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INTERFACES BETWEEN AN APPLICATION AND THE SYSTEM


Description of Interactive Receivers


Applications use the Application Programming Interface (API) to access the actual resources of the receiver, including e.g. CPU, databases, streamed media decoders, static content decoders and communications. These resources are functional entities of the receiver and are mapped onto the hardware of the receiver in some manner.


[image: image39.wmf] 


DSM


-


CC


 


IP Multicast


 


Declarative 


Content       


(


HTML


, XML


)


 


Procedural 


Content 


(Java


,


 


C,


 


C#


)


 


 


 


 


 


R


 


E


 


T


 


U


 


R


 


N


 


 


 


C


 


H


 


 


Declarative 


Scripting 


Content 


(DDE


-


1)


 


Physical (Broadcast,


 


Cable,


 


etc.)


 


Transport (MPEG


-


2)


 


Audio


 


Video


 


Data


 


CA


 




Figure 1


The conceptual diagram in figure 1 shows the interfaces and their relationship to media and information flows within the system. The API is depicted as the border between the application and the system.


Digital TV Receivers have the following key HW elements:


•
Tuner


•
Demodulator (decodes the tuner signal and makes the TS available for the MPEG decoder)


•
MPEG decoder (de-multiplexes the components of the TS, like video and audio)


•
Graphics engine (blends video and graphics and modulates for output)


•
Audio decoder (decodes audio and modulates for output)


•
CPU (runs applications, initializes and controls the other components)


•
Flash ROM (stores the middleware and resident applications in compressed form, and user profiles)


•
RAM (working memory for the CPU and graphics rendering)


Here follows a list of the interactive TV systems considered in this document:


TV+PC
This architecture is one where the TV broadcast and TV receiver have no enhanced content. Instead the programming is being enhanced through the use of the Internet and a web-based computer (PC). “Normal” viewers are not provided any extra experience. Alternatively, the computer could have a video receiver built in (PC with TV add-on card), which would provide the TV programme on the same screen as the web browsing.


DDE-1-A/B
IEC/PAS 62292 Ed 1.0 (2001-12): Draft SMPTE Engineering Guideline SMPTE XXX-Declarative Data Essence.


IEC62298-4

TeleWeb application: Interaction Profile


DASE-DA
DTV application software environment level 1 (DASE-1), part 2: declarative applications and environment


DASE-PA
DTV application software environment level 1 (DASE-1), part 3: procedural applications and environment


IEC62298-3

TeleWeb application: Superteletext Profile


MHEG-5

MHEG-5 UKEngineProfile1


MHP-1.0

ETSI TS 101 812


MHP-1.1

ETSI TS 102 812


OCAP


OCAP 2.0 Profile: OC-SP-OCAP2.0-I01-020419


Table 1
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Definition of integrated Digital TV and mapping to interactive TV systems


The differences between different DTV systems are in software and memory requirements.


•
A low-end interactive profile MHP receiver has been estimated as requiring 8Mbyte of flash ROM and 8-16Mbyte of RAM, see “The cost of MHP” whitepaper [http://www.mhp.org/news_events/pdf_and_other_files/CostsMHP.pdf]. Additional RAM is required for graphics. Actual low-end MHP products are equipped with 16Mbyte RAM or more. For further information see Annex A.


•
A low-end MHEG-box has 2MByte flash ROM and 2MByte RAM. Top of the range boxes have 8MByte RAM, in which they can store the whole object carousel.


•
ATSC-DASE boxes …TBD.


•
BML boxes in practice have 2-16MByte RAM, ?? Mbyte Flash ROM.


CPU requirements depend very much on the software stack. An optimized stack will run many times faster than a non-optimized one. The first MHP-boxes have 80-130 MHz processors. It is expected that in high-end boxes 2-5 times more power will be provided, i.e. in the order of 300 MIPS.


A recommendation for good practice in broadcasting and reception of digital services is given in International Standard IEC 62216, which specifies the baseline receiver for the DVB‑T system. Its objective is to define the behavior required from receivers to work well with these broadcasts in order to be attractive to consumers.


Mapping Application Scenarios to Resources


Document 6M/46-Annex 6 deals with the development of a framework model for harmonization of digital interactive television standards. The approach, based upon a "top down view" of the full end-to-end environment, is driven by the application developer's perspective as a starting point.


Services/Applications can be evaluated in respect to their character, their required system functionality and their related User Experiences/Expectations. Each Service/Application can be described by a set of unique "Descriptor Elements" with their own range of values. A first example of such a set is listed in table 2. This list will need to be further developed and agreed upon.


Table 2


Initial Application Description


[image: image2.emf]Generic Class X Game / T-Commerce / Infotainment / Comm.n Service / …


Service Complexity X Low, Moderate, High, Extensive


Service Profile X EnhancedBroadcast,InteractiveBroadcast,InternetAccess


Connectivity X Local, Local Cluster, Point to Point, Client to Server


Number of Users X One, Few, Many


Mode of Interactivity X Local, Transactional, Session based, Websurfing


Security X Clear, Password, PIN,


Location of Users X Local, Remote


Data Delivery X Asynchronous, Broadcast Synchronous, Emergency  


Provision X Free, Subscription, Service package, Pay per view


Data Source X Broadcast, Internet, Packaged media, User input


Kind of Access X Free, Delayed, Priority


Signal Quality X Standard, Enhanced, High, Super


Time Constraints X NonRealTime,RealTime,TimeShiftAllowed,ImpulsResponse


Trigger Source X Broadcaster, Application, User


Data Lifetime  X None,PersistentVolatile,PersistentNonVolatile,PreCached


Memory Size requirements X None, Low, Moderate, High


Video X Streaming Video, Still Pictures, PIP,


Graphics X Text, Graphs, Images, Bitmaps, Animations


Display requirements X CVBS, RGB, VGA, SVGA


Audio Specification X Mono, Stereo, Dual Sound, Surround Sound,


Audio Output Devices X SingleHeadphone/Speaker,MultipleHeadphones/Speakers


Peripheral requirements X None,MemStick,DVD,Printer,HomeServ.,Reader,WebCam


Return Channel Requirements X None, Low Class, Moderate Class, High Class


Handheld Device requirements X None,RemoteControl,Mouse,Keyboard,Microphon,Camera


Processing requirements X None, Low, Moderate, High


Proposal for Application Descriptor: Elements, their focus and their values to be defined


Example for discussion. After consensus the elements can be regrouped and the values can be defined. 


In case of disagreement the element seems to be ambivalent and needs to be splitted in more elements


Descriptor Elements


Element


 Values


Focus


User Exp. Req'd Env.


Sys./Funct. Req'ts


App/Serv. Char's




Document NIST GCR 01-818 shortly describes a number of interactive TV applications. The feasibility of running those applications on different interactive TV platforms is explored in table 9-1 in that document. Table 3 below extends that table with more interactive TV platforms, and also with the applications from document 6M/79.
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Table 3


Interactive Applications for Emerging iDTV


Document 6M/79 provides scenarios of interactive television programming that the content community expects to be monetarily effective in delivering to television viewers in the next 3-5 years. The scenarios are provided in two appendices, the first of which is an overview of all possible scenarios in seven categories: advertising, games shows, news shows, sports shows, drama shows, broadcaster service layer, and non-linear programming. The second appendix provides details of one to three scenarios in each of the seven categories. By applying above described method each of the possible scenarios can be transferred into its application descriptor and these are used as input data for a mapping process to a gross list of all kind of possible resources and processor specifications. This process leads to a one-to-one relation between an application and the required resources and processing power to run this application. It is expected that using this process for all described scenarios will lead to a limited number of target receivers. Figure 2 gives an overview of the mapping process.
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Figure 2


Mapping applications to receiver requirements


Tables 4-15 derive receiver requirements from application descriptions. The applications are those listed in 6M/79-AppendixB. The tables have three segments:


· Application characteristics


· Broadcast requirements, Communication channel requirements, System & I/O requirements


· Condensed application summary


The requirements in the 2nd segment are derived from the application characteristics listed in the 1st segment according to formulas. These formulas are listed here:


Broadcast Requirements Formula


Trigger:


IF( Data == Realtime ) Trigger = Required


ELSE Not Useful


Communication Channel Requirements formulas


Certification:


IF( Features == E-commerce ) Certification = Server Certification


ELSE IF( Communication Channel == Transaction ) Certification = Server Certification


ELSE Certification = None


Encryption:


IF( Features == E-commerce ) Encryption = Yes


ELSE IF( Communication Channel == Transaction ) Encryption = Yes


ELSE Encryption = No


Upstream Bandwidth:


Upstream Bandwidth  = Low


None of the application neither send nor receives large amounts of data through the communication channel.


Downstream Bandwidth:


Downstream Bandwidth = Low


None of the application neither send nor receives large amounts of data through the communication channel.

System & I/O requirements formulas


Memory Size:


IF( Memory Intensity == Low ) Memory Size = Low

ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate

ELSE IF( Memory Intensity == High ) Memory Size = High


ELSE Memory Size = Undefined


NV Memory Size:


IF( Features == Banking ) NV Memory Size = Moderate


ELSE NV Memory Size = Low


Processing Power:


IF( Processing Intensity == Low ) Processing Power = Low


ELSE IF(Processing Power == Moderate ) Processing Power = Moderate


ELSE IF(Processing Power == High ) Processing Power = High


ELSE Processing Power = Undefined


Procedural Capability:


IF(Local Calculation & Open Outcome == No ) Procedural Capability = No


ELSE Procedural Capability = Yes


Display Input


Audio Output


Printer:


IF(Printed Output == No ) Printer = No


ELSE Printer  = Yes


Removable Storage:


IF(Save to Device == No ) Removable Storage = No


ELSE Removable Storage = Yes


UI Device:


IF( Typing == No ) UI Device = RC


ELSE UI Device = KB


Content Types vs Receiver Requirements


Figure 3 below shows an abstraction of a TV or STB. To a consumer the user interface and the possibility of connecting the TV to a recording or playback device is of crucial importance. Less important to the consumer is how content enters the TV. It can be an analog broadcast, or a digital broadcast or through the interaction channel.
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Figure 3


Abstraction of an ITV


Receiver requirements can be deduced from the type of applications that the receiver is required to handle. An application can be classified according to the type of content it consists of. 


From the tutorial paper on interactive TV [SMPTE journal , June 2002, p280-p284] the following interface model has been extracted.
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FIGURE 4


Interactive content in DTV
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Content Types:


The three rows in the table below are extracted from figure 4. Another crucial aspect of an application is whether it needs an interaction channel or not. This aspect defines the two columns in the table. In this way we can define a total of six different content types.


TABLE 4


Content types


At the receiver side the different content types can be handled according to the following list of six receiver types:
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TABLE 5


Receiver types


Annex A


Example of MHP STB supplier, see [http://www.espial.com/index.php?page=faq_itv]


The range of MHP 1.1 capable Set-Top Boxes are:


Low End Set-Top Box:


Video Stream content


16MB RAM


8MB Flash


50-120MHz


Mid Range Set-Top Box:


Walled Garden content


Email client


Video Stream content


32MB RAM


16MB Flash


150-200MHz


High End Set-Top Box:


Full Internet


Browsed mail (AOL mail, Hotmail)


Walled Garden content


Email client


Video Stream content


64+MB RAM


16-32MB Flash


200+MHz



Annex B: Application Requirement tables
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Descriptor Elements


Value1
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Legal Element Values


Application Characteristics


Generic Application Name


Advertising


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional product information triggered by a commercial and available only during the commercial.


Table 6


Simple Advert
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Legal Element Values


Application Characteristics


Generic Application Name


Advertising


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free
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Realtime


Asynchronous/Realtime


Memory Intensity
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Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome
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No/Yes


Typing


No


No/Yes


Audio
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None/Mono/Stereo/Multichannel


Printed Output


No
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Save to Device
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No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction
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Animation
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Text Types


Fonts
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Colours
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Picture Types


Low Res


High Res


Low Res/High Res


Animation Types
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None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional product information triggered by a commercial and available only during the commercial.


Product can be bought through the communication channel.


Submission of viewer data through the communication channel.




Table 7


Complex Advert
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None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Low


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


Yes


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


Answers are evaluated locally.


Score is calculated and kept 


locally


 (this requires computation).




Table 8


Simple Gaming


[image: image12.wmf]Moderate to Complex Gaming


Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Game Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Game


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


Taking part costs money. Access to the game is conditional.


User plays against remote users.


Score is calculated and kept remotely.


Communication channel is kept open continuously.




Table 9


Moderate to Complex Gaming
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Sports Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Gambling


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


Yes


No/Yes


Save to Device


Yes


No/Yes


Communication Channel


Data-upload


Data-download


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


Yes


No/Yes


Removable Storage


Yes


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Horserace with betting on horses.


Taking part costs money. Access to the game is conditional.


Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


Score is calculated and kept remotely.


Communication channel is kept open continuously.




Table 10


Complex Gaming
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)




Table 11


Simple News
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


None


None/Server/Client


Encryption


No


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)


Opinion poll with multichoice.


Opinion sent over the communication channel.




Table 12


Moderate News
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


High


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


High


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)


Opinion poll with multichoice.


Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.




Table 13


Complex News
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Sports Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional sports event information synchronized with the stream.




Table 14


Simple Sports


[image: image18.wmf]Moderate Sports


Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Game Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Game


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


Multiple


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Sports show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)




Table 15


Moderate Sports
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Drama Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


High


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


Yes


No/Yes


Save to Device


Yes


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


Many Pictures


Film


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


High


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


Yes


No/Yes


Removable Storage


Yes


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional showrelated information.


Quiz synchronized with the stream.


Score is calculated and kept remotely.


Communication channel is kept open continuously, at least if the user takes part in the quiz.


Possibility of E-commerce, opinion poll and submission of viewer data.




Table 16


Simple Drama


[image: image20.wmf]Complex Drama


Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Drama Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Voting


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


Multiple


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Low


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


None


None/Server/Client


Encryption


No


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Low


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


Due to the timing restraints, this application is particularly difficult for the authoring.




Table 17


Complex Drama


References are available in electronic form only as parts 2 and 3. See :


http://web.itu.ch/md/meetingdoc.asp?type=sitems&lang=e&parent=R00-WP6M-C-0141
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Advertising


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional product information triggered by a commercial and available only during the commercial.


Product can be bought through the communication channel.


Submission of viewer data through the communication channel.


[image: image22.wmf]Simple Gaming


Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Game Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Game


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Low


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


Yes


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Low


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


Yes


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


Answers are evaluated locally.


Score is calculated and kept 


locally


 (this requires computation).
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Game Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Game


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


Taking part costs money. Access to the game is conditional.


User plays against remote users.


Score is calculated and kept remotely.


Communication channel is kept open continuously.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Sports Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Gambling


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


Yes


No/Yes


Save to Device


Yes


No/Yes


Communication Channel


Data-upload


Data-download


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


Yes


No/Yes


Removable Storage


Yes


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Horserace with betting on horses.


Taking part costs money. Access to the game is conditional.


Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


Score is calculated and kept remotely.


Communication channel is kept open continuously.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


None


None/Server/Client


Encryption


No


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)


Opinion poll with multichoice.


Opinion sent over the communication channel.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


News Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Conditional


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


High


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Picture


Animation


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


High


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


News show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


Some data is rotating (I think that means marquee text)


Opinion poll with multichoice.


Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Sports Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional sports event information synchronized with the stream.


[image: image29.wmf]Moderate Sports


Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Game Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Game


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet


A/V Stream


Multiple


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Moderate


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


None


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


N/A


None/Server/Client


Encryption


N/A


No/Yes


Upstream Bandwidth


N/A


Low/Moderate/High


Downstream Bandwidth


N/A


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Moderate


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Sports show with some information 


synchronized


 with the stream and either available only during show or also after end of show.


Some unsynchronized information available also after end of show.


More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Drama Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Voting


E-commerce


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


One


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


High


Low/Moderate/High


Processing Intensity


Moderate


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


Yes


No/Yes


Save to Device


Yes


No/Yes


Communication Channel


Data-upload


Transaction


None/Data-upload/Data-download/Transaction


Security


Login


Certification


Encryption


None/Login/Certification/Encryption


Display Object


Text


Picture


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


High Res


Low Res/High Res


Animation Types


None


Few Pictures


Many Pictures


Film


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


Server


None/Server/Client


Encryption


Yes


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


High


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Moderate


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


Yes


No/Yes


Removable Storage


Yes


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Additional showrelated information.


Quiz synchronized with the stream.


Score is calculated and kept remotely.


Communication channel is kept open continuously, at least if the user takes part in the quiz.


Possibility of E-commerce, opinion poll and submission of viewer data.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Drama Show


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Voting


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Interactive


Enhanced/Interactive/Internet


A/V Stream


Multiple


One/Multiple


Source


Broadcast


Broadcast/Communicationchannel


Access


Free


Free/Conditional


Data


Realtime


Asynchronous/Realtime


Memory Intensity


Low


Low/Moderate/High


Processing Intensity


Low


Low/Moderate/High


Local Calculation & Open Outcome


No


No/Yes


Typing


No


No/Yes


Audio


None


None/Mono/Stereo/Multichannel


Printed Output


No


No/Yes


Save to Device


No


No/Yes


Communication Channel


Data-upload


None/Data-upload/Data-download/Transaction


Security


None


None/Login/Certification/Encryption


Display Object


Text


Text/Picture/Animation


Text Types


Fonts


Styles


Sizes


Colours


Fonts/Styles/Sizes/Colours


Picture Types


Low Res


Low Res/High Res


Animation Types


None


None/Few Pictures/Many Pictures/Film


Broadcast Requirements 


(derived from application characteristics)


Trigger


Required


Not Useful/Required


Communication Channel Requirements 


(derived from application characteristics)


Certification


None


None/Server/Client


Encryption


No


No/Yes


Upstream Bandwidth


Low


Low/Moderate/High


Downstream Bandwidth


Low


Low/Moderate/High


System & I/O requirements 


(derived from application characteristics)


Memory Size


Low


Low/Moderate/High


NV Memory Size


Low


Low/Moderate/High


Processing Power


Low


Low/Moderate/High


Procedural Capability


No


No/Yes


Display Input


CVBS/RGB/VGA


Audio Output


None/Mono/Stereo/Multichannel


Printer


No


No/Yes


Removable Storage


No


No/Yes


UI Device


RC


RC/Mouse/KB


Application Summary


Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


Due to the timing restraints, this application is particularly difficult for the authoring.
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Descriptor Elements


Value1


Value2


Value3


Value4


Value5


Value6


Legal Element Values


Application Characteristics


Generic Application Name


Advertising


Advertising/Game Show/News Show/Sports Show/Drama Show


Features


Information


Information/Game/Voting/Gambling/E-commerce/Banking


Service Profile


Enhanced


Enhanced/Interactive/Internet
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ARIB STD-B24 version 3.2
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.





&A





Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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						Also deliverable via VBI									X			X			X									X


						Application			Similar to			TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP


						Subtitling															X						X			X			N			N			N			X


						Audio Description


						Teletext						X			X			X			X			X			X			X			X			X			X			X


						Weather						X			X			X			X			X			X			X			X			X			X			X


						Coupons									X			X			X			X			X			X						X			X			X


						EPG															X						X			X			X			X			X			X


						EPG Interaction									X						X																		X			X


						Gambling						X			X						X																		X			X


						Gaming						X			X						X												X						X			X


						Home Shopping									X						X												X						X			X


						Inquiry			Simple Advert						X						X									X			X			X			X			X


						Look and Feel												X			X			X			X			X			X			X			X			X


						Mark for Recording															X									X


						Parental Control									X			X			X									X


						Polling			Moderate News			X			X						X												X						X			X


						Sports Statistics			Simple Sports			X			X			X			X			X			X			X			X			X			X			X


						Train/Plane Schedules			Simple Advert			X			X			X			X			X			X			X			X			X			X			X


						Targeted Advertising			Complex Advert			X									X						X												X			X


						Nielsen Ratings			? Complex Advert ?												X																		X			X


						Viewer Demographics			? Complex Advert ?																														X			X


						Simple Advert															X									X			X			X			X			X


						Complex Advert															X												X						X			X


						Simple Gaming															X												X			X			X			X


						Moderate to Complex Gaming															X																		X			X


						Complex Gaming															X																		X			X


						Simple News															X									X			X			X			X			X


						Moderate News															X												X						X			X


						Complex News															X																		X			X


						Simple Sports															X									X			X			X			X			X


						Moderate Sports															X									X			X			X			X			X


						Simple Drama															X												X						X			X


						Complex Drama															X												X						X			X


						Cost of implementation in standard ATV for e.g. Weather application						PC price									Є12									Є2


						Cost of implementation in standard DTV for e.g. Weather application						PC price									Є12									Є2			Є4			Є42			Є72


			References for Content Requirements:


						Report on TV Data Applications (NIST GCR 01-818)


						Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements


			References for ITV standards:


						IEC 62298 series: TeleWeb Application (European superteletext system)


						IEC/PAS 62292: DDE-1 (Declarative Data Essence)


			Definition of iDTV (integrated Digital TV):									TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP


						Analog TV						X			X			X			X			X			X			X			X			X			X			X


			and			DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53									O			O			O			X			X			O			X			X			X			X


			and			MPEG-2 decoder									O			O			O			X			X			O			X			X			X			X


			and/or			Descriptive Engine						X			X			X			X			X			X			X			X			O			X			X


			and/or			Interaction Channel						X			X						X						X						X			O			X			X


			and/or			Script Engine						X			X			X			X			X			X						X			X			X			X


			and/or			Procedural Engine						X															X									X			X			X








Receivers


			


						Content Types:									Interaction channel not used			Interaction channel required


						Declarative Content									A			B


						Declarative Scripting Content									C			D


						Procedural Content									E			F


						Receiver Types:


						Receiver Type A						can handle content type			A


						Receiver Type B						can handle content type			A,B


						Receiver Type C						can handle content type			A,C


						Receiver Type D						can handle content type			A,B,C,D


						Receiver Type E						can handle content type			A,C,E


						Receiver Type F						can handle content type			A,B,C,D,E,F
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									Interactive Applications for emerging iDTV


									To be completed


						Also deliverable via VBI									X			X			X									X


						Application			Similar to			TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP			BML 3.2


						Subtitling															X						X			X			X			X			X			X			X


						Audio Description


						Teletext						X			X			X			X			X			X			X			X			X			X			X


						Weather						X			X			X			X			X			X			X			X			X			X			X			X


						Coupons									X			X			X			X			X			X						X			X			X


						EPG															X						X			X			X			X			X			X			X


						EPG Interaction									X						X																		X			X


						Gambling						X			X						X																		X			X			X


						Gaming						X			X						X												X						X			X			X


						Home Shopping									X						X												X						X			X			X


						Inquiry			Simple Advert						X						X									X			X			X			X			X


						Look and Feel												X			X			X			X			X			X			X			X			X


						Mark for Recording															X									X															X


						Parental Control									X			X			X									X															X


						Polling			Moderate News			X			X						X												X						X			X			X


						Sports Statistics			Simple Sports			X			X			X			X			X			X			X			X			X			X			X			X


						Train/Plane Schedules			Simple Advert			X			X			X			X			X			X			X			X			X			X			X


						Targeted Advertising			Complex Advert			X									X						X												X			X


						Nielsen Ratings			? Complex Advert ?												X																		X			X


						Viewer Demographics			? Complex Advert ?																														X			X


						Simple Advert															X									X			X			X			X			X			X


						Complex Advert															X												X						X			X			X


						Simple Gaming															X												X			X			X			X			X


						Moderate to Complex Gaming															X																		X			X			X


						Complex Gaming															X																		X			X			X


						Simple News															X									X			X			X			X			X			X


						Moderate News															X												X						X			X			X


						Complex News															X																		X			X			X


						Simple Sports															X									X			X			X			X			X			X


						Moderate Sports															X									X			X			X			X			X			X


						Simple Drama															X												X						X			X			X


						Complex Drama															X												X						X			X			X


						Cost of implementation in standard ATV for e.g. Weather application						PC price									Є12									Є2


						Cost of implementation in standard DTV for e.g. Weather application						PC price									Є12									Є2			Є4			Є42			Є72


			References for Content Requirements:


						Report on TV Data Applications (NIST GCR 01-818)


						Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements


			References for ITV standards:


						IEC 62298 series: TeleWeb Application (European superteletext system)


						IEC/PAS 62292: DDE-1 (Declarative Data Essence)


						ARIB STD-B24 version 3.2


			Definition of iDTV (integrated Digital TV):									TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP			BML 3.2


						Analog TV						X			X			X			X			X			X			X			X			X			X			X			X


			and			DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53 | ISDB-C/S/T									O			O			O			X			X			O			X			X			X			X			X


			and			MPEG-2 decoder									O			O			O			X			X			O			X			X			X			X			X


			and/or			Descriptive Engine						X			X			X			X			X			X			X			X			O			X			X			X


			and/or			Interaction Channel						X			X						X						X						X			O			X			X			X


			and/or			Script Engine						X			X			X			X			X			X						X			X			X			X			X


			and/or			Procedural Engine						X															X									X			X			X








Receivers


			


						Content Types:									Interaction channel not used			Interaction channel required


						Declarative Content									A			B


						Declarative Scripting Content									C			D


						Procedural Content									E			F


						Receiver Types:


						Receiver Type A						can handle content type			A


						Receiver Type B						can handle content type			A,B


						Receiver Type C						can handle content type			A,C


						Receiver Type D						can handle content type			A,B,C,D


						Receiver Type E						can handle content type			A,C,E


						Receiver Type F						can handle content type			A,B,C,D,E,F








Receiver vs Resources


			


																								Receiver type


						Resource requirements												A			B			C			D			E			F


						CPU (MIPS)


						RAM (Mbyte)


						System footprint (Mbyte)


						Flash ROM (Mbyte)


						Interaction channel upstream (kbits/s)


						Interaction channel downstream (kbits/s)


						HTML browser


						Script engine


						Procedural engine
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									Interactive Applications for emerging iDTV


									To be completed


						Also deliverable via VBI									X			X			X									X


						Application			Similar to			TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP			BML 3.2


						Subtitling															X						X			X			X			X			X			X			X


						Audio Description


						Teletext						X			X			X			X			X			X			X			X			X			X			X


						Weather						X			X			X			X			X			X			X			X			X			X			X			X


						Coupons									X			X			X			X			X			X						X			X			X


						EPG															X						X			X			X			X			X			X			X


						EPG Interaction									X						X																		X			X


						Gambling						X			X						X																		X			X			X


						Gaming						X			X						X												X						X			X			X


						Home Shopping									X						X												X						X			X			X


						Inquiry			Simple Advert						X						X									X			X			X			X			X


						Look and Feel												X			X			X			X			X			X			X			X			X


						Mark for Recording															X									X															X


						Parental Control									X			X			X									X															X


						Polling			Moderate News			X			X						X												X						X			X			X


						Sports Statistics			Simple Sports			X			X			X			X			X			X			X			X			X			X			X			X


						Train/Plane Schedules			Simple Advert			X			X			X			X			X			X			X			X			X			X			X


						Targeted Advertising			Complex Advert			X									X						X												X			X


						Nielsen Ratings			? Complex Advert ?												X																		X			X


						Viewer Demographics			? Complex Advert ?																														X			X


						Simple Advert															X									X			X			X			X			X			X


						Complex Advert															X												X						X			X			X


						Simple Gaming															X												X			X			X			X			X


						Moderate to Complex Gaming															X																		X			X			X


						Complex Gaming															X																		X			X			X


						Simple News															X									X			X			X			X			X			X


						Moderate News															X												X						X			X			X


						Complex News															X																		X			X			X


						Simple Sports															X									X			X			X			X			X			X


						Moderate Sports															X									X			X			X			X			X			X


						Simple Drama															X												X						X			X			X


						Complex Drama															X												X						X			X			X


						Cost of implementation in standard ATV for e.g. Weather application						PC price									Є12									Є2


						Cost of implementation in standard DTV for e.g. Weather application						PC price									Є12									Є2			Є4			Є42			Є72


			References for Content Requirements:


						Report on TV Data Applications (NIST GCR 01-818)


						Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements


			References for ITV standards:


						IEC 62298 series: TeleWeb Application (European superteletext system)


						IEC/PAS 62292: DDE-1 (Declarative Data Essence)


						ARIB STD-B24 version 3.2


			Definition of iDTV (integrated Digital TV):									TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP			BML 3.2


						Analog TV						X			X			X			X			X			X			X			X			X			X			X			X


			and			DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53 | ISDB-C/S/T									O			O			O			X			X			O			X			X			X			X			X


			and			MPEG-2 decoder									O			O			O			X			X			O			X			X			X			X			X


			and/or			Descriptive Engine						X			X			X			X			X			X			X			X			O			X			X			X


			and/or			Interaction Channel						X			X						X						X						X			O			X			X			X


			and/or			Script Engine						X			X			X			X			X			X						X			X			X			X			X


			and/or			Procedural Engine						X															X									X			X			X








Receivers


			


						Content Types:									Interaction channel not used			Interaction channel required


						Declarative Content									A			B


						Declarative Scripting Content									C			D


						Procedural Content									E			F


						Receiver Types:


						Receiver Type A						can handle content type			A


						Receiver Type B						can handle content type			A,B


						Receiver Type C						can handle content type			A,C


						Receiver Type D						can handle content type			A,B,C,D


						Receiver Type E						can handle content type			A,C,E


						Receiver Type F						can handle content type			A,B,C,D,E,F








Receiver vs Resources


			


																								Receiver type


						Resource requirements												A			B			C			D			E			F


						CPU (MIPS)


						RAM (Mbyte)


						System footprint (Mbyte)


						Flash ROM (Mbyte)


						Interaction channel upstream (kbits/s)


						Interaction channel downstream (kbits/s)


						HTML browser


						Script engine


						Procedural engine
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									Interactive Applications for emerging iDTV


									To be completed


						Also deliverable via VBI									X			X			X									X


						Application			Similar to			TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP


						Subtitling															X						X			X			N			N			N			X


						Audio Description


						Teletext						X			X			X			X			X			X			X			X			X			X			X


						Weather						X			X			X			X			X			X			X			X			X			X			X


						Coupons									X			X			X			X			X			X						X			X			X


						EPG															X						X			X			X			X			X			X


						EPG Interaction									X						X																		X			X


						Gambling						X			X						X																		X			X


						Gaming						X			X						X												X						X			X


						Home Shopping									X						X												X						X			X


						Inquiry			Simple Advert						X						X									X			X			X			X			X


						Look and Feel												X			X			X			X			X			X			X			X			X


						Mark for Recording															X									X


						Parental Control									X			X			X									X


						Polling			Moderate News			X			X						X												X						X			X


						Sports Statistics			Simple Sports			X			X			X			X			X			X			X			X			X			X			X


						Train/Plane Schedules			Simple Advert			X			X			X			X			X			X			X			X			X			X			X


						Targeted Advertising			Complex Advert			X									X						X												X			X


						Nielsen Ratings			? Complex Advert ?												X																		X			X


						Viewer Demographics			? Complex Advert ?																														X			X


						Simple Advert															X									X			X			X			X			X


						Complex Advert															X												X						X			X


						Simple Gaming															X												X			X			X			X


						Moderate to Complex Gaming															X																		X			X


						Complex Gaming															X																		X			X


						Simple News															X									X			X			X			X			X


						Moderate News															X												X						X			X


						Complex News															X																		X			X


						Simple Sports															X									X			X			X			X			X


						Moderate Sports															X									X			X			X			X			X


						Simple Drama															X												X						X			X


						Complex Drama															X												X						X			X


						Cost of implementation in standard ATV for e.g. Weather application						PC price									Є12									Є2


						Cost of implementation in standard DTV for e.g. Weather application						PC price									Є12									Є2			Є4			Є42			Є72


			References for Content Requirements:


						Report on TV Data Applications (NIST GCR 01-818)


						Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements


			References for ITV standards:


						IEC 62298 series: TeleWeb Application (European superteletext system)


						IEC/PAS 62292: DDE-1 (Declarative Data Essence)


			Definition of iDTV (integrated Digital TV):									TV+PC			DDE-1-A			DDE-1-B			IEC 62298-4			DASE-DA			DASE-PA			IEC 62298-3			MHEG-5			MHP-1.0			MHP-1.1			OCAP


						Analog TV						X			X			X			X			X			X			X			X			X			X			X


			and			DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53									O			O			O			X			X			O			X			X			X			X


			and			MPEG-2 decoder									O			O			O			X			X			O			X			X			X			X


			and/or			Descriptive Engine						X			X			X			X			X			X			X			X			O			X			X


			and/or			Interaction Channel						X			X						X						X						X			O			X			X


			and/or			Script Engine						X			X			X			X			X			X						X			X			X			X


			and/or			Procedural Engine						X															X									X			X			X








Receivers


			


						Content Types:									Interaction channel not used			Interaction channel required


						Declarative Content									A			B


						Declarative Scripting Content									C			D


						Procedural Content									E			F


						Receiver Types:


						Receiver Type A						can handle content type			A


						Receiver Type B						can handle content type			A,B


						Receiver Type C						can handle content type			A,C


						Receiver Type D						can handle content type			A,B,C,D


						Receiver Type E						can handle content type			A,C,E


						Receiver Type F						can handle content type			A,B,C,D,E,F
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.









_1092050951.xls

Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.








H:\Subject\




digital-tv\ITU\Application De








H:\Subject\ digital-tv\ITU\Application De






MBD000DAAE7.doc


Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Explanations


			Explanations


						Descriptor Elements												Explanation of Characteristics


			Application Characteristics


						Generic Application Name												General application name e.g. advert.


						Features												Application's main features.


						Service Profile												Superteletext TV or TV with return channel.


						A/V Stream												How many A/V streams are needed for the application.


						Source												How is the application delivered to the receiver


						Access												Does it cost to access (use) the application.


						Data												Does the data need synchronization with the return channel.


						Memory Intensity												How much memory does the application need.


						Processing Intensity												How much processing power does the application need.


						Local Calculation & Open Outcome												Does the application require local calculation with an "endless" number of outcomes.


						Typing												Does the application require typing. User's data (name address, CC number, etc) is assumed to be stored in the receiver


						Audio												What kind of audio does the application need.


						Printed Output												Does the application require printed output.


						Save to Device												Does the application require output to be saved to an external device like a smartcard.


						Communication Channel												Is it needed at all. What is its main use.


						Security												What kind of security does the application need for the return channel.


						Display Object												What kind of objects does the application need to display.


						Text Types												What kind of text varieties does the application need.


						Picture Types												Does the application need low resolution or high resolution pictures.


						Animation Types												Does the application need animation. How many pictures are needed in the animations.


						Trigger												Does the application require stream events (triggers).


						Certification												Does the communication channel require certification of server and/or client.


						Encryption												Does the communication channel require encryption.


						Upstream Bandwidth												How much bandwidth does data going to the server require.


						Downstream Bandwidth												How much bandwidth does data going to the client require.


						Memory Size												How much memory does the receiver need to run this application.


						NV Memory Size												How much nonvolatile memory does the receiver need to run this application.


						Processing Power												How much processing power does the receiver need to run this application.


						Procedural Capability												Does the receiver need procedural capability (general purpose programming or script programming) to run this application.


						Display Input												Does the receiver need particular display input to run this application.


						Audio Output												Does the receiver need particular audio output to run this application.


						Printer												Does the receiver need a printer to run this application.


						Removable Storage												Does the receiver need removable storage to run this application.


						UI Device												What kind of UI device does the receiver need a printer to run this application.


			Formulas used for deriving:


						System & I/O Requirements


						Broadcast Requirements


						Communication Channel Requirements


			from Application Characteristics








Simple Advert


			Simple Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.








Complex Advert


			Complex Advert


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Advertising																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information												E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional product information triggered by a commercial and available only during the commercial.


			Product can be bought through the communication channel.


			Submission of viewer data through the communication channel.
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Simple Gaming


			Simple Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									Yes																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									Yes																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.


			Answers are evaluated locally.








Moderate to Complex Gaming


			Moderate to Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.


			Taking part costs money. Access to the game is conditional.


			User plays against remote users.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Complex Gaming


			Complex Gaming


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features																		Gambling									Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload			Data-download			Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Horserace with betting on horses.


			Taking part costs money. Access to the game is conditional.


			Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously.








Simple News


			Simple News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)








Moderate News


			Moderate News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Opinion sent over the communication channel.








Complex News


			Complex News


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									News Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Conditional																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture			Animation												Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures															None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			Some data is rotating (I think that means marquee text)


			Opinion poll with multichoice.


			Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.








Simple Sports


			Simple Sports


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Sports Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information																		Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional sports event information synchronized with the stream.








Moderate Sports


			Moderate Sports


						Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Game Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features												Game															Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Enhanced																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Moderate																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									None																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									N/A																		None/Server/Client


						Encryption									N/A																		No/Yes


						Upstream Bandwidth									N/A																		Low/Moderate/High


						Downstream Bandwidth									N/A																		Low/Moderate/High


						Memory Size									Moderate																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Some unsynchronized information available also after end of show.


			More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)








Simple Drama


			Simple Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features									Information						Voting						E-commerce						Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									One																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									High																		Low/Moderate/High


						Processing Intensity									Moderate																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									Yes																		No/Yes


						Save to Device									Yes																		No/Yes


						Communication Channel									Data-upload						Transaction												None/Data-upload/Data-download/Transaction


						Security									Login			Certification			Encryption												None/Login/Certification/Encryption


						Display Object									Text			Picture															Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res			High Res															Low Res/High Res


						Animation Types									None			Few Pictures			Many Pictures			Film									None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									Server																		None/Server/Client


						Encryption									Yes																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									High																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Moderate																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									Yes																		No/Yes


						Removable Storage									Yes																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Additional showrelated information.


			Quiz synchronized with the stream.


			Score is calculated and kept remotely.


			Communication channel is kept open continuously, at least if the user takes part in the quiz.


			Possibility of E-commerce, opinion poll and submission of viewer data.








Complex Drama


			Complex Drama


						Descriptor Elements									Value1			Value2			Value3			Value4			Value5			Value6			Legal Element Values


			Application Characteristics


						Generic Application Name									Drama Show																		Advertising/Game Show/News Show/Sports Show/Drama Show


						Features															Voting												Information/Game/Voting/Gambling/E-commerce/Banking


						Service Profile									Interactive																		Enhanced/Interactive/Internet


						A/V Stream									Multiple																		One/Multiple


						Source									Broadcast																		Broadcast/Communicationchannel


						Access									Free																		Free/Conditional


						Data									Realtime																		Asynchronous/Realtime


						Memory Intensity									Low																		Low/Moderate/High


						Processing Intensity									Low																		Low/Moderate/High


						Local Calculation & Open Outcome									No																		No/Yes


						Typing									No																		No/Yes


						Audio									None																		None/Mono/Stereo/Multichannel


						Printed Output									No																		No/Yes


						Save to Device									No																		No/Yes


						Communication Channel									Data-upload																		None/Data-upload/Data-download/Transaction


						Security									None																		None/Login/Certification/Encryption


						Display Object									Text																		Text/Picture/Animation


						Text Types									Fonts			Styles			Sizes			Colours									Fonts/Styles/Sizes/Colours


						Picture Types									Low Res																		Low Res/High Res


						Animation Types									None																		None/Few Pictures/Many Pictures/Film


						Trigger									Required																		Not Useful/Required


						Certification									None																		None/Server/Client


						Encryption									No																		No/Yes


						Upstream Bandwidth									Low																		Low/Moderate/High


						Downstream Bandwidth									Low																		Low/Moderate/High


						Memory Size									Low																		Low/Moderate/High


						NV Memory Size									Low																		Low/Moderate/High


						Processing Power									Low																		Low/Moderate/High


						Procedural Capability									No																		No/Yes


						Display Input																											CVBS/RGB/VGA


						Audio Output																											None/Mono/Stereo/Multichannel


						Printer									No																		No/Yes


						Removable Storage									No																		No/Yes


						UI Device									RC																		RC/Mouse/KB


			Application Summary


			Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.


			Due to the timing restraints, this application is particularly difficult for the authoring.
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Application Description Formulas




System & I/O requirements formulas




Memory Size:




IF( Memory Intensity == Low ) Memory Size = Low



ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate



ELSE IF( Memory Intensity == High ) Memory Size = High




ELSE Memory Size = Undefined




NV Memory Size:




IF( Features == Banking ) NV Memory Size = Moderate




ELSE NV Memory Size = Low




Processing Power:




IF( Processing Intensity == Low ) Processing Power = Low




ELSE IF(Processing Power == Moderate ) Processing Power = Moderate




ELSE IF(Processing Power == High ) Processing Power = High




ELSE Processing Power = Undefined




Procedural Capability:




IF(Local Calculation & Open Outcome == No ) Procedural Capability = No




ELSE Procedural Capability = Yes




Display Input




Audio Output




Printer:




IF(Printed Output == No ) Printer = No




ELSE Printer  = Yes




Removable Storage:




IF(Save to Device == No ) Removable Storage = No




ELSE Removable Storage = Yes




UI Device:




IF( Typing == No ) UI Device = RC




ELSE UI Device = KB




Broadcast Requirements Formula




Trigger:




IF( Data == Realtime ) Trigger = Required




ELSE Not Useful




Communication Channel Requirements formulas




Certification:




IF( Features == E-commerce ) Certification = Server Certification




ELSE IF( Communication Channel == Transaction ) Certification = Server Certification




ELSE Certification = None




Encryption:




IF( Features == E-commerce ) Encryption = Yes




ELSE IF( Communication Channel == Transaction ) Encryption = Yes




ELSE Encryption = No




Upstream Bandwidth:




Upstream Bandwidth  = Low




None of the application neither send nor receives large amounts of data through the communication channel.




Downstream Bandwidth:




Downstream Bandwidth = Low




None of the application neither send nor receives large amounts of data through the communication channel.
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Attachment 2 to document 6M/TEMP/66


Source:
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report on common core specifications of application environments (UPDated)

This report is prepared to update the comparison table attached to Annex in Document 6M/140 (Report on common core specifications of application environment) based on the progress in each activities of related standardization bodies.


Updated comparison table attached to this document includes reference model and monomedia, the PE specifications, and the EE specifications to Annex.
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1 Introduction



TARA Systems developed on request of the TeleWeb Project a Reference Decoder (Receiver & Browser) for
TeleWeb profile 1. With the PC based GDI Display Simulator TeleWeb content can be displayed. This Profile 1
Reference Decoder is the basis for further porting activities to specific embedded hardware platforms.  Further
information can be found in reference [4]



2 References



[1] EACEM TR-046: "TeleWeb Application Part 1, General Description".



[2] EACEM TR-047: "TeleWeb Application Part 2, Profile 1, Enhanced".



[3] EACEM TR-048: "TeleWeb Application Part 3, Delivery Methods".



[4] TARA Systems GMBH: "Available Documentation": Software Specifications for GDI, HTML-DOM
Implementation, Receiver, Memory Management, HTML Viewer, Application. Content Generation
Guidelines



3 Profile 1 Reference Decoder



The TeleWeb Profile 1 Reference Decoder consists of a Reference Receiver and a Reference Browser. This
Reference Decoder is platform independent and is the basis for further porting activities to specific embedded
hardware platforms. A PC based Graphical Device Interface Display Simulator is available for displaying TeleWeb
content. A TeleWeb Logo as pictured in section 4 is connected to this Reference Decoder. More information is
given in references [1], [2], [3] and [4]. Documentation can be achieved via the contact addresses in section 5.
A schematic overview of the Profile 1 Reference Decoder and GDI Display Simulator is given in section 6.



3.1 TeleWeb Reference Receiver



•  Data transmission using IDL format B.



•  Based on DVB Data Carousels



•  FEC and CRC



•  Prioritised File Database



•  Pre-Filtering of pages



3.2 TeleWeb Reference Browser



•  Implements a browser based on the requirements as specified in [2]



•  Easy Navigation with left, right, up, down, select, colour and number keys



•  Bookmark Management



•  History Support
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Software Design



•  Object Oriented ANSI C Design



•  Platform independent



•  Prepared for easy porting to embedded 16/32-bit platforms



•  PC based development with slicer and display simulator



•  Automatic test system



3.3 Hardware Requirements



•  16 or 32-bit controller



•  640x480 display for content



•  min. 188 colours



•  ~ 500 Kbytes for code (including GDI and fonts)



•  >5 Mbytes RAM for database



•  1 Mbytes RAM workspace



4 Logo connected to Profile 1 Reference Decoder



5 Contacts



EACEM Brussels / Belgium Internet address: http//www.eacem.be



TARA Systems GmbH Munich / Germany Internet address: http//www.tara-systems.de



TeleWeb Project Internet address: http//www.superteletext.tv
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6 Schematic Overview
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Intellectual Property Rights1



The application described here is intended to be an open standard, free of licensing and royalty restrictions for all parties.2



Apart from the Unisys patent on the LZW compression scheme used in the GIF [4] graphics format and the licensing of the3
“Tiresias Screen” font from BITSTREAM [5], EACEM has not been informed of the existence of any Intellectual Property4
Rights (IPR) that could be, or could become essential to the present document. However, no investigation, including IPR5
searches, has been carried out. No guarantee can be given as to the existence of any IPRs that are, or may be, or may6
become, essential to the present document.7



The licensing options to use the Tiresias font should be discussed with BITSTREAM8
[5] for each individual TeleWeb application.  On a company level this licence9
requirement can be already covered due to other projects like DVB, MHP, …10



7 Scope11



This document gives a general overview of the TeleWeb application that allows Web-style text and graphics to be broadcast12
to and displayed by suitable decoders.13



TeleWeb services can be broadcast in a number of different ways, e.g. VBI, DVB, DAB, etc., and to a variety of decoder14
types, e.g. TVs, portable decoders, PCs, etc. These transmission protocols are described in separate documents.15



8 References16



[4] CompuServe Incorporated: "Graphics Interchange Format, version GIF89a", July 1990.17



[5] BITSTREAM is the leading developer of font technology, digital fonts, and custom typeface designs18
for a wide variety of markets. Setting the standard of excellence in font technology, BITSTREAM19
holds key patents covering the creation of portable fonts for the Internet.  www.bitstream.com20



[6] JPEG File Interchange Format Version 1.02 September 1, 199221



[7] Digital Compression and Coding of Continuous Still Images22
Part 1, Requirements and Guidelines23
ISO/IEC JTC1 Draft International Standard  10918-1, Nov 199124



[8] Digital Compression and Coding of Continuous Still Images25
Part 2, Compliance Testing26
ISO/IEC JTC1 Draft International Standard  10918-2, Dec 199127



 [9] ETSI, ETS 300 472: "Digital Video Broadcasting (DVB); Specification for conveying ITU-R System28
B Teletext in DVB bitstreams".29



[10] ETSI, EN 301 192: "Digital Video Broadcasting (DVB); DVB specification for data broadcasting",30
V1.2.1 (1999-011)31



[11] ETSI, TR 101 202: "Implementation guidelines for data broadcasting", V1.1.1 (1999-02).32



[12] EACEM TR-045:  “TeleWeb Application Profile 1 Reference Decoder”.33



[13] ETSI, EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI) in34
DVB systems".35



[14] EACEM TR-037: Proposal for introducing a trigger mechanism into TV transmissions.36



[15] IETF RFC 1950 (1996): "ZLIB Compressed Data Format Specification version 3.3".37





http://www.bitstream.com/
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[16] ETSI TS 102 812: "Digital  Video Broadcasting Multimedia Home Platform (MHP) Specification1
1.1".2



3



9 Definitions and abbreviations4



9.1 Definitions5



For the purposes of the present document, the following definitions apply:6



Button: A part of the user interface that enables the viewer to select a page or trigger an event, etc. It may not necessarily7
exist as a physical button on a remote control handset.8



Independent Data Line (IDL): A standalone Teletext packet containing both control and application data. It does not form9
part of a Teletext page. The packet address is either 30 or 31.10



Semi-standby: A standby mode, currently known in the TV world, where the small-signal part of the set is powered to11
support acquisition and signal processing.  The picture tube, audio power amplifiers and other large-signal parts are not12
powered.  To the user the set appears to be switched off.13



9.2 Abbreviations14



For the purpose of the present document, the following abbreviations apply:15



COP Code Of Practice16
DAB Digital Audio Broadcasting17
DARC DAta Radio Channel18
DSM-CC Digital Storage Media Command and Control19
DVB Digital Video Broadcasting20
EPG Electronic Program Guide21
ETSI European Telecommunication Standard Institute22
FM Frequency Modulation23
GIF Graphics Interchange Format24
HTML Hyper Text Mark-up Language25
IDL Independent Data Line26
IPR Intellectual Property Rights27
JPEG Joint Picture Experts Group [6][7][8]28
LZW Lempel-Zif Welsh29
MOT Multimedia Object Transfer (DAB Protocol)30
MPEG Motion Picture Expert Group31
OSI Open System Interconnection32
PPP Point to Point Protocol33
RGB Red Green Blue34
TCP/IP Transmission Control Protocol / Internet Protocol35
URL Uniform Resource Locator36
VBI Vertical Blanking Interval37
WAP Wireless Application Protocol38
WWW World Wide Web39
XHTML Extensible Hyper Text Mark-up Language40



41
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10 General description of TeleWeb1



1.1. Aims2



The aim of TeleWeb is to deliver World Wide Web-style content to the living room TV to give the viewer an enhanced3
television experience without the inherent costs of connecting to the Internet via a modem and telephone line.  A TeleWeb4
service broadcasts data files containing text and high-definition graphics to suitable decoders.  The data transmitted can be5
closely linked to events within the accompanying TV programmes, or can be more general in nature to emulate a traditional,6
but higher definition, Teletext service.  Hooks are left for future expansion and enhancement.7



It is the intention that TV-based decoders can be implemented in a cost-effective manner without recourse to the technology8
normally associated with personal computers. In part, this is achieved by limiting the number of different types of9
multimedia data that can be used within a service. By careful design of the user-interface, decoder manufacturers will be10
able to offer easy to use equipment for accessing TeleWeb services without requiring the consumer to be computer literate.11
In addition, they will be able to customise their products to differentiate them from those of their competitors.12



The encoding and transmission scheme is designed to be as efficient and robust as possible consistent with conveying13
potentially large data files via a unidirectional channel or bi-directional channel with a low or high data rate.14



For example, TeleWeb data can be broadcast via Teletext packets using existing infrastructures. The TeleWeb data stream15
can be encoded into independent data packets that can be transmitted with minimal interference to existing Teletext16
services. In many instances it will be possible to recover otherwise wasted Teletext transmission capacity and the effect on17
existing services will be negligible.18



It is possible to carry multiple services from different service providers on the same television channel. The fast19
transmission of services on analogue TV channels where there is no accompanying video component is also possible.20



Three TeleWeb profiles are defined:21



•  Profile 1 - Enhanced Broadcast TeleWeb service without a return channel.22



•  Profile 2 - Interactive TeleWeb, extended from profile 1 with the addition of a return channel23



•  Profile 3 - Internet TeleWeb, extended from profile 2 offering full Internet access24



Profiles 2 and 3 are designed to provide substantial backward compatibility with lower profile decoders.25



10.1 Overview26



A database of files is broadcast; some or all of which are captured and stored by a decoder. Certain files may be broadcast27
repetitively; others may be transmitted only once when they contain real-time updates or are linked to events in the28
accompanying TV programme. Each file has a set of attributes to define the file name, file type and other parameters as29
required. One of these is the theme or content description. This allows a decoder to be programmed to receive only specific30
information, or to exclude certain categories. This is useful where the volume of data transmitted exceeds the storage31
capacity available in the decoder.32



On selecting a TeleWeb service, the viewer is first presented with the home page of the service. Navigation to other pages is33
via embedded links. It is possible that there may be more than one TeleWeb service on a given channel. Therefore each34
service includes additional information to allow a menu of available services to be presented to the user. The user interface35
is at the discretion of the decoder manufacturer, as is the provision of "bookmark" and "history" browser features.36
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10.2 OSI seven-layer model1



Figure 1 shows an OSI-style seven-layer model for TeleWeb when broadcast via different delivery systems.2



Layer 7: Application The TeleWeb Application
Layer 6: Presentation HTML, Text , graphics, and data files
Layer 5: Session File attributes
Layer 4: Transport DSM-CC DSM-CC DSM-CC TCP/IP



Layer 3: Network IDL IDL DSM-CC PPP WAP MOT DARC



Layer 2: Link Teletext MPEG MPEG Serial



Layer 1: Physical VBI (1) DVB (2) DVB (3) Internet Mobile DAB FM Swift



Note 1: Any physical layer capable of carrying Teletext.3
Note 2: DVB method according to reference [9].4
Note 3: DVB method according to references [10] and [11].5



Figure 1: OSI-style seven-layer model for different delivery systems6



11 Documentation structure7



Part I (this document) describes in general principles of TeleWeb and outlines the display and control models on which the8
other parts are based. Part II specifies the 'Enhanced' profile and covers the format of the baseband data sent from a headend9
database to decoders.  Services can be delivered via a variety of methods as described in Part III.10
Part IV describes the 'Interactive' profile and Part V the 'Internet' profile.11
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Figure 2: Documentation structure13
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12 Application Profiles1



12.1 Profile 1 – Enhanced2



This sub-clause lists the features of a TeleWeb Profile I service and a corresponding decoder.  Each feature forms part of a3
minimum specification for a service and/or decoder, unless marked as optional.4



•  Fixed content width and height (640 x 480 pixels).5



•  One proportional font, 5 sizes, 4 styles.  The styles 'normal' is mandatory, the styles 'bold', 'italics' and 'bold & italics'6
are optional.7



•  The “Tiresias Screen” font is used for the proportional font.8



•  One fixed font, 5 sizes, 4 styles. The styles 'normal' is mandatory, the styles 'bold', 'italics' and 'bold & italics' are9
optional.10



•  Defined fixed font character cells (Height x Width in pixels).11



•  Support for all East and West European Latin-1 based languages.12



•  Minimum colour resolution of 12 bit (RGB = 444), 24 bit recommended (RGB 888).13



•  A minimum of 188 colours are defined in a colour palette (same as used by MHP [16] ).14



•  Bit-mapped graphics using the GIF and JPEG formats [4][6][7][8].15



•  Dithering to achieve best colour matching (optional).16



•  Support for full and partial transparency.17



•  Animation using animated GIF and marquee18



•  Accentuation using blink (optional).19



•  Display of text and graphics over video.20



•  The content is authored using a TeleWeb HTML.21



•  Additional navigation possibilities via coloured (Fastext, TOP, …) and numbered keys.22



•  Home page indication.23



•  Service identification.24



•  Content identification via themes.25



•  Age rating system based on the DVB-SI [13].26



•  Indication of a priority level (filtering possibilities in case of decoder memory restrictions).27



•  Control of primary link selection in the decoder.28



•  Decoder acquisition in semi-standby mode (Optional).29
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•  5 Mbytes of database broadcast capacity.  If the broadcaster applies compression to the HTML pages and uses the1
most appropriate encoding for images, more pages can be broadcasted.  This broadcast capacity is divided over 22
services, a ‘Short TeleWeb Service’ (100Kbytes) and a ‘Full TeleWeb Service’ (4.9Mbytes).3



•  Decoder must support one ‘Preferred’ Full TeleWeb Service.4



•  Decoder must support the Short TeleWeb Service on the currently tuned channel.5



•  Cross-linking between several services is supported through absolute TeleWeb URL’s (Optional).6



•  Supporting multiple Full TeleWeb Services is optional.7



•  Decoder support for internal links within the same TeleWeb service.8



•  Decoders supporting Teletext should also support links from TeleWeb to Teletext, for all other decoders this is9
optional.10



•  Support of nexTView links from TeleWeb to nexTView (optional).11



•  Support of file compression based on ZLIB [15].12



•  Support of the trigger specification [14]13
Restriction on the number of trigger streams and used transport layers will be defined in a COP.14



•  Decoder support for the processing of programme related information to build a TeleWeb EPG application15
(Optional).16



•  Support for group and individual decoder addressing.17



12.2 Profile 2 - Interactive TeleWeb18



Decoder profile as for profile 1 adding a back channel for registration, voting, etc.19



•  Support of the Document Object Model and ECMAScript.20



•  Support of HTML Frames.21



•  Encryption possibilities22



•  HTML Forms23



12.3 Profile 3 – Internet TeleWeb24



As profile 2 and offering full Internet access including limited browser plug-in capabilities.25



13 Display model26



This section defines the features of a TeleWeb display. They are applicable to both editing stations and decoders. The27
information is presented as a set of concepts to convey the general requirements. No particular method of realisation is28
implied.29



The behaviour of a Profile 1 display should conform to the TeleWeb reference decoder as described in [12].  The latter30
should be used as a guideline to ensure conformity of all decoders in the market.31
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13.1 Display planes1



13.1.1 Types2



The conceptual TeleWeb "Display Model" consists of up to five aligned planes, Figure 3.3



The Cursor Plane does not form part of this specification. It is an option for the decoder manufacturer and might be4
included as part of the user interface. If present it is assumed to have the highest display priority.5



The Text/Graphics Plane is used to display all visible foreground elements of a TeleWeb service. This includes the text6
and image data defined and invoked within the Body section of an HTML file.7



The Background Image Plane displays an image behind the foreground elements.8



The Background Colour Plane displays a single uniform colour.9



The Video Plane contains the video of any accompanying TV signal. This plane has the lowest display priority.10



Video Plane



Background Colour Plane



Background Image Plane



Text/Graphics Plane



Cursor Plane



11



Figure 3: Display planes and their priority order12



13.1.2 Overall sizes13



All planes are considered to be the same physical size. The Text/Graphics and Background Image planes are modelled as14
720 x 576 pixels (Horizontal x Vertical) for reasons of compatibility with digital TV. The Background Colour plane can be15
treated in the same way.16



The Video Plane is capable of displaying the TV picture in full, regardless of the screen aspect ratio of the equipment.17



13.2 Usable areas18



The display area contains the TeleWeb content and the elements of the user interface. It is divided into Application, Content19
and User Interface Areas.20
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An example of how the screen might be configured is shown in Figure 4. The design and contents of the user interface areas1
marked as “Manufacturer defined” are not specified by the current document.  They can differ depending on the aspect ratio2
supported by the screen.3



User Interface



Content Area
(Service provider defined) Manufacturer



defined



Limit of the
display plane



Limit of TV screen
(Application Area)



4
Figure 4: Screen layout example.5



13.2.1 Application Area6



For information purposes only: The overscan found on most consumer TV receiving equipment has to be taken into7
account. Typically this is 5% at each border. This reduces the effective area of the Text/Graphics and Background planes to8
648 x 518 pixels. This "safe" area is referred to in this document as the Application Area. The Application Area will9
normally be available unless the equipment is configured in a non-standard way, perhaps when the underlying and visible10
4:3 format video has been manipulated to fill a 16:9 display.11



13.2.2 Content Area12



The Content Area is used for the display of the TeleWeb service. Its size is fixed at 640 x 480 pixels regardless of the13
screen aspect ratio of the equipment. Content should be authored to take account of these limits if uniformity of display14
across all decoders is considered to be essential. A decoder shall ensure that the Content Area is always visible in full within15
the Application Area unless the equipment is configured in a non-standard way. Its exact position relative to the boundaries16
of the Application Area is a manufacturer's option.17



If a decoder is required to display content which exceeds the available space then the decoder may discard part of that18
content and should initially display the upper left part.19



A background image that is smaller than the background image plane should be tiled to fill the available area.20



The Content Area is under the control of the TeleWeb service provider, although a decoder manufacturer may choose to21
superimpose a cursor, or similar, within this area as part of the user interface. The contents of the Text/Graphics plane are22
determined by the data in the text and image files. This shall be regarded as "foreground" information for the purposes of23
determining display priorities. The background of an HTML table cell is also regarded as "foreground" information. The24
"background" to the Content Area can consist of elements from the Background Image, Background Colour and Video25
planes in any combination. The contents of the Background Image and Background Colour planes are determined by26
HTML attributes. Video is displayed if the transparent colour is selected on both planes. The priority mechanism is27
described in section 13.3.28



Decoders with a screen aspect ratio of 16:9 can choose to render the TeleWeb content so that its 4:3 aspect ratio is29
maintained. Thus a circle in an image should still appear as a circle.30
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Alternatively, a decoder may choose to expand the TeleWeb content to fill the available space, thus distorting the page to1
some extent.2



13.2.3 User Interface Area3



In principle, the entire display area outside of the Content Area is under the control of the decoder manufacturer and can4
accommodate elements of the user interface.  However, to ensure visibility, the manufacturer is likely to restrict the5
foreground elements of the user interface to the area lying within the Application Area.6



The service provider is able to indicate when the data is best displayed without any user interface text or graphics.  If this7
condition is indicated (Suppress User Interface flag set), the screen areas under the control of the decoder manufacturer8
should be set to display video.  However, it shall be permitted to display user-interface information temporarily, for9
example, in response to a command from the user or to indicate navigation options.10



13.3 Display priority11



The display priority order of the planes shown in Figure 3 is in the order "Cursor" down to "Video". This order is important12
as the use of the 100% transparent colour feature at a given position makes visible the plane immediately below.13



In general, 100% transparency should be assumed when there is no explicit definition for the colour of a particular pixel14
within the Content Area. For example, in the absence of a background image file but in the presence of <body15
bgcolor=blue>, the background of the content area should be coloured blue overall.16



It is possible to set an intermediate level of transparency, see TeleWeb Application Part 2. This semi-transparency only17
takes effect when the lower plane is the video plane. If an intermediate level is selected elsewhere, the response of a decoder18
is not defined.19



14 Control model20



14.1 User control device21



The physical appearance of the control device and the method of interaction is not covered by this specification.22



14.2 Control functions23



14.2.1 Selecting hypertext links24



The apparatus through which the user controls the decoder shall provide a means for choosing hypertext links displayed25
within the Content Area. Conceptually, this may involve moving a cursor between the links and providing a method of26
selection but other methods are not precluded (e.g jumping highlights).27



1.1.1. Primary link selection control28



To provide better support for interactive applications an URL can hold extra selection information in the URL's fragment29
defining the primary selected anchor in the page referenced by the URL.30



14.2.2 Mandatory functions31



Dedicated buttons (or their equivalent) numbered 0 to 9 shall be provided on the user control device, as shall four other32
buttons (or their equivalent) coloured red, green, yellow and blue. The coloured buttons shall be grouped in that order33
from left to right or top to bottom.34
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The function of all these buttons shall be under the control of the service provider while a TeleWeb page is displayed in the1
Content Area.2



Conceptually, hypertext links can be mapped to any of these buttons.3



15 Referencing4



Referencing to other services, like Teletext, nexTView, Internet services, … will be provided using the standard TeleWeb5
URL mechanism defined in TeleWeb Application Part 2.6



These references provide a way to reuse data which is already being transmitted (or is otherwise available) within the7
context of the TeleWeb application.8



16 General decoder architecture9



The following drawing is an example of a TV-based Enhanced (P1) TeleWeb decoder architecture.10
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Figure 5: Block diagram of a TV-based Enhanced TeleWeb Decoder12
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Intellectual Property Rights1



The application described here is intended to be an open standard, free of licensing and royalty restrictions for all parties.2



Apart from the Unisys patent on the LZW compression scheme used in the GIF graphics format and the licensing of the3
“Tiresias Screen” font from BITSTREAM [46], EACEM has not been informed of the existence of any Intellectual Property4
Rights (IPR) that could be, or could become essential to the present specification. However, no investigation, including IPR5
searches, has been carried out. No guarantee can be given as to the existence of any IPRs that are, or may be, or may become,6
essential to the present specification.7



The licensing options to use the Tiresias font should be discussed with BITSTREAM [46] for each individual TeleWeb8
application.  On a company level this licence requirement can be already covered due to other projects like DVB, MHP, …9



17 Scope10



This document specifies the TeleWeb Profile 1 application that allows Web-style text and graphics to be displayed on11
suitable decoders. A "TeleWeb" service comprises multimedia data files whose format and attributes are defined by this12
specification. This specification focuses on the presentation layer especially the implementation of TeleWeb HTML. It13
further defines the graphical requirements like colours and fonts and the used content formats. For information regarding14
general information and the transport layer refer to [17] and [18].15



18 References16



18.1 TeleWeb17



[17] EACEM TR-046: “TeleWeb Application Part 1 General Description”18



[18] EACEM TR-048: “TeleWeb Application Part 3 Delivery Methods”19



18.2 Character encoding20



[19] IETF RFC 2152 (1994): "UTF-7: A Mail-Safe Transformation Format of Unicode".21



[20] IETF RFC 2279 (1998): "UTF-8, a transformation format of ISO 10646".22



[21] “Information Processing – 8 bit single byte coded character sets – Part 1: Latin alphabet No 1”, ".23
ISO 8859-1-1:198724



18.3 HTML25



[22] W3C, REC-htm32: "HTML 3.2 Reference Specification", 1997.26



[23] W3C, RFC-html40: "HTML 4.0 Reference Specification", 1999.27



[24] W3C: "XHTML 1.0: The Extensible HyperText Markup Language", 1999.28



[25] Cascading Style Sheets, level 2 CSS2 Specification W3C Recommendation 12-May-199829
http://www.w3.org/TR/REC-CSS2/30











- 32 -
100_xxx_PAS_tr45_48.doc



18.4 Image formats1



[26] CompuServe Incorporated: "Graphics Interchange Format, version GIF89a", July 1990.2



[27] http://members.aol.com/royalef/gifabout.htm: "Royal Frazier's GIF animation on the WWW".3



[28] JPEG File Interchange Format Version 1.02 September 1, 19924



[29] Digital Compression and Coding of Continuous Still Images5
Part 1, Requirements and Guidelines6
ISO/IEC JTC1 Draft International Standard  10918-1, Nov 19917



[30] Digital Compression and Coding of Continuous Still Images8
Part 2, Compliance Testing9
ISO/IEC JTC1 Draft International Standard  10918-2, Dec 199110



18.5 Analogue video broadcasting11



[31] ETSI, ETS 300 706: "Enhanced Teletext Specification".12



[32] ETSI, TS 101 231: "Television systems; Register of Country and Network Identification (CNI) and of13
Video Programming System (VPS) codes".14



[33] ETSI, ETS 300 231: "Specification of the domestic video Programme Delivery Control system (PDC)"15



[34] ETSI, ETS 300 707: "Electronic Programme Guide16
Protocol for a TV Guide using electronic data transmission, May 1997”17



[35] EACEM TR-037: "Proposal for introducing a trigger mechanism into TV transmissions".18



18.6  Digital video broadcasting19



[36] ETSI, EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI) in DVB20
systems".21



[37] ISO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated audio22
information - Part 1: Systems - International Standard (IS)".23



18.7 Miscellaneous24



[38] ISO 639-2: "Codes for the representation of names and languages - Part 2: Alpha-3 code3".25



[39] IETF RFC 1950 (1996): "ZLIB Compressed Data Format Specification version 3.3".26



[40] IETF RFC 2396 (1998): "Uniform Resource Identifiers (URI): Generic Syntax".27



[41] IETF RFC 2045 (1996): "Multipurpose Internet Mail Extension (MIME) Part One: Format of Internet28
Message Bodies".29



[42] IETF RFC 2046 (1996): "Multipurpose Internet Mail Extension (MIME) Part Two: Media Types".30



[43] IETF RFC 1738 (1994): "Uniform Resource Locators".31



[44] IETF RFC 1808 (1995): "Relative Uniform Resource Locators".32



[45] The design of a Typeface for subtitling on Digital Television Gill, J.H. Silver and C.Sharville, BBC,33
January 199834











- 33 -
100_xxx_PAS_tr45_48.doc



[46] BITSTREAM is the leading developer of font technology, digital fonts, and custom typeface designs for a1
wide variety of markets. Setting the standard of excellence in font technology, BITSTREAM holds key2
patents covering the creation of portable fonts for the Internet.  www.bitstream.com3



19 Definitions and abbreviations4



19.1 Definitions5



For the purposes of the present specification, the following definitions apply:6



button:  A part of the user interface that enables the viewer to select a page or trigger an event, etc. It may not necessarily7
exist as a physical button on a remote control handset.8



CDATA:  Character data in an HTML document. Character entities and HTML mark-up is not recognised.9



Conditional Access (CA):  A mechanism by which user access to service components can be restricted.10



PCDATA:  Parsed character data in an HTML document. Character entities (numeric and named entities) as well as HTML11
mark-up is recognised in the data.12



signed_integer:  A positive or negative integer value, in decimal notation. The first digit is preceded by a mandatory plus (+)13
or minus (-) symbol. There shall be no white space between the symbol and the first digit.14



text_string:  A sequence of displayable Latin-1 characters.15



unsigned_integer:  An integer value, in decimal notation, without a preceding plus (+) or minus (-) symbol.16



19.2 Abbreviations17



For the purpose of the present specification, the following abbreviations apply:18



ASCII American Standard Code for Information Interchange19
CA Conditional Access20
CDATA Character Data21
CRC Cyclic Redundancy Check22
DTD Document Type Definition23
DVB Digital Video Broadcasting24
ETS European Telecommunication Standard25
GIF Graphics Interchange Format26
HTML Hyper Text Mark-up Language27
JPEG Joint Picture Experts Group28
LSB Least significant bit29
LZW Lempel-Zif-Welsh30
MJD Modified Julian Date31
MSB Most significant bit32
PCDATA Parsed Character Data between tags33
RFC Internet Request for Comments34
URL Uniform Resource Locator35
UTC Universal Time Co-ordinated36
WWW World Wide Web37



20 Display38



This section defines the minimum requirements of a TeleWeb display. They are applicable to both editing stations and39
decoders.40





http://www.bitstream.com/
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20.1 Colour representation1



20.1.1 General requirements2



A decoder shall be able to display each pixel on the Text/Graphics, Background Image and Background Colour planes in a3
different colour from a palette of at least 188 colours. Full transparency and one level semi-transparency to video shall also be4
supported.5



A decoder may be implemented with either a true-colour store or an indexed colour system. To accommodate the latter type6
of decoder and to define a palette for GIF images that do not specify a palette themselves, a single 188 colour palette is7
defined in section 20.1.5. As a minimum, the Text/Graphics, Background Image and Background Colour planes shall be able8
to support colours subjectively equivalent to these colours. Content can be authored using other colours but authors should be9
aware that some decoders may not be able to reproduce them exactly and may map such a colour to the closest match in the10
pre-defined colour palette.11



For authoring purposes the Text/Graphics, Background Image and Background Colour planes shall support at least 18812
colours on the screen at any one time. In practical terms, a decoder is likely to be able to display at least 256 colours, giving13
the equipment manufacturers at least 68 colours for their user interface.14



To get an optimal display, the content should be authored using the TeleWeb default colour palette.  The response of a15
decoder is not defined by this specification if the colours used are not all taken from the pre-defined colour palette. Under16
these circumstances colour dithering or matching techniques may need to be applied and the response of decoders may differ.17



20.1.2 Colour resolution18



Each colour shall be defined by Red, Green and Blue (RGB) components or by a colour constant, see section 22.2.5.1.19
The authored content shall define colours as 24 bit values, i.e. 8 bits for each component in the order R, G, B.20
A decoder is required to have a colour resolution of at least 4 bits per component (12 bits minimum overall).21



20.1.3 Gamma22



Decoders shall assume that all RGB values defined and invoked by authored content have been gamma pre-corrected for the23
eye.24



20.1.4 Transparency25



Decoders are required to implement a minimum of three levels of transparency – opaque, semi transparency and completely26
transparent.27



The colour palette is optimised for 30% semi transparency. Where the decoder cannot implement the value of  30% semi-28
transparency it shall replace it with the nearest value of  semi-transparency it can implement. If the encoded value of29
transparency is in the range 10%-90% it shall not be approximated as either 0% or 100% transparency. So, 9% may be30
approximated as 0% but 10% shall be represented with a value in the range 10% to 90% such as 30%. Similarly, 91% may be31
approximated as 100%.32



20.1.5 Colour palette33



The predefined set of 188 colours is shown in Table 1 and in Annex B. The colours chosen have a perceptually uniform34
distribution over the colour space. A service provider may choose to author content using only this set of colours. A decoder35
shall adopt this set of colours when rendering a GIF image if colour palette data is omitted from the file.36



As a minimum, a decoder shall support these colours up to its resolution limit. It is then the responsibility of the decoder to37
map the colours defined within the authored content to their closest approximation within the predefined set.38
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1



Table 1 Default colour palette2



Transparency
level



Total number
of entries



Quantisation
levels for Red



Quantisation
levels for Green



Quantisation
levels for Blue



0%
(fully opaque)



135 5 levels:
0, 63, 127, 191,
255



9 levels:
0, 31, 63, 95, 127,
159, 191, 223, 255



3 levels:
0, 127, 255



0%
(fully opaque)



4 4 additional grey scale colours:
R = G = B = 42, 85, 170, 212



30% 48 4 levels
0, 85, 170, 255



6 levels:
0, 51, 102, 153,
204, 255



2 levels:
0, 255



100%
(fully



transparent)



1 - - -



decoder
definable



68



Note: Levels are quoted as decimal values in the range 0 to 255.3



To allow these colours to be used to render a GIF image from which the colour palette information has been omitted, it is4
necessary to assign a unique value to each colour as defined in Annex B.5



20.2 Text representation6



Text is rendered using one proportionally spaced font and one monospaced font, each in five sizes and in two styles - Plain7
and Bold. Italics and Bold Italics styles are optional. The proportional font is Tiresias [28]. The non-proportional font is not8
defined by this specification. Instead, and to ensure compatibility between equipment, the height and width of a character cell9
is defined for all sizes.10



A service provider who wishes to ensure consistent displays must author content using the same metrics as implemented in11
decoders. Content shall be authored with kerning disabled.12



20.2.1 Required sizes13



Table 2 shows the supported font sizes for the proportional and monospaced font and the assignment to the size attribute of14
the HTML font tag. The font and character metrics including the width (advance) of all character cells for the proportional15
and the monospaced font for the different font sizes are specified in Annex F.16



Table 2: Font sizes17



Size [pixels] HTML Font
tag



22 SIZE = 1 or 2
24 SIZE = 3
27 SIZE = 4
31 SIZE = 5
36 SIZE = 6 or 7



18



20.2.2 Bold and Italic styles19



The Tiresias font does not support the Bold style. A Bold version can be emulated by writing a second instance of the20
required character with an offset by one pixel to the right of the normal position. The Bold style should be restricted to small21
parts of the text e.g. headings. It should not be used as a the standard for the whole text. The emulated Bold style may not be22
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acceptable for certain characters especially for the small font sizes (e.g. the double quote character or the characters with1
umlaut my be critical). In this case the Bold style should be avoided for these characters.2



For the proportional font the width (advance) of a character cell containing a Bold character may be increased by a maximum3
of one pixel per character, as shown in Figure 1. Content shall be authored with this extra pixel space in mind. For the4
monospaced font the width of all characters of a given font size is the same for all styles.5



The implementation of the optional Italic and Bold Italic style is left open. However, the corresponding character cell width6
shall always be the same as for the Plain resp. Bold style.7



8



Figure 6: Character metrics9



10



20.2.3 Character repertoire11



Decoders shall support the full ISO Latin-1 character set [21] and the EURO sign character (Unicode 0x20AC). The EURO12
sign can be used by the name character entity (&euro) or the numerical representations (#&X20AC or #&8364).  If the13
character encoding of the HTML file is different from ISO Latin-1 or the character is not defined in ISO Latin-1 and is not14
the EURO sign the decoder must display a replacement character represented by an empty square with the size of a capital15
‘V’.16



Note: The characters 0x00 to 0x1F and 0x7F to 0x9F are not defined by ISO Latin-1 thus a replacement character will be17
shown instead.18



20.2.4 Default attributes19



In the absence of any font, size, foreground colour or background information within the authored content, a decoder is free20
to set its own default conditions.  It is recommended that the decoder follow the default style defined in Annex E.21
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20.3 Text placement1



20.3.1 Text width2



To ensure that text will flow identically on different decoders and authoring equipment regardless of the quality of the3
character rendering, simple algorithms are defined to determine vertical placement and when to wrap lines of text. The flow is4
considered identical if lines and words break at the same character position. The calculations allow content creators to5
provide sufficient space for their strings at authoring time. They make no demands of the particular rendering system6
employed. The characters can be bit-map or vector fonts, aliased or anti-aliased, etc. The calculations shall be applied in both7
authoring equipment and decoders.8



20.3.2 Text-width calculation9



The width calculation is defined in terms of the bounding rectangle of each character as defined within the font metrics shown10
in Figure 6. Any extra width due to bolding shall be taken into account for the proportional font. The width of a text string is11
the sum of the character widths. This calculation is carried out at pixel-resolution.12



20.3.3 Line breaks13



Once the text-width calculation defined in 20.3.1 produces a result that exceeds the space available, the first word after white14
space (but not a non-breaking space (0xA0)), a hyphen (0x2D) or a soft hyphen (0xAD) that will not fit completely on the15
line shall be rendered on the line below. This implies the equipment does not have to know or apply word hyphenation rules.16



20.3.4 Vertical line spacing17



The baseline of a font is determined by its ascent and descent metrics, see Figure 1. All characters are vertically aligned to18
their baseline. The vertical space required for a line is the sum of the largest ascent and the largest decent in that line plus the19
gap (external leading). The gap (external leading) between lines is set to –1 for all fonts and all sizes.20



20.4 Image representation21



20.4.1 Format22



A decoder is required to implement the full GIF specification [4], apart from the "plain text" extension. A transmitted file may23
include "plain text". If the GIF file does not define a colour palette the TeleWeb default colour palette will be used.  In24
addition the sequential baseline JPEG image format is supported [6][7][8].25



20.4.2 Animation26



Animation and looping of GIF images are supported as described in [4] and [27] respectively.27



Note: There is no minimum time specified for the display of one frame when animating or looping. This will depend upon the28
processing power in the decoder and the complexity and size of the images. Different decoders may show different response29
speeds. The size of an animated GIF image may be restricted by a code of practice.30



20.4.3 Use on the background image plane31



An image that is smaller than the background image plane should be tiled to fill the available area.32



A decoder is not required to reproduce animation on the background image plane. If multiple frames are present in the33
designated file, the first frame should be displayed continuously.34
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20.5 4:3 and 16:9 aspect ratio displays1



Content should be authored for a 4:3 display. Decoders with a screen aspect ratio of 16:9 can choose to render the TeleWeb2
content so that its 4:3 aspect ratio is maintained. Thus a circle in an image should still appear as a circle.3



Alternatively, a decoder may choose to expand the TeleWeb content to fill the available space, thus distorting the page to4
some extent.5



6



21 URLs7



A uniform resource locator (URL) is a compact textual notation for accessing information within the TeleWeb system.  The8
URLs within the TeleWeb system shall conform, except where otherwise noted, to the syntax for Internet URLs as specified9
in [40][43] and [44]. Note that the URL character set is limited to the lower-half of the ISO-Latin-1 character set [21]. To10
ensure compatibility with other browsers, URLs must encode character codes in the upper half.11



A URL consists of a scheme and a scheme specific part.  All characters in a URL belong to the ISO Latin 1 character set [21].12



scheme : scheme-specific-part13



In a complete URL the scheme is followed by a colon (':') and the string for the scheme specific part.  Profile 1 decoders shall14
ignore schemes not listed in this section when such schemes appear in TeleWeb documents.15



The scheme name is a string of characters.  The only characters permitted in a scheme name are the lowercase characters 'a'16
through 'z', the digits '0' through '9', and the characters plus, hyphen, and full-stop, i.e. '+', '-', '.'.  For robustness, software that17
interprets URLs (e.g. the TeleWeb Decoder) must map uppercase alphabetic characters to their corresponding lowercase18
characters.19



The scheme-specific-part is a string of safe characters.  Safe characters have a printable graphic representations in ISO20
Latin-1 [21]. Furthermore the set of safe characters is restricted to respect the reserved use of some punctuation characters.21
The alphabetic characters are at positions 41 hex through 5A hex, 61 hex through 7A hex, C0 hex through D6 hex, D8 hex22
through F6 hex, and F8 through FF hex.  Thus only alphanumeric characters, characters in the string "$-_.+!*'()," and23
scheme-specific key characters from the string ";/?:@=&" may be used unencoded within a URL.  Any data character, on the24
other hand, may be encoded.  Encoded characters must be recognised and decoded by software that interprets URLs. A data25
character is one not used as punctuation by a scheme.26



Data character encoding is a mapping of an 8-bit value to a 3-character sequence.  The percent character, '%', indicates a start27
of the code.  The next two characters are the hexadecimal value of the encoded character.  For example, a space is encoded as28
%20 since a space has the code 32 decimal, which is 20 hexadecimal.  A percent data character is encoded as %25 since the29
percent sign is at position 37 decimal (or 25 hex).  An incomplete encoding sequence, e.g. %F=, has no specified meaning.30



21.1 File naming31



A Name attribute (section 28.1.2) shall be associated with each file. This attribute, a text string, must include both name and32
type (extension) elements, e.g. "file1.html", where "file1" is the name element and "html" is the type element. This name33
should be used to reference the corresponding file in any hypertext links. The file type element for HTML (text) files shall be34
either "htm" or "html".  Table 3: File naming specifies naming conventions for the file types processed by TeleWeb.35



36



Table 3: File naming37



Content type Filename extension MIME type



HTML .htm or .html text/html



GIF .gif image/gif
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JPEG .jpg or .jpeg image/jpeg



ZLIB Dictionary .dic application/x-zlib-dic
1



A Type attribute (section 28.1.1) shall be included with the file and shall indicate the type of the file e.g. for HTML2
"text/html" . If a Type attribute is omitted or missing, a decoder should attempt to determine the file type by inspecting the3
Name attribute. In the event of a conflict, the Type attribute shall have priority.4



File names are not case sensitive.5



21.2 TeleWeb file reference scheme6



TeleWeb file reference URLs may be absolute or relative.  An absolute URL specifies the service name of the content7
provider, while a relative URL cannot.  An absolute URL must specify a complete path to a resource, while a relative URL8
can specify a partial path.9



21.2.1 Absolute URLs10



An absolute TeleWeb URL has the form:11



tw : // service-name / path-name  [ ?query ] [ # fragment ]12



where all uppercase characters are considered equivalent to their lowercase forms, and where portions within brackets may be13
omitted.14



The components are specified below:15



tw : is the scheme name, which identifies the scheme specific part as a TeleWeb URL.16



// service-name : identifies the name of the service.  See Section 27.1.17



/ path-name : The path to the information, i.e. loosely the name of the file.  Slashes within the path-name identify18
hierarchical sections of the name, but do not require a specific data structure within TeleWeb19
components, though an analogy to a file system is possible.  The slash ('/') is thus a reserved20
character, and a data slash must be encoded as %2F if needed.  Furthermore, the hierarchical section21
names . and .. ("dot" and "dot-dot") are reserved, and data with these names may be specified with22
%2E and %2E%2E if needed.23



The dot-separator preceding the file type element is clearly data, since it is not itself a hierarchical24
element.  Therefore, a dot-separator does not have to be encoded, though it may, since it is25
considered data when specifying a URL.26



Once the hierarchical sections have been identified, all . sections are discarded, then all section-..27
section pairs are discarded.  Finally all remaining sections are recombined, separated by slashes to28
give the resource name (file name). See also 21.2.429



# fragment : The fragment indicates the anchor within the accessed document to be focused when displaying the30
linked document. The anchor in the linked document is defined by the corresponding name (for <A>31
elements) or id attribute (for image maps). The indicated anchor shall be appropriately highlighted.32



33
If the fragment is empty or invalid (not present in the target document, for example), the first34
available anchor in the upper left corner shall be highlighted.35



?query : The query defines additional parameters for the URL, see section 21.2.3.36
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21.2.2 Relative URLs1



A relative TeleWeb file reference URL has the form:2



 [ / ]  path-name  [ ?query ] [ # fragment ]3



Where the meaning of the components is as was specified in the section on absolute URLs (21.2.1).4



If the relative URL begins with a slash, then the path name is taken as absolute within the service used in the context where5
the link is found.  If the relative URL does not begin with a slash then the service and the path is inherited from the link's6
context. If it is not empty, the URL's path name then replaces the last hierarchical section in the inherited path name.  The7
resulting path name is evaluated as in the section on absolute URLs.8



Anchor names and query parts are never inherited.9



21.2.3 URL Query10



The query part of a TeleWeb URL specifies additional parameters for the URL. Parameters are either keywords or keyword11
value pairs. Parameters are separated by semicolons. Keywords are separated from values by equal-signs.  Thus ‘;’ and ‘=’12
are reserved in the query part. The order and presence of keyword value pairs is arbitrary. The keyword value pairs that must13
be recognised are defined in the following sections.  Any two parameters in a query must have different types.14



21.2.3.1 The EPG parameters15



These parameters can be used to realise a TeleWeb EPG.16



Table 4: EPG Parameters17



Parameter Syntax Format Example



Network
Operator



cni=CNI_code 4-digit hexadecimal value. The country and
network identification (CNI) code for the
broadcaster of the enclosed programme. If a
three character VPS code has to be used, it
shall be preceded with 0.



cni=C380



PIL pil=PIL_code 5-digit hexadecimal value (20 bits). The PDC
PIL for the programme. If the network
conforms to VPS then this field contains the
VPS label for the programme. If neither VPS
nor PDC is supported, this field shall contain
timer control codes as specified in
ETS 300 231 [32].



pil=FFFFE



Start Time sta=start_time Defines the start date/time of the enclosed
programme. The time format conforms to the
ISO-8601 standard, except that it is assumed to
be UTC. A recommended usage is the form
yyyymmddThhmmss, where the capital letter
"T" separates the date from the time. It is
possible to shorten the time string by reducing
the resolution. For example yyyymmddThhmm
(no seconds specified) is valid.



sta=20001103T2030



Duration dur=time Defines the duration in number of minutes of
the enclosed programme.



dur=90



18
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If only the CNI parameter is defined the decoder should go to the channel broadcasting the CNI and stay there even if the1
TeleWeb application is closed.2



21.2.3.2 The Profile parameter3



This parameter insures the upgrade compatibility to future higher profile services.4



Table 5: The Profile parameter5



Parameter Syntax Format Example



Profile pro=profile The profile parameter indicates the profile of the
referenced page. This parameter should not be
defined if the link is referencing  a profile 1 page.
For a Profile 1 decoder, the presence of the profile
parameter indicates that the link is referencing a
higher profile page.  As a result the decoder displays
the profile upgrade page 26.4.
The format of the parameter value will be defined in
the specification documents for future profiles.
Be aware that this parameter is only needed when the
profile domain border is crossed from a lower to a
higher profile.



pro=...



6



Note: The parameter value of the example can be any text excluding “;”.7



21.2.4 Examples8



This section is merely informative and does not specify required service names, path names or query parts.9



<BASE HREF="tw://base/today/news/local">10
<A NAME=top></A>11



12
a lot of text ...13



14
<A NAME=ex-1 HREF="tw://sport/football.htm">Latest Football News</A>15
<A NAME=ex-2 HREF="sport/football.htm"> Today's Football Programme</A>16
<A NAME=ex-3a HREF="/tomorrow/programme.htm#football"> Tomorrow's Football Programme17
</A>18
<A NAME=ex-3b HREF="../../tomorrow/programme.htm#football"> Tomorrow's Soccer19
Programme </A>20
<A NAME=ex-4 HREF="#top"> Return to the top of the document </A>21



Note that the document context is set by the BASE element to tw://base/today/news/local.  Anchor EX-1 is an22
absolute reference to the service "sport", page "football.htm".  Anchor EX-2 is a relative reference equivalent to23
tw://base/today/news/sport/football.htm.  Anchors EX-3a and EX-3b are both equivalent to24
tw://base/tomorrow/programme.htm#football, the football anchor on the programme.htm page.  Anchor EX-4 is a25
reference to the TOP anchor in the current document.26



21.3 Teletext page reference scheme27



A page in a Teletext service can be referenced by a hyperlink using the URL syntax:28



ttx : // cni  / page_number [ / page_subcode ]29
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where the sequence is not case sensitive and:1



ttx : Identifies the scheme specific part as a Teletext page URL.2



// cni : The country and network identification (CNI) code for the broadcaster as defined in [32]. If a three3
character VPS CNI code has to be used, it shall be preceded with 0. The value 0000 shall be4
interpreted as the TV channel of the TeleWeb service the URL is used in.5



/ page_number : A three hexadecimal character value in the range 100 to 8FF representing the magazine, page tens6
and page units values respectively of a Teletext page as defined in [31].7



/ page_subcode : A four hexadecimal character value in the range 0000 to 3F7F representing the S4, S3, S2 and S18
values respectively of a Teletext page subcode as defined in [31]. The value 3F7F shall indicate that9
no particular subcode value is being defined. S2 has a valid range of 0 to 7, and S4 a valid range of 010
to 3. The inclusion of a page_subcode element is optional.11



On processing a link to a Teletext page, a decoder should display the most recent version of the page available. Handling of12
rolling sequences of pages is at the discretion of the decoder manufacturer.13



14



21.4 NexTView reference scheme15



A nexTView Listing can be invoked by a hyperlink using the URL syntax:16



nextview : // cni ? filter-criteria17



Where the sequence is not case sensitive and:18



nextview : Identifies the following sequence as a nexTView URL.19



// cni : The country and network identification (CNI) code for the broadcaster as defined in [32]. If a three20
character VPS CNI code has to be used, it shall be preceded by 0. The value 0000 shall be21
interpreted as the TV channel of the TeleWeb service the URL is used in.22



23
The CNI code uniquely identifies the nexTView service because there may be at most one nexTView24
service per channel.25



? filter-criteria : A list of keyword-value pairs.  The pairs are separated by semicolons.  A keyword is separated from26
a value by an equals-sign.  The order and presence of keyword-value pairs is arbitrary.  The27
keyword-value pairs that must be recognised are listed in Table 6. The interpretation of keyword28
value pairs is specified in [34].29



The decoder shall generate a listing  according to the defined filter criteria. If no filter criteria are30
defined it is up to the decoder where to enter the nexTView Application.31



TeleWeb decoders are not required to support nexTView. In this case nexTView links are ignored by the decoder.32



33



Table 6: Filter Attributes for nexTView References34



Item Syntax Format Example



Relative date rd=date_offset decimal value from 0 to 255
0 = today
1 = tomorrow
:



rd=0
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Item Syntax Format Example



First programme fp=prog_offset decimal value from 0 to 255
0 = this programme
1 = next programme
:



fp=0



last program lp=prog_offset decimal value from 0 to 255
0 = this programme
1 = next programme
:



lp=1



Network operator nw=netwop_no decimal value from 0 to 79 nw=0



Theme th=theme hexadecimal value from 0 to FF
conforming [34]



th=1F



Sorting criterion sc=sortcrit hexadecimal value between  0 and FF sc=2A



Editorial rating er=editorial_rating decimal value from 0 to 15 conforming
[34]



er=1



Parental rating pr=parental_rating decimal value from 0 to 15 conforming
[34]



pr=4



start time sta=time_code 4-digit hexadecimal value sta=1230



stop time sto=time_code 4-digit hexadecimal value sto=1300



Features ff=feature_flags 6-digit hexadecimal value with bits
specified by [34]



ff=001001



Language la=language 3-character language code defined in
[38]



la=eng



subtitle language sl=subtitle_language 3-character language code defined in
[38]



sl=ger



1



Note: Each single type of filter must not be defined more than once in a query. If more than one different filter type are2
defined an AND operation is applied to the filters. An OR operation on filters is not supported. (for more information see3
[18]).4



21.5 Special function URLs5



To accommodate embedded browser control, three special function URLs are defined.6



Table 7: Special function URLs7



URL Description
function:forward Displays the next page in the history.
function:back Displays the previous page in the history.
function:home Displays the home page.



8



If one of the pages is not available no display action is executed.9



22 Text and hypertext10



The text content of a TeleWeb service is based on HTML [22][23]. The HTML tags and their attributes that are supported are11
described in this section.12
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Other HTML tags and attributes that are not listed in this section shall be ignored by decoders designed to this specification.1
These are summarised in Annex A, but the DTD in Annex D is definitive. A decoder should only ignore the unsupported tags2
and attributes and should still execute any valid text, tags or attributes enclosed by such tags. Unsupported tags and attributes3
may appear in the transmitted files.4



To assist in achieving uniformity of display across all decoders, the tag definitions in this section include mandatory display-5
related aspects that do not appear in the HTML specification [22][23]. Additional rendering information can be found in the6
TeleWeb default style sheet defined in Annex E.7



22.1 TeleWeb HTML file format8



The processing of a TeleWeb HTML file shall be limited to the constructs in the TeleWeb DTD, including character entity9
references (both named and numeric character specification strings).  Excluded from interpretation are SGML (meta-)10
constructs such as Markup Declarations (e.g. <! ... >), Processing Instructions (e.g. <? ... >, including XML declarations and11
tags) and Marked Sections (e.g. <[CDATA[ ... ]]>).  These excluded elements may be ignored or treated as data.  Also12
excluded are Function Character References (e.g. &#SPACE, &#RS, &#RE, etc.) and the encoding of functional characters as13
character entity references.  All character entity references should be interpreted as denoting data characters.14



22.1.1 Tags and attributes15



A TeleWeb HTML tag has the general form: <tag_name  attribute_1  attribute_2 ....>  where tag_name identifies the tag,16
and attribute_1, attribute_2 ... are any number of modifying attributes, including zero. The angled brackets, <  >, are17
mandatory. In the tag definition in section 0, items that are optional, e.g. text, attributes or closing tags, are shown in18
{ braces }.19



For some tags there is a complementary closing tag of the form: </tag_name>. This type of tag is referred to as a container.20
In general, any tags occurring within the container have no effect outside of it. Tags without complementary closing tags are21
called 'empty tags'.22



Text strings entered as values for tag attributes, e.g. NAME = text_string, must be enclosed in quotation marks if the string23
contains whitespace or special characters, e.g. NAME = "text string".24



Tags not specified in the TeleWeb DTD should be ignored.25



Tags not specified within a container should be ignored within the container.  Tags allowed in a container's enclosing context26
may be assumed to close the container.27



22.1.2 Text28



Any text outside of a tag but within the body section (see section 22.3.4) is to be regarded as text to be displayed in the29
Content Area. The appearance of this text will depend upon any preceding tags.30



22.1.2.1 Spaces and tabs31



Except within preformatted elements (PRE), decoders shall treat all sequences of spaces (0x20), tabs (0x09), newlines (0x0A)32
and carriage returns (0x0D) within CDATA and PCDATA as a single space character.33



Within attribute values, leading and trailing spaces shall be ignored.34



Within preformatted elements, a tab shall be replaced by from 1 to 8 space characters such that the last space inserted shall be35
the nth character on the line, where n is an integral multiple of 8.36



Within preformatted elements, all space characters shall be treated as data (i.e. each shall appear in the output, there shall be37
no merging).  A newline, or a carriage-return, or a carriage-return and newline pair (whichever is the longest match) shall38
signal a line feed / newline position.39
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22.1.3 File structure1



Each TeleWeb HTML file shall contain a maximum of one document. The minimum document is an empty file.2



The generic contents of an HTML file for TeleWeb applications are shown in Figure 7.3



<!DOCTYPE HTML-TW PUBLIC "Profile 1.0">4
<HTML>5



<HEAD>6
:7
: (Header section)8
:9



</HEAD>10
<BODY>11



:12
: (Body section)13
:14



</BODY>15
</HTML>16



17



Figure 7: Generic contents of an HTML file for TeleWeb use18



19



The <!DOCTYPE> tag identifies the version of  TeleWeb HTML in use. The correct syntax for services designed to this20
specification is given in section 22.3.1. The use of this tag is not mandatory for services designed to this specification.21



The <HTML> and </HTML> tags enclose the header and the body sections. The use of these tags is not mandatory. A decoder22
should interpret the end of the file as equivalent to an </HTML> tag.23



The <HEAD> and </HEAD> tags enclose the header section. The use of these tags is not mandatory. The header section24
contains data applicable to the entire document. This can include the title of the document.  A decoder shall ignore any text25
immediately within the header section. To clarify:  text immediately within the header section (i.e. PCDATA) occurs at the26
top level, i.e. it is not enclosed within a header element, e.g. TITLE. Thus, title text is not ignored, but any text characters27
immediately preceding the title start tag, or immediately following the title end tag,shall be ignored.28



The <BODY> and </BODY> tags enclose the body section. The use of these tags is not mandatory. The body section contains the29
text and hypertext links to be displayed in the Content Area. In the absence of a BODY tag, the first occurrence of a tag30
defined in the DTD as being within the body section shall be interpreted by a decoder as the start of the body section.31



22.2 Syntax of TeleWeb HTML tags32



TeleWeb HTML tags and attributes described in this section are mandatory supported by every TeleWeb browser although33
the use of these tags and attributes may be optional in a TeleWeb HTML document.34



22.2.1 Guidelines for content providers: XHTML conformance.35



Where appropriate the syntax restrictions in the XHTML specification [24] should be applied.36



Documents should be well-formed.  The nesting should be correct.37



Element and attribute names should be in lowercase characters.  However, conforming browsers must accept upper- and38
lower-case element and attribute names equivalently.39



For non-empty elements, end tags should be included.  However, conforming browsers must treat omissible end tags40
correctly.41



Attribute values should always be quoted.  However, conforming browsers must treat unquoted numeric and alphanumeric42
values correctly.43
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Attribute names should always be present.  However, conforming browsers must correctly accept unnamed attribute values1
where the value is identical to the name and can have no other value, e.g. compact.2



Empty tags should end with />.  However, conforming browsers should not require this behaviour, nor should they be broken3
by it.4



Whitespace at the beginning or end of an attribute value should not be considered significant; furthermore a sequence of5
whitespace characters within an attribute value should  be considered equivalent to a single space character.6



No CDATA sections should be put in documents, as they are not supported.7



The ID attribute should be preferred to the deprecated NAME attribute for fragment identification.  But for backward8
compatibility, use NAME with an identical value in elements that declare a name attribute.9



22.2.2 Characters10



All tags shall only use characters from the ASCII character set.11



Character entity references are always treated as data.  This requirement is at variance with SGML usage, but is enforced to12
simplify implementation and match the behaviour of existing Internet browsers.13



Upper or lowercase characters can be used, and in any combination.14



Keywords within tags (e.g. style, align) shall be written in full and only using the specified spellings.15
Note: American spellings are used for certain keywords, e.g. color, center.16



22.2.3 Whitespace17



Whitespace is any combination of blank (0x20), tab (0x09), carriage-return (0x0D) and newline (0x0A) characters.18



The tag  (or element) name shall follow the tag open symbol ('<') immediately, without intervening whitespace.  Attribute19
names shall be preceded by whitespace and may be followed by whitespace.  Attribute values may be preceded by20
whitespace, and may be followed by whitespace.21



Thus, for example, <P   ALIGN   =   LEFT   > is equivalent to <P ALIGN=LEFT>, but <  P> is not allowed.22



22.2.4 Short tag23



The SHORTTAG feature is not supported.  The only form of attribute minimisation supported is where the only legitimate24
attribute value is identical to the attribute name, e.g. COMPACT = COMPACT may be written as just COMPACT. Examples of25
unsupported notation include <html<head><title/hello/<body></></html>.26



22.2.5 Attributes27



All attributes are optional unless otherwise stated.  There shall be a maximum of one attribute of each permitted type per tag.28
Attributes can be listed in any order within a tag.29



Unsupported attributes may appear in the tags, but these attributes should be ignored. In the case of an unknown attribute30
value, the attribute should be ignored.31
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22.2.5.1 Colour attributes  1



Colours can be denoted in two ways:2



1. by "#RRGGBB"  where RR, GG and BB are case-insensitive hexadecimal representations of values in the range 00 to FF3
that define the amplitude of the red, green and blue components respectively.  Example: <BODY BGCOLOR = "#1E47DA">4



2. by standard_colour  where standard_colour is one of the named colours defined below. The colour names are not case5
sensitive.  Example: <BODY BGCOLOR = "Yellow">6



7
Named colours:8



9
BLACK = "#000000" GRAY = "#808080" SILVER = "#C0C0C0" WHITE = "#FFFFFF"10
MAROON = "#800000" RED = "#FF0000" PURPLE = "#800080" FUCHSIA = "#FF00FF"11
GREEN = "#008000" LIME = "#00FF00" OLIVE = "#808000" YELLOW = "#FFFF00"12
NAVY = "#000080" BLUE = "#0000FF" TEAL = "#008080" AQUA = "#00FFFF"13



14
15



Note: The standard HTML values are not supported by the TeleWeb default colour palette.  Decoders that use only that16
palette should substitute the hexadecimal value 7F for the 80 RR GG BB values given above.17



18
Note: For robustness, the colour name GREY should be treated as equivalent to the standard colour GRAY.19



20
Note: The predefined colour SILVER is not supported by the TeleWeb default colour palette.  Decoders that use only that21
palette should use the colour #D4D4D4 (colour index 138, see Annex B) instead.22



23



24



22.3 Document structure elements25



22.3.1 <!DOCTYPE> document type definition tag26



Function: Defines the version of HTML used to author the document.27



Format: <!DOCTYPE {version number}>28



Attributes: None29



Use: For files compatible with this specification, the tag shall be entered as:30



<!DOCTYPE HTML-TW PUBLIC "Profile 1">   with whitespace between each string.31



If present it shall be the first line of a file. It shall occur no more than once in a file.  If this tag is present the browser should32
discard every tag not supported by TeleWeb Profile 1.33



22.3.2 <HTML> hypertext mark-up language tag34



Function: Encloses an HTML document.35



Format: <HTML> ... </HTML> (The start and end tags are optional.)36



Attributes: None37



Use: The inclusion of this tag is optional. No particular response is expected of a decoder if it is present. It shall occur no38
more than once in a file.  Text following the end tag shall be ignored.39
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22.3.3 <HEAD> document header tag1



Function: Encloses the header section of the document.2



Format: <HEAD> ... </HEAD> (The start and end tags are optional.)3



Attributes: None4



Use: The inclusion of this tag is optional. No particular response is expected of a decoder if it is present. It shall occur no5
more than once in a file.  A decoder shall ignore any text immediately within the header section.  Text contained within the6
title tag is not ignored, since the element is expected and contains the text itself.7



22.3.4 <BODY> document body tag8



Function: Encloses the body section of the document. Text within the body section shall be displayed in the Content Area.9



Format: <BODY {attribute_1} {attribute_2} ... > ... </BODY> (start and end tag are optional.)10



Attributes: ALINK, BACKGROUND, BGCOLOR, BOTTOMMARGIN, LEFTMARGIN, LINK, RIGHTMARGIN,11
TEXT, TOPMARGIN, VLINK, TRANSPARENCY12



Use: The inclusion of this tag is optional. No particular response is expected of a decoder if it is present. It shall occur no13
more than once in a file. The contents of the body section can consist of an unordered collection of any tag defined starting14
with sections 22.5 until the end of section 22.15



ALINK attribute16



Function: Defines the foreground colour for a hypertext link at the moment it is activated while waiting for the new page to17
be displayed.18



Format: ALINK = colour   The format of colour is defined in section 22.2.5.1.19



Use: A decoder is allowed to treat the ALINK colour as a recommendation and can indicate that a link has been activated in20
any way it chooses.21



BACKGROUND attribute22



Function: Defines the URL of an image file to be displayed on the Background Image plane.23



Format: BACKGROUND = TeleWeb url   The format of url is defined in section 21.2.24



Use: In absence of this attribute, the background colour will be displayed (see BGCOLOR) in co-ordination with the25
transparency value. Animation of background images is not supported.26



BGCOLOR attribute27



Function: Defines the colour to be displayed on the Background Colour plane.28



Format: BGCOLOR = colour   The format of colour is defined in section 22.2.5.1.29



Use: The stated colour shall be used to fill completely that part of the Background Colour plane visible within the Content30
Area.  If this attribute is not defined, then it is up to the decoder to choose the background colour.31



BOTTOMMARGIN attribute32



Function: This attribute specifies the bottom margin for the entire body of the page in pixels and overrides the default33
margin. When set to 0, the bottom margin is the bottom edge of the window the content is displayed in.34
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Format: BOTTOMMARGIN = unsigned_integer1



LEFTMARGIN attribute2



Function: This attribute specifies the left margin for the page in pixels, overriding the default margin. When set to 0, the left3
margin is the left edge of the window the content is displayed in.4



Format: LEFTMARGIN = unsigned_integer5



LINK attribute6



Function: Defines the foreground colour for a hypertext link that has not been visited and is not activated.7



Format: LINK = colour   The format of colour is defined in section 22.2.5.1.8



Use: If this attribute is not defined, then it is up to the decoder to choose the colour.9



RIGHTMARGIN attribute10



Function: This attribute specifies the right margin for the page in pixels, overriding the default margin. When set to 0, the11
right margin is the right edge of the window the content is displayed in.12



Format: RIGHTMARGIN = unsigned_integer13



TEXT attribute14



Function: Defines the default foreground colour for the text of the document.15



Format: TEXT = colour   The format of colour is defined in section 22.2.5.1.16



Use: If this attribute is not defined, then it is up to the decoder to choose the colour.17



TOPMARGIN attribute18



Function: This attribute specifies the top margin for the page in pixels, overriding the default margin. When set to 0, the top19
margin is the top edge of the window the content is displayed in.20



Format: TOPMARGIN = unsigned_integer21



TRANSPARENCY attribute22



Function: Defines the opacity of the background colour to underlying video.23



Format: TRANSPARENCY = unsigned_integer24



Use: If this attribute is not defined, then total opacity is assumed.25



VLINK attribute26



Function: Defines the preferred foreground colour for a hypertext link that has been visited.27



Format: VLINK = colour   The format of colour is defined in section 22.2.5.1.28



Use: In case this attribute is not defined, it is up to the decoder to choose the colour.  To increase manufacturers control over29
look-and-feel, this value is only a recommendation.30
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22.3.5 <!--  --> Comment tag1



Function: Allows editorial comments to be embedded within an HTML file.2



Format: <!-- {comment text} -->3



Attributes: None4



Use: The use of this tag is optional. It can be used anywhere within a file apart from the first line if a <!DOCTYPE> tag is5
included. All text within comment tags shall be ignored by decoders designed to this specification to ensure future backwards6
compatibility.7
Comments may not be nested.8



22.4 Header section tags9



Only the tags defined in this section should be used between <HEAD> and </HEAD> tags. In the absence of a <HEAD> tag,10
the first occurrence of one of these elements shall signify the start of the header section.11



22.4.1 <LINK> link structure tag12



Function: Identifies the relationship of the current document to other documents.13



Format: <LINK  {attribute_1} {attribute_2} … >14



Attributes: REL, HREF, REV, TITLE15



Use: This tag may only be used within the header section. There can be multiple instances. A decoder may choose to ignore16
this tag.17



Example: <LINK  REL = NEXT  HREF = page_2.htm> ,  implying file page_2.htm is the next in the sequence.18



HREF attribute19



Function: Defines the address of the linked resource.20



Formats: HREF = TeleWeb URL, see Section 21.221
HREF = Teletext page URL, see Section 21.322
HREF = nexTView URL, see Section 21.423



REL attribute24



Function: Defines the relationship of the linked resource to the current document. Relationship can be any string.25



Formats: REL = relationship26



Examples for relationship: NEXT, PARENT, PREVIOUS, SAME, TOP, CONTENTS, INDEX, GLOSSARY,27
COPYRIGHT, HELP, SEARCH, ...28



REV attribute29



Function: Defines a reverse relationship. A link from document A to document B with REV = relationship expresses the30
same relationship as a link from B to A with REL = relationship. Relationship can be any string.31



Formats: REV = relationship32



Examples for relationship: NEXT, PARENT, PREVIOUS, SAME, TOP, CONTENTS, INDEX, GLOSSARY,33
COPYRIGHT, HELP, SEARCH, ...34



35
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1



TITLE attribute2



Function: Provides an advisory title for the linked resource.3



Formats:  TITLE = text_string4



The TITLE attribute may be ignored by a decoder.5



22.4.2 <TITLE> title tag6



Function: Encloses the title of the document.7



Format: <TITLE> title text </TITLE>8



Attributes: None9



Use: The inclusion of this tag is required. No particular response is expected of a decoder if it is present. It shall occur no10
more than once in a file. The content of the TITLE element is PCDATA. This means that no further markup is allowed.11
However, character entities (= named characters) are supported. If a decoder chooses to present the title, it shall be displayed12
outside of the Content Area.13



22.4.3 <BASE> tag14



Function: Defines a base URL for resolving relative URLs.  When present it shall appear before any HEAD section.15
The Start tag is required and the End tag is forbidden.16



Format: <BASE HREF = url >17



Attributes: Mandatory HREF element18



Use: The inclusion of this tag is optional. It provides the base URL for dereferencing relative URLs.19



HREF attribute20



Function: Defines the address of the base.21



Formats: HREF = url, see section 21.22



22.5 Paragraph formatting23



22.5.1 <P> paragraph tag24



Function: The enclosed text is classified as a paragraph. Extra space is inserted at the end and at the start of a paragraph (see25
Section 23).26



Format: <P {attribute} > .... </P> (The end tag is optional.)27



Attribute: ALIGN28



ALIGN attribute29



Function: Defines the horizontal alignment of the paragraph relative to the current margins of the document. Alignment is30
only valid within the paragraph in which it has been defined.31
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Format: ALIGN = position1



position: LEFT : The paragraph shall be rendered flush left;2
RIGHT : The paragraph shall be rendered flush right;3
JUSTIFY : The paragraph shall be rendered flush left and flush right by adjusting the width of the white space4



between the words;5
CENTER : The paragraph shall be centred.6



Use: In the absence of an ALIGN attribute, the default alignment is LEFT.7



22.5.2 <BR> line break tag8



Function: Forces a line break. The CLEAR attribute allows text to be positioned relative to images.9



Format: <BR {attribute}>10



Attribute: CLEAR11



Use: The text immediately after the tag shall start on the following line. Existing alignment conditions are preserved. In the12
absence of a CLEAR attribute, CLEAR = NONE shall be assumed.13



CLEAR attribute14



Function: Defines how the text should be positioned relative to images.15



Format: CLEAR = position16



position: LEFT : Clears text that flows around left-aligned images to the next full left margin17
RIGHT : Clears text that flows around right-aligned images to the next full right margin18
ALL : Clears text until it can reach both full margins19
NONE : Introduces a "carriage return" and nothing more20



21



22.5.3 <Hn> Heading tags, <H1> through <H6>22



Function: These tags implement six levels of document headings; <H1> is the most prominent one, and <H6> is the least23
prominent.24



Format: <Hn {attribute} > ... </Hn>  where n is an integer in the range 1 to 6 inclusive. The </Hn> closing tag is mandatory.25



Attributes: ALIGN26



Use:  In the absence of the ALIGN attribute, the text shall be positioned LEFT. This can be overridden by an enclosed27
<DIV> or <CENTER> tag. Nesting of heading tags is not permitted.28



ALIGN attribute29



Function: Defines the horizontal alignment of the enclosed text relative to the current margins. Alignment is only valid for30
the heading in which it has been defined.31



Format: ALIGN = position32



position: LEFT : The heading shall be rendered flush left;33
RIGHT : The heading shall be rendered flush right;34
CENTER : The heading shall be centred.35
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JUSTIFY : The heading shall be rendered flush left and flush right by adjusting the width of the white space1
between the words;2



3



22.5.4 <DIV> division tag4



Function: Allows a document to be structured as a hierarchy of divisions.5



Format: <DIV {attribute_1}> .... </DIV>6



Attributes: ALIGN7



ALIGN attribute8



Function: Defines the horizontal alignment of the enclosed text relative to the current margins. Alignment is only valid for9
the division in which it has been defined.10



Format: ALIGN = position11



position: LEFT : The heading shall be rendered flush left;12
RIGHT : The heading shall be rendered flush right;13
CENTER : The heading shall be centred.14
JUSTIFY : The division shall be rendered flush left and flush right by adjusting the width of the white space15



between the words;16



22.5.5 <CENTER> centre text tag17



Function: The enclosed text is displayed centred. (Equivalent to the <DIV ALIGN = CENTER> tag.)18



Format: <CENTER> .... </CENTER>19



Attributes: None20



Use: The enclosed text is positioned centred relative to the current left and right margins.21



22.5.6 <ADDRESS> address tag22



Function: The enclosed text is (usually) a name, address and other contact information.23



Format: <ADDRESS> ... </ADDRESS>24



Attributes: None25



Use: The enclosed text shall be treated as a paragraph.26



22.5.7 <BLOCKQUOTE> Quoted passage tag27



Function: The enclosed text is (usually) a quoted passage. It is presented as a paragraph, indented from both margins, and28
aligned flush left with a ragged right margin.29



Format: <BLOCKQUOTE> .... </BLOCKQUOTE>30



Attributes: None31



Use: The enclosed text shall be treated as a paragraph.32
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22.5.8 <HR> horizontal rule tag1



Function: Inserts a horizontal rule (line).2



Format: <HR {attribute_1} {attribute_2} ... >3



Attributes: ALIGN, COLOR, NOSHADE, SIZE, WIDTH4



ALIGN attribute5



Function: Defines the horizontal alignment of the enclosed rule relative to the current margins. Alignment is only valid for6
the <HR> tag in which it has been defined.7



Format: ALIGN = position8



position: LEFT : The rule shall be rendered flush left;9
RIGHT : The rule shall be rendered flush right;10
CENTER : The rule shall be centred.11



COLOR attribute12



Function: Defines the foreground colour of the enclosed rule.13



Format: COLOR = colour14



Colour: The format of colour is defined in section 22.2.5.1.15



NOSHADE attribute16



Function: Forces the rule to be displayed as a solid bar, without shading.17



Format: NOSHADE18



SIZE attribute19



Function: Defines the thickness (height) of the rule in pixels.20



Format: SIZE = unsigned_integer21



WIDTH attribute22



Function: Defines the length of the rule, either as a number of pixels or as a percentage of the width between the current23
margins.24



Formats: WIDTH = unsigned_integer : number of pixels25
WIDTH = unsigned_integer% : percentage of the width of the Content Area26



Use: The default length is the width between the current left and right margins.27



22.5.9 <PRE> preformatted text tag28



Function: Renders the enclosed text in a monospaced font and preserves layout defined by whitespace and line break29
characters.30



Format: <PRE> ... </PRE>31



Attribute: none32
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Use: The end tag is mandatory. Any "auto word wrap" function should be disabled. A horizontal tab character (0x09) should1
be interpreted as the smallest non-zero number of spaces that will move the insert position along the line to the next column2
position that is a multiple of eight.3



22.6 Character formatting4



22.6.1 <FONT> font tag5



Function: Defines the size and/or foreground colour of the enclosed text.6



Format: <FONT {attribute_1} {attribute_2}> ... </FONT>7



Attributes: COLOR, SIZE8



Note:  For robustness, it is desirable that decoders treat FONT as a block level element (see the DTD).  Doing so will reflect9
common usage and allow font changes to be applied to a document globally.10



COLOR attribute11



Function: Defines the foreground colour of the enclosed text.12



Format: COLOR = colour13



colour: The format of colour is defined in section 22.2.5.1.14



SIZE attribute15



Function: Sets the size of the enclosed text, either absolutely or relative to the size of the base font.16



Formats: SIZE = unsigned_integer : Absolute font size. Valid range is 1 to 7, where 1 is the smallest size;17
SIZE = signed_integer : A font size relative to the base font. The resulting size will be limited by the18
range of 1 to 7.19



20
Examples: To select font size 4: <FONT SIZE = 4>21



To select a font two sizes smaller than the base font: <FONT SIZE = "-2">22



22.6.2 <BIG> increment font size tag23



Function: The enclosed text is to be displayed one size bigger than the current font.24



Format: <BIG> .... </BIG>25



Attributes: None26



Use: The font size is increased by one from that in effect at the position the <BIG> tag is encountered. If the current font size27
is already the maximum available then there shall be no change of size. Following the </BIG> tag the font size reverts to the28
previous value.29



22.6.3 <SMALL> decrement font size tag30



Function: The enclosed text is to be displayed one size smaller than the current font.31



Format: <SMALL> .... </SMALL>32



Attributes: None33
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Use: The font size is decreased by one from that in effect at the position the <SMALL> tag is encountered. If the current font1
size is already the minimum available then there shall be no change of size. Following the </SMALL> tag the font size reverts2
to the previous value.3



22.6.4 <SUB> subscript tag4



Function: The enclosed text is to be displayed as subscript text.5



Format: <SUB> .... </SUB>6



Use: The font size of the subscript text shall be one size smaller than the current font, if possible. The text shall be positioned7
below the normal character baseline. Following the </SUB> tag the font size reverts to the original value. Nested <SUB> and8
<SUP> elements should be avoided.9



22.6.5 <SUP> superscript tag10



Function: The enclosed text is to be displayed as superscript text.11



Format: <SUP> .... </SUP>12



Use: The font size of the subscript text shall be one sizes smaller than the current font, if possible. The text shall be13
positioned above the normal character baseline. Following the </SUP> tag the font size reverts to the original value. Nested14
<SUP> and <SUB> elements should be avoided.15



22.6.6 <BLINK> flashing text tag16



Function: This tag defines flashing text.17



Format: <BLINK> .... </BLINK>18



Use: Only one phase of flashing text is supported. In the on state, the text shall be displayed in the current foreground colour.19
In the off state, the colour of the foreground text shall be forced to be transparent so that the underlying background plane is20
made visible. The on-off mark-space ratio is at the discretion of the decoder manufacturer. The total area of flashing text in21
one page may be restricted by a code of practice.22



22.6.7 <STRIKE> strike through tag23



Function: The enclosed text is to be displayed as if struck out, e.g. strike out.24



Format: <STRIKE> .... </STRIKE>25



22.6.8 <U> underline tag26



Function: The enclosed text is to be displayed underlined, e.g. underline.  The underline shall be in the same colour as the27
text, and all characters, including whitespace, shall be underlined.28



Format: <U> .... </U>29



22.6.9 <B> bold tag  30



Function: The enclosed text is to be displayed in bold face. See Section 23.31



Format: <B> .... </B>32
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22.6.10 <STRONG> strong tag1



Function:  The enclosed text is to be displayed with strong emphasis. See Section 23.2



Format: <STRONG> .... </STRONG>3



22.6.11 <I> italics tag4



Function: The enclosed text is to be displayed in italics. See Section 23.5



Format: <I> .... </I>6



22.6.12 <CITE> citation tag7



Function: The enclosed text is to be displayed as is appropriate for a citation. See Section 23.8



Format: <CITE> .... </CITE>9



22.6.13 <DFN> definition tag10



Function: The enclosed text is to be displayed as is appropriate for a definition. See Section 23.11



Format: <DFN> .... </DFN>12



22.6.14 <EM> emphasis tag13



Function: The enclosed text is to be displayed with emphasis. See Section 23.14



Format: <EM> .... </EM>15



22.6.15 <TT> Teletype, or monospaced, font tag16



Function: The enclosed text is to be displayed in a fixed-width font. See Section 23.17



Format: <TT> .... </TT>18



22.6.16 <CODE> program code tag19



Function: The enclosed text is to be displayed as is appropriate for a sample of computer programme code. See Section 23.20



Format: <CODE> .... </CODE>21



22.6.17 <KBD> keyboard input tag22



Function: The enclosed text is to be displayed as is appropriate for a sample of keyboard input. See Section 23.23



Format: <KBD> .... </KBD>24



22.6.18 <SAMP> sample tag25



Function: The enclosed text is to be displayed as is appropriate for a sample of computer output. See Section 23.26
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Format: <SAMP> .... </SAMP>1



22.6.19 <VAR> variable tag2



Function: The enclosed text is to be displayed as is appropriate for a variable. See Section 23.3



Format: <VAR> .... </VAR>4



22.6.20 <BASEFONT> tag5



Function: Used to set the base font size and colour.6



Format: <BASEFONT>7



Attributes: COLOR, SIZE8



Use: There is no end tag. The base font size is determined by the SIZE attribute. It applies to normal and preformatted text9
but not to headings, except where these are modified using the FONT element with a relative font size.10



COLOR attribute11



Function: This attribute sets the text colour.12



Format: COLOR = colour The format of colour is defined in section 6.2.5.1.13



SIZE attribute14



Function: This attribute specifies the font size as either a numeric or relative value. Numeric values range from 1 to 7 with 115
being the smallest and 3 the default.16



Formats: SIZE = unsigned_integer: Absolute font size. Valid range is 1 to 7, where 1 is the smallest size;17
SIZE = signed_integer: A font size relative to the current base font. The resulting size will be18



limited by the range of 1 to 7.19



22.7 Hypertext links20



See also the <LINK> tag, section 22.4.1.21



22.7.1 <A> anchor tag22



Function: Defines hypertext links to text or image files. The link can be external or internal to the document. Also used to23
define named locations within documents for use as targets for hypertext links.24



Format: <A {attribute_1} {attribute_2} .. > {text} </A>25



Attributes:  HREF, NAME, REL, ACCESSKEY, TITLE, REV, ID26



Use: Anchor tags cannot be nested. The foreground colour used to display the text enclosed by the tag is defined by the27
ALINK, LINK and VLINK attributes of a <BODY> tag, depending on whether the link has been selected, not visited, or28
visited respectively. In the absence of an appropriate attribute in the <BODY> tag, the decoder manufacturer can decide the29
appearance of the link information but the use of the default style presented in annex E is encouraged.30



Examples: <A  HREF = page_2.htm > Page 2 </A> The text Page 2 is a hyperlink to the file page_2.htm.31
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<A  NAME = "Section 3"> Section 3 </A> The text Section 3 is a defined location (anchor) within the1
document and can be referenced by both internal and external2
hyperlinks.3



HREF attribute4



Function: Defines the address of the link.5



Formats: HREF = url, see section 21.6



Use: When the hyperlink is selected, the anchor position is made visible within the Content Area.7



NAME attribute8



Function: Defines a unique name for an anchor.9



Formats: NAME = text_string10



Use: When a link is selected whose URL defines a fragment the anchor of the referenced file with a matching name attribute11
shall be visible. If the specified anchor also defines an HREF attribute the anchor shall be selected by the browser after the12
page is displayed. This feature enables full control over the link that should be selected first when coming from another page.13



REL attribute14



Function: Defines the relationship of an anchor or hyperlink to the current or target document.  See Section 22.4.1.15



Formats: REL = link type16



Use:  No usage behaviour is currently specified.17



ACCESSKEY attribute18



Function: Allows a link to be mapped to a particular button (or equivalent) on the user's control device.19



Format: ACCESSKEY = R Link is mapped to the Red key20
ACCESSKEY = G Link is mapped to the Green key21
ACCESSKEY = Y Link is mapped to the Yellow key22
ACCESSKEY = B Link is mapped to the Blue key23
ACCESSKEY = 0..9 Link is mapped to a numeric key (0 - 9)24



Use:  Specifies the hot-key that when pressed has the effect of selecting the containing anchor tag and following its hypertext25
link.26



TITLE attribute27



Function:  Provides an advisory title for the linked resource.28



Format: TITLE= text_string29



Use:  Can be used to supply descriptive text for the function of the anchor. This value may be ignored.30



REV attribute31



Function:  Specifies an inverted REL link relationship.  See REL.32



Format:REV = link type33
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ID attribute1



Function:  Specifies a unique identifier for the anchor, similar to the NAME attribute.2



Format:  ID = name3



Use:  Used to specify cursor positioning information.  The default value of the ID attribute is the value of the NAME4
attribute.5



22.7.2 <MAP> map tag6



Function: Provides a mechanism for client-side image maps.7



Format: <MAP  NAME = text_string > .... </MAP>8



Attribute: NAME9



Use: The inclusion of a NAME attribute is mandatory. The enclosed elements must include at least one <AREA> tag. The10
map should be in the same document as the image tag which references it.11



NAME attribute12



Function: Defines the name of the client-side image.13



Format: NAME = text_string14



Use: The name maps to a USEMAP attribute in an <IMG> tag. A text_string is used to reference a location, it is case15
insensitive in this context.16



22.7.3 <AREA> area tag17



Function: Specifies a hot spot within an image and binds it to a URL.  The End tag is forbidden.18



Format: <AREA {attribute_1} {attribute_2} ... >19



Attribute: ALT, SHAPE, COORDS, NOHREF, HREF, ACCESSKEY, ID20



Use: The NOHREF attribute takes precedence over the HREF attribute. RECT is the default SHAPE value.  If the COORDS21
value is missing, incomplete or invalid, then the AREA element is ignored.22



ALT attribute23



Function: Defines alternative text for the image map.24



Format: ALT = text_string25



Use: Can be displayed within the user interface area of the screen when the cursor is over the hotspot. The alt text may also26
be displayed when the image is not available.27



SHAPE attribute28



Function: Used in conjunction with the COORDS attribute to define a hotspot region on the image.29



Format: SHAPE = DEFAULT | RECT | CIRCLE | POLY30
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Use: In Profile 1 decoders, only rectangular shapes must be supported. Decoders may convert other shapes to the smallest1
enclosing rectangle ("bounding box"). For robustness the values RECTANGLE (for RECT) CIRC (for CIRCLE) and2
POLYGON (for POLY) should also be supported.3



COORDS attribute4



Function: This attribute contains a set of values specifying the co-ordinates of the hot-spot region. The number and meaning5
of the values depend upon the value specified for the SHAPE attribute.6



Format: COORDS = "left, top, right, bottom" Used when SHAPE = RECT7



left: horizontal measurement from the top left corner of the image to the top left corner of the hotspot:8
unsigned_integer : measurement in pixels;9
unsigned_integer% : measurement as a percentage of the width of the image.10



top: vertical measurement from the top left corner of the image to the top left corner of the hotspot:11
unsigned_integer : measurement in pixels;12
unsigned_integer% : measurement as a percentage of the height of the image.13



right: horizontal measurement from the top left corner of the image to the top right corner of the hotspot:14
unsigned_integer : measurement in pixels;15
unsigned_integer% : measurement as a percentage of the width of the image.16



bottom: vertical measurement from the top left corner of the image to the bottom right corner of the hotspot:17
unsigned_integer : measurement in pixels;18
unsigned_integer% : measurement as a percentage of the height of the image.19



IMAGE



HOTSPOT



top



left



right



bottom



20



Figure 8: COORDS attribute (SHAPE=RECT)21



Format: COORDS = "centre-x, centre-y, radius". Used when SHAPE = CIRCLE22



centre-x: horizontal measurement from the top left corner of the image to the horizontal centre co-ordinate of the23
circle-hotspot:24
unsigned_integer : measurement in pixels;25
unsigned_integer% : measurement as a percentage of the width of the image.26



centre-y: vertical measurement from the top left corner of the image to the vertical centre co-ordinate of the27
circle-hotspot:28
unsigned_integer : measurement in pixels;29
unsigned_integer% : measurement as a percentage of the height of the image.30



radius: radius of the circle-hotspot. Note. When the radius value is a percentage value, browsers should31
calculate the final radius value based on the associated object's width and height. The radius should be the32
smaller value of the two.33
unsigned_integer : measurement in pixels;34
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unsigned_integer% : measurement as a percentage of the width or height of the image.1
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Figure 9: COORDS attribute (SHAPE=CIRCLE)3



Format: COORDS = "x1, y1, x2, y2, ..., xn, yn"4



Used when SHAPE = POLY. The co-ordinate pairs specify the vertices of the polygon.5



xi: horizontal measurement from the top left corner of the image to the vertex i of the polygon:6



unsigned_integer : measurement in pixels;7



unsigned_integer% : measurement as a percentage of the width of the image.8



yi: vertical measurement from the top left corner of the image to the vertex i of the polygon:9



unsigned_integer : measurement in pixels;10



unsigned_integer% : measurement as a percentage of the height of the image.11



IMAGEy1



x1



(x2,y2)



(x3,y3)
(x4,y4)



(x5,y5) HOTSPOT



12



Figure 10: COORDS attribute (SHAPE=POLY)13



HREF attribute14



Function: Defines the destination URL for the hotspot.15



Formats: See section 21.16



NOHREF attribute17



Function: Allows a region to be defined within the image but without a URL so that it does not act as a hotspot.18
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Format: NOHREF1



ACCESSKEY attribute2



Function: Allows a link to be mapped to a particular button (or equivalent) on the user's control device.3



Format: ACCESSKEY = R Link is mapped to the Red key4
ACCESSKEY = G Link is mapped to the Green key5
ACCESSKEY = Y Link is mapped to the Yellow key6
ACCESSKEY = B Link is mapped to the Blue key7
ACCESSKEY = 0..9 Link is mapped to a numeric key (0 - 9)8



ID attribute9



Function:  Specifies a unique identifier for the AREA element.10



Format:  ID = text_string11



Use:  Used to specify cursor positioning information.12



22.8 Lists13



Three kinds of lists are supported: ordered, unordered and definition. The nesting of lists is permitted.  Nested lists may be of14
the same type or of a mix of types.15



22.8.1 <UL> unordered list tag16



Function: Displays text as a bulleted list. Each list item is preceded by a bullet. The bullets are either discs, squares or circles17
depending on the level. See section 23.18



Format: <UL {attribute} > {list elements} </UL>19



Attributes: TYPE20



Use: Items to appear in the list are preceded by <LI> tags, see section 22.8.5. All list items shall be indented relative to the21
current left margin. A bullet shall be displayed within the indent region before each list item. In the absence of a TYPE22
attribute, the bullet style depends on the nesting level of this unordered list. See Section 23.  A </UL> tag closes an open23
<LI> tag.24



Example: HTML DISPLAY25
<UL>26



<LI> Item 1   Item 127
<LI> Item 2   Item 228
<LI> Item 3   Item 329



</UL>30



TYPE attribute31



Function: Defines the type of bullet to be used in an unordered list.32



Formats: TYPE = style_information33



style_information: DISC Example: 34
SQUARE Example: 35
CIRCLE Example: 36
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Use: The actual appearance of a bullet is not defined by this specification, but the bullet shall fit within the space occupied by1
a capital 'V' in the current font, style and size.2



22.8.2 <DIR> directory list tag3



To be interpreted in the same way as the unordered list tag <UL>, section 22.8.1.4



22.8.3 <MENU> menu list tag5



To be interpreted in the same way as the unordered list tag <UL>, section 22.8.1.6



22.8.4 <OL> ordered list tag7



Function: Displays text as an ordered list. Each list item is preceded by a sequence number or character. A variety of8
sequencing styles are possible. See section 23.9



Format: <OL {attribute_1} {attribute_2} ... > {list elements} </OL>10



Attributes: START, TYPE11



Use:  Items to appear in the list are preceded by <LI> tags. All list items shall be indented relative to the current left margin.12
The sequence symbol shall be displayed right aligned just in front of the list item. In the absence of a TYPE attribute,13
TYPE = 1 shall be assumed (i.e. Arabic numbering). In the absence of a START attribute, START = 1 shall be assumed. The14
sequence symbol is increased by one for successive list items unless an <LI> tag contains a VALUE attribute. See Section 23.15
A </OL> tag closes an open <LI> tag.16



Example: HTML DISPLAY17
<OL TYPE = A>18



<LI> Item 1 A.  Item 119
<LI> Item 2 B.  Item 220
<LI> Item 3 C.  Item 321



</OL>22



TYPE attribute23



Function: Defines the sequencing scheme.24



Formats: TYPE = style_information25



style_information: 1 : Arabic numbers 1, 2 ,3, ...26
a : Lower alpha a, b, c, ...27
A : Upper alpha A, B, C, ...28
i : Lower roman i, ii, iii, ...29
I : Upper roman I, II, III, ...30



Use: The initial value is specified by a START attribute. If absent, the first value shown above should be used as a default.31



START attribute32



Function: Defines the initial value for the sequencing scheme.33



Formats: START = unsigned_integer34



Use: The integer value defines a positive offset from the start of the sequence, where START = 1 implies the first symbol in35
the sequence.36
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Example: <OL  TYPE = A  START = 3> indicates the first symbol in the list shall be preceded with the symbol C.1



22.8.5 <LI> list item tag2



Function: Used to indicate individual items or entries within a list.3



Format: <LI {attribute} > {text} </LI>   (The closing tag is optional.)4



Attribute: VALUE, TYPE5



Use: A bullet point or sequence symbol (depending on the type of list) shall be inserted before the text. The text is indented.6
See Section 23. An open tag is closed by another <LI> tag or a closing tag of the current list type (</OL>, </UL>, etc.).7



VALUE attribute8



Function: Overrides the automatic sequencing of an ordered list.9



Formats: VALUE = unsigned_integer10



Use: Only valid when the <LI> tag is used within an ordered list. The current list item adopts the new value and subsequent11
items are preceded with a symbol incremented from this value.12



TYPE attribute13



Function: Defines the sequencing scheme.  See Section 22.8.414



Formats: TYPE = style_information15



style_information: 1 Arabic numbers 1, 2 ,3, ...16
a Lower alpha a, b, c, ...17
A Upper alpha A, B, C, ...18
i Lower roman i, ii, iii, ...19
I Upper roman I, II, III, ...20
DISC Example: 21
SQUARE Example: 22
CIRCLE Example: 23



24



22.8.6 <DL> definition list tag25



Function: Defines a definition or glossary list in which the description terms (DTs) are displayed beginning in the first26
column and the description definitions (DDs) are displayed in a second column farther to the right.27



Format: <DL> .... </DL>28



Attribute: none29



Use: Used in conjunction with the <DT> and <DD> tags.  Formatting indicates the two roles. See Section 23.30



Example: HTML DISPLAY31
<DL>32



<DT>Point 1<DD>Approve agenda Point 133
<DT>Point 2<DD>Previous minutes Approve agenda34
   : Point 235



</DL> Previous minutes36
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22.8.7 <DT> term name tag1



Function: This tag denotes the term portion of an item within a definition list (<DL>).2



Format: <DT> .... </DT> (The end tag is optional.)3



Attributes: None4



Use: The text is not displayed indented. It is displayed on a separate line from any following <DD> tags. See Section 23.5
This tag shall only be used within a definition list. An open <DT> tag is also closed by another <DT>, <DD> tag or a </DL>6
tag. The closing </DT> tag is optional.7



22.8.8 <DD> term definition tag8



Function: This tag denotes the definition portion of an item within a definition list (<DL>).9



Format: <DD> .... </DD> (The end tag is optional.)10



Attributes: None11



Use: The text is displayed indented and on a separate line from the text of the <DT> element. See Section 23.  This tag shall12
only be used within a definition list. An open <DD> tag is also closed by another <DD> tag, a <DT> or </DT> tag, or a13
</DL> tag. The closing </DD> tag is optional.14



22.9 Tables 15



The display parameters of a table, e.g. width, cell spacing, etc., are specified by the <TABLE> tag. The <CAPTION> tag16
defines text to appear above or below the actual table. Each table row is contained within a <TR> tag. Normal table cells are17
defined within <TD> tags, and header cells within <TH>tags. Functionally, the <TD> and <TH> tags are similar, but not18
identical. They allow the two types of cell to be rendered in different styles.19



Example HTML code for a table:20



<TABLE>21
<CAPTION> Caption Text</CAPTION>22
<TR><TH> Heading for column 1<TH> Heading for column 223
<TR><TD> Cell 1, column 1<TD> Cell 1, column 224



:25
:26



</TABLE>27



22.9.1 <TABLE> table tag28



Function: Defines a table.29



Format: <TABLE> {attribute_1} {attribute_2} ... > .... </TABLE>30



Attributes: ALIGN, BACKGROUND, BGCOLOR, BORDER, CELLPADDING, CELLSPACING, HEIGHT,31
TRANSPARENCY, WIDTH32



Use: The following defaults shall be applied in the absence of the attribute:33



ALIGN = LEFT34
BORDER = 035
CELLPADDING = 136
CELLSPACING = 237
BGCOLOR = WHITE38
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TRANSPARENCY = 100 if no BGCOLOR defined, otherwise 01



In the absence of a WIDTH attribute, the width of the table shall be determined by the contents of the table. The </TABLE>2
tag closes open <CAPTION>, <TD>, <TH> and <TR> tags.3



ALIGN attribute4



Function: Defines the horizontal alignment of the enclosed table relative to the left and right boundaries of the Content Area.5
Alignment is only valid for the table in which it has been defined.6



Format: ALIGN = position7



position: LEFT : The table shall be positioned flush left, and text flows to the right around the table;8
RIGHT : The table shall be positioned flush right, and text flows to the left around the table;9



10



CENTER : The table shall be centred.11



BACKGROUND attribute12



Function: This attribute specifies the URL of a background image for the table. This image is tiled if it is smaller than the13
table dimensions and clipped on the right and bottom side if it is larger than the table.14



Format: BACKGROUND = TeleWeb URL (see section 5.2).15



 BORDER attribute16



Function: Defines the width (in pixels) of an outer border to be drawn around the table.17



Format: BORDER = unsigned_integer18
BORDER19



Use: If BORDER appears alone (without a value or equals sign), then BORDER = 1 shall be assumed.  A value of 0 shall20
indicate that the border is to be suppressed.21



CELLPADDING attribute22



Function: Defines the padding (in pixels) between the border around each cell and the contents of the cell.23



Format: CELLPADDING = unsigned_integer24



CELLSPACING attribute25



Function: Defines the spacing (in pixels) between adjacent cells, and between the outer cells and the boundary of the table.26



Format: CELLSPACING = unsigned_integer27



WIDTH attribute28



Function: Defines the width of the table, either as a number of pixels or as a percentage of the width between the current29
margins.30



Formats: WIDTH = unsigned_integer : number of pixels31
WIDTH = unsigned_integer% : percentage of the width of the Content Area32



HEIGHT attribute33



Function: Defines the height of the table as a number of pixels.34
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Formats: HEIGHT = unsigned_integer : number of pixels1



TRANSPARENCY attribute2



Function: Defines the transparency level of the table's background colour.3



Format: TRANSPARENCY = unsigned_integer : Valid range = 0 (fully opaque) to 100 (fully4
transparent)5



Use: Depending on the transparency level, the defined background colour of the table is alpha-blended with an underlying6
video.7



BGCOLOR attribute8



Function: Defines the background colour of the table.9



Format: BGCOLOR = colour   The format of colour is defined in section 22.2.5.1.10



Use: The stated colour shall be used to fill completely that part of the Text/Graphics plane within the current table for which11
no overriding colour is specified. The background colour is not used for the caption.12



22.9.2 <CAPTION> table caption tag13



Function: The enclosed text is a caption for the current table.14



Format: <CAPTION {attribute} > .... </CAPTION>15



Attribute: ALIGN, VALIGN16



Use: This tag shall only be used within a table definition. In the absence of an ALIGN attribute, ALIGN = TOP shall be17
assumed. Only text level elements shall be used within the caption. Block level elements are not permitted.18



ALIGN attribute19



Function: Defines the position of the caption within the current table. Alignment is only valid for the caption in which it has20
been defined.21



Format: ALIGN = position22



position: TOP : The caption shall be positioned above the top of the table;23
BOTTOM : The caption shall be positioned below the bottom of the table.24
LEFT : The caption shall be positioned on the left side of the table.25
RIGHT : The caption shall be positioned on the right side of the table.26
CENTER : The caption shall be positioned centred above the top of the table.27



28



VALIGN attribute29



Function:  This attribute specifies whether the table caption appears at the top or bottom. This attribute takes priority if the30
ALIGN attribute also specifies TOP or BOTTOM alignment for the caption.31



Format: ALIGN = position32



position: TOP : The caption shall be positioned centred above the top of the table;33
BOTTOM : The caption shall be positioned below the bottom of the table.34
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22.9.3 <TR> table row tag1



Function: Encloses the elements of one row of a table.2



Format: <TR {attribute_1} {attribute_2}> .... </TR>   (The end tag is optional)3



Attributes: ALIGN, VALIGN, TRANSPARENCY, BGCOLOR4



Use: This tag shall only be used within a table definition. An open <TR> tag is closed by another <TR> tag, a </TABLE> tag5
or a </TR> tag. The following defaults shall be applied in the absence of an attribute:6



ALIGN = CENTER7
VALIGN = MIDDLE8
TRANSPARENCY = 100 if no BGCOLOR defined, otherwise 09
BGCOLOR inherited from enclosing TABLE10



ALIGN attribute11



Function: Defines the horizontal alignment of the contents of every cell within the enclosed row relative to the left and right12
boundaries of the cell. Alignment is only valid for the row in which it has been defined.13



Format: ALIGN = position14



position: LEFT : The content of all cells in the row shall be rendered flush left;15
RIGHT : The content of all cells in the row shall be rendered flush right;16
JUSTIFY : The content of all cells in the row shall be rendered flush left and flush right by adjusting the width of17



the white space between the words;18
CENTER : The content of all cells in the row shall be centred.19



VALIGN attribute20



Function: Defines the vertical alignment of the contents of every cell within the enclosed row relative to the top and bottom21
boundaries of the current row. Alignment is only valid for the row in which it has been defined.22



Format: VALIGN = v_position23



v_position: TOP : A cell's contents shall be positioned at the top of the cell;24
MIDDLE : A cell's contents shall be positioned in the middle of the cell;25
BOTTOM : A cell's contents shall be positioned at the bottom of the cell.26



Use: For robustness an attribute value of CENTER should be interpreted as MIDDLE.27



TRANSPARENCY attribute28



Function: Defines the transparency level for all table cells in the row unless overwritten by a TH or TD TRANSPARENCY29
attribute.30



Format: TRANSPARENCY = unsigned_integer : Valid range = 0 (fully opaque) to 100 (fully31
transparent)32



Use: Depending on the transparency level, the cells in the row are alpha blended with an underlying video.33



BGCOLOR attribute34



Function: Defines the background colour of all cells in the row, unless overridden by a TH or TD BGCOLOR attribute.35



Format: BGCOLOR = colour   The format of colour is defined in section 22.2.5.1.36
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Use: The stated colour shall be used to fill completely that part of cells within the current row for which no text or images are1
defined.2



22.9.4 <TD> table data tag3



Function: Encloses the content for one normal data cell within the current row of the current table.4



Format: <TD {attribute_1} {attribute_2} ... > .... </TD>   (The end tag is optional.)5



Attributes: ALIGN, BACKGROUND, BGCOLOR, COLSPAN, ROWSPAN, HEIGHT, NOWRAP, VALIGN, WIDTH,6
TRANSPARENCY7



Use: This tag shall only be used within a <TR> element. An open tag is also closed by another <TD> tag, a <TH>, <TR>,8
</TR>, <CAPTION> or </TABLE> tag. The following defaults shall be applied in the absence of the attribute:9



ALIGN = LEFT10
BGCOLOR inherited from enclosing TR11
COLSPAN = 112
ROWSPAN = 113
TRANSPARENCY defaults to 0 if a background colour is specified, and defaults to 100 otherwise.14
VALIGN = MIDDLE15



16



The ALIGN = LEFT default is overridden by an ALIGN attribute in the <TR> tag.17



ALIGN attribute18



Function: Defines the horizontal alignment of the contents of the cell within the boundaries of the cell.19



Format: ALIGN = h_position20



h_position: LEFT : The cell's contents shall be positioned flush left;21
RIGHT : The cell's contents shall be positioned flush right;22
JUSTIFY : The cell's contents shall be positioned flush left and flush right by adjusting the width of23



the       white space between the words;24
CENTER : The cell's contents shall be centred.25



26



Use: Overrides any ALIGN attribute within the current <TR> tag. Alignment is only valid for the cell in which it has been27
defined.28



BACKGROUND attribute29



Function: This attribute specifies the URL of a background image for the table cell. This image is tiled if it is smaller than30
the cell dimensions and clipped on the right and bottom side if it is larger than the cell.31



Formats: BACKGROUND = TeleWeb URL (see section 5.2).32



BGCOLOR attribute33



Function: Defines the background colour of the cell.34



Format: BGCOLOR = colour   The format of colour is defined in section 22.2.5.1.35



Use: The stated colour shall be used to fill completely that part of the Text/Graphics plane within the current cell for which36
no text or images are defined. The value of the TRANSPARENCY attribute shall determine the opacity of the background37
colour to the video signal. The effect is only valid for the cell in which it has been defined.38
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COLSPAN attribute1



Function: Defines the number of columns spanned by the cell.2



Format: COLSPAN = unsigned_integer3



Use: This attribute is only valid for the cell in which it has been defined.4



ROWSPAN attribute5



Function: Defines the number of rows spanned by the cell.6



Format: ROWSPAN = unsigned_integer7



Use: This attribute is only valid for the cell in which it has been defined.8



HEIGHT attribute9



Function: Defines the height of the table cell in pixels.10



Formats: HEIGHT = unsigned_integer : number of pixels11



NOWRAP attribute12



Function: No automatic line-breaks are inserted. Table cell is automatically extended to fit the text-content. If this attribute is13
present, the WIDTH attribute is disregarded if it is smaller than the content width.14



Format: NOWRAP15



VALIGN attribute16



Function: This attribute specifies the vertical position of data within a cell.17



Format: VALIGN = TOP | MIDDLE | BOTTOM18



TOP :  Cell data is flush with the top of the cell.19
MIDDLE : Cell data is centred vertically within the cell. This is the default value.20
BOTTOM : Cell data is flush with the bottom of the cell.21



22



Use: For robustness an attribute value of CENTER should be interpreted as MIDDLE.23



WIDTH attribute24



Function: Specifies the intended width of the table cell, either as an absolute number of pixels or as a percentage of the width25
of the Content Area.26



Formats: WIDTH = unsigned_integer : number of pixels.27
WIDTH = unsigned_integer% : percentage of the width of the current margins.28



TRANSPARENCY attribute29



Function: Defines the transparency level of the cell's background colour.30



Format: TRANSPARENCY = unsigned_integer : Valid range = 0 (fully opaque) to 100 (fully31
transparent)32
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Use: Depending on the transparency level, the data cell is alpha-blended with an underlying video. If there is no video1
available, this attribute has no effect.2



22.9.5 <TH> table heading tag3



Function: Enclosed the text for one header cell within the current row of the current table.4



Format: <TH {attribute_1} {attribute_2} ... > .... </TH>   (The end tag is optional.)5



Attributes: ALIGN, BACKGROUND, BGCOLOR, COLSPAN, ROWSPAN, HEIGHT, NOWRAP, VALIGN, WIDTH and6
TRANSPARENCY as defined in section 22.9.4.7



Use: This tag shall only be used within a <TR> tag. An open tag is also closed by another <TH> tag, a <TD>, <CAPTION>,8
<TR>, </TR> or </TABLE> tag. The following defaults shall be applied in the absence of the attribute:9



ALIGN = CENTER  but only if there is no ALIGN attribute specified in the <TR> tag10
BGCOLOR inherited from enclosing TR11
COLSPAN = 112
ROWSPAN = 113
TRANSPARENCY defaults to 0 if a background colour is specified, and defaults to 100 otherwise.14
VALIGN = MIDDLE15



16



22.10 Images17



22.10.1 <IMG> image tag18



Function: Used to insert a graphics file.19



Format: <IMG {attribute_1} {attribute_2} ... >20



Attributes: ALIGN, ALT, BORDER, HEIGHT, HSPACE, LOWSRC, SRC, USEMAP, VSPACE, WIDTH,21
TRANSPARENCY22



Use:  Together, the HEIGHT and WIDTH attributes allow an area of the Content Area to be reserved for the image if the23
image file is not immediately available. The following defaults shall be applied in the absence of the attribute:24



ALIGN = BOTTOM25
BORDER = 026
HEIGHT = height defined within the image file27
WIDTH = width defined within the image file28
HSPACE = 029
VSPACE = 030
TRANSPARENCY = 031



Note: A decoder is not required to scale an image to fit within the area defined by the HEIGHT and WIDTH attributes. If the32
HEIGHT and WIDTH attributes do not match the actual parameters carried within the file, a decoder shall reserve an33
area for the image of the size specified by the HEIGHT and WIDTH attributes. If the image size is not identical to the34
specified area, the behaviour is not specified.35



ALIGN attribute36



Function: Specifies how the image is positioned relative to the current text line.37



Format: ALIGN = position38
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position: ABSBOTTOM: Aligns the bottom of the image with the bottom of the current line.1
ABSMIDDLE: Aligns the middle of the image with the middle of the current line2
BASELINE: Aligns the bottom of the image with the baseline of the current line (same as BOTTOM).3
BOTTOM: Aligns the bottom of the image with the baseline.4
CENTER: Aligns the text baseline with the middle of the image (same as MIDDLE).5
LEFT: Floats the image to the current left margin, temporarily changing this margin so that subsequent6



text flows along the image's right-hand side.7
MIDDLE: Aligns the middle of the image with the baseline for the current text line.8
RIGHT: Floats the image to the current right margin, temporarily changing this margin, so that subsequent9



text flows along the image's left-hand side.10
TEXTTOP: Aligns the top of the image with the top of the text on that line.11
TOP: Aligns the top of the image with the top of the tallest object on that line.12



13
Note:  For ALIGN = LEFT (or ALIGN = RIGHT), the rendering will depend on whether there is any left (right)14
aligned text or images that appear earlier than the current image in the document. Such text, but not images,15
generally forces left (right) aligned images to wrap to a new line, with the subsequent text continuing on the former16
line.17



ALT attribute18



Function: Provides a text description of the image.19



Format: ALT = text_string20



Use: A decoder may choose to display this text while waiting for the image file to arrive.21



BORDER attribute22



Function: Defines the width (in pixels) of a border to be drawn around the image23



Format: BORDER = unsigned_integer24
BORDER25



Use: If BORDER appears alone (without a value or equals sign), then BORDER = 1 shall be assumed.  A value of 0 shall26
indicate that the border is to be suppressed.27



HEIGHT attribute28



Function: Specifies the intended height of the image in pixels.29



Formats: HEIGHT = unsigned_integer : number of pixels30



Use: When the actual image height is not equal to the HEIGHT attribute, decoder behaviour is unspecified.31



HSPACE attribute32



Function: Specifies the width (in pixels) of space to be inserted immediately to the left and to the right of the image.33



Format: HSPACE = unsigned_integer34



Use:  The background signal shall be visible in this space.35



LOWSRC attribute36



Function: Specifies an URL for a placeholder image.37
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Format: LOWSRC = url1



url: As defined in section 5.22



Use: Use this URL when the image defined by the SRC attribute is still not available. As soon as the image defined by the3
SRC attribute is available the image defined by this attribute should be replaced by the image defined by the SRC attribute.4
When the image defined by the SRC attribute is already available this attribute should be ignored.5



This attribute can be used to define a placeholder to be used until the image is available (received). This placeholder can be6
an image of lower resolution and therefore transmitted more often. The same placeholder can be used for different images7
(e.g. a news icon for all images used in news pages). The images defined by the LOWSRC attribute and the SRC attribute8
must have the same size.9



Decoder support for this attribute is optional.10



SRC attribute11



Function: Specifies the URL of the image.12



Format: SRC = url13



url: As defined in section 21.2.14



Use: The use of this attribute is mandatory.15



USEMAP attribute16



Function: Identifies a <MAP> tag that defines a number of hotspots within the image.17



Format: USEMAP = url18



url: As defined in section 21.2.  This url should only refer to a map defined in the same document.19



Example: <IMG  SRC = "navibar.gif"  USEMAP = "#map_1">20
21



<MAP  NAME = "map_1"> ...22



VSPACE attribute23



Function: Specifies the height (in pixels) of space to be inserted immediately above and below the image.24



Format: VSPACE = unsigned_integer25



Use:  The background signal shall be visible in this space.26



WIDTH attribute27



Function: Specifies the intended width of the image.28



Formats: WIDTH = unsigned_integer : number of pixels29



Use: When the actual image width is not equal to the WIDTH attribute, decoder behaviour is unspecified.30



TRANSPARENCY attribute31



Function: Defines the transparency level of the image.32
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Format: TRANSPARENCY = unsigned_integer : Valid range = 0 (fully opaque) to 100 (fully1
transparent)2



Use: Depending on the transparency level, the image is alpha-blended with an underlying video. If there is no video available,3
this attribute has no effect.4



22.11 Ticker Text5



Ticker text is supported by the MARQUEE tag.6



22.11.1 <MARQUEE> tag7



Function: This Element defines a scrolling, sliding or bouncing text marquee.8



Format: <MARQUEE {attribute_1} {attribute_2} ... > .... </MARQUEE>9



Attributes:  BEHAVIOR, BGCOLOR, DIRECTION, HEIGHT, HSPACE, LOOP, SCROLLAMOUNT, SCROLLDELAY,10
TRANSPARENCY, VSPACE, WIDTH11



Use: The following defaults shall be applied in the absence of the attribute:12



BEHAVIOR = SCROLL13
BGCOLOR = WHITE14
DIRECTION = LEFT15
HEIGHT = content height, if DIRECTION is LEFT or RIGHT, 200 if direction is UP or DOWN16
HSPACE = 017
LOOP = INFINITE if BEHAVIOR is SCROLL or ALTERNATE, 1 if BEHAVIOR = SLIDE18
SCROLLAMOUNT = 1019
SCROLLDELAY = 10020
TRANSPARENCY = 100 if no BGCOLOR specified, otherwise 021
VSPACE = 022
WIDTH = 100%23



A decoder is only required to scroll the text contained within the tag. Scrolling of images is at the discretion of the24
manufacturer.25



BEHAVIOR attribute26



Function: Defines the motion of the text.27



Format: BEHAVIOR = behaviour28



behaviour: ALTERNATE : The text bounces back and forth between the left and right margins of the message29
window.30



SCROLL : The text scrolls in the direction defined by the DIRECTION attribute and disappears31
completely before starting again.32



SLIDE : The text scrolls in the direction defined by the DIRECTION attribute and stops as soon as33
the other margin is reached.34



BGCOLOR attribute35



Function: Defines the background colour of the message window.36



Format: BGCOLOR = colour   The format of colour is defined in section 22.2.5.1.37



Use: The stated colour shall be used to fill completely that part of the Text/Graphics plane enclosed by the current38
MARQUEE tag for which no content is defined.39
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DIRECTION attribute1



Function: Defines the direction of scrolling, sliding or alternation.2



Format: DIRECTION = direction3



direction: LEFT : Starts from the right margin and moves towards the left4
RIGHT : Starts from the left margin and moves towards the right5
UP : Starts from the bottom margin and moves towards the top6
DOWN : Starts from the top margin and moves towards the bottom7



8



HEIGHT attribute9



Function: Specifies the height of the message window in pixels, either as an absolute number of pixels or as a percentage of10
the height of the Content Area.11



default: up/down 200 pixels.12



Formats: HEIGHT = unsigned_integer : number of pixels13
HEIGHT = unsigned_integer% : percentage of height of Content Area14



HSPACE attribute15



Function: Specifies the width (in pixels) of background to be visible immediately left and right of the message window.16



Format: HSPACE = unsigned_integer17



LOOP attribute18



Function: Defines the number of times the marquee shall be repeated.19



Format: LOOP = unsigned_integer20
LOOP = INFINITE or -121



SCROLLAMOUNT attribute22



Function: Defines the amount in pixels between two successive displays of the scrolling text in the marquee.23



Format: SCROLLAMOUNT = unsigned_integer24



SCROLLDELAY attribute25



Function: Defines the delay, in milliseconds, between two successive draws.26



Format: SCROLLDELAY = unsigned_integer27



TRANSPARENCY attribute28



Function: Defines the transparency of the background.29



Format: TRANSPARENCY = unsigned_integer : Valid range = 0 (fully opaque) to 100 (fully30
transparent)31



Use: Depending on the transparency level, the marquee is alpha-blended with an underlying video.32
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VSPACE attribute1



Function: Specifies the height (in pixels) of background to be visible immediately above and below the message window.2



Format: VSPACE = unsigned_integer3



WIDTH attribute4



Function: Specifies the width of the message window in pixels, either as an absolute number of pixels or as a percentage of5
the width of the Content Area.6



Formats: WIDTH = unsigned_integer : number of pixels7
WIDTH = unsigned_integer% : percentage of width of Content Area8



9



22.12 Exceptional ignored tags10



All contents within FORM, APPLET, SCRIPT and STYLE elements are ignored.11



12



23 TeleWeb Default Style13



The TeleWeb default style is defined in Annex E of this document. Although the TeleWeb profile 1 decoder does not support14
cascading style sheets, the CSS2 format, defined in [25], is used as a syntax to describe the behaviour of the browser.15



16



24 Image files17



24.1 GIF18



A decoder is required to implement the full GIF specification [4], apart from the "plain text" extension.  Therefore a19
transmitted file shall not include "plain text".20



Animation and looping of GIF images is described in [4] and [27] respectively.21



Note: There is no minimum time specified for the display of one frame when animating or looping. This will depend upon the22
processing power in the decoder and the complexity and size of the images. Different decoders may show different response23
speeds.24



A decoder is not required to reproduce animation on the Background Image plane. If multiple frames are present in the25
designated file, the first frame should be displayed continuously.26



If the GIF file does not define a colour palette the TeleWeb default colour palette will be used.27



The total size of animated GIFs inside the page or content area may be restricted by a code of practice28



24.2 JPEG29



The sequential baseline JPEG image format [7][8] is supported.  The progressive, hierarchical and lossless JPEG formats are30
not supported. The overall size of the JPEG images within the content area may be restricted by a code of practice.31



For the transmission of JPEG streams the JFIF format defined in [6] is used.32
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25 Content labelling1



To enable a decoder to offer additional facilities for content selection or filtering, it is necessary to have a method of2
assigning labels to individual files. For example, if the editorial theme of each page is indicated and the local memory in the3
decoder is insufficient to store the complete database, the equipment could be programmed by the viewer to accept only those4
pages that match the viewer’s interests. Alternatively, it might be required to rate the content in some way so that a parent can5
prevent a child from seeing particular content that the parent considers to be unsuitable.6



25.1 Predefined themes and identifier coding7



A common coding scheme is used for predefined themes. Their 16-bit identifier values are shown in Annex C . The 5 MSBs8
are used to divide the table into 32 sections. In general, each section covers a certain top-level topic or subject area, with up9
to 2048 entries. In each section, the identifier value with the 11 LSBs set to 0x001 is allocated to identify the main index page10
for the implicit topic.11



A theme is assigned to a file via a Theme attribute, section 28.2.2. The Identifier Value for the required theme is specified.12



25.2 Parental Ratings13



Ratings can be used to quantify content so that a parent can prevent a child from seeing particular content that the parent14
considers to be unsuitable. The rating is defined as a recommended minimum viewing age.15



A rating is assigned to a file via a Parental Rating attribute, section 28.2.316



17



26 Special data18



26.1 Service Identification graphic19



In an environment where multiple TeleWeb services are available, the decoder may wish to present the viewer with a top-20
level menu of the different services available. The format of the menu and selection methods used shall be determined by the21
decoder manufacturer. However, each TeleWeb service needs to provide suitable data in a standardised form to allow an22
entry to be included in the menu. An image file can be used for this purpose. This file is optional.23



In order to ensure that a reasonable number of choices can be placed on the screen the graphic must not extend 160 Pixels24
horizontal x 80 Pixels vertical. The graphic should only contain the logo for the Service. The actual selection list should be25
based on the mandatory “Information attribute” of the service. The transmission and display of the identification logo is26
optional.27



Note:  To reduce the transmission overhead the broadcasters should try to reduce the size of the identification graphic.  He28
can do that be reducing the physical dimension of the graphic, reducing the detail level used in the graphics and by using29
JPEG or GIF compression whichever gives the better compression.30



Identification of the file containing the service identification graphic is by the setting of the Service Ident attribute (section31
28.5.1). This attribute shall be set on only one file per service.32



26.2 Home Page33



Typically, the "Home Page" of a TeleWeb service will be presented to the viewer when he starts a TeleWeb viewing session.34
The service provider may choose to design this page as an entry point into the service.35



It is mandatory to have a “Home Page” in every TeleWeb service.36
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There shall be only one instance of a "Home Page" within a TeleWeb service. It is identified through the setting of the "Home1
Page" attribute for the appropriate file (section 28.5.2). The file shall be an HTML file only. If the "Home Page" references a2
number of image files, the Home Page attribute shall not be set for the image files.3



26.3 Default Page4



The decoder will display a default page whenever an unresolved link is selected.  The mandatory filename for this default5
page is "default.htm" or "default.html".  If the page is not provided by the broadcaster or not received yet, the decoder must6
generate the page.  In the latter case the decoder manufacturer is in full control of the content of the page, however the content7
should indicate to the user that the requested page is for the moment not available.8



With the special function URL function:back (see section 21.5) a link should be defined in the page to enable the user to go9
back to the previously displayed page.10



26.4 Profile Upgrade Page11



A Profile 1 decoder will display a default page whenever an unresolved higher profile link is selected.  The mandatory12
filename for this default page is "upgrade.htm" or "upgrade.html".  If the page is not provided by the broadcaster or not13
received yet, the decoder must generate the page.  In the latter case the decoder manufacturer is in full control of the content14
of the page, however the content should indicate to the user that his decoder is not capable of processing the page referenced15
by this link.16



With the special function URL function:back (see section 21.5) a link should be defined in the page to enable the user to go17
back to the previously displayed page.18



19



1.1 ZLIB dictionary files20



For better compression of files the zlib decompression supports the use of dictionaries. ZLIB dictionaries are transmitted as21
files within the TeleWeb service. The name of a file containing a dictionary shall be zlibHHHHHHHH.dic where22
HHHHHHHH is the hexadecimal representation of the Adler32 checksum of the dictionary (see section 11.1.6).23
Dictionary files must be transmitted uncompressed.24



27 Service-related attributes25



The service attributes define attributes for the whole service. To assure a fast detection and identification of a TeleWeb26
service these attributes should be transmitted at least every minute.27



The service-related attributes are summarised in the table below. The "Mandatory" column indicates which attributes are28
mandatory, and which attributes are optional.29



Table 8: List of service-related attributes30



Attribute Function Mandatory
Name The name of the service. Used in absolute URLs. yes
Information A textual description of the service. Used for the service selection. yes
Language The principle language used for this service yes
Transmission Schedule List of maximum cycle times no



Note: A decoder will process service-related attributes defined within this section. A decoder shall ignore service-related31
attributes not listed in the table above.32
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27.1 Name1



The name of a TeleWeb service is transmitted via the Name attribute. The name is used as identification of the service in the2
TeleWeb URL (see section 5.2.1). The Service name is not intended to be presented to the user. For a service selection menu3
the data in the Information attribute should be used (see section 11.1).4



27.2 Information5



The Service information attribute contains the textual identification for the Service. This information should be used when a6
service selection menu is presented to the user. Such a service selection list can also show the (optional) service identification7
graphics. The maximum length for the information text is restricted to 32 characters.8



27.3 Language9



The Language attribute defines the default language for the TeleWeb service. The definition of this service attribute is10
mandatory.11



27.4 Transmission Schedule12



With this optional service attribute the cycle times of the whole service can be defined. The cycle times may vary during the13
day. For example at night there may be a higher transmission rate of the data. The following data is transmitted:14



Time 1 Cycle Time 115
Time 2 Cycle Time 216
:17
Time n Cycle Time 218



The following list gives an example for the Transmission Schedule attribute:19



00:00 20min20
03:00 10min21
06:00 20min22
12:00 30min23
20:00 40min24



With this data a TeleWeb decoder can choose the time with the highest transmission rate to receive the data. If only one entry25
is given the maximum transmission rate should be constant for the whole day.26
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28 File-related attributes1



Sections 22 and 24 define the contents of the text and graphics files forming the TeleWeb service. Attributes for each file2
such as name, file type, creation date, etc., also need to be provided to enable a decoder to process the files correctly and3
manage the local database.4



The attributes are assumed to exist outside of the files to which they apply. The method of linking attributes to files is a5
function of the transport protocol. Under some circumstances it may be possible to apply an attribute to multiple files in the6
interests of transmission efficiency.7



The TeleWeb specific file-related attributes applicable to data and graphics files are summarised in Table 9. The "No. Per8
File" column indicates which attributes are mandatory, and which attributes can be included more than once per file.9



Table 9: List of file-related attributes10



Attribute Function No. Per File
Type The type of data in the file 0 or 1
Name The name of the file 1
CRC Cyclic Redundancy Code (CRC) checksum 0 or 1
Copyright Indicates that the contents are copyright protected and must not be used outside of their



host TeleWeb service
0 or 1
Note 1



Encryption/
Conditional Access



Indicates that the contents of the file have been encrypted 0 or 1
Note 1



Compression Indicates that the contents of the file have been compressed 0 or 1
Note 1



Information A textual description of the file's contents 0 or 1
Parental Rating Age rating of the content according to [36] 0 or 1
Theme An indication of the contents of the file in a "computer-readable" format to allow intelligent



and personalised search engines to be implemented
Several



(including 0)
Language The principle language used to author the text 0 or 1
Character Set (Encoding) The character encoding used to author the content 0 or 1
Suppress User Interface Indicates that the author intends the page is displayed with video in the background and



without the display components of the user interface
0 or 1
Note 1



Creation Time The authoring time and date of the file 0 or 1
Start Validity The time from which the file may be used (displayed) by the decoder 0 or 1
Expire Time The time after which the file is no longer valid and can be deleted by the decoder 0 or 1
Repetition Distance The maximum time between transmissions of the file 0 or 1
Priority Indicates the files considered to be more important to help the decoder with its



"housekeeping" functions.
1



Service Indent Indicates if the file contains data relating to the identity of the TeleWeb service 0 or 1
Note 1



Home Page Indicates if the file contains data relating to the mandatory "Home Page" of the TeleWeb
service



0 or 1
Note 1



User Group ID Allows files to be distributed to particular decoders in order to support closed user group or
conditional access services



0 or 1



Profile Defines the TeleWeb profiles the page is intended for 0 or 1
Version Defines the version of the file 1



Note 1: These attributes are mandatory for the files supporting or requiring these particular functions.11
Note 2: A decoder will process file-related attributes defined within this section. A decoder shall ignore file-related12
attributes not listed in the table above.13



28.1 General file attributes14



28.1.1 Type15



The Type attribute indicates the nature of the data in the file, e.g. HTML, GIF, etc. This attribute should conform to the file16
extension. The type is specified using the Media Type descriptions [41] and [42].17



The inclusion of this attribute is optional. If it is omitted or missing, a decoder should attempt to determine the file type by18
inspecting the Name attribute. In the event of a conflict, the Type attribute shall have priority.19
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28.1.2 Name1



The Name attribute defines the "name" of the file as a text string. This name is used as the reference (URL) to the file. For2
text and image files it is recommended to included a file type extension, e.g. "file1.htm".3



The string shall be coded using the ISO Latin-1 character set [21]. A maximum length limit is not placed on the string but it4
may be limited in practice by the transport protocol. A decoder is not expected to display this string on the screen.5



The inclusion of this attribute is mandatory for every file.6



It is not intention to display the name of a file to the user7



28.1.3 CRC8



The CRC attribute carries a 32-bit checksum for the file. This is calculated according to annex B of [36].9



The inclusion of this attribute is optional.10



28.1.4 Copyright11



The Copyright attribute is a single-bit Boolean entity indicating if the file is copyright protected. If set the entire contents of12
the file are subject to copyright and no part may be used in combination with any other application, nor by any other13
application, nor shall it be copied to a composite database. It shall be used exclusively within the TeleWeb service to which it14
belongs.15



The presence of this attribute is mandatory if the data is to be protected in this way. In the absence of this attribute a decoder16
may assume that the contents of the file are not copyright protected.17



28.1.5 Encryption/Conditional Access18



The presence of an Encryption attribute informs the decoder that the contents of the file have been encrypted and an19
appropriate key will be needed to unscramble the data prior to use. Profile 1 decoders will not support encryption. Thus files20
containing an encryption attribute shall be ignored by a Profile 1 decoder.21



28.1.6 Version22



A version number is transmitted with each file. Whenever the content of a file is changed this version number is changed also.23



When a new version of a TeleWeb HTML file is received and this file is currently displayed then the display should be24
automatically updated with the new content. When a new version of an image that is displayed is received and this image is25
referenced by an <img> tag then the new version of the image should replace the old one on the screen.26



28.1.7 Compression27



The Compression attribute identifies the compression method in use, and, if relevant, the original size of the uncompressed28
file in bytes. For systems designed to this edition, the compression algorithm shall be "zlib" [15].29



The zlib decompression shall support dictionaries as defined in [15]. The dictionary to be used to decompress a file shall be30
transmitted as a file within the TeleWeb service. A zlib compressed file that needs a dictionary to be decompressed defines31
the Adler32 checksum of that dictionary. Let HHHHHHHH be the hexadecimal representation of that Adler32 checksum,32
then the content of the file zlibHHHHHHHH.dic shall be used as the dictionary. The dictionary file must be transmitted33
uncompressed and the size must not exceed 32Kbytes. For different zlib compressed files different dictionaries may be used34
as long as their Adler32 checksums are different.35



Note: When a file is to be subject to both compression and encryption, the encoding process should perform compression first36
and then encryption.37
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28.2 File content attributes1



28.2.1 Information2



The Information attribute contains a text string describing the contents of the file. Text information is coded using the ISO3
Latin-1 character set [21]. A maximum length for the string is not specified but may be limited by the transmission method.4



The inclusion of this attribute is optional.5



28.2.2 Theme6



The Theme attribute is describing the contents of the file. A theme is selected by a unique 16-bit value which is defined in a7
list of predefined themes, see Annex C .8



The inclusion of this attribute is optional. A maximum of 8 themes shall be applied to one file.9



NOTE: Themes might be used within the decoder to implement customisable search engines and to filter the incoming data to10
restrict the local database to information that is of particular interest to the viewer, especially when the local storage capacity11
is insufficient to hold the entire database.12



28.2.3 Parental Rating13



This 8-bit field is coded according to Table 10, giving the recommended minimum age in years of the end user.14



15



Table 10: Rating scheme16



Rating Description



0x00 Undefined



0x01 – 0x0F minimum age = rating + 3 years



0x10 – 0xFF Reserved
17



Example: 0x04 implies that end users should be at least 7 years old.18



28.2.4 Character Set (Encoding)19



This attribute specifies the character set used to author the content of the file. It is defined by a string of 7-bit ASCII coded20
characters. For profile 1 decoder only ISO-8859-1 (Latin-1) [21] is supported which is also the default character set when this21
attribute is not defined.22



28.2.5 Language23



The Language attribute defines the principle language used to author the text in HTML files and  image files.24



The language is identified by a three-byte code as specified in [38].25



The inclusion of this attribute is optional. In its absence, the language specified for the service shall be adopted as the default26
(see section 27.3).27
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28.2.6 Suppress User Interface1



The Suppress User Interface attribute is a Boolean entity indicating that screen areas under control of the decoder2
manufacturer should be set to display video.3



28.2.7 Profile4



The profile attribute indicates the profiles of the decoder the page is intended for. For each profile an information flag is5
reserved. If this attribute is available the decoder must ignore pages which do not contain a flag for its profile. Pages without6
this attribute are applicable for all profiles.7



28.3 Time and date related attributes8



Unless otherwise stated, all times are absolute and are specified using Universal Co-ordinated Time (UTC) to a resolution of9
one second. Individual components shall be used to represent hours, minutes and seconds, and shall each be coded as 8-bit10
values. Dates are also absolute and are defined using the Modified Julian Date (MJD) form as a 17-bit value. (The latest date11
that can be specified is 17 November 2172). The MJD value increments daily at 00:00 UTC.12



28.3.1 Creation Time13



The Creation Time attribute defines the authoring time and date of the file, or the time/date at which it was last updated. The14
time and date shall be absolute.15



The inclusion of this attribute is optional.16



28.3.2 Start Validity17



The Start Validity attribute indicates the earliest time at which the file may be used or displayed. The time shall be specified18
as an absolute time and date.19



The inclusion of this attribute is optional. In its absence, a decoder may use the file as soon as it is acquired.20



28.3.3 Expire Time21



The Expire Time attribute indicates the latest time at which the file may be used or displayed. Once the Expire Time has been22
exceeded, a decoder may delete the file from its memory. The time shall be specified as an absolute time and date.23



If this optional attribute is omitted, the file is valid for an undefined period of time at the discretion of the decoder.24



28.3.4 Repetition Distance25



To support advanced caching of files in the decoder, the Repetition Distance attribute indicates a guaranteed maximum time26
until the next transmission of the file. The decoder may use this information to indicate the worst case waiting time if the27
requested data has not been pre-captured.28



The time is specified as a 16-bit value in units of one second. A value of 0xFFFF shall indicate that the time is greater than 1829
hours, 12 minutes and 14 seconds.30



The inclusion of this attribute is optional.31
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28.4 Storage related attributes1



28.4.1 Priority2



The Priority attribute indicates the relevance of the contents of the associated file with regard to the overall service. It3
recommends a storage priority, i.e. in case of a "memory full" state only files having a high priority should be stored.4



Priorities are rated on a scale of 0 to 255, where 0 implies highest priority and 255 lowest priority.5



The inclusion of this attribute is mandatory.6



28.5 Special function attributes7



28.5.1 Service Ident8



The Service Ident attribute is a single-bit Boolean entity that enables the file containing data relating to the identity of the9
TeleWeb service to be detected. This allows a decoder to construct a top level menu of TeleWeb services that are available10
from different service providers.11



The inclusion of this attribute is mandatory for the file that contains this information. There shall be only one instance of this12
attribute per service.13



28.5.2 Home Page14



The Home Page attribute is a single-bit Boolean entity that enables the file containing data relating to the mandatory "Home15
Page" of the TeleWeb service. This allows the decoder to display the service provider's introductory page when the user16
selects this TeleWeb service.17



The inclusion of this attribute is mandatory for the file containing the "Home Page" data. There shall be only one file with18
this attribute per TeleWeb service.19



28.5.3 User Group ID20



The User Group ID attribute allows files to be distributed to particular decoders in order to support closed user group or21
conditional access services. Each ID comprises a string of 7-bit ASCII coded characters with a maximum length of 3222
characters.23



The inclusion of this attribute is optional.24



29 Short and Full TeleWeb Service25



There are two types of TeleWeb services defined by this specification, a Short TeleWeb service and a Full TeleWeb service.26



A Short service is a small TeleWeb service. The broadcast size for a Short service shall not exceed 100 Kbytes and all data in27
the Short service shall normally be transmitted within 1 minute. The decoder may clear the stored database for the Short28
service on each channel change releasing resources to acquire the Short service from the new channel. The Short service29
contains programme related information that is often updated. A trigger application, defined in [35], shall only reference30
pages from the Short service.31



The second type of service is a Full TeleWeb service. The broadcast size for a Full service shall not exceed 4.9 Mbytes.  The32
cycle time for a Full service may be much larger than the cycle time of a Short service. Therefore, a ‘Preferred’ Full service33
may be selected by the user through an installation menu. In this case the data for the Full service will be available34
independent of the selected TV channel.  Future TeleWeb decoder may, if storage becomes cheaper, store the full service of35
all service providers.36
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The Short and Full TeleWeb service are completely separated.  Therefore, it is possible to receive a Short and a Full service1
from different service providers.  It is however possible to define cross-links from one service to the other by using absolute2
TeleWeb URL’s.  This is not recommended as it will only work if the stored Full and current Short TeleWeb service are from3
the same service provider. Due to the minimum requirements of Profile1 a low-end decoder will not support cross-links.4



A TeleWeb profile 1 decoder must support at least one Short TeleWeb service and one Full TeleWeb service providing5
storage for the specified broadcast sizes (4.9 + 0.1 Mbytes). The Short and Full TeleWeb service do define their own entry6
points via their mandatory home pages.  The user must be able to select the service he or she likes to access.  It is the7
responsibility of the decoder manufacturer to provide a proper user interface.8



30 Individual Addressing - Group Addressing9



Individual addressing and group addressing is realised by means of the user group id. This is a simple string which is assigned10
to files as an file attribute. It can be the name of a group or simply an e-mail address. However there is no security provided11
with this mechanism. The user group id is not decoder specific and can be changed by the user.12



If a file carries a user group id and the decoder does not keep the same id, it shall ignore the data.13



14
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Annex A HTML compatibility (informative)1



In general, the HTML tags presented in section 22 have been chosen for TeleWeb use as they are widely supported by2
existing browsers and they are likely to be present in future versions of HTML. This appendix lists a) the tags present in3
HTML version 3.2 [23] that are not supported by the TeleWeb application, b) attributes that are not supported by this4
specification but are part of version 3.2 [23], c) browser specific tags that are supported by TeleWeb, d) extensions to HTML5
3.2 attributes and attribute values.6



A.1  HTML V3.2 tags not supported by TeleWeb7



Table 11 lists the HTML V3.2 tags that are not supported by TeleWeb.8



Table 11: HTML V3.2 tag not supported9



Tag Function
<APPLET> Java applet
<FORM> Fill-in form
<INPUT> Input text field, radio buttons, etc. in <FORM> elements
<ISINDEX> Request for a single line text input field
<OPTION> Defines menu item within a <SELECT> element
<PARAM> Used within <APPLET> elements
<SCRIPT> Reserved for further use with scripting languages
<SELECT> Menu within <FORM> elements
<STYLE> Reserved for future use with style sheets
<TEXTAREA
>



Defines multi-line text fields in <FORM> elements



A.2  HTML V3.2 attributes not supported by TeleWeb10



Table 12 lists the attributes that are not supported by TeleWeb although the HTML V3.2 tag itself, and possibly other11
attributes, are supported. The unsupported tags may be in use on the Internet or supported by existing browsers.12



Table 12: HTML V3.2 attributes not supported13



Tag Tag Name Attributes not supported
<DL> Definition list COMPACT
<OL> Ordered list COMPACT
<UL> Unordered list COMPACT
<MENU
>



Menu list COMPACT



<DIR> Directory list COMPACT
<PRE> Preformatted



Text
WIDTH



14
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A.3  Browser specific tags supported by TeleWeb1



Table 13 lists the browser specific tags supported by TeleWeb.2



Table 13: Browser specific tags supported3



Tag Function
<BLINK> Enables flashing



text
<MARQUEE
>



Scrolling text



A.4 Extensions to HTML 3.2 attributes and attribute values4



Table 14 lists the attributes and attribute values supported by the TeleWeb Browser that are not defined in HTML 3.2. Most5
of the extensions are defined in HTML 4.0.6



Table 14: TeleWeb specific tags supported7



Tag New attribute Function
<A> anchor ACCESSKEY Maps hyperlink to a particular button or key on the user's



control device
<AREA> ACCESSKEY Maps hyperlink to a particular button or key on the user's



control device
<BASEFONT
>



COLOR Text colour of the base font



<BODY> TRANSPARENC
Y



Alpha component (opacity) of background colour



BOTTOMMARGI
N



Bottom margin of the page in pixels



LEFTMARGIN Left margin of the page in pixels
RIGHTMARGIN Right margin of the page in pixels
TOPMARGIN Top margin of the page in pixels



<CAPTION> ALIGN = LEFT,
RIGHT, CENTER



vertical or horizontal position of the caption



VALIGN vertical position of the caption
<HR> COLOR Specifies rendering colour
<P> ALIGN=JUSTIFY Layout option
<TABLE> BACKGROUND URL of the table background image
<TD>, <TH> ALIGN=JUSTIFY Horizontal layout information



BGCOLOR Specifies background colour
TRANSPARENC
Y



Alpha component (opacity) of background to video



BACKGROUND URL of the table cell background image
<TR> BGCOLOR Specifies background colour



TRANSPARENC
Y



Alpha component (opacity) of background to video



ALIGN=JUSTIFY Layout option
<IMG> ALIGN=



  ABSBOTTOM
  ABSMIDDLE
  BASELINE
  CENTER
  TEXTTOP



Image alignment option



LOWSRC Definition of alternative image
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Annex B Default colour palette specification1



2



Table 15 Default colour palette specification3



Transparency
Level



Default colour palette entry definition



Format : clut[n] = [R, G, B], where



n denotes the clut entry, and



R,G and B denote the values of the  Red, Green and Blue components associated to clut entry



0 %
(fully opaque)



clut[0] = [  0,  0,  0]
clut[1] = [  0,  0,127]
clut[2] = [  0,  0,255]
clut[3] = [  0, 31,  0]
clut[4] = [  0, 31,127]
clut[5] = [  0, 31,255]
clut[6] = [  0, 63,  0]
clut[7] = [  0, 63,127]
clut[8] = [  0, 63,255]
clut[9] = [  0, 95,  0]
clut[10] = [  0, 95,127]
clut[11] = [  0, 95,255]
clut[12] = [  0,127,  0]
clut[13] = [  0,127,127]
clut[14] = [  0,127,255]
clut[15] = [  0,159,  0]
clut[16] = [  0,159,127]
clut[17] = [  0,159,255]
clut[18] = [  0,191,  0]
clut[19] = [  0,191,127]
clut[20] = [  0,191,255]
clut[21] = [  0,223,  0]
clut[22] = [  0,223,127]
clut[23] = [  0,223,255]
clut[24] = [  0,255,  0]
clut[25] = [  0,255,127]
clut[26] = [  0,255,255]
clut[27] = [ 63,  0,  0]
clut[28] = [ 63,  0,127]
clut[29] = [ 63,  0,255]
clut[30] = [ 63, 31,  0]
clut[31] = [ 63, 31,127]
clut[32] = [ 63, 31,255]
clut[33] = [ 63, 63,  0]
clut[34] = [ 63, 63,127]
clut[35] = [ 63, 63,255]
clut[36] = [ 63, 95,  0]
clut[37] = [ 63, 95,127]
clut[38] = [ 63, 95,255]
clut[39] = [ 63,127,  0]
clut[40] = [ 63,127,127]
clut[41] = [ 63,127,255]
clut[42] = [ 63,159,  0]
clut[43] = [ 63,159,127]
clut[44] = [ 63,159,255]



clut[45] = [ 63,191,  0]
clut[46] = [ 63,191,127]
clut[47] = [ 63,191,255]
clut[48] = [ 63,223,  0]
clut[49] = [ 63,223,127]
clut[50] = [ 63,223,255]
clut[51] = [ 63,255,  0]
clut[52] = [ 63,255,127]
clut[53] = [ 63,255,255]
clut[54] = [127,  0,  0]
clut[55] = [127,  0,127]
clut[56] = [127,  0,255]
clut[57] = [127, 31,  0]
clut[58] = [127, 31,127]
clut[59] = [127, 31,255]
clut[60] = [127, 63,  0]
clut[61] = [127, 63,127]
clut[62] = [127, 63,255]
clut[63] = [127, 95,  0]
clut[64] = [127, 95,127]
clut[65] = [127, 95,255]
clut[66] = [127,127,  0]
clut[67] = [127,127,127]
clut[68] = [127,127,255]
clut[69] = [127,159,  0]
clut[70] = [127,159,127]
clut[71] = [127,159,255]
clut[72] = [127,191,  0]
clut[73] = [127,191,127]
clut[74] = [127,191,255]
clut[75] = [127,223,  0]
clut[76] = [127,223,127]
clut[77] = [127,223,255]
clut[78] = [127,255,  0]
clut[79] = [127,255,127]
clut[80] = [127,255,255]
clut[81] = [191,  0,  0]
clut[82] = [191,  0,127]
clut[83] = [191,  0,255]
clut[84] = [191, 31,  0]
clut[85] = [191, 31,127]
clut[86] = [191, 31,255]
clut[87] = [191, 63,  0]
clut[88] = [191, 63,127]
clut[89] = [191, 63,255]



clut[90] = [191, 95,  0]
clut[91] = [191, 95,127]
clut[92] = [191, 95,255]
clut[93] = [191,127,  0]
clut[94] = [191,127,127]
clut[95] = [191,127,255]
clut[96] = [191,159,  0]
clut[97] = [191,159,127]
clut[98] = [191,159,255]
clut[99] = [191,191,  0]
clut[100] = [191,191,127]
clut[101] = [191,191,255]
clut[102] = [191,223,  0]
clut[103] = [191,223,127]
clut[104] = [191,223,255]
clut[105] = [191,255,  0]
clut[106] = [191,255,127]
clut[107] = [191,255,255]
clut[108] = [255,  0,  0]
clut[109] = [255,  0,127]
clut[110] = [255,  0,255]
clut[111] = [255, 31,  0]
clut[112] = [255, 31,127]
clut[113] = [255, 31,255]
clut[114] = [255, 63,  0]
clut[115] = [255, 63,127]
clut[116] = [255, 63,255]
clut[117] = [255, 95,  0]
clut[118] = [255, 95,127]
clut[119] = [255, 95,255]
clut[120] = [255,127,  0]
clut[121] = [255,127,127]
clut[122] = [255,127,255]
clut[123] = [255,159,  0]
clut[124] = [255,159,127]
clut[125] = [255,159,255]
clut[126] = [255,191,  0]
clut[127] = [255,191,127]
clut[128] = [255,191,255]
clut[129] = [255,223,  0]
clut[130] = [255,223,127]
clut[131] = [255,223,255]
clut[132] = [255,255,  0]
clut[133] = [255,255,127]
clut[134] = [255,255,255]



0 %
(fully opaque)



clut[135] = [ 42, 42, 42]
clut[136] = [ 85, 85, 85]



clut[137] = [170,170,170] clut[138] = [212,212,212]



4
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1
Transparency



Level
Default colour palette entry definition
Format : clut[n] = [R, G, B], where



n denotes the clut entry, and
R, G and B denote the values of the  Red, Green and Blue components associated to



clut entry
30 % clut[139] = [  0,  0,  0]



clut[140] = [  0,  0,255]
clut[141] = [  0, 51,  0]
clut[142] = [  0, 51,255]
clut[143] = [  0,102,  0]
clut[144] = [  0,102,255]
clut[145] = [  0,153,  0]
clut[146] = [  0,153,255]
clut[147] = [  0,204,  0]
clut[148] = [  0,204,255]
clut[149] = [  0,255,  0]
clut[150] = [  0,255,255]
clut[151] = [ 85,  0,  0]
clut[152] = [ 85,  0,255]
clut[153] = [ 85, 51,  0]
clut[154] = [ 85, 51,255]



clut[155] = [ 85,102,  0]
clut[156] = [ 85,102,255]
clut[157] = [ 85,153,  0]
clut[158] = [ 85,153,255]
clut[159] = [ 85,204,  0]
clut[160] = [ 85,204,255]
clut[161] = [ 85,255,  0]
clut[162] = [ 85,255,255]
clut[163] = [170,  0,  0]
clut[164] = [170,  0,255]
clut[165] = [170, 51,  0]
clut[166] = [170, 51,255]
clut[167] = [170,102,  0]
clut[168] = [170,102,255]
clut[169] = [170,153,  0]
clut[170] = [170,153,255]



clut[171] = [170,204,  0]
clut[172] = [170,204,255]
clut[173] = [170,255,  0]
clut[174] = [170,255,255]
clut[175] = [255,  0,  0]
clut[176] = [255,  0,255]
clut[177] = [255, 51,  0]
clut[178] = [255, 51,255]
clut[179] = [255,102,  0]
clut[180] = [255,102,255]
clut[181] = [255,153,  0]
clut[182] = [255,153,255]
clut[183] = [255,204,  0]
clut[184] = [255,204,255]
clut[185] = [255,255,  0]
clut[186] = [255,255,255]



100 %  (fully
transparent)



clut[187] = [  x,  x,  x], where x indicates "don’t care".



Privately
definable



clut[188] :   reserved for private use



    :



clut[255] :   reserved for private use



2
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Annex C Table of Predefined Themes1



2



Implicit Subject
Area Theme Identifier Value



None Reserved 0x0000
Index 0x0001



(5 MSBs = 0x00)
Reserved for future use 0x0002 - 0x7FF



News News (top level) 0x0800
Index 0x0801



(5 MSBs = 0x01) General 0x0802
National 0x0803
International 0x0804
Short stories 0x0805
Public affairs 0x0806
Domestic affairs 0x0807
Legal and social affairs 0x0808
Cultural affairs 0x0809
Educational affairs 0x080A
Communication affairs 0x080B
International relations 0x080C
Defence 0x080D
Housing 0x080E
Environment 0x080F
Health 0x0810
Science 0x0811
Technology 0x0812



Reserved for future use 0x0813 -
0x0FFF



Politics Politics (top level) 0x1000
Index 0x1001



(5 MSBs = 0x02) News general 0x1002
Special 0x1003
National 0x1004
International 0x1005
Short stories 0x1006



Reserved for future use 0x1007 -
0x17FF



Finance Finance (top level) 0x1800
Index 0x1801



(5 MSBs = 0x03) News general 0x1802
Special 0x1803
National 0x1804
International 0x1805
Short stories 0x1806
Stocks and shares 0x1807
Exchange rates 0x1808



Reserved for future use 0x1809 -
0x1FFF



Weather Weather (top level) 0x2000
Index 0x2001



(5 MSBs = 0x04) Conditions 0x2002
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Implicit Subject
Area Theme Identifier Value



Forecast 0x2003
Warnings 0x2004



Reserved for future use 0x2005 -
0x27FF



1
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Implicit Subject
Area Theme Identifier Value



Sport Sport (top level) 0x2800
Index 0x2801



(5 MSBs = 0x05) News general 0x2802
Special 0x2803
National 0x2804
International 0x2805
Short stories 0x2806
Results 0x2807
Tables 0x2808
Football 0x2809
Handball 0x280A
Basketball 0x280B
Hockey 0x280C
Ice hockey 0x280D
Golf 0x280E
Horse racing 0x280F
Volleyball 0x2810
Tennis 0x2811
NBA 0x2812
NFL 0x2813
NHL 0x2814
Formula 1 0x2815
Motor sports 0x2816
Winter sports 0x2817
Water sports 0x2818
Cycling 0x2819
Boxing 0x281A
Athletics 0x281B
Equestrian 0x281C
Martial arts 0x281D
Local 0x281E



Reserved for future use 0x281F -
0x2FFF



TV and Radio TV and Radio (top level) 0x3000
Index 0x3001



(5 MSBs = 0x06) Current programme 0x3002
"Now and Next" 0x3003
TV listings 0x3006
Radio listings 0x3007
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Implicit Subject
Area Theme Identifier Value



TV and Radio / Movie Movie (general) 0x3010
Detective/thriller 0x3011
Adventure/western/war 0x3012
Science fiction/fantasy/horror 0x3013
Comedy 0x3014
Soap/melodrama/folklore 0x3015
Romance 0x3016
Serious/classical/religious/historical drama 0x3017
Adult movie 0x3018
Reserved for future use 0x3019- 0x301F



TV and Radio / News News/current affairs (general) 0x3020
News/weather report 0x3021
News magazine 0x3022
Documentary 0x3023
Discussion/interview/debate 0x3024
Social/political issues/economics (general) 0x3025
Magazines/reports/documentary 0x3026
Economics/social advisory 0x3027
Remarkable people 0x3028
Reserved for future use 0x3029- 0x302F



TV and Radio / Show Show/game show (general) 0x3030
Game show/quiz/contest 0x3031
Variety show 0x3032
Talk show 0x3033
Leisure hobbies (general) 0x3034
Tourism/travel 0x3035
Handicraft 0x3036
Motoring 0x3037
Fitness & health 0x3038
Cooking 0x3039
Advertisement/shopping 0x303A
Reserved for future use 0x303B- 0x303E
Alarm/emergency identification 0x303F



TV and Radio / Sports Sports (general) 0x3040
Special events (Olympic Games, World Cup etc.) 0x3041
Sports magazines 0x3042
Football/soccer 0x3043
Tennis/squash 0x3044
Team sports (excluding football) 0x3045
Athletics 0x3046
Motor sport 0x3047
Water sport 0x3048
Winter sports 0x3049
Equestrian 0x304A
Martial sports 0x304B
Local sports 0x304C
Reserved for future use 0x304D- 0x304F



TV and Radio /
Children



Children's/youth programmes (general) 0x3050



Pre-school children's programmes 0x3051
Entertainment programmes for 6 to 14 0x3052
Entertainment programmes for 10 to 16 0x3053
Informational/educational/school programmes 0x3054
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Implicit Subject
Area Theme Identifier Value



Cartoons/puppets 0x3055
Education/science/factual topics (general) 0x3056
Nature/animals/environment 0x3057
Technology/natural sciences 0x3058
Medicine/physiology/psychology 0x3059
Foreign countries/expeditions 0x305A
Social/spiritual sciences 0x305B
Further education 0x305C
Languages 0x305D
Reserved for future use 0x305E- 0x305F



TV and Radio / Music Music/ballet/dance (general) 0x3060
rock/pop 0x3061
Serious music/classical music 0x3062
folk/traditional music 0x3063
Jazz 0x3064
Musical/opera 0x3065
Ballet 0x3066
Reserved for future use 0x3067- 0x306F



TV and Radio / Arts arts/culture (without music, general) 0x3070
Performing arts 0x3071
fine arts 0x3072
Religion 0x3073
Popular culture/traditional arts 0x3074
Literature 0x3075
film/cinema 0x3076
Experimental film/video 0x3077
Broadcasting/press 0x3078
new media 0x3079
arts/culture magazines 0x307A
Fashion 0x307B



Reserved for future use 0x307C -
0x37FF



1
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Implicit Subject
Area Theme Identifier Value



Lifestyle Lifestyle (top level) 0x3800
Index 0x3801



(5 MSBs = 0x07) Tips / trends 0x3802
Finance / law 0x3803
Computer – software 0x3804
Computer – hardware 0x3805
Computer - PC Games 0x3806
Pets 0x3807
Cars 0x3808
Children 0x3809
Health 0x380A
Recipes 0x380B
Communications 0x380C
Satellite 0x380D
Multimedia 0x380E
Internet 0x380F
Games 0x3810
Dating 0x3811
Horoscope 0x3812
Betting 0x3813
Contacts 0x3814
Lottery 0x3815



Reserved for future use 0x3816 -
0x3FFF



1
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Implicit Subject
Area Theme Identifier Value



Entertainment Entertainment (top level) 0x4000
Index 0x4001



(5 MSBs = 0x08) General 0x4002
Music - news general 0x4003
Music – charts 0x4004
Music – tips 0x4005
Music - tours 0x4006
Music - latest release 0x4007
Cinema - news general 0x4008
Cinema – charts 0x4009
Cinema - tips 0x400A
Cinema - tours 0x400B
Cinema - latest release 0x400C
Video - news general 0x400D
Video – charts 0x400E
Video – tips 0x400F
Video - tours 0x4010
Video - latest release 0x4011



Reserved for future use 0x4012 -
0x47FF



Travel Travel (top level) 0x4800
Index 0x4801



(5 MSBs = 0x09) Special 0x4802
National 0x4803
International 0x4804
Short stories 0x4805
Roads 0x4806
Railways 0x4807
Airlines 0x4808
Airports 0x4809
Ferries 0x480A
Holidays 0x480B



Reserved for future use 0x480C -
0x4FFF



Children Children (top level) 0x5000
Index 0x5001



(5 MSBs = 0x0A)
Reserved for future use 0x5002 -



0x57FF
"Topic 11" "Topic 11" (top level) 0x5800



(Service provider
defined)



Index 0x5801



(5 MSBs = 0x0B) Reserved for future use 0x5802 -
0x5FFF



"Topic 12" "Topic 12" (top level) 0x6000
(Service provider



defined)
Index 0x6001



(5 MSBs = 0x0C) Reserved for future use 0x6002 -
0x67FF
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Implicit Subject
Area Theme Identifier Value



"Topic 31" "Topic 31" (top level) 0xF700
(Service provider



defined)
Index 0xF701



(5 MSBs = 0x1F) Reserved for future use 0xF702 -
0xFFFF



1
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Annex D TeleWeb DTD, Document Type Definition1



2



<!SGML  "ISO 8879:1986"3
4



    --  SGML Declaration for TeleWeb Profile 1 Documents             --5
    --                                                               --6
    --  Revision: 1.00                                               --7
    --      Date: 2001-04-23                                         --8



9
    CHARSET10
        BASESET "ISO 646:1983//CHARSET11
                 International Reference Version12
                 (IRV)//ESC 2/5 4/0"13
        DESCSET 0       9       UNUSED14
                9       2       915
                11      2       UNUSED16
                13      1       1317
                14      18      UNUSED18
                32      95      3219
                127     1       UNUSED20
        BASESET "ISO Registration Number 100//CHARSET21
                 ECMA-94 Right Part of22
                 Latin Alphabet Nr. 1//ESC 2/13 4/1"23
        DESCSET 128     32      UNUSED24
                160     96      3225
                55296   2048    UNUSED  -- Unicode Surrogate Area    --26
                57344   7936    UNUSED  -- Unicode Private Use Area  --27
                65280   240     3228
                65520   14      UNUSED  -- Unicode Special           --29
                65534   1       UNUSED  -- Unicode Byte-Order Marker --30
                65535   1       UNUSED  -- Unicode Not-A-Character   --31



32
    CAPACITY    SGMLREF33
                TOTALCAP        15000034
                GRPCAP          15000035
                ENTCAP          15000036



37
    SCOPE   DOCUMENT38
    SYNTAX39
        SHUNCHAR CONTROLS40
             0  1  2  3  4  5  6  7  8  9 10 11 12 13 14 1541
            16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 12742
        BASESET "ISO 646:1983//CHARSET43
                 International Reference Version44
                (IRV)//ESC 2/5 4/0"45
        DESCSET 0       128     046



47
        FUNCTION48
                RE          1349
                RS          1050
                SPACE       3251
                TAB SEPCHAR  952



53
        NAMING  LCNMSTRT    ""54
                UCNMSTRT    ""55
                LCNMCHAR    ".-:_"56
                UCNMCHAR    ".-:_"57
                NAMECASE    GENERAL YES58
                            ENTITY  NO59
        DELIM   GENERAL     SGMLREF60
                HCRO        "&#38;#x"   -- 4.0 extension --61
                SHORTREF    SGMLREF62
        NAMES   SGMLREF63
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        QUANTITY SGMLREF1
                ATTCNT      602
                ATTSPLEN    655353
                LITLEN      655354
                NAMELEN     655355
                PILEN       655356
                TAGLVL      1007
                TAGLEN      655358
                GRPGTCNT    1509
                GRPCNT      6410



11
    FEATURES12
        MINIMIZE13
            DATATAG  NO14
            OMITTAG  YES15
            RANK     NO16
            SHORTTAG NO17
        LINK18
            SIMPLE   NO19
            IMPLICIT NO20
            EXPLICIT NO21
        OTHER22
            CONCUR   NO23
            SUBDOC   NO24
            FORMAL   YES25
        APPINFO      NONE26
>27



28
<!ENTITY % TeleWeb.version "Profile 1">29



30
<!--====================== Parameter Entities =======================-->31



32
<!ENTITY % head.misc "SCRIPT | STYLE | LINK" >33
<!ENTITY % heading  "H1 | H2 | H3 | H4 | H5 | H6" >34
<!ENTITY % list     "UL | OL | DIR | MENU" >35
<!ENTITY % preformatted "PRE" >36



37
<!--============================ Types ==============================-->38



39
<!ENTITY % Border   "NUMBER"    -- pixels, but BORDER means BORDER=1 -->40
<!ENTITY % Color    "CDATA"     -- color specification: #RRGGBB      -->41
<!ENTITY % FontSize "CDATA"     -- [+]nn, e.g. size="+1", size=4     -->42
<!ENTITY % Length   "CDATA"     -- n for pixels or n% for percent    -->43
<!ENTITY % LiStyle  "CDATA"     -- constraint: "(%ULStyle|%OLStyle)" -->44
<!ENTITY % LinkType "CDATA"     -- see LINK element comment          -->45
<!ENTITY % OlStyle  "CDATA"     -- constrained to [laAiI]            -->46
<!ENTITY % Pixels   "NUMBER"    -- integer, length in pixels         -->47
<!ENTITY % URL      "CDATA"     -- uniform resource locator          -->48
<!ENTITY % UlStyle  "(disc | square | circle)"    -- bullet styles   -->49
<!ENTITY % AccessKey "CDATA"    -- [0123456789RGBY]i                 -->50
<!ENTITY % Transparency "NUMBER"    -- 0 .. 100%                     -->51



52
53



<!--================ Character Mnemonic Entities ====================-->54
55



<!-- Portions (C) International Organization for Standardization 1986-->56
<!-- Permission to copy in any form is granted for use with          -->57
<!-- conforming SGML systems and applications as defined in          -->58
<!-- ISO 8879, provided this notice is included in all copies.       -->59



60
<!ENTITY nbsp   CDATA "&#160;" -- no-break space                     -->61
<!ENTITY iexcl  CDATA "&#161;" -- inverted exclamation mark          -->62
<!ENTITY cent   CDATA "&#162;" -- cent sign                          -->63
<!ENTITY pound  CDATA "&#163;" -- pound sterling sign                -->64
<!ENTITY curren CDATA "&#164;" -- general currency sign              -->65
<!ENTITY yen    CDATA "&#165;" -- yen sign = yuan sign               -->66
<!ENTITY brvbar CDATA "&#166;" -- broken (vertical) bar              -->67
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<!ENTITY sect   CDATA "&#167;" -- section sign                       -->1
<!ENTITY uml    CDATA "&#168;" -- umlaut (dieresis)                  -->2
<!ENTITY copy   CDATA "&#169;" -- copyright sign                     -->3
<!ENTITY ordf   CDATA "&#170;" -- ordinal indicator, feminine        -->4
<!ENTITY laquo  CDATA "&#171;" -- angle quotation mark, left         -->5
<!ENTITY not    CDATA "&#172;" -- not sign                           -->6
<!ENTITY shy    CDATA "&#173;" -- soft hyphen                        -->7
<!ENTITY reg    CDATA "&#174;" -- registered sign                    -->8
<!ENTITY macr   CDATA "&#175;" -- macron                             -->9
<!ENTITY deg    CDATA "&#176;" -- degree sign                        -->10
<!ENTITY plusmn CDATA "&#177;" -- plus-or-minus sign                 -->11
<!ENTITY sup2   CDATA "&#178;" -- superscript two                    -->12
<!ENTITY sup3   CDATA "&#179;" -- superscript three                  -->13
<!ENTITY acute  CDATA "&#180;" -- acute accent                       -->14
<!ENTITY micro  CDATA "&#181;" -- micro sign                         -->15
<!ENTITY para   CDATA "&#182;" -- pilcrow (paragraph sign)           -->16
<!ENTITY middot CDATA "&#183;" -- middle dot                         -->17
<!ENTITY cedil  CDATA "&#184;" -- cedilla                            -->18
<!ENTITY sup1   CDATA "&#185;" -- superscript one                    -->19
<!ENTITY ordm   CDATA "&#186;" -- ordinal indicator, masculine       -->20
<!ENTITY raquo  CDATA "&#187;" -- angle quotation mark, right        -->21
<!ENTITY frac14 CDATA "&#188;" -- fraction one-quarter               -->22
<!ENTITY frac12 CDATA "&#189;" -- fraction one-half                  -->23
<!ENTITY frac34 CDATA "&#190;" -- fraction three-quarters            -->24
<!ENTITY iquest CDATA "&#191;" -- inverted question mark             -->25
<!ENTITY Agrave CDATA "&#192;" -- capital A, grave accent            -->26
<!ENTITY Aacute CDATA "&#193;" -- capital A, acute accent            -->27
<!ENTITY Acirc  CDATA "&#194;" -- capital A, circumflex accent       -->28
<!ENTITY Atilde CDATA "&#195;" -- capital A, tilde                   -->29
<!ENTITY Auml   CDATA "&#196;" -- capital A, dieresis or umlaut mark -->30
<!ENTITY Aring  CDATA "&#197;" -- capital A, ring                    -->31
<!ENTITY AElig  CDATA "&#198;" -- capital AE diphthong (ligature)    -->32
<!ENTITY Ccedil CDATA "&#199;" -- capital C, cedilla                 -->33
<!ENTITY Egrave CDATA "&#200;" -- capital E, grave accent            -->34
<!ENTITY Eacute CDATA "&#201;" -- capital E, acute accent            -->35
<!ENTITY Ecirc  CDATA "&#202;" -- capital E, circumflex accent       -->36
<!ENTITY Euml   CDATA "&#203;" -- capital E, dieresis or umlaut mark -->37
<!ENTITY Igrave CDATA "&#204;" -- capital I, grave accent            -->38
<!ENTITY Iacute CDATA "&#205;" -- capital I, acute accent            -->39
<!ENTITY Icirc  CDATA "&#206;" -- capital I, circumflex accent       -->40
<!ENTITY Iuml   CDATA "&#207;" -- capital I, dieresis or umlaut mark -->41
<!ENTITY ETH    CDATA "&#208;" -- capital Eth, Icelandic             -->42
<!ENTITY Ntilde CDATA "&#209;" -- capital N, tilde                   -->43
<!ENTITY Ograve CDATA "&#210;" -- capital O, grave accent            -->44
<!ENTITY Oacute CDATA "&#211;" -- capital O, acute accent            -->45
<!ENTITY Ocirc  CDATA "&#212;" -- capital O, circumflex accent       -->46
<!ENTITY Otilde CDATA "&#213;" -- capital O, tilde                   -->47
<!ENTITY Ouml   CDATA "&#214;" -- capital O, dieresis or umlaut mark -->48
<!ENTITY times  CDATA "&#215;" -- multiply sign                      -->49
<!ENTITY Oslash CDATA "&#216;" -- capital O, slash                   -->50
<!ENTITY Ugrave CDATA "&#217;" -- capital U, grave accent            -->51
<!ENTITY Uacute CDATA "&#218;" -- capital U, acute accent            -->52
<!ENTITY Ucirc  CDATA "&#219;" -- capital U, circumflex accent       -->53
<!ENTITY Uuml   CDATA "&#220;" -- capital U, dieresis or umlaut mark -->54
<!ENTITY Yacute CDATA "&#221;" -- capital Y, acute accent            -->55
<!ENTITY THORN  CDATA "&#222;" -- capital THORN, Icelandic           -->56
<!ENTITY szlig  CDATA "&#223;" -- small sharp s, German sz ligature  -->57
<!ENTITY agrave CDATA "&#224;" -- small a, grave accent              -->58
<!ENTITY aacute CDATA "&#225;" -- small a, acute accent              -->59
<!ENTITY acirc  CDATA "&#226;" -- small a, circumflex accent         -->60
<!ENTITY atilde CDATA "&#227;" -- small a, tilde                     -->61
<!ENTITY auml   CDATA "&#228;" -- small a, dieresis or umlaut mark   -->62
<!ENTITY aring  CDATA "&#229;" -- small a, ring                      -->63
<!ENTITY aelig  CDATA "&#230;" -- small ae diphthong (ligature)      -->64
<!ENTITY ccedil CDATA "&#231;" -- small c, cedilla                   -->65
<!ENTITY egrave CDATA "&#232;" -- small e, grave accent              -->66
<!ENTITY eacute CDATA "&#233;" -- small e, acute accent              -->67
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<!ENTITY ecirc  CDATA "&#234;" -- small e, circumflex accent         -->1
<!ENTITY euml   CDATA "&#235;" -- small e, dieresis or umlaut mark   -->2
<!ENTITY igrave CDATA "&#236;" -- small i, grave accent              -->3
<!ENTITY iacute CDATA "&#237;" -- small i, acute accent              -->4
<!ENTITY icirc  CDATA "&#238;" -- small i, circumflex accent         -->5
<!ENTITY iuml   CDATA "&#239;" -- small i, dieresis or umlaut mark   -->6
<!ENTITY eth    CDATA "&#240;" -- small eth, Icelandic               -->7
<!ENTITY ntilde CDATA "&#241;" -- small n, tilde                     -->8
<!ENTITY ograve CDATA "&#242;" -- small o, grave accent              -->9
<!ENTITY oacute CDATA "&#243;" -- small o, acute accent              -->10
<!ENTITY ocirc  CDATA "&#244;" -- small o, circumflex accent         -->11
<!ENTITY otilde CDATA "&#245;" -- small o, tilde                     -->12
<!ENTITY ouml   CDATA "&#246;" -- small o, dieresis or umlaut mark   -->13
<!ENTITY divide CDATA "&#247;" -- divide sign                        -->14
<!ENTITY oslash CDATA "&#248;" -- small o, slash                     -->15
<!ENTITY ugrave CDATA "&#249;" -- small u, grave accent              -->16
<!ENTITY uacute CDATA "&#250;" -- small u, acute accent              -->17
<!ENTITY ucirc  CDATA "&#251;" -- small u, circumflex accent         -->18
<!ENTITY uuml   CDATA "&#252;" -- small u, dieresis or umlaut mark   -->19
<!ENTITY yacute CDATA "&#253;" -- small y, acute accent              -->20
<!ENTITY thorn  CDATA "&#254;" -- small thorn, Icelandic             -->21
<!ENTITY yuml   CDATA "&#255;" -- small y, dieresis or umlaut mark   -->22



23
<!--====================== Currency Symbols =========================-->24



25
<!ENTITY euro   CDATA "&#8364;"  -- euro sign                        -->26



27
<!--================ Entities for Special Symbols ===================-->28



29
<!ENTITY quot   CDATA "&#34;"  -- quotation mark                     -->30
<!ENTITY QUOT   CDATA "&#34;"  -- quotation mark                     -->31
<!ENTITY amp    CDATA "&#38;"  -- ampersand                          -->32
<!ENTITY AMP    CDATA "&#38;"  -- ampersand                          -->33
<!ENTITY lt     CDATA "&#60;"  -- less than                          -->34
<!ENTITY LT     CDATA "&#60;"  -- less than                          -->35
<!ENTITY gt     CDATA "&#62;"  -- greater than                       -->36
<!ENTITY GT     CDATA "&#62;"  -- greater than                       -->37



38
39



<!--========================= Text Markup ===========================-->40
41



<!ENTITY % font42
    "TT | I | B  | U | STRIKE | BIG | SMALL | SUB | SUP | BLINK"43



  >44
<!ENTITY % phrase45
    "EM | STRONG | DFN | CODE | SAMP | KBD | VAR | CITE"46
    >47
<!ENTITY % special48
    "A | IMG | APPLET | FONT | BASEFONT | BR | SCRIPT | MAP"49
    >50
<!ENTITY % text51
    "#PCDATA | %font | %phrase | %special"52
    >53



54
<!--============== Entities for Widely-Known Color Names ============-->55



56
<!--  There are also 16 widely known color names:                    -->57
<!--                                                                 -->58
<!--      aqua, black, blue, fuchsia, gray, green, lime, maroon,     -->59
<!--      navy, olive, purple, red, silver, teal, white, and yellow  -->60
<!--                                                                 -->61
<!--   These colors were originally picked as being the standard     -->62
<!--   16 colors supported with the Windows VGA palette.             -->63



64
<!ENTITY % vgacolor65
    "aqua | black | blue | fuchsia | gray | green | lime |66
     maroon | navy | olive | purple | red | silver | teal |67
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     white | yellow"1
     >2



3
<!ENTITY % stdcolor "(%vgacolor | grey)" >4



5
<!ENTITY % color "%stdcolor" >6



7
8



<!ELEMENT (%font|%phrase) - - (%text)* >9
10



<!-- NB: FONT contents promoted -->11
<!ELEMENT FONT - - (%body.content)* -- local change to font          -->12
<!ATTLIST FONT13
    size            %fontsize       #IMPLIED14
    color           %Color          #IMPLIED15
>16



17
<!ELEMENT BASEFONT - O EMPTY    -- base font size (1 to 7)           -->18
<!ATTLIST BASEFONT19
    size    %fontsize   #IMPLIED    -- base font size                --20
    color   %color      #IMPLIED    -- base font color                --21
    >22



23
<!ELEMENT BR    - O EMPTY       -- forced line break                 -->24
<!ATTLIST BR25
    clear   (left|all|right|none)   none -- control of text flow     --26
    >27



28
<!--===================== HTML content models =======================-->29



30
<!-- HTML has three basic content models:                            -->31
<!--                                                                 -->32
<!--  %text           character level elements and text strings      -->33
<!--  %flow           block-like elements, e.g. paragraphs and lists -->34
<!--  %body.content   as %flow plus headers H1-H6 and ADDRESS        -->35



36
<!ENTITY % block37
    "P | %list | %preformatted | DL | DIV | CENTER |38
     BLOCKQUOTE | FORM | ISINDEX | HR | TABLE | MARQUEE"39
    >40



41
<!ENTITY % flow "(%text | %block)*" -- used for DD and LI            -->42



43
<!--======================== Document Body ==========================-->44



45
<!ENTITY % body.content "(%heading | %text | %block | ADDRESS)*" >46



47
<!ELEMENT BODY O O  %body.content>48
<!ATTLIST BODY49
    background   %URL    #IMPLIED    -- tile for document background  --50
    bgcolor      %Color  #IMPLIED    -- background color              --51
    text         %Color  #IMPLIED    -- text color                    --52
    link         %Color  #IMPLIED    -- link color                    --53
    vlink        %Color  #IMPLIED    -- visited link color            --54
    alink        %Color  #IMPLIED    -- active link color             --55
    transparency %Transparency  #IMPLIED56
    leftmargin   %pixels #IMPLIED    -- left margin for whole page    --57
    rightmargin  %pixels #IMPLIED    -- right margin for whole page   --58
    topmargin    %pixels #IMPLIED    -- top margin for whole page     --59
    bottommargin %pixels #IMPLIED    -- bottom margin for whole page  --60
    >61



62
<!ENTITY % address.content "((%text;) | P)*" >63



64
<!ELEMENT ADDRESS - - %address.content >65



66
<!ENTITY % txtset   "(left | center | right | justify)" >67
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1
<!ELEMENT DIV - - %body.content >2
<!ATTLIST DIV3
    align   %txtset #IMPLIED        -- alignment of following text   --4
    >5



6
<!ELEMENT CENTER - - %body.content  -- short for DIV ALIGN=CENTER    -->7



8
<!--====================== The Anchor Element =======================-->9



10
<!ELEMENT A - - (%text)* -(A) >11
<!ATTLIST A12
    name    CDATA       #IMPLIED    -- named link end                --13
....id..    CDATA       #IMPLIED    -- named link end                --14
    href    %URL        #IMPLIED    -- URL for linked resource       --15
    rel     %linktype   #IMPLIED    -- forward link type             --16
    rev     %linktype   #IMPLIED    -- reverse link type             --17
    title   CDATA       #IMPLIED    -- advisory title string         --18
....target (_SELF|_TOP) _SELF19
    accesskey %AccessKey #IMPLIED   -- function key navigation       --20
    >21



22
<!--==================== Client-Side Image Maps =====================-->23
<!-- These must be placed in the same document.                      -->24



25
<!ENTITY % Shape    "(rect | circle | poly)" >26
<!ENTITY % Coords   "CDATA"       -- comma separated list of numbers -->27



28
<!ELEMENT MAP - - (AREA)* >29
<!ATTLIST MAP30
    name        CDATA   #IMPLIED31
    >32



33
<!ELEMENT AREA - O EMPTY >34
<!ATTLIST AREA35
    shape       %shape   rect36
....id..        CDATA    #IMPLIED    -- named link end                --37
    coords      %coords  #IMPLIED    -- defines coordinates for shape --38
    href        %URL     #IMPLIED    -- this region acts as link      --39
    nohref     (nohref)  #IMPLIED    -- this region has no action     --40
    alt         CDATA    #REQUIRED   -- for non-graphical user agents --41
    accesskey %AccessKey #IMPLIED    -- function key navigation       --42
    >43



44
<!--======================= The Link Element ========================-->45



46
<!ELEMENT LINK - O EMPTY >47
<!ATTLIST LINK48
    href    %URL        #IMPLIED    -- URL for linked resource       --49
    rel     %linktype   #IMPLIED    -- forward link type             --50
    rev     %linktype   #IMPLIED    -- reverse link type             --51
    title   CDATA       #IMPLIED    -- advisory title string         --52
>53



54
<!--============================ Images =============================-->55



56
<!--  Suggested widths are used for negotiating image size           -->57
<!--  with the module responsible for painting the image.            -->58
<!--  ALIGN=LEFT or RIGHT cause image to float to margin             -->59
<!--  and for subsequent text to wrap around image.                  -->60



61
<!ENTITY % IAlign62
    "( absbottom | absmiddle | baseline | bottom |63
       center | middle | right | top)" >64



65
66



<!ELEMENT IMG    - O EMPTY          -- Embedded image                -->67
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<!ATTLIST IMG1
    src         %URL    #REQUIRED   -- URL of image to embed         --2
    lowsrc      %URL    #IMPLIED    -- ULR of image placeholder      --3
    alt         CDATA   #IMPLIED    -- for display in place of image --4
    align       %IAlign #IMPLIED    -- vertical or horiz. alignment  --5
    height      %Pixels #IMPLIED    -- suggested height in pixels    --6
    width       %Pixels #IMPLIED    -- suggested width in pixels     --7
    border      %Border #IMPLIED    -- suggested link border width   --8
    hspace      %Pixels #IMPLIED    -- suggested horizontal gutter   --9
    vspace      %Pixels #IMPLIED    -- suggested vertical gutter     --10
    usemap      %URL    #IMPLIED    -- use client-side image map     --11
    ismap       (ismap) #IMPLIED    -- use server image map          --12
    transparency    %Transparency   #IMPLIED13
    >14
<!--  USEMAP points to a MAP element which may be in this document   -->15
<!--  or, though not widely supported, in an external document.      -->16



17
<!--======================= Java APPLET tag =========================-->18
<!--  This tag is not supported by TeleWeb browsers, but proper      -->19
<!--  parsing can only be achieved by recognising the expected       -->20
<!--  syntax.                                                        -->21



22
<!ELEMENT APPLET - - (PARAM | %text)* >23



24
<!ELEMENT PARAM - O EMPTY >25



26
<!--======================= Horizontal Rule =========================-->27



28
<!ELEMENT HR    - O EMPTY >29
<!ATTLIST HR30
    align       (left|right|center) #IMPLIED31
    noshade     (noshade)   #IMPLIED32
    size        %Pixels     #IMPLIED33
    width       %Length     #IMPLIED34
    color       %Color      #IMPLIED35
    >36



37
<!--========================== Paragraph ============================-->38



39
<!ELEMENT P     - O (%text)* >40
<!ATTLIST P41
    align       %txtset     #IMPLIED42
    >43



44
<!--=========================== Headings ============================-->45
<!--  There are six levels of headers from H1 (the most important)   -->46
<!--  to H6 (the least important).                                   -->47



48
<!ELEMENT ( %heading )  - -  (%text;)* >49
<!ATTLIST ( %heading )50
    align       %txtset     #IMPLIED51
    >52



53
<!--====================== Preformatted Text ========================-->54



55
<!-- excludes images and changes in font size                        -->56
<!ENTITY % pre.exclusion "IMG | BIG | SMALL | SUB | SUP | FONT" >57



58
<!ELEMENT PRE - - (%text)* -(%pre.exclusion) >59
<!ATTLIST PRE60
    width       NUMBER      #IMPLIED61
    >62



63
<!--====================== Block-like Quotes ========================-->64



65
<!ELEMENT BLOCKQUOTE - - %body.content >66



67
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<!--===========================  Lists ==============================-->1
<!--  HTML 3.2 lets you control the sequence number for ordered      -->2
<!--  lists.  You can set the sequence number with the START and     -->3
<!--  VALUE attributes.  The TYPE attribute may be used to specify   -->4
<!--  the rendering of ordered and unordered lists.                  -->5



6
<!-- Definition lists - DT for term, DD for its definition           -->7
<!ELEMENT DL    - -  (DT|DD)+ >8
<!ATTLIST DL9
    compact     (compact) #IMPLIED  -- more compact style            --10
    >11



12
<!ELEMENT DT - O  (%text)* >13
<!ELEMENT DD - O  %flow; >14



15
<!-- Ordered lists OL, and unordered lists UL                        -->16
<!ELEMENT (OL|UL) - -  (LI)+ >17



18
<!--  Numbering style                                                -->19
<!--    1   Arabic numbers      1, 2, 3, ...                         -->20
<!--    a   lower alpha         a, b, c, ...                         -->21
<!--    A   upper alpha         A, B, C, ...                         -->22
<!--    i   lower Roman         i, ii, iii, ...                      -->23
<!--    I   upper Roman         I, II, III, ...                      -->24
<!--                                                                 -->25
<!--  The style is applied to the sequence number which by default   -->26
<!--  is reset to 1 for the first list item in an ordered list.      -->27
<!--                                                                 -->28
<!--  This can't be expressed directly in SGML due to case folding.  -->29



30
<!ATTLIST OL                            -- Ordered Lists             --31
    type        %OLStyle    #IMPLIED    -- numbering style           --32
    start       NUMBER      #IMPLIED    -- starting sequence number  --33
    compact     (compact)   #IMPLIED    -- reduced interitem spacing --34
    >35



36
<!ATTLIST UL                            -- Unordered Lists           --37
    type        %ULStyle    #IMPLIED    -- bullet style              --38
    compact     (compact)   #IMPLIED    -- reduced interitem spacing --39
    >40



41
<!ELEMENT (DIR|MENU) - -  (LI)+ -(%block) >42
<!ATTLIST DIR43
    compact     (compact)   #IMPLIED44
    >45
<!ATTLIST MENU46
    compact     (compact)   #IMPLIED47
    >48



49
50



<!--  The type attribute can be used to change the bullet style      -->51
<!--  in unordered lists and the numbering style in ordered lists    -->52



53
<!ELEMENT LI - O %flow                  -- list item                 -->54
<!ATTLIST LI55
    type        %LIStyle    #IMPLIED    -- list item style           --56
    value       NUMBER      #IMPLIED    -- reset sequence number     --57
    >58



59
<!--================ Forms ==========================================-->60
<!—- This tag is not supported by TeleWeb Profile 1 browsers         -->61
<!—- The whole content of form elements must be ignored.             -->62



63
<!ELEMENT FORM - - %body.content -(FORM) >64



65
<!--============================ Tables =============================-->66
<!-- Widely deployed subset of the full table standard, see RFC 1942 -->67
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<!-- e.g., at http://www.ics.uci.edu/pub/ietf/html/rfc1942.txt       -->1
2



<!-- horizontal placement of table relative to window                -->3
<!ENTITY % Where        "(left | center | right)" >4



5
<!-- horizontal alignment attributes for cell contents               -->6
<!ENTITY % cell.halign  "align  %txtset #IMPLIED" >7



8
<!-- vertical alignment attributes for cell contents                 -->9
<!ENTITY % cell.valign  "valign (top | middle | bottom)  #IMPLIED" >10



11
<!ELEMENT TABLE     - - (CAPTION?, TR+) >12
<!ELEMENT TR        - O (TH|TD)* >13
<!ELEMENT (TH|TD)   - O %body.content >14



15
<!ATTLIST TABLE                         -- Table Element             --16
    align           %Where  #IMPLIED    -- table position in window  --17
    width           %Length #IMPLIED    -- table width in window     --18
    height          %Pixels #IMPLIED    -- table height in pixels    --19
    border          %Border #IMPLIED    -- frame width around table  --20
    cellspacing     %Pixels #IMPLIED    -- spacing between cells     --21
    cellpadding     %Pixels #IMPLIED    -- spacing within cells      --22
    bgcolor         %Color  #IMPLIED    -- background color          --23
    background      %URL    #IMPLIED    -- background image          --24
    transparency    %Transparency   #IMPLIED25
    >26



27
<!ELEMENT CAPTION - - (%text;)*         -- table or figure caption   -->28
<!ATTLIST CAPTION29
    align   (top|bottom|left|center|right)  #IMPLIED30
    valign  (top|bottom)                    #IMPLIED31
    >32



33
<!ATTLIST TR                        -- table row                     --34
    %cell.halign                    -- horizontal alignment in cells --35
    %cell.valign                    -- vertical alignment in cells   --36
    bgcolor     %Color  #IMPLIED    -- background color              --37
    transparency    %Transparency   #IMPLIED38
    >39



40
<!ATTLIST (TH|TD)                   -- header or data cell           --41
    nowrap      (nowrap) #IMPLIED   -- suppress word wrap            --42
    rowspan     NUMBER      1       -- number of rows spanned        --43
    colspan     NUMBER      1       -- number of cols spanned        --44
    %cell.halign                    -- horizontal alignment in cell  --45
    %cell.valign                    -- vertical alignment in cell    --46
    width       %Pixels #IMPLIED    -- suggested width for cell      --47
    height      %Pixels #IMPLIED    -- suggested height for cell     --48
    bgcolor     %Color  #IMPLIED    -- background color              --49
    background  %URL    #IMPLIED    -- background image              --50
    transparency    %Transparency   #IMPLIED51
    >52



53
<!--======================== Document Head ==========================-->54



55
<!-- %head.misc defined earlier on as "SCRIPT|STYLE|LINK"            -->56



57
<!ENTITY % head.content "TITLE &amp; ISINDEX? &amp; BASE?" >58



59
<!ELEMENT HEAD O O  (%head.content) +(%head.misc) >60



61
<!--  The TITLE element is not part of the flow of text.  It should  -->62
<!--  be displayed, for example, as the page header or window title. -->63



64
<!ELEMENT TITLE - - (#PCDATA)* -(%head.misc) >65



66
<!ELEMENT ISINDEX - O EMPTY >67
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1
<!--  The BASE element gives an absolute URL for dereferencing       -->2
<!--  relative URLs.                                                 -->3
<!--                                                                 -->4
<!--  In the absence of a BASE element the document URL should be    -->5
<!--  used.  Note that this is not necessarily the same as the URL   -->6
<!--  used to request the document, as the base URL may be           -->7
<!--  overridden by an HTTP header accompanying the document.        -->8



9
<!ELEMENT BASE - O EMPTY >10
<!ATTLIST BASE11
    href    %URL  #REQUIRED12
    >13



14
<!-- SCRIPT/STYLE are place holders for transition to Profile 2/3    -->15



16
<!ELEMENT STYLE  - - CDATA -- placeholder for style info             -->17
<!ELEMENT SCRIPT - - CDATA -- placeholder for script statements      -->18



19
<!--====================== Document Structure =======================-->20



21
<!ENTITY % attr.version "VERSION CDATA #FIXED '%TeleWeb.version;'" >22



23
<!ENTITY % html.content "HEAD, BODY" >24



25
<!ELEMENT HTML O O  (%html.content) >26



27
<!--====================== TeleWeb Extensions =======================-->28



29
<!ELEMENT MARQUEE - - (#PCDATA | FONT | %font)* >30



31
<!--  Note: a marquee cannot contain anchors, images, scripts, maps  -->32
<!--  or other inappropriate elements.  It can only contain text and -->33
<!--  font requests.                                                 -->34



35
<!ATTLIST MARQUEE36
    behavior        (alternate | scroll | slide)    scroll37
    bgcolor         %Color      #IMPLIED38
    direction       (left | right | up | down)      #IMPLIED39
    height          %Length     #IMPLIED40
    hspace          %Pixels     041
    loop            NUMBER      142
    scrollamount    %Pixels     343
    scrolldelay     NUMBER      16 -- ms --44
    transparency    %Transparency   #IMPLIED45
    vspace          %Pixels     046
    width           %Length     #IMPLIED47
    >48



49
<!--                            The End                              -->50



51
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Annex E TeleWeb Default CSS2 style sheet1



TeleWeb does not support Style sheets.  The style sheet is used here as syntax to describe the default behaviour.2



The following style sheet describes the default style sheet for TeleWeb . Browsers which do not support the italic font style3
shall use the plain style instead.4



A:link    IMG5
           { border-width:  0px;6
             border-style:  solid;7
             solid border-color: blue }8



9
A:visited IMG10
           { border-width:  0px;11
             border-style:  solid;12
             border-color:  blue }13



14
A:active  IMG15
           { border-width:  0px;16
             border-style:  solid;17
             border-color:  blue }18



19
ADDRESS    { font-style:    italic }20



21
B          { font-weight:   bolder }22



23
BIG        { font-size:     larger }24



25
BLOCKQUOTE { margin-left:   35px;26
             margin-right:  35px }27



28
BODY       { margin-left:   9px;29
             margin-right:  9px;30
             margin-top  : 15px;31
             margin-bottom 15px;32
             font-family:   proportional;33
             font-size:     small;34
             font-style:    normal;35
             font-weight:   normal;36
             background:    #D4D4D4;37
             color:         black }38



39
CAPTION    { margin-bottom: 10px }40



41
CENTER     { text-align:    center }42



43
CITE       { font-style:    italic }44



45
CODE       { font-family:   monospace }46



47
DD         { margin-left:   50px }48



49
DFN        { font-family:   italic }50



51
DIV        { }52



53
DIR        { list-style:    disc }54



55
DT         { }56



57
EM         { font-style:    italic }58



59
H1         { margin-top:    15px;60
             margin-bottom: 15px;61
             font-size:     x-large;62
             font-weight:   bold }63



64
H2         { margin-top:    15px;65
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             margin-bottom: 15px;1
             font-size:     large;2
             font-weight:   bold }3



4
H3         { margin-top:    15px;5
             margin-bottom: 15px;6
             font-size:     medium;7
             font-weight:   bold }8



9
H4         { margin-top:    15px;10
             margin-bottom: 15px;11
             font-size:     small;12
             font-weight:   bold }13



14
H5         { margin-top:    15px;15
             margin-bottom: 15px;16
             font-size:     x-small;17
             font-weight:   bold }18



19
H6         { margin-top:    15px;20
             margin-bottom: 15px;21
             font-size:     xx-small;22
             font-weight:   bold }23



24
HR         { margin-top:    6px;25
             margin-bottom: 6px;26
             text-align:    center;27
             border-top-color:    #555555;28
             border-right-color:  #AAAAAA;29
             border-bottom-color: #AAAAAA;30
             border-left-color:   #555555 }31



32
I          { font-style:    italic }33



34
KBD         { font-family:  monospace }35



36
LI          { margin-left:  35px }37



38
MENU        { }39



40
OL          { list-style:   decimal;41
              margin-top:   0px }42



43
P           { margin-top:   18px;44
              margin-bottom: 18px }45



46
PRE         { margin-top:   18px;47
              margin-bottom: 18px;48
              font-family:  monospace;49
              white-space:  pre }50



51
SAMP        { font-family:  monospace }52



53
SMALL       { font-size:    smaller }54



55
STRIKE      { text-decoration: line-through }56



57
STRONG      { font-weight:  bolder }58



59
SUB         { vertical-align: sub }60



61
SUP         { vertical-align: super }62



63
TD          { vertical-align: middle;64
              text-align:   left }65



66
TH          { vertical-align: middle;67
              font-weight:  bolder;68
              text-align:   center }69



70
TT          { font-family:  monospace }71
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1
U           { text-decoration: underline }2



3
UL          { list-style:   disc }4



5
UL UL       { list-style:   circle }6



7
UL UL UL    { list-style:   square }8



9
VAR         { font-style:   italic }10



11
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Annex F Font Metrics1



The following tables define the metrics of all fonts. There is one proportional and one monospaced font each in 5 different2
sizes. For the proportional font the advances of all glyphs are listed. For the monospaced font the advances of all glyphs are3
equal. If bold or italics styles are supported the same metrics as for the plain styles shall be used.4



--------------------------------------------------------------------------------5
Generic Name = sans-serif6
Type         = Proportional7
HTML Size    =  2 pixels8
Size         = 22 pixels9
Ascent       = 17 pixels10
Descent      =  5 pixels11
Text Lines   = 22.912
Line Gap     = -113



14
Table of Glyph Advances:15



16
 32 ' '  6     33 '!'  6     34 '"'  8     35 '#' 16     36 '$' 11     37 '%' 1417
 38 '&' 12     39 '''  5     40 '('  8     41 ')'  8     42 '*'  7     43 '+' 1318
 44 ','  5     45 '-'  7     46 '.'  5     47 '/'  7     48 '0' 11     49 '1' 1119
 50 '2' 11     51 '3' 11     52 '4' 11     53 '5' 11     54 '6' 11     55 '7' 1120
 56 '8' 11     57 '9' 11     58 ':'  5     59 ';'  5     60 '<' 13     61 '=' 1321
 62 '>' 13     63 '?'  9     64 '@' 15     65 'A' 11     66 'B' 11     67 'C'  922
 68 'D' 12     69 'E' 10     70 'F'  9     71 'G' 11     72 'H' 12     73 'I'  523
 74 'J'  5     75 'K' 10     76 'L'  9     77 'M' 15     78 'N' 13     79 'O' 1224
 80 'P' 11     81 'Q' 12     82 'R' 11     83 'S' 10     84 'T'  9     85 'U' 1225
 86 'V' 11     87 'W' 15     88 'X' 10     89 'Y' 10     90 'Z'  9     91 '['  826
 92 '\'  7     93 ']'  8     94 '^' 11     95 '_'  8     96 '`' 10     97 'a'  927
 98 'b' 10     99 'c'  8    100 'd' 10    101 'e' 10    102 'f'  6    103 'g' 1028
104 'h' 10    105 'i'  5    106 'j'  5    107 'k'  9    108 'l'  5    109 'm' 1629
110 'n' 10    111 'o' 10    112 'p' 10    113 'q' 10    114 'r'  7    115 's'  930
116 't'  7    117 'u' 10    118 'v'  9    119 'w' 13    120 'x'  9    121 'y'  931
122 'z'  8    123 '{'  6    124 '|'  4    125 '}'  6    126 '~' 1332



33
160 ' ' 11    161 '¡'  6    162 '¢' 11    163 '£' 11    164 '¤' 11    165 '¥' 1134
166 '¦' 11    167 '§' 11    168 '¨' 10    169 '©' 15    170 'ª' 11    171 '«'  935
172 '¬' 13    173 '-'  7    174 '®' 15    175 '¯' 11    176 '°'  8    177 '±' 1136
178 '²' 11    179 '³' 11    180 '´' 10    181 'µ' 11    182 '¶' 12    183 '·'  537
184 '¸' 11    185 '¹' 11    186 'º' 11    187 '»'  9    188 '¼' 17    189 '½' 1738
190 '¾' 17    191 '¿'  9    192 'À' 11    193 'Á' 11    194 'Â' 11    195 'Ã' 1139
196 'Ä' 11    197 'Å' 11    198 'Æ' 16    199 'Ç'  9    200 'È' 10    201 'É' 1040
202 'Ê' 10    203 'Ë' 10    204 'Ì'  5    205 'Í'  5    206 'Î'  5    207 'Ï'  541
208 'Ð' 11    209 'Ñ' 13    210 'Ò' 12    211 'Ó' 12    212 'Ô' 12    213 'Õ' 1242
214 'Ö' 12    215 '×' 13    216 'Ø' 12    217 'Ù' 12    218 'Ú' 12    219 'Û' 1243
220 'Ü' 12    221 'Ý' 10    222 'Þ' 11    223 'ß' 11    224 'à'  9    225 'á'  944
226 'â'  9    227 'ã'  9    228 'ä'  9    229 'å'  9    230 'æ' 15    231 'ç'  845
232 'è' 10    233 'é' 10    234 'ê' 10    235 'ë' 10    236 'ì'  5    237 'í'  546
238 'î'  5    239 'ï'  5    240 'ð' 11    241 'ñ' 10    242 'ò' 10    243 'ó' 1047
244 'ô' 10    245 'õ' 10    246 'ö' 10    247 '÷' 13    248 'ø' 10    249 'ù' 1048
250 'ú' 10    251 'û' 10    252 'ü' 10    253 'ý'  9    254 'þ' 11    255 'ÿ'  949



50
51
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--------------------------------------------------------------------------------1
Generic Name = sans-serif2
Type         = Proportional3
HTML Size    =  34
Size         = 24 pixels5
Ascent       = 19 pixels6
Descent      =  5 pixels7
Text Lines   = 20.98
Line Gap     = -19



10
Table of Glyph Advances:11



12
 32 ' '  6     33 '!'  6     34 '"'  9     35 '#' 17     36 '$' 12     37 '%' 1513
 38 '&' 14     39 '''  5     40 '('  8     41 ')'  8     42 '*'  7     43 '+' 1514
 44 ','  5     45 '-'  8     46 '.'  6     47 '/'  8     48 '0' 12     49 '1' 1215
 50 '2' 12     51 '3' 12     52 '4' 12     53 '5' 12     54 '6' 12     55 '7' 1216
 56 '8' 12     57 '9' 12     58 ':'  6     59 ';'  5     60 '<' 15     61 '=' 1517
 62 '>' 15     63 '?' 10     64 '@' 17     65 'A' 12     66 'B' 12     67 'C' 1018
 68 'D' 13     69 'E' 11     70 'F' 10     71 'G' 12     72 'H' 13     73 'I'  619
 74 'J'  6     75 'K' 12     76 'L'  9     77 'M' 17     78 'N' 14     79 'O' 1420
 80 'P' 12     81 'Q' 14     82 'R' 12     83 'S' 11     84 'T' 10     85 'U' 1321
 86 'V' 12     87 'W' 17     88 'X' 12     89 'Y' 11     90 'Z' 10     91 '['  822
 92 '\'  8     93 ']'  8     94 '^' 13     95 '_'  9     96 '`' 11     97 'a' 1023
 98 'b' 11     99 'c'  9    100 'd' 11    101 'e' 11    102 'f'  7    103 'g' 1124
104 'h' 11    105 'i'  5    106 'j'  5    107 'k' 10    108 'l'  6    109 'm' 1725
110 'n' 11    111 'o' 11    112 'p' 11    113 'q' 11    114 'r'  7    115 's'  926
116 't'  7    117 'u' 11    118 'v' 10    119 'w' 14    120 'x' 10    121 'y' 1027
122 'z'  9    123 '{'  7    124 '|'  5    125 '}'  7    126 '~' 1528



29
160 ' ' 12    161 '¡'  6    162 '¢' 12    163 '£' 12    164 '¤' 13    165 '¥' 1230
166 '¦' 13    167 '§' 13    168 '¨' 11    169 '©' 17    170 'ª' 13    171 '«' 1031
172 '¬' 15    173 '-'  8    174 '®' 17    175 '¯' 13    176 '°'  9    177 '±' 1332
178 '²' 13    179 '³' 13    180 '´' 11    181 'µ' 13    182 '¶' 13    183 '·'  633
184 '¸' 13    185 '¹' 13    186 'º' 13    187 '»' 10    188 '¼' 19    189 '½' 1934
190 '¾' 19    191 '¿' 10    192 'À' 12    193 'Á' 12    194 'Â' 12    195 'Ã' 1235
196 'Ä' 12    197 'Å' 12    198 'Æ' 18    199 'Ç' 10    200 'È' 11    201 'É' 1136
202 'Ê' 11    203 'Ë' 11    204 'Ì'  6    205 'Í'  6    206 'Î'  6    207 'Ï'  637
208 'Ð' 13    209 'Ñ' 14    210 'Ò' 14    211 'Ó' 14    212 'Ô' 14    213 'Õ' 1438
214 'Ö' 14    215 '×' 15    216 'Ø' 14    217 'Ù' 13    218 'Ú' 13    219 'Û' 1339
220 'Ü' 13    221 'Ý' 11    222 'Þ' 13    223 'ß' 12    224 'à' 10    225 'á' 1040
226 'â' 10    227 'ã' 10    228 'ä' 10    229 'å' 10    230 'æ' 16    231 'ç'  941
232 'è' 11    233 'é' 11    234 'ê' 11    235 'ë' 11    236 'ì'  5    237 'í'  542
238 'î'  5    239 'ï'  5    240 'ð' 13    241 'ñ' 11    242 'ò' 11    243 'ó' 1143
244 'ô' 11    245 'õ' 11    246 'ö' 11    247 '÷' 15    248 'ø' 11    249 'ù' 1144
250 'ú' 11    251 'û' 11    252 'ü' 11    253 'ý' 10    254 'þ' 13    255 'ÿ' 1045



46
47
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--------------------------------------------------------------------------------1
Generic Name = sans-serif2
Type         = Proportional3
HTML Size    =  44
Size         = 27 pixels5
Ascent       = 21 pixels6
Descent      =  6 pixels7
Text Lines   = 18.58
Line Gap     = -19



10
Table of Glyph Advances:11



12
 32 ' '  7     33 '!'  7     34 '"'  9     35 '#' 19     36 '$' 14     37 '%' 1713
 38 '&' 15     39 '''  6     40 '('  9     41 ')'  9     42 '*'  8     43 '+' 1614
 44 ','  6     45 '-'  9     46 '.'  6     47 '/'  8     48 '0' 14     49 '1' 1415
 50 '2' 14     51 '3' 14     52 '4' 14     53 '5' 14     54 '6' 14     55 '7' 1416
 56 '8' 14     57 '9' 14     58 ':'  6     59 ';'  6     60 '<' 16     61 '=' 1617
 62 '>' 16     63 '?' 10     64 '@' 19     65 'A' 13     66 'B' 13     67 'C' 1118
 68 'D' 14     69 'E' 12     70 'F' 11     71 'G' 14     72 'H' 14     73 'I'  719
 74 'J'  7     75 'K' 13     76 'L' 10     77 'M' 18     78 'N' 15     79 'O' 1520
 80 'P' 13     81 'Q' 15     82 'R' 13     83 'S' 12     84 'T' 11     85 'U' 1421
 86 'V' 13     87 'W' 19     88 'X' 13     89 'Y' 12     90 'Z' 11     91 '['  922
 92 '\'  8     93 ']'  9     94 '^' 14     95 '_' 10     96 '`' 12     97 'a' 1123
 98 'b' 12     99 'c' 10    100 'd' 12    101 'e' 12    102 'f'  7    103 'g' 1224
104 'h' 12    105 'i'  6    106 'j'  6    107 'k' 11    108 'l'  6    109 'm' 1925
110 'n' 12    111 'o' 12    112 'p' 12    113 'q' 12    114 'r'  8    115 's' 1026
116 't'  8    117 'u' 12    118 'v' 11    119 'w' 15    120 'x' 11    121 'y' 1127
122 'z' 10    123 '{'  8    124 '|'  5    125 '}'  8    126 '~' 1628



29
160 ' ' 14    161 '¡'  7    162 '¢' 14    163 '£' 14    164 '¤' 14    165 '¥' 1430
166 '¦' 14    167 '§' 14    168 '¨' 12    169 '©' 18    170 'ª' 14    171 '«' 1131
172 '¬' 16    173 '-'  9    174 '®' 18    175 '¯' 14    176 '°'  9    177 '±' 1432
178 '²' 14    179 '³' 14    180 '´' 12    181 'µ' 14    182 '¶' 15    183 '·'  633
184 '¸' 14    185 '¹' 14    186 'º' 14    187 '»' 11    188 '¼' 21    189 '½' 2134
190 '¾' 21    191 '¿' 10    192 'À' 13    193 'Á' 13    194 'Â' 13    195 'Ã' 1335
196 'Ä' 13    197 'Å' 13    198 'Æ' 19    199 'Ç' 11    200 'È' 12    201 'É' 1236
202 'Ê' 12    203 'Ë' 12    204 'Ì'  7    205 'Í'  7    206 'Î'  7    207 'Ï'  737
208 'Ð' 14    209 'Ñ' 15    210 'Ò' 15    211 'Ó' 15    212 'Ô' 15    213 'Õ' 1538
214 'Ö' 15    215 '×' 16    216 'Ø' 15    217 'Ù' 14    218 'Ú' 14    219 'Û' 1439
220 'Ü' 14    221 'Ý' 12    222 'Þ' 14    223 'ß' 13    224 'à' 11    225 'á' 1140
226 'â' 11    227 'ã' 11    228 'ä' 11    229 'å' 11    230 'æ' 18    231 'ç' 1041
232 'è' 12    233 'é' 12    234 'ê' 12    235 'ë' 12    236 'ì'  6    237 'í'  642
238 'î'  6    239 'ï'  6    240 'ð' 14    241 'ñ' 12    242 'ò' 12    243 'ó' 1243
244 'ô' 12    245 'õ' 12    246 'ö' 12    247 '÷' 16    248 'ø' 12    249 'ù' 1244
250 'ú' 12    251 'û' 12    252 'ü' 12    253 'ý' 11    254 'þ' 14    255 'ÿ' 1145



46
47
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--------------------------------------------------------------------------------1
Generic Name = sans-serif2
Type         = Proportional3
HTML Size    =  54
Size         = 31 pixels5
Ascent       = 24 pixels6
Descent      =  7 pixels7
Text Lines   = 16.08
Line Gap     = -19



10
Table of Glyph Advances:11



12
 32 ' '  8     33 '!'  8     34 '"' 11     35 '#' 22     36 '$' 16     37 '%' 2013
 38 '&' 18     39 '''  7     40 '(' 11     41 ')' 11     42 '*' 10     43 '+' 1914
 44 ','  7     45 '-' 10     46 '.'  7     47 '/' 10     48 '0' 16     49 '1' 1615
 50 '2' 16     51 '3' 16     52 '4' 16     53 '5' 16     54 '6' 16     55 '7' 1616
 56 '8' 16     57 '9' 16     58 ':'  7     59 ';'  7     60 '<' 19     61 '=' 1917
 62 '>' 19     63 '?' 12     64 '@' 22     65 'A' 16     66 'B' 16     67 'C' 1318
 68 'D' 16     69 'E' 14     70 'F' 13     71 'G' 16     72 'H' 17     73 'I'  819
 74 'J'  8     75 'K' 15     76 'L' 12     77 'M' 21     78 'N' 18     79 'O' 1820
 80 'P' 15     81 'Q' 18     82 'R' 16     83 'S' 14     84 'T' 13     85 'U' 1721
 86 'V' 16     87 'W' 22     88 'X' 15     89 'Y' 15     90 'Z' 13     91 '[' 1122
 92 '\' 10     93 ']' 11     94 '^' 16     95 '_' 12     96 '`' 14     97 'a' 1323
 98 'b' 14     99 'c' 11    100 'd' 14    101 'e' 14    102 'f'  9    103 'g' 1424
104 'h' 14    105 'i'  7    106 'j'  7    107 'k' 13    108 'l'  8    109 'm' 2225
110 'n' 14    111 'o' 14    112 'p' 14    113 'q' 14    114 'r'  9    115 's' 1226
116 't'  9    117 'u' 14    118 'v' 13    119 'w' 18    120 'x' 13    121 'y' 1327
122 'z' 11    123 '{'  9    124 '|'  6    125 '}'  9    126 '~' 1928



29
160 ' ' 16    161 '¡'  8    162 '¢' 16    163 '£' 16    164 '¤' 16    165 '¥' 1630
166 '¦' 16    167 '§' 16    168 '¨' 14    169 '©' 22    170 'ª' 16    171 '«' 1331
172 '¬' 19    173 '-' 10    174 '®' 22    175 '¯' 16    176 '°' 11    177 '±' 1632
178 '²' 16    179 '³' 16    180 '´' 14    181 'µ' 16    182 '¶' 17    183 '·'  733
184 '¸' 16    185 '¹' 16    186 'º' 16    187 '»' 13    188 '¼' 24    189 '½' 2434
190 '¾' 24    191 '¿' 12    192 'À' 16    193 'Á' 16    194 'Â' 16    195 'Ã' 1635
196 'Ä' 16    197 'Å' 16    198 'Æ' 23    199 'Ç' 13    200 'È' 14    201 'É' 1436
202 'Ê' 14    203 'Ë' 14    204 'Ì'  8    205 'Í'  8    206 'Î'  8    207 'Ï'  837
208 'Ð' 16    209 'Ñ' 18    210 'Ò' 18    211 'Ó' 18    212 'Ô' 18    213 'Õ' 1838
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Intellectual Property Rights1



EACEM has not been informed of the existence of any Intellectual Property Rights (IPR) that could be, or could become2
essential to the present document. However, no investigation, including IPR searches, has been carried out. No guarantee can3
be given as to the existence of any IPRs that are, or may be, or may become, essential to the present document.4



31 Scope5



This document specifies methods for broadcasting TeleWeb services. A TeleWeb service comprises multimedia data files.6



The present version covers transmission via Teletext data packets.7



They are used to deliver a service to suitably equipped TV receivers and multimedia PCs with video capture cards. Such8
packets could be part of an analogue television signal, using either a few lines in the vertical blanking interval or all lines of9
the field, or part of an MPEG data stream. Prior to transmission, the files are packaged for delivery within a DSM-CC style10
data carousel.11



32 References12
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information - Part 6: Extension for Digital Storage Media Command and Control (DSM-CC) -24
International Standard (IS)".25



[54] ETSI, ETS 300 472: "Digital Video Broadcasting (DVB); Specification for conveying ITU-R System B26
Teletext in DVB bit streams".27



[55] ETSI, EN 301 192: "Digital Video Broadcasting (DVB); DVB specification for data broadcasting",28
V1.2.1 (1999-01).29



[56] ETSI, TR 101 202: "Implementation guidelines for data broadcasting", V1.1.1 (1999-02).30
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[57] ISO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated audio1
information - Part 1: Systems - International Standard (IS)".2



32.5 Miscellaneous3



[58] ISO 639-2: "Codes for the representation of names and languages - Part 2: Alpha-3 code3".4



[59] IETF RFC 1950 (1996): "ZLIB Compressed Data Format Specification version 3.3".5



[60] IETF RFC 2045 (1996): "Multipurpose Internet Mail Extension (MIME) Part One: Format of Internet6
Message Bodies".7



[61] IETF RFC 2046 (1996): "Multipurpose Internet Mail Extension (MIME) Part Two: Media Types".8



[62] EACEM TR-054: “Register of Application Codes for Teletext based systems”.9



33 Definitions and abbreviations10



33.1 Definitions11



For the purposes of the present document, the following terms and definitions in singular or plural form do apply:12



bit ordering: In all schematics the numeric values are ordered with the most significant bit at the left hand side and the least13
significant bit at the right hand side.14



Conditional Access (CA): A mechanism by which user access to service components can be restricted.15



Independent Data Line (IDL): A standalone teletext packet containing both control and application data. It does not form16
part of a teletext page. The packet address is either 30 or 31.17



Module: When broadcast within a DSM-CC data carousel, the contents of a file and its attributes (e.g. file type, creation date,18
etc) are transmitted separately. The file itself is carried by a number of DDB messages and its attributes appear as descriptors19
within its module loop within a DII control message. For the purposes of this specification, a module is defined to include20
both the DDBs message and the associated descriptors in the DII message.21



Signed integer: A positive or negative integer value, in decimal notation. The first digit is preceded by a mandatory plus (+)22
or minus (-) symbol. There shall be no white space between the symbol and the first digit.23



Text string: A sequence of displayable Latin-1 characters.24



Unsigned integer: An integer value, in decimal notation, without a preceding plus (+) or minus (-) symbol.25



33.2 Abbreviations26



For the purpose of the present document, the following abbreviations apply:27



ASCII American Standard Code for Information Interchange28
CA Conditional Access29
CLUT Colour Look Up Table30
CRC Cyclic Redundancy Check31
DAB Digital Audio Broadcasting32
DDB DownloadDataBlock message33
DII DownloadInfoIndication message34
DOS Disk Operating System35
DSI DownloadServerInitiate message36
DSM-CC Digital Storage Media Command and Control37
DVB Digital Video Broadcasting38
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ETS European Telecommunication Standard1
FEC Forward Error Correction2
HTML Hyper Text Mark-up Language3
JPEG Joint Picture Experts Group4
IDL Independent Data Line5
LSB Least Significant Bit6
MJD Modified Julian Date7
MSB Most Significant Bit8
PNG Portable Network Graphics9
RFC Internet Requests for Comments10
URL Uniform Resource Locator11
UTC Universal Time Co-ordinated12
VBI Vertical Blanking Interval13
WWW World Wide Web14



34 Delivery Profiles15



There are several ways in which a TeleWeb application can be delivered, see figure 1 in [47]. For the purposes of this16
document, a Delivery Profile specifies layers 1 to 4 of the OSI seven-layer model.17



34.1 TeleWeb delivered via Teletext packets18



Figure 11 shows layers 1 to 4 of the OSI seven-layer model for delivering a TeleWeb service via Teletext packets. The19
application files are formed into a DSM-CC data carousel at the transport layer, as defined in section20
35.1. The components of the carousel are then encapsulated in independent Teletext data packets, see21
section 36.3. These can be transmitted as part of an analogue TV signal [52] or within an MPEG-2 data22
stream [6] JPEG File Interchange Format Version 1.02 September 1, 199223



[7] Digital Compression and Coding of Continuous Still Images24
Part 1, Requirements and Guidelines25
ISO/IEC JTC1 Draft International Standard  10918-1, Nov 199126



[8] Digital Compression and Coding of Continuous Still Images27
Part 2, Compliance Testing28
ISO/IEC JTC1 Draft International Standard  10918-2, Dec 199129
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 [9].1



Layer
Generic content
TeleWeb specific



Layer 4:
Transport



Arranging the data in a suitable way for transport DSM-CC data carousel:
Blocks and modules
Descriptors
Groups and supergroups



Delimiting between messages
Forward error correction



Layer 3:
Network



Logical functions related to the multiplexing and
demultiplexing of data packets belonging to different
communications flows:



Data channel addressing
Data packet sequencing



Format B independent data line as defined in  [52]
(“Packet 30/31”)



Layer 2:
Link



Logical functions related to the data transmission:
Byte synchronisation
Error control (framing, mis-direction and false
detection)
Data formatting



Normal teletext packet format as defined in [51]



Layer 1:
Physical



Electrical transmission of the data signal Normal teletext parameters as defined in [51]



Figure 11: Delivery method for TeleWeb using Teletext packets2



34.2 TeleWeb delivered via other methods3



This document will be amended when necessary with other transport methods.4



35 Transport layer protocols5



This section defines protocols for implementing the transport layer.6



35.1 DSM-CC data carousel7



35.1.1 Overview8



The files of a TeleWeb service are organised in DSM-CC data carousels according to the general principles defined in [53]9
and adapted for DVB applications as described in [10] and [11]. The DSM-CC data carousel specification embodies the10
cyclic transmission of data to receivers. The data transmitted within a carousel is first organised into “modules”, which are11
then sub-divided into “blocks”. All the blocks of all modules within the data carousel are of the same size, except for the last12
block of each module which may be of a smaller size. Each individual file in a TeleWeb service is treated as a module.13
Modules can be clustered together to form a “group”. Likewise, groups can be clustered to form “supergroups”.14



The data carousel specification defined here uses three messages from the full data carousel specification defined in [53]. The15
data blocks are carried in DownloadDataBlock (DDB) messages, while control over the modules is provided by16
DownloadInfoIndication (DII) and DownloadServerInitiate (DSI) messages. Other DSM-CC messages listed in [53] are not17
used in the TeleWeb application and should be ignored by receivers designed to this edition. All messages begin with the18
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generic DSM-CC Message Header.1 This header contains information about the type and size of the message. The maximum1
size of any DII, DSI or DDB message shall be 4 084 bytes (including the message header).2



A receiver shall ignore message fields marked “reserved” (ISO designated) or “reserved for future use” (ETSI designated),3
noting that such fields may be variable in size.4



A data carousel can have one or two layers of control information as shown in Figure 12. The service provider is free to5
choose the most appropriate type. A receiver shall be able to work with both types.6



DDB DDB



DDB DDB DDB



DDB DDB DDB



DII



DDB
DDB



DDB DDB



DDB DDB DDB



DII



DDB



DDB DDB



DSI



DDB DDB



DDB DDB DDB



DDB DDB DDB



DII



DDB



One-layer data carousel Two-layer data carousel



transactionId transactionId



transactionId



transactionId



mi mi mi mi mi mi mi mi mi



gi gi



SuperGroup
Group



Module
BlockBlock



DSI: DownloadServerInitiate message
DII: DownloadInfoIndication message
DDB: DownloadDataBlock message
gi: Group Information bytes
mi: Module Information bytes



Group



Block
Module



7
Figure 12: Structure of one-layer and two-layer data carousels8



A one-layer carousel defines a single group. The top-level control message is a DII message. This describes all the modules in9
the carousel. The module description includes a descriptor loop that carries the attributes (e.g. type, theme) of each module.10



A two-layer carousel comprises a number of one-layer carousels. The top-level control message is a DownloadServerInitiate11
message (DSI), section 35.1.2.2. This describes the different groups in the supergroup. A descriptor loop allows attributes to12
be assigned to each group individually. Any module-specific attributes defined at the group level are inherited by all modules13
within that group. Each group is described by a DII message as for a one-layer carousel.14



A TeleWeb service may be implemented across a number of carousels. The need for multiple carousels arises because of the15
significant overhead associated with updating the contents of control messages when transmitting real-time information. This16
can be minimised by limiting the amount of data in a carousel that contains information that changes very frequently. The17
maximum number of carousels may be limited by the transmission method.18



                                                          



1 Ref. [53], section 2.
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35.1.2 DSM-CC messages1



35.1.2.1 DownloadInfoIndication message2



A DownloadInfoIndication message contains the description of the modules within a group as well as some general3
parameters of the data carousel such as block size. Each module within the group can be described by a number of4
descriptors. These carry the TeleWeb-specific attributes.5



The syntax of a DII message is shown in Table 1. The final column indicates if a field has a fixed or variable value in the6
TeleWeb application.7



Table 1: Syntax of the DownloadInfoIndication message8



Syntax No. of Bytes TeleWeb Use
DownloadInfoIndication() {



protocolDiscriminator 1 Fixed at 0x11
dsmccType 1 Fixed at 0x03
messageId 2 Fixed at 0x1002
transactionId 4 Variable
reserved 1 Fixed at 0xFF
adaptationLength 1 Variable
messageLength 2 Variable



dsmccAdaptationHeader() adaptationLength Reserved for future
use



downloadId 4 Variable
blockSize 2 Variable
windowSize 1 Fixed at 0x00
ackPeriod 1 Fixed at 0x00
tCDownloadWindow 4 Fixed at 0x00



throughout
tCDownloadScenario 4 Fixed at 0x00



throughout
compatibilityDescriptorLength 2 Variable



compatibilityDescriptor() compatibilityDescriptorLeng
th



Reserved for future
use



numberOfModules 2 Variable
for(I=0; I< numberOfModules; I++) {



moduleId 2 Variable
moduleSize 4 Variable
moduleVersion 1 Variable
moduleInfoLength 1 Variable
for(I=0; I< moduleInfoLength;



I++) {
moduleInfoByte 1 Variable



}
}
privateDataLength 2 Variable
for(I=0; I< privateDataLength; I++) {



privateDataByte 1 reserved for future use
}



}



The protocolDiscriminator field is used to indicate that the message is a DSM-CC message within a particular environment.9
This field has the fixed value of 0x11.10
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The dsmccType field is used to indicate the type of DSM-CC message.2 The “User-to-Network” download messages of1
which data carousels are a part have been allocated the value 0x03.2



The messageId field is fixed at 0x1002 to identify the message as a DownloadInfoIndication message.33



The transactionId field provides both a unique identification of a control message and version information. The version4
component is changed whenever any field of the message is modified. Reference [53] defines the transactionId as consisting5
of a 2-bit transactionId_originator field (2 MSBs) and a 30-bit transaction_number field.4 The TeleWeb application adopts6
the DVB interpretation [11] and divides the field into the four sub-fields shown in Figure 13.7



In the case of a two-layer carousel, each DII message is referenced from within the group loop of the DSI message. The8
transactionId field in a DII message and the corresponding groupId field in the DSI message are coded identically.9



Bit: 31 30 29 16 15 1 0



Su
b-



fiel
d:



Originator Version Identification Update
Flag



State: 1 0 Variable Variable Toggles



Figure 13: Format of transactionId field10



The Update Flag (bit 0) shall be toggled every time the message is updated.11



The Identification sub-field (bits 1 to 15) shall be set to 0x0000 for the top-level control message in the data carousel. All12
other control messages shall have one or more non-zero bits, [10] This coding scheme enables a receiver to determine13
whether a carousel is one-or two-layered having acquired any DII message:14



For the one-layer carousel:15
       - The Identification field in the DII message will be 0x0000.16



For the two-layer carousel:17
       - The Identification field in a DII message will be in the range 0x0001 to 0x7FFF.18
       - The Identification field in the DSI message will be 0x0000.19



20
NOTE: If multiple carousels are used, a receiver is likely to detect DII messages with Identification values from 0x0000 to21
0x7FFF.22



The Version sub-field (bits 16 to 29) conveys a version number for the message. This value shall be incremented modulo23
0x4000 every time the control message is updated.24



NOTE: A receiver should not expect to see linearly incrementing version numbers. There may be missing values. For25
example, the encoder might have prepared a new DII message (and incremented the version number) following a change, but26
before it can be transmitted another change is detected, causing the version number to be incremented yet again before27
transmission. The updating actions required on a change of data are described in section 35.1.3.28



                                                          



2 Ref. [53], section 2, table 2-2.



3 Ref. [53], section 7.3, table 7-4.



4 Ref. [53], section 2, figure 2-1.
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In order to be strictly DSM-CC compliant, the value used in Originator sub-field (bits 31 to 32) shall be fixed at 0x02 to1
indicate that the transactionId has been assigned by the network.52



The reserved field shall be set to 0xFF as required by [53].63



The adaptationLength field indicates the total length in bytes of the DSM-CC Adaptation Header4
(dsmccAdaptationHeader).75



NOTE: The Adaptation Header is not used to carry TeleWeb-specific information. Receiver designers should note that data6
carousels may use the Adaptation Header for other purposes. Receivers shall be able to accept an adaptationLength of any7
value and shall ignore any data in the dsmccAdaptationHeader field.8



The messageLength field is used to indicate the total length in bytes of the remainder of the message following this field.9
This value includes any Adaptation Headers and Compatability Descriptors that may be present.10



The downloadId field is used as an identifier for the messages of a particular TeleWeb carousel. All DII and DDB messages11
within the same carousel shall use the same value in their downloadId fields.12



The blockSize field defines the number of blockDataBytes carried in the DDB messages described by this DII.13



NOTE: The last block of each module may contain fewer blockDataBytes than the value indicated by blockSize.14



The windowSize, ackPeriod, tCDownloadWindow fields are not used by data carousels and all bytes shall be fixed at 0x00.15



The tCDownloadScenario field indicates a time-period (in microseconds) for the entire download scenario. If the value is16
unknown or is considered to be unimportant, a value of 0xFFFFFFFF shall be inserted in this field.17



The compatibilityDescriptorLength field indicates the total length in bytes of the following DSM-CC Compatibility18
Descriptor.819



NOTE 1: According to [53], the compatibilityDescriptorLength is the first field in the DSM-CC compatibilityDescriptor. It is20
shown here as a separate field to aid understanding.21



NOTE 2: The compatibilityDescriptor is not used to carry TeleWeb-specific information and the22
compatibilityDescriptorLength field shall be set to 0x0000. Receiver designers should note that future transmissions may use23
the compatibilityDescriptor. Receivers shall be able to accept a compatibilityDescriptorLength of any value and shall ignore24
any data in the compatibilityDescriptor field.25



The numberOfModules field indicates the number of modules described in the loop following the field. In a one-layer26
carousel, this loop will describe all the modules associated with the carousel.27



The moduleId field is an identifier for the module that is described by the following moduleSize, moduleVersion, and28
moduleInfoByte fields. The value must be unique within the scope of the message sharing the same downloadId value,29
i.e. within the same data carousel. Values in the range 0x0000 to 0xFFEF shall be used.30



NOTE: ModuleId values in the range 0xFFF0 to 0xFFFF are reserved for DAVIC compliant applications9 and shall not be31
used in TeleWeb applications.32



                                                          



5 Ref. [53], section 2, table 2-3.



6 Ref. [53], section 2.



7 Ref. [53], section 2.1.



8Ref. [53], section 6.1.



9 Ref. [10], section 8.1.3.
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The moduleSize field defines the number of blockDataBytes that make up the described module. This equates to the size of1
the TeleWeb file carried by this module.2



The moduleVersion field provides a version number for the described module. The value inserted here shall match the3
current value of the moduleVersion field carried in the DDB messages of the described module. The moduleVersion field is4
used for the version attribute defined in [48].5



The moduleInfoLength field defines the number of moduleInfoBytes that follow.6



The moduleInfoBytes describe the module. These bytes7



shall contain the descriptors defined in section 35.1.4.8



The privateDataLength field defines the length in bytes of9



the following privateDataByte field. The function of the10



data in the privateDataByte field is specific to the11



TeleWeb application and is reserved for future use.12



35.1.2.2 DownloadServerInitiate message13



The DownloadServerInitiate message is used to build a supergroup within a two-layer data carousel.14



The syntax of a DSI message is shown in Table 2. The final column indicates if a field has a fixed or variable value in the15
TeleWeb application. The private data fields of the generic DSI message [53] are used here to carry information relating to16
each group according to the interpretation in [10] and [11]. To allow future enhancements, provision is made to carry17
additional private data.18



Data fields not described in this section have the same function and coding as their equivalents in the DII message, section19
35.1.2.1.20
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Table 2: Syntax of the DownloadServerInitiate message1



Syntax No. of Bytes TeleWeb Use
DownloadServerInitiate() {



protocolDiscriminator 1 Fixed at 0x11
dsmccType 1 Fixed at 0x03
messageId 2 Fixed at 0x1006
transactionId 4 Variable
reserved 1 Fixed at 0xFF
adaptationLength 1 Variable
messageLength 2 Variable



dsmccAdaptationHeader() adaptationLength Reserved for future
use



serverId 20 Fixed at 0xFF
throughout



compatibilityDescriptorLength 2 Variable
compatibilityDescriptor() compatibilityDescriptorLength



privateDataLength 2 Variable
GroupInfoIndication() {



NumberOfGroups 2 Variable
for(I=0; I< NumberOfGroups;



I++) {
GroupId 4 Variable
GroupSize 4 Variable



GroupCompatibilityDescriptorLengt
h



2 Variable



GroupCompatibility()
GroupCompatibilityDescriptorLen



gth
Reserved for future
use



GroupInfoLength 2 Variable
for(j=0; j<



GroupInfoLength; j++) {



groupInfoByte
1 Variable



}
}



}
futureUseLength 2 Variable
ServiceInfoLength 2 Variable
for(k=0; k<ServiceInfoLenght; k++) {



ServiceInfoByte 1 Variable
}
for(k=0; k<fututeUseLenght-



ServiceInfoLenght;
      k++) {



futureUseByte 1 Variable
}



}



NOTE: The fields with a shaded background replace the privateDatabytes of the generic DSM-CC specification for a DSI2
message.3



The messageId field is fixed at 0x1006 to identify the message as a DSI message.104



                                                          



10 Ref. [53], section 7.3, table 7-4.
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The transactionId field has the same four sub-fields as its equivalent in the DII message.  By definition, the Identification1
sub-field shall always be set to 0x0000.2



The serverId field is unused and shall be set to 0xFF throughout.113



The privateDataLength field defines the length in bytes of the remaining part of the message. This consists of group-related4
data (GroupInfoIndication structure) and bytes reserved for future use (futureUseLength and futureUseByte).5



The GroupInfoIndication structure follows the DVB assignment of the private data bytes of the generic DSM-CC DSI6
message, [10] and [11]. The bytes are used to convey information about the structure of each group.7



The NumberOfGroups field indicates the number of groups described in the following loop.8



The GroupId field enables a particular group to be identified. The field shall contain the same value as is used in the9
transactionId field of the DII control message that describes the group. This value will change when an update is made to the10
DII control message, as described in section 35.1.3. All GroupIds should be unique within the service.11



The GroupSize field indicates the total number of blockDataBytes that make up the modules in the group.12



The GroupCompatibilityDescriptorLength field indicates the total length in bytes of the following Group Compatibility13
structure.14



The GroupCompatibility structure has the same format as the DSM-CC compatibilityDescriptor structure.1215



NOTE 1: According to [53], the compatibilityDescriptorLength is the first field in the DSM-CC compatibilityDescriptor. The16
GroupCompatibilityDescriptorLength is shown here as a separate field outside of the GroupCompatibility structure to aid17
understanding.18



NOTE 2: The Group Compatibility structure is not used in this edition to carry TeleWeb-specific information. Transmissions19
designed to this edition shall set the GroupCompatibilityDescriptorLength field to 0x0000. To ensure future compatibility,20
receivers designed to this edition shall be able to accept a GroupCompatibilityDescriptorLength of any value and shall ignore21
any data in the GroupCompatibility structure.22



The GroupInfoLength field defines the number of GroupInfoBytes that follow.23



The GroupInfoBytes convey a list of descriptors defining attributes and characteristics of a group. The coding is given in24
section 35.1.4.25



The futureUseLength field defines the length in bytes of the following service info and the bytes reserved for future use.26



The futureUseBytes are reserved for future enhancements.27



The ServiceInfoLength field defines the number of ServiceInfoBytes that follow.28



The ServiceInfoByte convey a list of descriptors defining attributes and characteristics of the service. The coding is given in29
section 35.1.4.30



31



                                                          



11 Ref. [10], section 8.1.2.



12 Ref. [53], section 6.1.
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35.1.2.3 DownloadDataBlock message1



In a data carousel, the DownloadDataBlock messages contain the blocks of the fragmented modules (i.e. the files of the2
TeleWeb service). A DDB message contains a single data block of a module. The syntax of the message is shown in Table 3.3
The final column indicates if a field has a fixed or variable value in the TeleWeb application.4



Data fields not described in this section have the same function and coding as their equivalents in the DII message, section5
35.1.2.1. The first part of the message, the header, is similar to that of DII and DSI messages. The main difference concerns6
the transactionId field which here becomes the downloadId field.7



Table 3: Syntax of the DownloadDataBlock message8



Syntax No. of Bytes TeleWeb Use
DownloadDataMessage() {



protocolDiscriminato
r



1 Fixed at 0x11



dsmccType 1 Fixed at 0x03
messageId 2 Fixed at 0x1003
downloadId 4 Variable
reserved_1 1 Fixed at 0xFF
adaptationLength 1 Variable
messageLength 2 Variable



dsmccAdaptationHead
er()



adaptationLengt
h



Reserved for future
use



moduleId 2 Variable
moduleVersion 1 Variable
reserved_2 1 Fixed at 0xFF
blockNumber 2 Variable
for(I=0; I< blockSize;



I++) {



blockDataByte
1 Variable



}
}



The messageId field is fixed at 0x1003 to identify the message as a DownloadDataBlock message.139



The downloadId field identifies the particular carousel to which the block belongs. It maps to the downloadId field in the10
parent DII message.11



The reserved_1 and reserved_2 fields shall be set to 0xFF as required by [53].1412



The moduleId field identifies the unique module to which this block belongs.13



The moduleVersion field identifies the version of the module to which this block belongs. When a module is updated, the14
current value shall be incremented modulo 0x100.15



The blockNumber field identifies the position of the block within the module. Block number 0 shall be the first block of a16
module.17



The blockDataBytes convey the data of the block. The blockSize variable is conveyed in the parent DII message. However,18
the last block of a module may be smaller in size. A receiver can calculate the blockNumber value and the size of the last19
block of a module from the moduleSize and blockSize information carried in the parent DII message.20
                                                          



13 Ref. [53], section 7.3, table 7-4.



14 Ref. [53], section 2.
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35.1.3 Handling updates1



The transactionId field located in both DII and DSI messages provides unique identification and versioning information. The2
coding of the sub-fields is described in section 35.1.2.1.3



As the transactionId functions as a versioning mechanism, ANY change to ANY file, attribute, module, moduleId or4
descriptor in the data carousel shall cause the version sub-field of the transactionId in the top-level control message to be5
incremented and the Update Flag sub-field to be toggled. The change propagates up through the structure of the carousel as6
follows:7



1. Any change to the contents of a file, but not the attributes of that file15, shall cause the moduleVersion field to be8
incremented in each DDB message required to transmit the module containing the file. This change must be reflected in9
the moduleVersion field in the module loop of the DII message that includes this module.10



2. A field in a DII message can change either as a result of an update to the contents of a module (in which case its11
moduleVersion field will have altered according to 1) or because of a change in the descriptors of a module (leading to12
modifications to its moduleInfoBytes). When a field in a DII message changes, the version sub-field of its transactionId13
must be incremented to indicate a new version of the message, and the Update Flag must be toggled.14



3. In the case of a two-layer carousel, the change to a DII message must be reflected in the corresponding groupId field in15
the group loop of the DSI message.16



4. In the case of a two-layer carousel, since a field in the DSI message has changed the version sub-field of its transactionId17
must also be incremented, and the Update Flag must be toggled.18



Thus by inspection of the transactionId in the top-level control message, a receiver can detect any changes to the carousel.19



35.1.4 Descriptors20



The file attributes presented in [48] appears in the data carousel as descriptors. Specific descriptors can be inserted for21
individual modules (i.e. TeleWeb files). These are carried in the moduleInfoBytes of the DII message containing the module.22
The version attribute defined in [48] is not realised with a descriptor. The moduleVersion in the DII message is taken as the23
value for the version attribute.24



Certain module-related descriptors can also be applied at the group level and affect all modules within that group. Group25
specific descriptors are carried in the GroupInfoBytes of the DSI message. In general, it is not possible to “turn-off” the effect26
of a DII-wide descriptor defined at the DSI level with a module-specific descriptor at the DII level.27



Table 4 lists the descriptors, their tag values and where they may be applied within the carousel. The tag value identifies28
individual descriptors. Certain descriptors (tag values 0x00 to 0x09) are identical to those defined for DVB data broadcasting29
in [10]. The remainder are TeleWeb specific and are allocated tag values from 0x80 as required of private descriptors in [10].30



                                                          



15 It is allowed to change the descriptors without changing the module's moduleVersion value. The transactionId value is, of
course, changed as a result. When a revised DII arrives, the receiver can detect whether the changes affect modules or
descriptors by comparing the current moduleVersion values with those received last time. If a particular moduleVersion value
has not altered, all the descriptors for that module have to be processed in order to establish the changes. If the value has
altered, both the contents of the module and its descriptors have to be processed.
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Table 4: Descriptors, tag values and allowed locations1



Descriptor Tag value Module Level Group Level Service Level
Type 0x01
Name 0x02
Info 0x03
CRC32 0x05
Compressed module 0x09
Priority 0x80
Feature flags 0x81
Encryption/Conditional Access 0x82
Parental rating 0x83
Theme 0x84
Language 0x85
Character set 0x86
Creation Time 0x87
Start Validity 0x88
Expire Time 0x89
Repetition Distance 0x8A
User ID 0x8B
Profile 0x8C
Transmission Schedule 0x8D



There shall be a maximum of one descriptor of each applicable type for each module or group.2



To ensure future compatibility, receivers designed to this specification should ignore entire descriptors and additional bytes3
appearing in current descriptors whose functions are not defined by this edition.4



The info, priority, parental rating, theme, language, creation time, start validity, expire time, repetition distance and the User5
ID descriptor may be updated at any time without changing the version of the module. The CRC32, compressed module,6
feature flags, encryption/conditional access, and character set descriptor are only allowed to be updated/changed when the7
version of the module also changes. The type, name and profile descriptor must not be changed at all even when the version8
of the file is changed.9



35.1.4.1 Type descriptor10



The type_descriptor contains the Type attribute defined in [48] for the data in a module or a group.11



Table 5: Syntax of type_descriptor12



Syntax No. of Bytes Value
type_descriptor() {



descriptor_tag 1 0x01
descriptor_length 1 Variable
for (I=0; I <



descriptor_length; I++) {
text_char 1 Text string, e.g. “text/html”



}
}



The descriptor_tag field is common to all descriptors. It identifies the descriptor according to Table 4.13



The descriptor_length field is common to all descriptors. It specifies the number of bytes in the descriptor immediately14
following this field.15



The text_char field contains a text string specifying the type of module or group. It follows the Media Type specifications in16
[41] and [42].  Supported types are defined in [48].17
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35.1.4.2 Name descriptor1



The name_descriptor contains the Name attribute defined in [48] to be associated with the data in a module or service.2



Table 6: Syntax of name_descriptor3



Syntax No. of Bytes Value
name_descriptor() {



descriptor_tag 1 0x02
descriptor_length 1 Variable
for (I=0; I< descriptor_length;



I++) {
text_char 1 Name of the module, e.g.



“index.html”
}



}



The text_char field specifies the name of the module as a string of text characters. Text information is coded using the ISO4
Latin-1 character set.5



35.1.4.3 Info descriptor6



The info_descriptor contains the info attribute defined in [48] for a module, group or service.7



Table 7: Syntax of info_descriptor8



Syntax No. of Bytes Value
info_descriptor() {



descriptor_tag 1 0x03
descriptor_length 1 Variable
ISO_639_language_code 3 Language code
for (I=0; I< descriptor_length-



3; I++) {
text_char 1 Description of the module or



group
}



}



The ISO_639_language_code field identifies the language of the following text field. The ISO_639_language_code contains9
a 3 character code as specified in [58]. Both ISO 639.2/B and ISO 639.2/T formats may be used. Each character is coded into10
8-bits according to [50] and inserted in order into the 24-bit field. Only lower-case letters shall be used, e.g. for German the11
code ‘deu’ (ISO 639-2/T) or ‘ger’ (ISO 639-2/B) shall be used.12



Text_char specifies a text description of the module or group as a string of text characters. Text information is coded using13
the ISO Latin-1 character set. This string represent the info attribute specified in [48].14



35.1.4.4 CRC32 descriptor15



The CRC32_descriptor carries the CRC attribute defined in [48] for a complete module.16











- 137 -
100_xxx_PAS_tr45_48.doc



Table 8: Syntax of CRC32_descriptor1



Syntax No. of Bytes Value
CRC32_descriptor() {



descriptor_t
ag



1 0x05



descriptor_l
ength



1 0x04



CRC_32 4 CRC
value



}



The CRC_32 field contains the CRC calculated over this module. This is calculated according to Annex B of [57].2



35.1.4.5 Compressed module descriptor3



The presence of the compressed_module_descriptor indicates that the data in the module has the “zlib” structure as defined in4
[15]. Table 9 shows the syntax of the compressed_module_descriptor.5



Table 9: Syntax of compressed_module_descriptor6



Syntax No. of Bytes Value
compressed_module_descriptor () {



descriptor_tag 1 0x09
descriptor_length 1 0x05
compression_method 1 Variable
original_size 4 Variable



}



The compression_method field identifies the compression method used. This identification follows the definition of zlib7
structure of RFC 1950 [15].8



The original_size field indicates the size in bytes of the module prior to compression.9



35.1.4.6 Priority descriptor10



The priority_descriptor carries the Priority attribute described in [48].11



Table 10: Syntax of priority_descriptor12



Syntax No. of Bytes Value
priority_descriptor() {



descriptor_tag 1 0x80
descriptor_leng



th
1 0x01



priority 1 Variable
}



The format of the priority byte is shown below:13



B7 B6 B5 B4 B3 B2 B1 B0
Priority_7 Priority_6 Priority_5 Priority_4 Priority_3 Priority_2 Priority_1 Priority_0



Priority_7 to Priority_0 shall be interpreted as an 8-bit unsigned integer (LSB = bit 0) representing the Priority attribute.14
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35.1.4.7 Feature flags descriptor1



The feature_flags_descriptor carries the Copyright, Supress User Interface, Home Page and Service Ident attributes described2
in [48].3



Table 11: Syntax of feature_flags_descriptor4



Syntax No. of Bytes Value
feature_flags_descriptor(
) {



descriptor_tag 1 0x81
descriptor_leng



th
1 0x01



feature_flags 1 Variable
}



The format of the feature_flags byte is shown below:5



B7 B6 B5 B4 B3 B2 B1 B0
Reserved Reserved Reserved Reserved Service_Ident Home_Page Suppress_User_Interfac



e
Copyright



Copyright is an active high flag representing the Copyright attribute specified in [48].6



Suppress_User_Interface is an active high flag representing the Suppress_User_Interface attribute specified in [48].7



Home_Page is an active high flag representing the Home Page attribute specified in [48].8



Service_Ident is an active high flag representing the Service Ident attribute specified in [48].9



The remaining bits are reserved for future use and should be ignored by a decoder designed to this edition.10



Note: If this descriptor is used at the group level, only the Copyright and Suppress_User_Interface flags have any11
significance. The Home_Page flag and the Service_Ident flag should be set to 0. If there is a conflict between a flag12
defined at the group level and a flag defined at the module level, the module level setting shall have priority.13



35.1.4.8 Encryption/Conditional Access descriptor14



The encryption_ca_descriptor carries the encryption/conditional access attribute described in [48].15



Table 12: Syntax of encryption_ca_descriptor16



Syntax No. of Bytes Value
encryption_ca_descriptor () {



descriptor_tag 1 0x82
descriptor_length 1 Variabl



e
for (I=0; I< descriptor_length



; I++) {
descriptor_byte 1 Variabl



e
}



}
17



Note: The payload of the encryption descriptor is not defined. However, Profile 1 decoders must ignore pages with this18
attribute/descriptor. Therefore, this container is defined in this specification so that profile 1 decoders can react on the19
presence of such a descriptor in future.20
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35.1.4.9 Parental rating descriptor1



The rating_descriptor allows a parental rating to be associated with a file.2



Table 13: Syntax of rating_descriptor3



Syntax No. of
Bytes



Value



rating_descriptor() {
descriptor_tag 1 0x83
descriptor_length 1 0x01
rating_value 1 Variable
}



}
4



The rating_value field identifies a parental rating as defined in [48].5



35.1.4.10 Themes descriptor6



The themes_descriptor carries the Theme attributes defined in [48] to be associated with a module or a group.7



Table 14: Syntax of themes_descriptor8



Syntax No. of
Bytes



Value



themes_descriptor () {
descriptor_tag 1 0x84
descriptor_length 1 Variable, even
for (j=0; j< descriptor_length / 2; j++) {



theme 2 Theme
identifier



}
}



9



The theme field identifies a theme as defined in [48].10



35.1.4.11 Language descriptor11



The language_descriptor carries the Language attribute defined in [48] for a module, group or service.12



Table 15: Syntax of language_descriptor13



Syntax No. of Bytes Value
language_descriptor() {



descriptor_tag 1 0x85
descriptor_length 1 0x03
ISO_639_language



_code
3 Language



code
}



The ISO_639_language_code – as defined in 35.1.4.3.14
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35.1.4.12 Character set descriptor1



Table 16: Syntax of character_set_descriptor2



Syntax No. of Bytes Value
character_set_descriptor () {



descriptor_tag 1 0x86
descriptor_length 1 Variable
for (I=0; I<descriptor_length;



I++) {
text_char 1 Text string, e.g. ‘iso-8859-1’



}
}



The text_char field specifies the character set (or character encoding) used for the module as a string of text characters. Text3
information is coded using the ISO Latin-1 character set.4



35.1.4.13 Creation Time descriptor5



The creation_time_descriptor carries the Creation Time attribute for a module or a group as specified in [48].6



Table 17: Syntax of creation_time_descriptor7



Syntax No. of Bytes Value
creation_time_descriptor
() {



descriptor_tag 1 0x87
descriptor_lengt



h
1 0x05



MJD_offset 2 Variable
UTC_hours 1 Variable
UTC_minutes 1 Variable
UTC_seconds 1 Variable



}



The MJD_offset field specifies the offset (in days) from the reference date of 14 June 1993 (MJD = 0xC000). Thus the8
actual date according to the Modified Julian coding strategy is given by 0xC000 + MJD_offset.9



NOTE: The absolute MJD value increments daily at 00:00 UTC (Co-ordinated Universal Time). The latest date supported by10
this coding scheme is 17 November 2172.11



The UTC_hours field specifies the hours component of a “time” referenced to UTC. The valid range is 0 to 23 (decimal)12
inclusive.13



The UTC_minutes field specifies the minutes component of a “time” referenced to UTC. The valid range is 0 to 59 (decimal)14
inclusive.15



The UTC_seconds field specifies the seconds component of a “time” referenced to UTC. The valid range is 0 to 59 (decimal)16
inclusive.17



35.1.4.14 Start Validity descriptor18



The start_validity_descriptor carries the Start Validity attribute for a module or a group as specified in [48].19
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Table 18: Syntax of start_validity_descriptor1



Syntax No. of Bytes Value
start_validity_descriptor ()
{



descriptor_tag 1 0x88
descriptor_lengt



h
1 0x05



MJD_offset 2 Variable
UTC_hours 1 Variable
UTC_minutes 1 Variable
UTC_seconds 1 Variable



}



Apart from the descriptor tag, the coding is identical to the creation_time_descriptor defined in 35.1.4.13.2



35.1.4.15 Expire Time descriptor3



The expire_time_descriptor carries the Expire Time attribute for a module or a group as specified in [48].4



Table 19: Syntax of expire_time_descriptor5



Syntax No. of Bytes Value
expire_time_descriptor () {



descriptor_tag 1 0x89
descriptor_lengt



h
1 0x05



MJD_offset 2 Variable
UTC_hours 1 Variable
UTC_minutes 1 Variable
UTC_seconds 1 Variable



}



Apart from the descriptor tag, the coding is identical to the creation_time_descriptor defined in 35.1.4.13.6



35.1.4.16 Repetition Distance descriptor7



The repetition_distance_descriptor contains the Repetition Distance for a module or a group as specified in [48].8



Table 20: Syntax of repetition_distance_descriptor9



Syntax No. of Bytes Value
repetition_distance_descriptor ()
{



descriptor_tag 1 0x8A
descriptor_length 1 0x02
repetition_distance 2 Variable



}



The repetition_distance field defines the time in seconds. A value of 0xFFFF shall indicate that the time is greater than10
0xFFFE seconds (18 hours, 12 minutes, 14 seconds).11



35.1.4.17  User Group ID descriptor12



The user_group_id_descriptor contains the User Group Id attribute defined in [48] to be associated with the data in a module.13
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Table 21: Syntax of user_group_id_descriptor1



Syntax No. of Bytes Value
user_group_id_descriptor() {



descriptor_tag 1 0x8B
descriptor_length 1 Variable
for (I=0; I< descriptor_length;



I++) {
text_char 1 User Group ID



}
}



The text_char field specifies the name of the module as a string of text characters. Text information is coded using the ISO2
Latin-1 character set.3



35.1.4.18 Profile Descriptor4



The profile_descriptor carries the Profile attribute defined in [48] for a module or group.5



Table 22: Syntax of profile_descriptor6



Syntax No. of Bytes Value
profile_descriptor () {



descriptor_tag 1 0x8C
descriptor_length 1 0x01
profile_flags 1 Variable



}
7



The profile_flags field defines the TeleWeb profile the module is intended to be be displayed on.8



The format of the profile_flags byte is shown below:9



B7 B6 B5 B4 B3 B2 B1 B0
Reserved Reserved Reserved Reserved Reserved Profile_3 Profile_2 Profile_1



10



Profile_1 is an active high flag representing the Profile 1 attribute specified in [48].11



Profile_2 is an active high flag representing the Profile 2 attribute specified in [48].12



Profile_3 is an active high flag representing the Profile 3 attribute specified in [48].13



35.1.4.19 Transmission Schedule descriptor14



The transmission_schedule_descriptor contains the Transmission Schedule attribute defined in [2] to be associated with the15
TeleWeb service.16
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Table 23: Syntax of transmission_schedule_descriptor1



Syntax No. of Bytes Value
Transmission_schedule_descriptor()
{



descriptor_tag 1 0x02
descriptor_length 1 Variable
no_of_entries 1 Variable
for (i=0; i< no_of_entries;



i++) {
UTC_hours 1 hour 0..23
UTC_minutes 1 minute 0..59



repetition_distance
1 repetition distance in minutes



}
}



2



The UTC_hours field specifies the hours component of a “time” referenced to UTC. The valid range is 0 to 23 (decimal)3
inclusive.4



The UTC_minutes field specifies the minutes component of a “time” referenced to UTC. The valid range is 0 to 59 (decimal)5
inclusive.6



The repetition_distance field defines the time in minutes. A value of 0xFF shall indicate that the time is greater than 0xFE7
seconds (4 hours, 14 minutes).8



36 TeleWeb DSM-CC transmission via Teletext9



This section describes how Teletext data packets are used to transmit a TeleWeb service once it has been encoded into a data10
carousel as described in section 34.1.11



36.1 Transmission of Data Carousels12



A TeleWeb service shall always consist of eight data carousels: one two-layer carousel and seven one-layer carousels. The13
limitation of one two-layer carousel arises because there is no downloadId field in a DSI message to allow differentiation. The14
top level control message of each carousel shall be transmitted continuously. If a one-layer carousel is empty of data, the15
numberOfModules in its DII messages shall be set to 0. If the two-layer carousel is empty of data, the NumberOfGroups field16
in its DSI message shall be set to 0. The minimum repetition rate of empty carousels shall be defined in a code of practice.17



The data carousel to which a particular DDB or DII message belongs shall be indicated through the coding of its downloadId18
field. The 29 MSBs shall all be set to 0x0. The 3 LSBs shall be set to 0x0 for the DDB and DII messages belonging to a two-19
layer carousel. A unique value in the range 0x1 to 0x7 shall be allocated to each one-layer carousel and the 3 LSBs of the20
downloadId field shall be set to this value.21



The top-level control messages of each of the eight possible carousels shall be transmitted continuously. If a one-layer22
carousel is not in use, the numberOfModules field in its DII messages shall be set to 0. If the two-layer carousel is not in use,23
the NumberOfGroups field in its DSI messages shall be set to 0. The minimum repetition rate of empty carousels shall be24
defined in a code of practice25



26
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36.2 Transmission protocol1



The transmission of each individual DSM-CC message described in section 35.1.1 is preceded by a delimiting character and2
followed by a 16-bit CNI code and a 16-bit checksum as shown in Figure 14. Successive DSM-CC messages are concatenated3
to form a serial data stream.4



Delimite
r



DSM-CC
message (N)



CNI Checksu
m



Delimite
r



DSM-CC
message



(N+1)



CNI Checksu
m



1 byte N bytes 2 bytes 2 bytes 1 byte N bytes 2 bytes 2 bytes



Figure 14: Message transmission sequence5



36.2.1 CNI Code6



The 2 Byte CNI code (MSB first) of the TV channel transmitting the TeleWeb service should be transmitted after each DSM-7
CC message and before the Checksum (CRC). In this case a TV channel change (especially if the data is received from an8
external satellite receiver) can be properly detected.9



Note: Otherwise there is always the possibility that the messages of different services are mixed together which results in10
corrupted data.11



The checksum should contain both the DSM-CC message and the CNI code.12



36.2.2 Message checksum13



Prior to transmission, the CCITT CRC algorithm as defined in Annex A is applied to a complete DSM-CC message and the14
16-bit CNI code. The start value loaded into the shift register is 0xFFFF. If the message, the CNI code and the appended CRC15
value are received correctly, a receiver will calculate a value of 0x0000. The CRC value is appended after the CNI code with16
most significant byte occurring first. The addition of this CRC does not alter any size or CRC parameter integral to the17
message.18



36.2.3 Delimiting between messages19



A framing protocol is inserted prior to the start of each message in order to allow a receiver to identify the start and finish of20
the component messages of the data carousel. This protocol requires the special use of two code values, 0xC0 and 0xDB.21



The code 0xC0 is used as a delimiter between messages and shall not appear in the data stream anywhere else. It shall be22
inserted immediately before the start of any DSM-CC message. If a data byte within a message, the CNI code or the23
checksum (calculated as described in section 36.2.2) has the code value 0xC0, it shall be replaced by the two byte sequence24
0xDB, 0xDC.25



If a data byte within a message, the CNI code or the checksum has the code value 0xDB, it shall be replaced by the two-byte26
sequence 0xDB, 0xDD.27



Any number of 0xC0 bytes may be inserted between messages, allowing the byte to be used as a “time filler” if required. As a28
minimum, a single instance shall be inserted after the CRC for the previous message and before the first byte of the next29
message.30



NOTE: Conceptually, the substitution of bytes in the data stream with values 0xC0 and 0xDB during the encoding process is31
carried out once the data stream has been assembled. Thus the substitution process does not alter the value of any message32
size, length or checksum values, etc. Accordingly, a receiver should substitute the sequences 0xDB, 0xDC and 0xDB, 0xDD33
with the appropriate single byte values before checking message sizes or checksums.34











- 145 -
100_xxx_PAS_tr45_48.doc



36.2.4 Byte order1



The fields of the DSM-CC messages are transmitted in the order they occur in the message and descriptor syntax tables2
shown in sections 35.1.2.1 to 35.1.2.3. Multi-byte values are encoded most significant byte first, i.e. Big Endian. The same3
applies to the CNI code and the checksum.4



36.3 Teletext packet format5



The TeleWeb data stream formed according to section 36.2 shall be transmitted using IDL format B packets. These packets6
are fully specified in subclause 6.8.1 of ETS 300 708 [52].7



Restriction in the number of packets transmitted per field can be specified in the Code of Practice.8



36.3.1 Data Channel and Designation Code9



The four message bits of the Hamming 8/4 encoded Designation Code field shall be set to 1111 to specify an IDL. The values10
permitted are specified in subclause 6.4.2 of ETS 300 708 [52].11



36.3.2 Application Identifier12



The four message bits of the Application Identifier byte shall be set to 0000 to indicate a TeleWeb service, as shown in Table13
24. The message bits are numbered 1 to 4 for compatibility with [52].14



NOTE: The Application Identifier value 0000 is allocated to TeleWeb in [62].15



Table 24: Allocation of the message bits in the Application Identifier byte16



B4 B3 B2 B1 Application
0 0 0 0 TeleWeb



36.3.3 Format Type17



When the Application Identifier byte is set to the value defined in section 36.3.2, the coding of the Format Type byte is18
according to Table 25. The message bits are numbered 1 to 4 for compatibility with [52].19



Table 25: Allocation of the message bits in the Format Type byte20



B4 B3 B2 B1 Application
0 0 0 1 reserved for future use
0 1 0 1 TeleWeb application, Short TeleWeb Service
1 0 0 1 TeleWeb application, Full TeleWeb Service
1 1 0 1 reserved for future use



B1 = 1 and B2 = 0 define the packet type to be IDL-format B.21



36.3.4 Continuity Index22



As defined in subclause 6.8.1.3 of ETS 300 708 [52].23



36.3.5 User Data24



The User Data bytes carry the data stream as defined in section 36.1.25
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36.3.6 Forward Error Correction1



As defined in subclause 6.8.2 of ETS 300 708 [52].2



3
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Annex G CCITT CRC-16 (informative)1



2



The following C program can be used to calculate the CCITT CRC-16. This code is for information only and is not optimised3
for efficiency. Any algorithm delivering the same result may be used. At the beginning the variable ‘crc’ is set to 0xFFFF. For4
each bit the data starting with the most significant bit of the first byte and ending with the least significant bit of the last byte5
the algorithm is executed with ‘ser-data’ set to the value of the bit. After the algorithm is called for the last bit the variable6
‘crc’ holds the result of the CRC calculation.7



For encoding, the most significant byte of this value is appended to the data followed by the least significant byte.8



For decoding, the additional two CRC bytes are also fed to the CRC algorithm. In this case the result in the ‘crc’ variable9
should be 0 for the correct data.10



// Update the CRC for transmitted and received data using11
// the CCITT 16-bit algorithm (X16 + X12 + X5 + 1)12
unsigned char ser_data;13
static unsigned int crc14
crc = (unsigned char)(crc>>8)|(crc<<8);15
crc ^= ser_data;16
crc ^= (unsigned char)(crc & 0xff)>>4;17
crc ^= crc <<12;18
crc ^= (crc & 0xff) << 5;19



20
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Draft SMPTE Engineering Guideline SMPTE XXXX



Declarative Data Essence



First Draft



26-April- 2001



1 Scope
This document provides an overview of the Declarative Data Essence Standards, and describes
how the various documents and technical components are related.



2 References and Organization
2.1 Normative References
The following standards contain provisions that through reference in this text constitute
provision of this standard. At the time of publications, the editions were valid. All standards are
subject to revision, and parties to agreements based on this standard are encouraged to
investigate the possibility of applying the most recent edition of the standards indicated below.



[DDE-1] SMPTE Proposed Standard 363M, “Declarative Data Essence, Content
Level 1”.
[DOM-0] SMPTE Draft Standard xxxx, “Document Object Model Level 0 (DOM-0)
and Related Object Environment”.
[LID] SMPTE Draft Standard xxxx, “The Local Identifier (lid:) URI Scheme”.
[IPM] SMPTE Proposed Standard 357M, “Declarative Data Essence, IP Multicast
Encapsulation”.
[UHTTP] SMPTE Proposed Standard 364M, “Declarative Data Essence -
Unidirectional Hypertext Transport Protocol”.
[NTSC] SMPTE Proposed Standard 361M, “NTSC IP and Trigger Binding to
VBI”.
[PAL] SMPTE Draft Standard xxxx, “PAL/SECAM IP and Trigger Binding to VBI
(625 Line Television Systems)”.



2.2 Table of contents



1 SCOPE..................................................................................................................................................................1



2 REFERENCES AND ORGANIZATION..........................................................................................................1



2.1 NORMATIVE REFERENCES ..............................................................................................................................1
2.2 TABLE OF CONTENTS ......................................................................................................................................1



3 INTRODUCTION ...............................................................................................................................................2



4 RECEIVER BEHAVIOR ...................................................................................................................................3
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5 INTEROPERABILITY AND TESTING ..........................................................................................................4



6 BIBLIOGRAPHY................................................................................................................................................4



3 Introduction



The group of standards were developed in SMPTE based on the Advanced Television
Enhancement Forum (ATVEF) specification [ATVEF].  These are collectively known as
Declarative Data Essence (DDE) derived from the terminology developed in the joint
SMPTE/EBU work found in [SMPTE-EBU].  This was further labeled as content level 1 after
the ATVEF specifcation for “1.0”, and in anticipation of both lower and higher content levels,
hence the shorthand, “DDE-1”.



The ATVEF specification was broken into 6 separate SMPTE documents that cover the original
ATVEF specification.  These specifications are:



•  [DDE-1] SMPTE Proposed Standard 363M, “Declarative Data Essence, Content Level
1”.



•  [DOM-0] SMPTE Draft Standard xxxx, “Document Object Model Level 0 (DOM-0) and
Related Object Environment”.



•  [LID] SMPTE Draft Standard xxxx, “The Local Identifier (lid:) URI Scheme”.



•  [IPM] SMPTE Proposed Standard 357M, “Declarative Data Essence, IP Multicast
Encapsulation”.



•  [UHTTP] SMPTE Proposed Standard 364M, “Declarative Data Essence - Unidirectional
Hypertext Transport Protocol”.



•  [NTSC] SMPTE Proposed Standard 361M, “NTSC IP and Trigger Binding to VBI”.



In addition, there is a new PAL/SECAM binding:



•  [PAL] SMPTE Draft Standard xxxx, “PAL/SECAM IP and Trigger Binding to VBI (625
Line Television Systems)”.



And, finally there is future work to be done on wrappers for this content for carriage in SMPTE
KLV.  The relationship of all 8 of these documents can be found in Figure 1.
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NTSC



IPM



DDE-1



MPEG 
Bindings MPEG Bindings



SMPTE KLV on MPEG



Wrappers  & KLV 
Encapsulation*



PAL



SECAM



UHTTP



DOM-0lid:



Figure 1.  Relationship of the DDE-1 Standards.



The collection of DDE-1 documents is fully ATVEF compliant, and is collectively known as
“Content Level 1”, or DDE-1.  No extensions were designed, and no new functionality was
added.  However, a considerable amount of new material was added to more fully specify the
work for the purpose of providing interoperability.  Specifically, there was significant additional
work put into the following technology:



•  DOM-0



•  Triggers (defined in [DDE-1])



•  Lid:



The DDE-1 document set is an authoring content standard.  As such, it avoided as much as
possible specific receiver behavior.  However, expectations of receiver behavior are implied if
not overtly stated.  Some more information on the expected behavior is covered in this
document.



4 Receiver Behavior



[TBD]
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5 Interoperability and Testing



[TBD]
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Proposed SMPTE Standard   SMPTE 363M 
 



Declarative Data Essence, Content Level 1 



 
 



 
 



1 Scope 
This document defines a standard for the authoring of declarative data content intended to 
primarily be combined with video and/or audio services, and distributed to data-capable 
television signal receivers.  Declarative content is generally non-procedural, and most commonly 
in the form of HTML.  However, procedural “scripting” is also defined. 
 



2 References and Organization  
2.1 Normative References 
 
The following standards contain provisions that through reference in this text constitute 
provision of this standard. At the time of publications, the editions were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent edition of the standards indicated below. 
 



W3C Recommendation, “HyperText Markup Language, version 4.0” 
W3C Recommendation, “Cascading Style Sheets, level 1 (CSS1)” 
ISO/IEC 16262:1998, “ECMAScript language specification” [v2] 



SMPTE Draft Standard xxx, “Document Object Model, Level 0 (DOM-0)” 
IETF RFC 2838, “Uniform Resource Locators for Television Broadcast” [tv:] 



SMPTE Draft Standard xxx, “The Local Identifier (lid:) URI Scheme” [LID] 
ISO/IEC 11578:2000, Information technology, “Open Systems Interconnection – Remote 
Procedure Call”, Annex A, “Universal Unique Identifier” [UUID] 



IETF RFC 2110, “MIME E-mail Encapsulation of Aggregate Documents, such as HTML 
(MHTML) [text/html] 



IETF RFC 2046, “Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types” 
[text/plain and audio/basic] 
IETF RFC 2318, “The text/css Media Type” 



W3C Recommendation, “PNG (Portable Network Graphics) Specification” 
ISO/IEC 10918-1, “Digital compression and coding of continuous-tone still images: 
Requirements and guidelines“ 
IETF RFC 2068, “Hypertext Transfer Protocol – HTTP/1.1” 
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EIA-746A, “Transport Of Internet Uniform Resource Locator (URL) Information Using TEXT-2 
(T-2) Service” 



ANSI/ISO 8859-1, “8-BIT SINGLE -BYTE CODED GRAPHIC CHARACTER SETS - PART 1: LATIN 
ALPHABET NO. 1” 



Object Management Group (OMG) CORBA/IIOP 2.3.1, “The Common Object Request Broker: 
Architecture and Specification,” Section 3, “OMG IDL Syntax and Semantics” 
IANA Media Types, “application/tve-trigger”, (http://www.isi.edu/in-
notes/iana/assignments/media-types/media-types), “Registration of MIME media type 
application/tve-trigger” (http://www.isi.edu/in-notes/iana/assignments/media-
types/application/tve-trigger). 
IETF RFC 1952, “GZIP file format specification version 4.3” 
 



 
 



 



2.2 Organization of this Document 
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4.2 ECMASCRIPT SUPPORT................................................................................................................................................. 5 
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6 ANNEX A: EXAMPLES OF INTEGRATING TV WITH WEB PAGES (INFORMATIVE).....................17 
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6.2 HOW TO PLACE TV IN A WEB PAGE THAT USES TABLES (USING <TABLE> TAGS) ............................................ 17 
6.3 HOW TO OVERLAY A WEB PAGE OVER A TV BACKGROUND (USING <BODY> TAG) ......................................... 17 
6.4 HOW TO OVERLAY A FRAME-BASED WEB PAGE OVER A TV BACKGROUND (USING <FRAMESET> TAG) .... 17 
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3 Introduction 
This document defines a standard for the authoring of declarative data content intended to be 
combined with video and audio services and distributed eventually to data-capable television 
receivers. 
It is assumed that the reader is familiar with all the normative references and basic concepts are 
not discussed in this document. 
This specification for enhanced television programming uses existing Internet technologies. It 
delivers enhanced TV programming over both analog and digital video systems using terrestrial, 
cable, satellite and Internet networks. The specification can be used in both one-way broadcast 
and two way video systems, and is designed to be compatible with all international standards for 
both analog and digital video systems. 



A central design point was to use existing standards wherever possible and to minimize the 
creation of new specifications. Existing web standards, with only minimal extensions for 
television integration, provide a rich set of capabilities for building enhanced TV content in 
today's marketplace. This specification references full existing specifications for HTML, 
ECMAScript, DOM, CSS and media types as the basis of the content specification. The 
specification is not a limit on what content can be sent, but rather provides a common set of 
capabilities so that content developers can author content once and play on the maximum number 
of receivers.  
Another key design goal was to provide a single solution that would work on a wide variety of 
networks. This design is capable of running on both analog and digital video systems as well as 
networks with no video at all. The specification also supports transmission across terrestrial 
(over the air), cable, and satellite systems as well as over the Internet. In addition, it will also 
bridge between networks - for example data on an analog terrestrial broadcast must easily bridge 
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to a digital cable system. This design goal was achieved through the definition of a transport-
independent content format.  This document defines two transports - one for broadcast data and 
one for data pulled through a return path. 
While this specification has the capability to run on any video network, a complete specification 
requires a specific binding to each video network standard in order to ensure true 
interoperability. There are many roles in the production and delivery of television enhancements. 
This document refers to three key roles: content creator, transport operator, and receiver. The 
content creator originates the content components of the enhancement including graphics, layout, 
interaction and triggers. The transport operator runs a video delivery infrastructure (terrestrial, 
cable, satellite or other) that includes a transport for this data. The receiver is a hardware and 
software implementation (television, set-top box, or personal computer) that decodes and plays 
this content. A particular group or company may participate as one, two or all three of these 
roles.  



4 Content Formats  
The foundation for the declarative content is existing web standards. Mandatory support is 
required for the following standard specifications: 



?? HTML 4.0 (All 3 Document Type Definitions)  



?? CSS1  



?? ECMAScript  



?? DOM-T  



 
 
 



4.1 Fonts 
 
The following 2 fonts are “default” and should be expected by authors to reside in the receiver 
for Latin character (8859-1) markets: 
 



?? Tieresias, or another sans-serif font with equivalent metrics 



?? monospace 



 
The different kinds of these basic font families are defined in the following table: 



 



Family Size (pixels) Weight Style 



Tieresias 12 Normal Normal 



Tieresias 24 Normal Normal 
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Tieresias 18 Normal Normal 



Tieresias 14 Normal Normal 



Tieresias 10 Normal Normal 



Tieresias 9 Normal Normal 



Tieresias 12 Bold Normal 



Tieresias 24 Bold Normal 



Tieresias 18 Bold Normal 



Tieresias 14 Bold Normal 



Tieresias 10 Bold Normal 



Tieresias 9 Bold Normal 



Tieresias 12 Normal Italic 



Monospace 12 Normal Normal 
 



The CSS keyword font size table is as follows: 
 



Font Size Name Height (mm) 



xx-small 4 



x-small 6 



small 8 



medium 12 



large 18 



x- large 25 



xx- large 40 



 
 



4.2 ECMAScript Support 
 
Authors shall assume ECMAScript support by receivers compliant with SMPTE Declarative 
Data Essence Transitional DOM and Object Environment. ECMAScript syntax should be both 
parsed and executed.  All native objects and methods should be fully implemented and all 
language syntax and semantics supported.  If authors use script objects, methods, or attributes 
not defined in DOM-T, such as to target a superset of DOM-T supported by a specific browser 
implementation, it is the author’s responsibility to insert conditional logic that will only present 
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that script for parsing to the intended browser.  Authors are advised of possible implementation 
limitations as follows: 



 



?? Array sizes may be limited to 32768 elements. 



?? The Number data type may be implemented as a 32-bit floating point value 



?? The method, Object.prototype, may not be supported. 



 



4.2.1 Cookie Support  
Authors may count on 1KB for session cookies. Cookies support is not assumed to be persistent 
when a receiver is turned off. 



4.3 Content Type Support  
Because the architecture supports one-way broadcast of data, content creators cannot customize 
the content for each receiver as they do today with two-way HTTP. The following base profile of 
supported MIME types that that may be included in DDE content:  



?? text/html  (HTML 4.0)  



?? text/plain  



?? text/css (CSS1 only)  



?? image/png (no progressive encoding)  



?? image/jpg (no progressive encoding)  



?? audio/basic  
 



4.3.1 Notes on image/png 
 
All image/png content is expected to be cached. 



 
All possible syntax shall be permitted in the content. 



 
All features are expected to be decoded and rendered except as follows: 
 



?? Non square pixels 



?? Gamma correction 



?? Chroma correction 



?? Progressive display 
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4.3.2 Notes on image/jpeg 
 
All encoding formats are permitted in the content. 



 
However, it is only expected that full JFIF (Appendix D) guidelines may be decoded and 
rendered.  The thumbnail image may be ignored. 
 
 
 



 
 
 



4.4 Triggers  
Triggers are real- time events delivered for the enhanced TV program. 



Note that receiver implementations may set their own policy for allowing users to turn on or off 
enhanced TV content, and can use trigger arrival as a signal to notify users of enhanced content 
availability. They are also free to decide how to turn on enhancements and how to enable the 
user to choose among enhancements. 
Triggers always include an URL, and may optionally also include a human-readable name, an 
expiration date, and a script. Triggers that include a "name" attribute may be used to initiate an 
enhancement either automatically, or with user confirmation. If an enhancement is not currently 
loaded, the expiration has not been reached, and the trigger contains a "script" attribute, then the 
script is executed through the trigger receiver object when the page is loaded, and after all 
OnLoad events have fired for the enhancement. If a replaceable enhancement is currently loaded 
and a Trigger is received whose URL does not match the currently loaded top- level page, the 
Trigger expiration has not been reached, the Trigger includes a "name" attribute and a "script" 
attribute; then the new enhancement can be offered to the user or automatically loaded.  If the 
top-level page of the new enhancement is loaded, the script attribute will be evaluated and 
executed after loading is completed. If an enhancement is currently loaded and a Trigger with a 
script attribute is received with a URL that matches the current top- level page, and the expiration 
has not been reached; the script attribute will be immediately evaluated and executed.  If 
duplicate Triggers with script attributes are received in sequence, script attributes will be 
evaluated and executed for each instance. The initial top-level page for that enhancement is 
indicated by the URL in that trigger. Triggers that do not include a "name" attribute are not 
intended to initiate an enhancement, but should only be processed as events which affect 
(through the "script" attribute) enhancements that are currently active. If the URL matches the 
current top- level page, and the expiration has not been reached, the script is executed through the 
trigger receiver object. When testing for a match, parameters and fragment identifiers (i.e. 
characters in the URL including and following the first "?" or "#" character) in an URL are 
ignored.  
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Triggers are text based, and their syntax follows the basic format of the EIA-746A standard (7-
bit ASCII, the high-order bit of the first byte must be "0"). Note: The triggers follow the syntax 
of EIA-746A, but may be transported in ways appropriate for the transport, such as multicast IP 
packets for example, rather than using the EIA-608 system.  



All triggers are text-based and must begin with ASCII ‘<’. All other values for the first byte are 
reserved. These reserved values may be used in the future to signal additional non-text based 
messages. Receivers may ignore any trigger that does not begin with the ‘<’ in the first byte.  



The general format for triggers (consistent with EIA-746A) is a required URL followed by zero 
or more attribute/value pairs and an optional checksum:  



<url> [attr1:val1][attr2:val2]...[attrn:valn][checksum] 
The requirement to provide a checksum is transport binding specific.  If required by the transport 
binding, the checksum must come at the end of the trigger.  It is required for transport A and not 
required for transport B. 
   



?? Character set: All characters are based on ISO-8859-1 character set (also known as Latin-1 
and compatible with US-ASCII) in the range 0x20 and 0x7e. Any need for characters outside 
of this range (or excluded by attribute limits below) must be encoded using the standard 
Internet URL mechanism of the percent character ("%") followed by the two-digit 
hexadecimal value of the character in ISO-8859-1.  



?? The trigger begins with a required URL: 
 
 



<url> 
The URL is enclosed in angle brackets (e.g. <http://xyz.com/fun.html>). 
Although any URL can be sent in this syntax, content level 1 only requires 
support for http: and lid: URL schemes. 



The following attribute/value pairs are defined:  



[name:string] 



The name  attribute provides a readable text description 
(e.g.[name:Find Out More]). The string is any string of characters 
between 0x20 and 0x7e except square brackets (0x5b and 0x5d) and 
angle brackets (0x3c and 0x3e). The name attribute can be abbreviated 
as the single letter "n" (e.g.[n:Find Out More]). 



[expires:time] 



The expires attribute provides an expiration date, after which the link 
is no longer valid (e.g.[expires:19971223]). The time conforms to 
the ISO-8601 standard, except that it is assumed to be UTC unless the 
time zone is specified. A recommended usage is the form 
yyyymmddThhmmss, where the capital letter "T" separates the date 
from the time. It is possible to shorten the time string by reducing the 
resolution. For example yyyymmddThhmm (no seconds specified) is 
valid, as is simply yyyymmdd (no time specified at all). When no time 
is specified, expiration is at the beginning of the specified day. The 
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expires attribute can be abbreviated as the single letter "e" 
(e.g.[e:19971223]). 



[script:string] 



The script  attribute provides a script to execute within the context of 
the page containing the trigger receiver object 
(e.g.[script:shownews()] ). The string is an ECMAScript statement. 
The form of statement shall be in accordance with the StatementList
non-terminal of ECMAScript. The script attribute can be abbreviated 
as the single letter "s" (e.g.[s:shownews()]).An example of a script 
attribute used to navigate a frame within a page to a new URL: 
 [script:frame1.location.href="http://atv.com/f1"] 



[tve:version] 



The tve attribute indicates to the receiver that the content described in 
the trigger is conformant to the content specification level, version. For 
example, [tve:1.0]. The "tve:" attribute can be abbreviated as the 
single letter "v". The version can be abbreviated to a single digit when 
the version ends in ".0" (e.g.[v:1] is the same as [tve:1.0]). 



 
The optional checksum must come at the end of the trigger. (Note: EIA-746A requires the 
inclusion of a checksum to ensure data integrity over line 21 bindings. In other bindings, such as 
IP, this may not be necessary, and is not required.) 



 
 



[checks
um] 



The checksum is provided to detect data corruption. To compute the 
checksum, adjacent characters in the string (starting with the left angle 
bracket) are paired to form 16-bit integers; if there are an odd number of 
characters, the final character is paired with a byte of zeros. The checksum is 
computed so that the one's complement of all of these 16-bit integers plus the 
checksum equals the 16-bit integer with all 1 bits (0 in one's complement 
arithmetic). This checksum is identical to that used in the Internet Protocol 
(described in RFC 791); further details on the computation of this checksum 
are given in IETF RFC 1071. This 16-bit checksum is transmitted as four 
hexadecimal digits in square brackets following the right square bracket of the 
final attribute/value pair (or following the right angle bracket if there are no 
attribute/value pairs). The checksum is sent in network byte order, with the 
most significant byte sent first. Because the checksum characters themselves 
(including the surrounding square brackets) are not included in the calculation 
of the checksum, they must be stripped from the string before the checksum is 
recalculated there. Characters outside the range 0x20 to 0x7e (including the 
second byte of two-byte control codes) shall not be included in the checksum 
calculation. 



 



Other attributes could be defined at a later date. However, all other single character attribute 
names are set aside for future definition. Receivers may ignore attributes they do not understand.  
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Using the description above, all the following are valid trigger strings:  
<http://xyz.com/fun.html>  
<http://xyz.com/fun.html>[name:Find out More!]  
<lid://xyz.com/fun.html>[n:Find out More!]  
<lid://xyz.com/fun.html>[n:Fun!][e:19991231T115959][s:frame1.location="http:/
/atv.com/frame1.htm"]  
<http://www.newmfr.com>[name:New][tve:1][C015]  
Note: If a trigger does not contain a [name:] attribute, the enhancement referenced by the 
trigger should not be presented to the user.  Only the last example is a Trigger valid for Transport 
A, because it includes the [tve:] attribute and a checksum, both of which are required for 
Transport A. 
 



4.4.1 More on Trigger Behavior 
 
This section provides more description of expected trigger behavior. 



 
Triggers may be repeated. This is commonly done to increase the chance that a Trigger will be 
correctly received, and to provide the opportunity to initiate an enhancement throughout a 
program by a viewer that joins the program in progress. However, content authors must take care 
that re-execution of a repeated Trigger by receivers won't break the presentation. For instance, 
Trigger scripts can explicitly check for whatever context or state is required before performing 
their function 



 
When the tve-trigger.releasable is set to false, and a document is loaded, the following trigger 
shall be ignored: 



 
<new-URL>attributes 



 



However, the following trigger shall always work, independent of the state of tve-
trigger.releasable: 
 
<current-URL>[s:window.top.location.href=<new-URL>]attributes 



 
More information on the expected behavior of triggers in a receiver can be found in Appendix 
10. 
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4.5 The Trigger Receiver Object  
TV enhancement HTML pages that expect to have triggers sent to them via a trigger stream shall 
use the HTML object tag to include one and only one trigger receiver object on a page. The 
trigger receiver object, implemented by the receiver, processes triggers for the associated 
enhancement in the context of the page containing the object. The content type for this object is 
"application/tve-trigger". If a page consists of multiple frames, only one may contain a 
receiver object. 
Sample instantiation:  
<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverObj"> 



 
</OBJECT>  
 



Trigger 
Properties 



Description 



enabled A boolean, indicating if the triggers are enabled. The default value is true 
(read/write)  



sourceId A string containing the ASCII-hex encoded UUID attribute for the 
announcement for this stream. sourceId is null if the UUID was not set for the 
enhancement. The UUID should uniquely identify the enhancement (for 
example, a different UUID for each program), and can be accessed using the 
trigger receiver object. In analog TV and many types of digital TV broadcast 
data is tied tightly to A/V. Each virtual channel has its own private network 
associated with it. In other systems, enhancements for many virtual channels 
can be carried on the same network. These systems can use the UUID to link a 
TV broadcast with a particular enhancement. (read only) 



releasable A boolean indicating that the currently displayed top- level page associated 
with the active enhancement can be released and may be automatically 
replaced with a new resource when a va lid trigger containing a new URL is 
received. Such a trigger must contain a [name:] attribute. The default value is 
false. The currently displayed top- level page shall always be capable of 
replacing itself with a new resource. 



backChannel 



A string indicating the availability and state of a backchannel to the Internet on 
the current receiver. When backChannel returns "permanent" or "connected," 
receivers can generally perform HTTP get or post methods and expect real-
time responses. When backChannel returns "disconnected," receivers can also 
expect to perform HTTP get or post methods but there will be an indeterminate 
delay while a connection is established. When backChannel returns 
"unavailable," no HTTP get or post methods can be performed. No standard 
behavior can be assumed when any other value is returned. Value is one of:  
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?? permanent--Always connected  



?? connected--Currently connected, but not always  



?? disconnected--Not currently connected, but can connect  



?? unavailable--Never connected  
contentLevel A number that corresponds to the content level of the receiver. For this 



specification, it is 1.0. 



 
 



4.5.1 IDL for the application/tve-trigger Object 
 



Interface Trigger { 
  attribute boolean enabled; 
  readonly attribute string sourceId; 



  attribute boolean releasable; 
  readonly attribute string backChannel; 



  readonly attribute double contentLevel; 
}; 



 



4.5.2 ECMA Script Binding 
 



Object Trigger 



  Properties: 



    Boolean enabled 



    String sourceId (readonly) 



    Boolean releasable 



    String backChannel (readonly) 



    Number contentLevel (readonly) 



}; 



 



 
 



4.6 URI Schemes 
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4.6.1 Integrating TV with Web Pages  
Use the "tv:" URL to reference a broadcast television channel. The "tv:" URL may be used 
anywhere that a URL may reference an image.  



Examples of "tv:" URL usage include the object, img, body, frameset, a, and table tags. For 
examples with specific HTML syntax, see Annex A. 
Use of tv: here does not require support for the full syntax of RFC 2838, but only, literally, “tv:”. 
The tv: URL can also be used for navigation, in order to make window.location.href=”tv:” and 
display a full screen TV image.  The following example HTML code located in the top page will 
navigate to full screen: 



  
<a href=”tv:”>Click here for full screen TV</a> 
 



When window.location.href==”tv:”, content authors should assume that when sending a new 
enhancement (i.e., an enhancement with a different URL from the one just before navigating to 
full screen), the new enhancement is either offered to the user, or automatically activated and 
displayed. In addition, the triggerReceiverObj of the immediately preceding enhancement is 
destroyed, just as though a navigation had occurred to a page which contained no 
triggerReceiverObj. This means that trigger scripts for the enhancement loaded prior to 
navigating to full screen are not processed.  
 



4.6.2 The Local Identifier URL Scheme ("lid:") 
Content delivered by a one-way broadcast is not necessarily available on-demand, as it is when 
delivered by HTTP or FTP. For such content, it is necessary to have a local name for each 
resource. To support cross-references within the content (for use in hyperlinks or to embed one 
piece of content in another), these local names must be location- independent.  
 
The "lid:" URL scheme, as defined by [LID], enables content creators to assign unique 
identifiers to each resource relative to a given namespace. Thus the author can establish a new 
namespace for a set of content and then use simple, human-readable names for all resources 
within that space. The "lid:” scheme is used to identify resources that should be stored locally by 
a broadcast capable receiver platform and are not accessible via the Internet. 
 



4.7  Content Caching 
 Content authors should expect support for one megabyte (1 MB) of cached simultaneous 
content. Content creators who want to reach the maximum number of receivers should manage 
their content to require a high-water mark of simultaneous cached content of 1 MB or less. The 
specific cache size required for each enhancement must be specified in the announcement. 



tve-size represents the maximum size cache needed to hold content for the current page at any 
time during the program and also all pages reachable by local links. It is the high water mark 
during the program, not the total content delivered during the program. Size is measured as the 
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size when the content is delivered (after decompression for content sent using gzip or other 
compression techniques).  



 



4.7.1 Cache Behavior 
 
The content cache shall generally be expected to operate as a FIFO. 
Content authors may optionally specify an HTTP Expires entity-header field for content, that 
gives the date/time after which the content should be considered stale. Before retrieving content 
out of the cache, the receiver checks the HTTP expiration time before using the content, and 
discards it without further use if it has expired. 
 
All broadcast content, including CSS, shall be stored in this cache. 



 
The cache shall be flushed on startup, but not on other conditions, including channel change. 



 
Content that is delivered as a single entity shall not be entered into the cache until all sub-
components are received. 



 
Cache contents may be stored compressed and/or along with their transport information.  But the 
cache size upper bound shall be measured relative to the aggregate uncompressed item sizes 
stripped of all transport headers. 
 
 



5 Transport Types 
The display of enhanced TV content consists of two steps: delivery of data resources (e.g. 
HTML pages) and display of named resources synchronized by triggers. All forms of transport 
involve data delivery and triggers. The capability of networks for one-way and/or two-way 
communication drives the definition of two models of transport. 
This defines two kinds of transport. Transport A is for delivery of triggers by the forward path 
and the pulling of data by a (required) return path. Transport B is for delivery of triggers and data 
by the forward path where the return path is optional. 



5.1 Transport Type A: Return-path Data 
Most broadcast media define a way for data service text to be delivered with the video signal. In 
some systems, this is called closed captioning or text mode service; in other systems, this is 
called teletext or subtitling. For the sake of this discussion, triggers delivered over such 
mechanisms will be generically referred to as broadcast data triggers . 
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Some existing broadcast data services provide a mechanism for trigger delivery, but not resource 
delivery, due to limited bandwidth. Content creators may encode broadcast data triggers using 
these mechanisms. Broadcast data streams only contain broadcast data triggers so there is no 
announcement or broadcast content delivery mechanism. Because there are no announcements, 
the broadcast data service stream is considered to be implicitly announced as a permanent 
session. 
In addition to the other attributes used in triggers, transport type A triggers must contain an 
additional attribute, "tve:". This attribute is ignored if present in a trigger in transport B since 
these values are set in transport type B in the announcement. If the "tve:" attribute is not 
present in a transport type A trigger, the content described in the trigger is not considered to be 
DDE content. 
Television transport operators should use the standard mechanisms for broadcast data trigger 
transmission for the appropriate medium (EIA, ATSC, DVB, etc.). It is assumed that when the 
user tunes to a TV channel, the receiver locates and delivers broadcast data triggers associated 
with the TV broadcast. Tuning and decoding broadcast data triggers is implementation and 
delivery standard specific and is specified in the appropriate binding. A mechanism must be 
defined for encoding broadcast data triggers for each delivery standard. Because there is no 
content delivery system, broadcast data triggers usually require two-way Internet connections to 
fetch content over HTTP, version 1.1.  



Note: Television transport operators and content creators need to plan to handle the scalability 
issues associated with large numbers of HTTP requests responding at roughly the same time to 
broadcast triggers. 



5.2 Transport Type B: Broadcast Data 
Transport type B is for true broadcast of both the resource data and triggers. As such, transport 
type B can run on TV broadcast networks without Internet connections, unlike transport type A. 
An additional Internet connection allowing a return path can be added to provide two-way 
capabilities like ecommerce or general Web browsing.  



Transport type B uses announcements to offer one or more enhancements of a TV channel. An 
announcement specifies the location of both the resource stream (the files that provide content) 
and the trigger stream for an enhancement. Multiple enhancements can be offered as choices that 
differ on characteristics like language,required cache size, or bandwidth. In addition to locating 
the files and trigger streams, announcements must be able to provide the following information: 
language, start and stop times, bandwidth, peak storage size needed for incoming resources, the 
content level the resources represent, an optional UUID that identifies the content, an optional 
string that identifies the broadcast channel for systems that send ATVEF content separately from 
the audio/video TV broadcast. The receiver must be able to start receiving data from only the 
description broadcast in the announcement.  



Transport type B also requires a protocol that provides for delivery of resources. In one-way 
broadcast systems, this is a one-way resource transfer protocol that allows for broadcast delivery 
of resources. The resource delivered, no matter what the resource transfer method, must include 
HTTP headers to package the file on the resource transfer protocol. All resources delivered using 
resource transfer are named using URLs. These resources are then stored locally, and retrieved 
from this local storage when referenced using this same URL. Content authors should expect 
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support for local storage and retrieval of content using the "lid:" URL scheme and the familiar 
"http:" URL scheme. When "lid:" is used, the resources are delivered only through broadcast 
and are not available on demand. When "http:" is used, the resources that are delivered through 
broadcast also exist on the World Wide Web and can be requested from the appropriate server 
using standard HTTP. Sending "http:" resources using resource transfer effectively pre- loads 
the local cache, thus avoiding large numbers of simultaneous hits on Web servers when those 
same resources are requested by many receivers. Furthermore, this mechanism allows receivers 
to view the same content that appears on the Web even when no Internet connection is available. 
Content creators can freely mix resources that use either the "lid:" or "http:" schemes in the 
same enhanced broadcast. Because the underlying resource transfer protocol is not limited to 
carrying resources named by any particular URL scheme, some receivers will store and retrieve 
content named using other URL schemes, such as "ftp:", as well as the required "lid:" and 
"http:".  



Transport type B uses the same syntax for triggers as type A.  



5.3 Simultaneous Support of Transports A and B 
A single video program may contain both transport type B and transport type A (e.g. broadcast 
data triggers) simultaneously. This is advantageous in order to target both IP-based receivers as 
well as receivers that can only receive broadcast data triggers. 
Receivers may choose to support only Transport B based trigger streams and ignore broadcast 
data triggers (Transport A), or receivers may support broadcast data triggers in the absence of 
Transport B based triggers, or receivers may support broadcast data triggers and Transport B 
based triggers simultaneously. For receivers that provide simultaneous support, this specifies the 
following behavior, which is identical to the treatment of Transport B based triggers on an active 
stream.  



When a broadcast data trigger is encountered, its URL is compared to the URL of the current 
page. If the URLs match and the trigger contains a script, the script should be executed. If the 
URLs match but there is no script, the trigger is considered a retransmission of the current page 
and should be ignored. If the URLs do not match and the trigger contains a name, the trigger is 
considered a new enhancement and may be offered to the viewer if 
triggerReceiverObj.releasable is true. If the URLs do not match and there is no name, the trigger 
should be ignored.  
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6 Annex A: Examples of Integrating TV with Web Pages (Informative) 
The following examples describe how to achieve common design goals for integrating TV and 
Web pages. This list is meant to be illustrative rather than exhaustive. The "tv:" URL may be 
used anywhere that an image URL is also appropriate.  
Examples are presented in both HTML 3.2 and HTML 4.0 since the HTML 4.0 specification 
recommends that tools supporting HTML 4.0 continue to support HTML 3.2.  



6.1 How to place TV in a web page (using <OBJECT> and <IMG> tags) 
The OBJECT and IMG tags are used to place the TV picture in a web page, for example:  
<object data="tv:" width="60%" height="60%">  
<img src="tv:" width=320 height=240> 



6.2 How to place TV in a web page that uses tables (using <TABLE> tags) 
The TD tag can be used to place the TV picture as the background of a table cell, for example:  
<td width=320 height=240 style="background: url(tv:)">  
    Here is content that is overlaid on top of the  
    TV picture inside this table cell.  
</td> 



6.3 How to overlay a web page over a TV background (using <BODY> tag) 
The BODY tag is used to specify TV as a full screen background of the web page, for example:  
HTML 3.2 syntax: <body background="tv:"> 
HTML 4.0 syntax: <body style="background: url(tv:)"> 



6.4 How to overlay a frame-based web page over a TV background (using 
<FRAMESET> tag) 



Many web pages will be frame-based rather than body tag based. This will allow the program to 
change the displayed web page while maintaining the same URL for a series of triggers. Since an 
HTML document that contains a FRAMESET tag cannot contain a BODY tag, it is necessary to 
specify "tv:" on a FRAMESET when full screen TV is desired beneath the frames, for example:  
<frameset style="background: url(tv:)" cols="200,*"> 



Each frame in the frameset that wants the full screen TV to show through must specify a 
transparent background color in the BODY tag of the frame's HTML document, for example:  
HTML 3.2 syntax: <body bgcolor="transparent">  
HTML 4.0 syntax: <body style="background: transparent"> 



6.5 How to transition from a web page back to full-screen TV (using <A> tag) 
Finally, the use of "tv:" as the href of an anchor tag allows for hyperlinking to full screen TV, 
for example:  



<a href="tv:">Click here to go to full-screen TV</a> 
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7 Appendix B: Using Enhanced TV (Informative) 
Television enhancements delivered using Transport A only contain broadcast data triggers so 
there is no announcement or broadcast content delivery mechanism. Because there are no 
announcements, the broadcast data service stream is considered to be implicitly announced as a 
permanent session. 



Television enhancements delivered using Transport B are comprised of three related data 
sources: announcements, content, and triggers. 



Announcements have a time period for which they are valid, and also contain information that 
the client can optionally use to help decide whether to automatically start receiving trigger and 
content information. This may include type, language and keyword attributes that provide 
additional information to the client about the announced enhancements. 
When the client sees a new enhancement, it knows that there will be data available on the given 
content and trigger addresses. The client may present the user with a choice to start receiving 
trigger and content information, or may do so automatically. The client implementation specifies 
what kind of user interface, if any, to present. After this confirmation (or automatic behavior) the 
client receives content and triggers, caching the content and parsing the triggers.  
When the client first receives a trigger (containing a URL pointing to some enhancement 
content) the client may notify the user that the content is available or, alternatively, navigate to 
that content automatically. Clients may choose not to notify the user if they believe that they 
cannot display the enhancement, generally because the content referred to by the specified URL 
is not available.  
When an enhancement has either been confirmed by the user, or has been started automatically, 
the enhancement is displayed. Only one enhancement may be displayed at a time. When new 
triggers associated with the current enhancement arrive, they are executed or ignored depending 
on several conditions. If the URL of the trigger matches the URL of the current page and the 
trigger has a script attribute, the script is played; if there is no script, the trigger is ignored. If the 
URLs do not match and the trigger has a name attribute, the trigger is considered a new 
enhancement and is played, offered to the viewer, or ignored depending on other factors 
described below; if no name attribute, the trigger is ignored.  
If a new enhancement is announced while an existing enhancement is being displayed, the client 
may present the user with the option to begin receiving that announcement data (content and 
triggers) or do so automatically. Multiple enhancements may be received simultaneously, 
although only one may be displayed at a time.  



When the new enhancement is being received at the same time as an existing enhancement is 
being displayed, and the new enhancement delivers its first trigger, the client may have one of 
three behaviors:  



?? The client ignores the new enhancement trigger until the existing enhancement has been 
completed.  



?? It presents the user with the opportunity to navigate to the new enhancement.  
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?? The client automatically navigates to the new enhancement.  



It may be important for some triggers to be able to send scripts to the current enhancement 
without presenting the user with the opportunity to navigate to that enhancement. In this case, no 
[name:] attribute should be included. This allows enhancements to enforce that the user views 
them from the beginning and does not join in later when a subsequent trigger containing a script 
is received. If no [name:] attribute is found in the trigger, the user should not be presented with 
the opportunity to view the enhancement or automatically navigate there. The enhancement's 
data stream can be used to pre-load data by sending data before the first trigger that is sent with a 
[name:] attribute.  



Content creators are encouraged to "shut down" their enhancements at the end of the related 
video content. This means that enhancements should navigate themselves (via trigger scripts or 
some other scripting mechanism) to full screen television ("tv:") when the program or 
commercial ends. This will prevent content creators from displaying their enhancement over 
some unrelated broadcasts and reduce the likelihood of conflicts between producers. Content 
creators may wish to collaborate with the producers of subsequent programs or commercials to 
build a single enhancement that spans multiple video segments and may provide some enhanced 
user experience.  For example, a broadcaster may provide a standard top level page that loads 
and displays all channel content, program content, and advertisement content in separate frames, 
which can be loaded and displayed at any time in response to script triggers or user initiated 
scripts executed in the top leve l page.  This permits ad content to be preloaded in hidden frames 
while other enhancements are displayed, and the quick transition from program enhancements to 
ad enhancements and back again.  
When the time period specified by the announcement is over, clients may automatically end the 
enhancement to prevent the user from viewing the enhancement over potentially unrelated video.  



A property, named triggerReceiverObj.releasable may be set on the trigger receiver object 
associated with the current enhancement. When set to true, the current enhancement associated 
with this trigger stream may be automatically replaced with a new enhancement if the client user 
interface permits this. A subsequent enhancement can become active by sending a trigger which 
includes a [name:]attribute when the current page's trigger receiver object's 
triggerReceiverObj.releasable property is true.  



 
An example showing a more complex use of triggers and pages follows. 



 
This content would consist of two original source files, an HTML document and a PNG image. 
The experience consists of a screen with a 60% sized embedded live TV object, with some text 
below it. During the show, a trigger may arrive that will cause an image of the word "MURDER" 
to appear below the text. If the user chooses to click on the TV object, they will be returned to 
full screen video, and away from the enhanced experience 
The first would be referred to by the URL: 
 <lid://nicebroadcaster.com/show27/launch.html>, and consists of the following text: 
<HTML> 
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<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverObj">  
</OBJECT> 



 
<HEAD> 
<TITLE>Day & Night & Day: The Interactive Experience</TITLE> 
</HEAD> 



 
<SCRIPT LANGUAGE="JavaScript"> 
function scenechange(imagename) 
{ 
document.sceneimage.src = imagename + ".png"; 
} 
</SCRIPT> 



 
<BODY bgcolor="magenta"> 



 
<A href="tv:"> 
<OBJECT data="tv:" width="60%" height="60%" align="center"> 
</OBJECT> 
</A> 



 
<BR> 
<P>Welcome to the Day & Night & Day Interactive Experience</P><BR> 
<P>Watch below for more information about the current scene!</P><BR> 
 
<IMG name="sceneimage" align="center" src=""> 
 
</BODY> 
</HTML> 
 
The second file consists of a PNG image, containing an image of the word "MURDER" in big 
red letters. It's URL will be specified as <lid://nicebroadcaster.com/show27/murder.png> 



 
The following trigger would be sent after the data was first transmitted to trigger the beginning 
of the enhanced television experience: 
<lid://nicebroadcaster.com/show27/launch.html>[name:Day & Night & Day Again 
Interactive] 
This trigger packet would also be transmitted periodically later on, to allow viewers who tune in 
late to join in the fun. 
Later on, during the program, the content creator might send the following trigger to make the 
content change to reflect the fact that a murder scene has just begun in the program: 
<lid://nicebroadcaster.com/show27/launch.html>[script:scenechange("murder")]  
This trigger would cause the active enhancement page (if it matched the URL in the trigger) to 
execute the ECMAScript function 'scenechange("murder")', which would cause the murder.png 
image to be displayed within the page. If the specified URL was not currently being displayed, 
the trigger would be ignored because this trigger does not include a [name:] attribute,  
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Near the end of their program, they might send the following trigger to tell their interactive 
application to shut down. This would allow them to more accurately synchronize with the end of 
the program, rather than relying on the session timing information in the announcement. 
<lid://nicebroadcaster.com/show27/launch.html>[script:window.location="tv:"]  
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8 Appendix C: Glossary (Informative) 
 



Announcements : Announcements are used to announce currently available programming to the 
receiver. 



Backchannel: A connection from a receiver to the Internet or back to some server. 
Client:  The receiver environment that renders the content. 
Content creator: In the context of this document, a content creator has the role of originating 
the content components of the television enhancement including graphics, layout, interaction, 
and triggers. 



CSS1 (Cascading Style Sheets, Level 1): CSS1 is a simple style sheet mechanism that allows 
content creators and readers to attach style (e.g. fonts, colors and spacing) to HTML documents. 
The CSS1 language is human readable and writable, and expresses style in common desktop 
publishing terminology.  
DOM (Document Object Model): the Document Object Model is a platform- and language-
neutral interface that will allow programs and scripts to dynamically access and update the 
content, structure and style of documents. The document can be further processed and the results 
of that processing can be incorporated back into the presented page.  



ECMA Script: A general purpose, cross-platform programming language.  
Enhancement :  This content added to a video/audio service. 



Forward Path:  The television broadcast stream. 
HTML (Hypertext Markup Language): a collection of tags typically used in the development of 
Web pages.  



HTTP (Hypertext Transfer Protocol): a set of instructions for communication between a server 
and a World Wide Web client. 



IETF (Internet Engineering Task Force): the IETF is a large, open community of network 
designers, operators, vendors, and researchers whose purpose is to coordinate the operation, 
management and evolution of the Internet, and to resolve short-range and midrange protocol and 
architectural issues. It is a major source of proposals for protocol standards which are submitted 
to the IAB for final approval. The IETF meets three times a year and extensive minutes are 
included in the IETF Proceedings.  
ISO (International Organization for Standardization): a voluntary, non treaty organization 
founded in 1946 which is responsible for creating international standards in many areas, 
including computers and communications. Its members are the national standards organizations 
of the 89 member countries, including ANSI for the U.S.  



MIME (multipart/signed, multipart/encrypted content-types) a protocol for allowing e-mail 
messages to contain various types of media (text, audio, video, images, etc.).  
NABTS (North American Basic Teletext Specification). 



Receiver: In the context of this document, a receiver is a hardware and software implementation 
(television, set-top box, or personal computer) that decodes and presents declarative content. 











PRIVATE SMPTE COMMITTEE DOCUMENT – NOT FOR PUBLICATION  



DDE-1 Page 24 of 29 



Return Path:  See backchannel. 
Triggers : used to identify the URL and some human-readable string to use in the announcement 
to the user. In order to announce the availability of the interactive television experience to the 
user, (as opposed to announcing it to the client downloader mechanism). 



TV Enhancement: A collection of Web content displayed in conjunction with a TV broadcast as 
an enhanced or interactive program. 
UUID (Universally Unique Identifier) Also known as GUID ( Globally Unique IDentifier) is an 
identifier that is unique across both space and time, with respect to the space of all UUIDs.  
W3C (World Wide Web Consortium): The W3C, an an international industry consortium, was 
founded in October 1994 to lead the World Wide Web to its full potential by developing 
common protocols that promote its evolution and ensure its interoperability.  
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9 Appendix D JFIF Guidelines for JPEG (Normative) 
 



This Appendix further restricts the JPEG encoding and defines a new APP0 field defining a 
profile commonly known as JFIF.  The syntax of a JFIF-profiled JPEG file conforms to the 
syntax for interchange format defined in Annex B of ISO DIS 10918-1. 
 
The encoding restrictions are: 



 



?? Baseline compression only. 



?? The only color space is YCbCr as defined by CCIR 601 (normalized to 256 levels).  The 
resulting RGB components shall not be gamma corrected.  If only one component is used, 
that component shall be Y. 



?? The image orientation is always top-down. 



?? The position of the pixels in sub-sampled components are defined with respect to the highest 
resolution component. 



 
The following APP0 marker is mandatory right after the SOI marker, and is defined as follows: 
 



Field Size (bytes) Value 



APP0 1 JPEG APP0 code 



Length 2 Length of the structure including this field 



Identifier 5 “JFIF” with null termination and zero parity 



Version 2 0x0102 



Units 1 The units for (Xdensity, Ydensity) 



0x00=aspect ratio 
0x01=dots per inch 
0x02=dots per cm 



Xdensity 2 Horizontal pixel density 



Ydensity 2 Vertical pixel density 



Xthumbnail 1 Horizontal thumbnail pixel density 



Ythumbnail 1 Vertical thumbnail pixel density 



RGB 3n Thumbnail RGB values packed in 24 bits, where 
n=Xthumbnail*Ythumbnail 
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10 Appendix E – Notes on Receiver Trigger Behavior (Informative) 
 



The behavior associated with the receipt of a trigger depends on a combination of factors relating 
to the content of the trigger and the state of the currently loaded enhancement (if any).    The 
behavior is described in the two tables below for the following cases: 



?? Table E.1 – triggers received when no enhancement is currently loaded 



?? Table E.2 – triggers received when an enhancement is currently loaded 
For each of these tables the following preconditions apply: 



?? If the transport (i.e., Transport A or B) and/or binding requires the use of a checksum, 
then the tables assume that the checksum is valid.  If a checksum is present and is not 
valid, then the trigger is ignored. 



?? If the transport and/or binding requires that an announcement is received and processed 
before a trigger associated with that announcement is accepted, then the tables assume 
that such an announcement has been received and processed. For such transports and/or 
bindings, if the announcement for which the trigger is associated has not been received 
and processed, then the trigger is ignored.   



?? If the trigger contains an expiration date, then the tables assume that the expiration date 
has not yet been reached. If the expiration date has already been reached, then the trigger 
is ignored. 



10.1 Table E.1 – No enhancement currently loaded 
If no enhancement is currently loaded, the following table describes receiver behavior as a 
function of the contents of a received trigger: 



 
Trigger 



Contains name 
Trigger 



Contains script 
Receiver 
Action 



no no Ignore trigger. 



no yes Ignore trigger. 



 
Yes 



 
no 



Process enhancement.1 



 
Yes 



 
yes 



Process enhancement1 and execute 
scriptError! Bookmark not defined.. 



 



Table E.1 
 



                                                                 
1 Receiver action with regard to the enhancement is imp lementation specific. It is expected that the receiver would 
have one of the following  behaviors: 



1. The enhancement is offered to the user, i.e., the user is presented with the opportunity to activate the 
enhancement. If the user activates the enhancement, the page is displayed.  



2. The enhancement is automatically activated and displayed .  
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10.2 Table E.2 – An enhancement is currently loaded 
If an enhancement is currently loaded the following conditions describe receiver behavior as a 
function of the contents of a received trigger: 



If the triggerReceiverObj.releasable  property of the current tve-trigger receiver object is set to 
false: 



1. All triggers of the form: 
  
<new-URL>attributes  
 
shall be ignored. 



2. All triggers of the form: 
 
<current-URL>[s:window.top.location.href= 
                       <new-URL>]attributes 
 
shall be processed in accordance with the Table E.2.The current enhancement shall 
always be capable of navigating to a new URL regardless of the state of tve-
trigger.releasable.  



If the tve-trigger property  triggerReceiverObj.releasable of the currently loaded enhancement is 
set to true then all triggers are processed in accordance with Table E.2. 
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Trigger URL= 
Current Page URL 



Trigger 
Contains name 



Trigger 
Contains script 



Receiver 
Action 



no no no Ignore trigger. 



no no yes Ignore trigger. 



 
no 



 
yes 



 
no 



Process new enhancement.2 



 



no 



 



yes 



 



yes 



Process new enhancement2  
and execute script.3 



yes no no Ignore trigger. 



 
yes 



 
no 



 
yes 



Execute script in the context 
of the current document. 



yes yes no Ignore (retransmission of 
current page). 



 
yes 



 
yes 



 
yes 



Execute script in the context 
of the current document. 



 



                                                                 
2 Receiver action with regard to the new enhancement is implementation specific. It is expected that the receiver 
would have one of the following behaviors: 
1. The new enhancement is ignored until the existing enhancement has been completed, i.e., the trigger is queued. 
2. The new enhancement is offered to the user, i.e., the user is presented with the opportunity to activate the new 



enhancement. If the user activates the new enhancement, the new page is displayed. Only one enhancement 
shall be active at a time. 



3. The new enhancement is automatically activated and displayed. Only one enhancement shall be active at a time. 
3 Footnote 3 is applied and when the new enhancement is activated, the script shall be executed in the context of the 
new document. 
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11 Appendix F - Security Model (Informative) 
 



This system assumes that all insertion points of the content described in this document are 
trusted sources (or “hosts” in Internet thinking). Therefore, the use of scripts in triggers, and 
ECMA Script in general is not presumed to be a security problem for malicious content or 
viruses any more than the notion of roguevideo and audio being inserted into a broadcaster’s 
emission.  As with video and audio, the broadcaster is responsible for the quality of the data 
content of its programming. 
 



The security ramifications of an application of this specification where the insertion points are 
not all trusted has not been studied and is unknown. 
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Draft SMPTE Standard   SMPTE XXXX 
 



Document Object Model Level 0 (DOM-0) and 
Related Object Environment 



 
Draft r 
20-April-2001 



 
 



1 Scope 
This document defines a document object model (DOM) and an object environment for use in manipulating HTML 
documents using the ECMAScript environment of Declarative Data Essence.  This standard reflects the best current 
practice for continuing use in television and other applications.. 
 



2 References and Organization  
2.1 Normative References 
 



ISO/IEC 16262:1998, “ECMAScript language specification” [ECMAScript, Edition 2] 
 



2.2 Informative References 
 
W3C Recommendation, “Document Object Model (DOM) Level 1 Specification” 



Netscape, Javascript 1.3 [Product Documentation] 
Microsoft, JScript [Product Documentation] 
Microsoft, Javascript Host DOM Objects [Product Documentation] 



Object Management Group (OMG) CORBA/IIOP 2.3.1, “The Common Object Request Broker: 
Architecture and Specificatin”, Section 3, “OMG IDL Syntax and Semantics” 
SMPTE Proposed Standard 363, “Declarative Data Essence, Content Level 1” 



 



2.3 Document Organization 
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2 REFERENCES AND ORGANIZATION......................................................................................................................1 
2.1 NORMATIVE REFERENCES............................................................................................................................................. 1 
2.2 INFORMATIVE REFERENCES.......................................................................................................................................... 1 
2.3 DOCUMENT ORGANIZATION.......................................................................................................................................... 1 



3 INTRODUCTION................................................................................................................................................................2 



4 DEFINITION (WITH IDL) ...............................................................................................................................................3 
4.1 ANCHOR........................................................................................................................................................................... 4 
4.2 BUTTON............................................................................................................................................................................ 4 
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3 Introduction 
This is a definition for a Document Object Model and Object Environment (DOM-0), to allow orderly transition 
from existing current authoring practice to DOM-1 and DOM-2. DOM-0 is in widespread use today in the form of 
the objects and methods implemented by the popular browser vendors. This is an attempt to document something 
like DOM-0 (as was loosely defined by W3C).  Its provides an authoring standard to those that wish to make content 
that will be compatible with the largest number of  “down level” browsers, such as some used in interactive 
television receivers supporting the Declarative Data Essence Content Level 1 specification. 
 
 
Standardized support for a DOM-0 is therefore required if one expects the existing tools, content, and author 
knowledge-base to be usable in the short term.  And,  DOM-0 support in browsers will continue to live on well 
beyond deployment of DOM-2, in order to not require re-authoring of everything on the web. 
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4 Definition (with IDL) 
 
This document is intended to define the intersection of Microsoft Internet Explorer, version 3.0 (IE3) and Netscape 
Navigator, version 3.0 (NN3) relative to their DOM.  
Additionally, there are some important features of both IE3 and NN3 that are not in ECMAScript, but not strictly 
part of the DOM either. These must also be addressed. So DOM-0 is a baseline DOM, as well as a set of 
miscellaneous functions including an extension to the ECMAScript String object, and the addition of some 
navigation objects.  Collectively, this is referred to as DOM-0. 
. 
The definition here is broken into three main groups: 
 



?? DOM  
?? ECMA Script Extensions  
?? Navigation  



 
The DOM is the part that maps to a strict definition of a Document Object Model (and is in theory easily mappable 
onto DOM-1). The ECMA Script Extensions are objects or methods that extend the definition of standard ECMA 
Script objects to handle current practice. And, navigation is a set of objects that handle some of the common 
functions that have come to be expected in a given implementation of the client. These latter 2 categories are not 
DOM, but supporting objects that have become common for authors to use.  
 
The strict DOM consists of the following objects: 



?? Anchor  
?? Button  
?? Checkbox  
?? Document  
?? Form  
?? Hidden 
?? Image  
?? Link  
?? Location  
?? Option  
?? Password  
?? Radio  
?? Reset  
?? Select  
?? Submit  
?? Text   
?? TextArea  



 
The ECMA Script object extension is an extension of the standard ECMA Script: 



?? String  
 
The new Navigation objects are: 



?? History  
?? Navigator  
?? Window  



 
These are all defined as a flat object space. There is no inheritance or hierarchy and all methods are fully defined in 
each object definition. 
 
Follows is the IDL for each object. 
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4.1 Anchor 
Interface Anchor { 
  attribute String name; 
}; 
An HTML anchor tag object. 
 
Properties 



?? name - the HTML NAME attribute  
 
Methods 
 None 
 
 



4.2 Button 
Interface Button { 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void click(); 
}; 
 
An HTML form button object. 
 
Event Handlers 



?? onBlur  
?? onClick 
?? onFocus  



 
Properties 



?? value - the string on the face of the button  
 
Methods 



?? blur()  
?? click() 



 



4.3 Checkbox 
 
Interface Checkbox { 
  attribute boolean checked; 
  readonly attribute boolean defaultChecked; 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void click(); 
  void focus(); 
}; 
 
This is the HTML form checkbox object. 
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Event Handlers 



?? onBlur  
?? onClick  
?? onFocus  



 
Properties 



?? checked - boolean state of the checkbox (true if currently checked, else false)  
?? defaultChecked - the HTML CHECKED attribute  
?? form – the Form containing this element 
?? name - the HTML NAME attribute  
?? type – the type of this form element 
?? value - the HTML TYPE attribute  



 
Methods 



?? blur()  
?? click()  
?? focus()  



 



4.4 Document 
Interface AnchorSequence { 
  Anchor item(in unsigned long index); 
  readonly attribute unsigned long length; 
}; 
Interface FormSequence { 
  Form item(in unsigned long index); 
  readonly attribute unsigned long length; 
}; 
Interface ImageSequence {   
  Image item(in unsigned long index);   
  readonly attribute unsigned long length; 
}; 
Interface LinkSequence { 
  Link item(in unsigned long index); 
  readonly attribute unsigned long length; 
}; 
Interface Document { 
  attribute String alinkColor; 
  readonly attribute AnchorSequence anchors; 
  attribute String bgColor; 
  attribute String cookie; 
  attribute String fgColor; 
  readonly attribute FormSequence forms; 
  readonly attribute ImageSequence images; 
  attribute String lastModified; 
  attribute String linkColor; 
  readonly attribute LinkSequence links; 
  readonly attribute String location; 
  readonly attribute String referrer; 
  readonly attribute String title; 
  readonly attribute String URL; 
  attribute String vlinkColor; 
  void clear(); 
  void close(); 
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  void open(in String mimeType); 
  void write(in String expr1, in String expr2, ...); 
  void writeln(in String expr1, in String expr2, ...); 
}; 
 
The document object. 
 
Properties 



?? alinkColor - the HTML ALINK attribute. Note that the leading # is optional for all numeric values, and the 
Standard Color Names are supported.  



?? anchors[] - an array of anchor objects  in the order the anchor tags appear in the HTML document. Use 
anchors.length to get the number of anchors in a document.  



?? bgColor - the HTML BGCOLOR attribute. Note that the leading # is optional for all numeric values, and 
the Standard Color Names are supported.  



?? cookie - all the cookie strings sent in the HTTP reply headers currently saved and concatenated. The syntax 
for each one is name=value;expires=expDate; The expDate format is: "Wdy, DD-Mmm-YY HH:MM:SS 
GMT".  



?? fgColor - the HTML FGCOLOR attribute. Note that the leading # is optional for all numeric values, and 
the Standard Color Names are supported.  



?? forms[] - an array of form objects in the order the forms appear in the HTML file. Use forms.length to get 
the number of forms in a document. Note that only the formal array form is permitted (i.e. forms[index]).  



?? images[] - an array of image objects in the order they appear in the HTML document. Use images.length to 
get the number of images in a document. 



?? lastModified - the value of the HTTP reply header field of the same name. Date formats are as permitted by 
HTTP 1.1.  



?? linkColor - the HTML LINK attribute. Note that the leading # is optional for all numeric values, and the 
Standard Color Names are supported.  



?? links[] – an array of link objects in the order the hypertext links appear in the HTML document. Use 
links.length to get the number of links in a document. 



?? location -  a deprecated synonym for the URL property. This property exists only for compatibility with 
JavaScript 1.0. 



?? referrer – string that contains the URL of the document that this was linked from. 
?? title - the HTML TITLE tag  
?? URL – a read-only string reflecting the actual  URL of this document. Note that document.URL may differ 



from window.location because the actual URL of the document may be different from the URL used to 
request the document. Document.URL is not reflected in the window’s location object. 



?? vlinkColor - the HTML VLINK attribute. Note that the leading # is optional for all numeric values, and the 
Standard Color Names are supported.  



 
Methods 



?? clear() – clear the contents of this document. 
?? close() - close a previously opened new document and display it.  
?? open() - open a new document for creation.  



?? mimeType - the ContentType of the document.  
?? write() - output one or more expressions to the currently open document.  



?? exprn - any ECMAScript expression that results in a string.  
?? writeln() - same as write() except a newline is inserted at the end of all the expressions.  



?? exprn - any ECMAScript expression that results in a string.  
 



4.5 Form 
Interface ObjectSequence { 
  Object item(in unsigned long index); 
  readonly attribute unsigned long length; 
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}; 
Interface Form { 
  attribute String action; 
  readonly attribute ObjectSequence elements; 
  attribute String encoding; 
  readonly attribute long length; 
  attribute String method; 
  attribute String name; 
 
  attribute String target; 
  void submit(); 
}; 
 
The HTML Form object. 
 
Event Handlers 



?? onSubmit  
 
Properties 



?? action - the HTML ACTION attribute.  
?? elements[] - an array of objects for each form element  in the order in which they appear in the form.  
?? encoding – the string value of the MIME encoding as specified in ENCTYPE attribute 
?? length - number of elements in "elements" above.  
?? method - the HTML METHOD attribute.  
?? name – the name of the form 
?? target - the HTML TARGET attribute.  



 
Methods 



?? submit() - cause the form to be submitted.  
 



4.6 Hidden 
 
Interface Hidden { 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
}; 
 
The HTML Form Hidden field object. 
 
Properties 



?? form – the Form containing this element 
?? name – the name of this form element 
?? type – the type of this form element 
?? value - the element value.  



 
Methods 



?? <none>  
 



4.7 History 
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Interface History { 
  void back(); 
  void forward(); 
  void go(in long delta); 
  void go(in String location); 
}; 
 
This provides a global history list and management. Note that it is a property of the Window Object , and not per 
frame. Document URL's are added to the history whenever a link is taken by the user. Whenever one navigates 
"back" and then a peer branch is taken, the other peer tree (if any) of document URL's is pruned from the history. 
Navigating "back" causes the document that the user navigated from to reach the current document to be displayed. 
Navigating "forward" causes the document most recently reached from the current document to be displayed.  The 
history list includes the navigation from triggers just like they were links that the user had taken. 
 
When matching with go(), the location argument is matched against URLs in the history list and a partial match 
occurs when the full string content of location matches the initial set of characters in one of the URLs (i.e. the match 
is anchored to the beginning of the URL).  This is started at the current position in the forward direction, wrapping 
around to the top. 
 
 
Properties: 



?? <none>  
 
Methods: 



?? back() - load the previous URL in the history list.  
?? forward() - load the next URL in the history list.  
?? go() - load a specific URL in the history list.  



?? delta - an integer number of an item in the history list relative to the current document. A positive 
number indicates the equivalent of "delta" forward() calls. A negative number indicates the 
equivalent of "delta" back() calls.  



?? location - a URL of an item in the history list. Partial matches are permitted where the first partial 
string match is loaded.  



 



4.8 Image 
Interface Image { 
  attribute long border; 
  readonly attribute boolean complete; 
  attribute long height; 
  attribute long hspace; 
  attribute String lowsrc; 
  attribute String name; 
  attribute String src; 
  attribute long vspace; 
  attribute long width; 
}; 
 
The image object reflects an image included in an HTML document. 
 
Event Handlers 



?? onLoad 
 



Properties 
?? border – an integer value reflecting the width of the image’s border in pixels. 
?? complete -  a boolean value indicating whether the image has finished loading. 
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?? height – an integer value reflecting the height of an image in pixels. 
?? hspace – an integer value reflecting the HSPACE attribute of the <IMG> tag, which controls the amount of 



white space, in pixels, to the left and right of the image. 
?? lowsrc – a string value containing the URL of the low-resolution version of the image to load. 
?? name – a string value indicating the name of the image object. 
?? src – a string value indicating the URL of the image. 
?? vspace – an integer value reflecting the VSPACE attribute of the <IMG> tag, which controls the amount of 



white space, in pixels, above and below the image. 
?? width – an integer value indicating the width of an image in pixels. 



 
 



4.9 Link 
 
Interface Link { 
  attribute String hash; 
  attribute String host; 
  attribute String hostname; 
  attribute String href; 
  attribute String pathname; 
  attribute String port; 
  attribute String protocol; 
  attribute String search; 
  attribute String target; 
}; 
 
The HTML Link object of the form: 



protocol://host:port/pathname?search#hash 
 
Event Handlers 



?? onClick  
?? onMouseOut  
?? onMouseOver  



 
Properties 



?? hash - the URL fragment component.  
?? host - the URL domain name (or IP address) part of the authority component.  
?? hostname - the entire authority component, including port number, if present.  
?? href - the entire URL.  
?? pathname - the URL path component.  
?? port - the port number of the URL authority component. Zero if  none.  
?? protocol - the scheme name, including the ":"  
?? search - the URL query component.  
?? target - the HTML TARGET attribute.  



 
Methods 



?? <none>  
 



4.10 Location 
 
Interface Location { 
  attribute String hash; 
  attribute String host; 
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  attribute String hostname; 
  attribute String href; 
  attribute String pathname; 
  attribute String port; 
  attribute String protocol; 
  attribute String search; 
}; 
 
 The location object of a window is a reference to Location object, which is a representation of the URL of the 
document currently being displayed in that window.  Location represents the URL used to request the current 
document, but may not equal the actual URL of the document, which is stored in the string document.URL. In 
addition to its properties, the Location object can be used as if it were itself a primitive string value. If you read the 
value of a Location object, you get the same string as you would if you read the href property of the object. 
Assigning a URL to the location property of a window, causes the browser to load and display the contents of the 
URL assigned to it. 
Properties 



?? hash - the URL fragment component.  
?? host - the URL domain name (or IP address) part of the authority component.  
?? hostname - the entire authority component, including port number if present.  
?? href - the entire URL.  
?? pathname - the URL path component.  
?? port - the port number ofhte URL authority component. Zero if none.  
?? protocol - the scheme name, including the ":"  
?? search - the URL query component.  



 
Methods 



?? <none>  
 



4.11 Navigator 
 
Interface Navigator { 
  readonly attribute String appCodeName; 
  readonly attribute String appName; 
  readonly attribute String appVersion; 
  readonly attribute String userAgent; 
}; 
 
Properties: 



?? appCodeName - the code name of the browser imp lementation.  
?? appName - the browser vender.  
?? appVersion- the browser version number.  
?? userAgent - the HTTP Request Header UserAgent field value.  



 
Methods 



?? <none>  
 



4.12 Option 
 
Interface Option { 
  readonly attribute boolean defaultSelected; 
  readonly attribute long index; 
  attribute boolean selected; 
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  readonly attribute String text; 
  attribute String value; 
}; 
 
The HTML Form Option object. 
 
Properties 



?? defaultSelected - initial state of the option selection.  
?? index –an integer value specifying the position of the option in the select list. 
?? selected - the current selection state.  
?? text - the text of an option in the selection list.  
?? value - the value returned to the server.  



 
Methods 



?? <none>  
 



4.13 Password 
 
Interface Password { 
  readonly attribute String defaultValue; 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void focus(); 
  void select(); 
}; 
 
The HTML Form Password object. 
 
Event Handlers 



?? onBlur  
?? onFocus  



 
Properties 



?? defaultValue - the HTML VALUE attribute.  
?? form – the Form containing this element 
?? name – the name of this form element 
?? type - the HTML TYPE attribute.  
?? value - the current value of the field.  



 
Methods 



?? blur()  
?? focus()  
?? select()  



 



4.14 Radio 
 
Interface Radio { 
  attribute boolean checked; 
  readonly attribute boolean defaultChecked; 
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  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void click(); 
  void focus(); 
}; 
 
The HTML Form Radio object. 
 
Event Handlers 



?? onBlur  
?? onClick  
?? onFocus  



 
Properties 



?? checked - boolean state of the radio button.  
?? defaultChecked - the HTML CHECKED attribute.  
?? form – the form containing this element 
?? name - the HTML NAME attribute.  
?? type – the type of this form element 
?? value - the HTML VALUE attribute.  



 
Methods 



?? blur()  
?? click()  
?? focus()  



 



4.15 Reset 
 
Interface Reset { 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void click(); 
  void focus(); 
}; 
 
The HTML Form Reset button. 
 
Event Handlers 



?? onBlur  
?? onClick 
?? onFocus  



 
Properties 



?? form – the Form containing this element  
?? name – the name of this form element 
?? type – the type of this form element 
?? value - the HTML VALUE attribute.  
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Methods 



?? blur()  
?? click() 
?? focus() 



 



4.16 Select 
Interface OptionSequence { 
  Option item(in unsigned long index); 
  readonly attribute unsigned long length; 
}; 
Interface Select { 
  readonly attribute Form form; 
  readonly attribute long length; 
  readonly attribute String name; 
  readonly attribute OptionSequence options; 
  attribute long selectedIndex; 
  readonly attribute String type; 
  void blur(); 
  void focus(); 
}; 
 
The HTML Form Select object. 
 
Event Handlers 



?? onBlur  
?? onChange  
?? onFocus  



 
Properties 



?? form – the Form that contains this element 
?? length - number of options in the selection list.  
?? name – the name of this form element 
?? options[] - the array of Option objects, reflecting each of the options in the selection list in the order they 



appear. 
?? selectedIndex – the index (position) of the currently selected option in the selection list.  
?? type – the type of this form element 



 
Methods 



?? blur()  
?? focus()  



 



4.17 String 
 
Interface String : ECMAString { 
  String anchor(in String nameAttribute); 
  String big(); 
  String blink(); 
  String bold(); 
  String fixed(); 
  String fontcolor(in String color); 
  String fontsize(in long size); 
  String italics(); 
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  String link(in String hrefAttribute); 
  String small(); 
  String strike(); 
  String sub(); 
  String sup(); 
}; 
 
This is an extension of the standard ECMAScript String object. The above IDL shows that this is derived from the 
ECMAScript object, but in reality it is an extension of the standard object. 
 
Properties 



?? <none>  
 
(Extra) Methods 



?? anchor() - returns the string, "<A NAME=nameAttribute">string</A>".  
?? nameAttribute - value of the HTML NAME attribute.  



?? big() - returns the string, "<BIG>string</BIG>".  
?? blink() - returns the string, "<BLINK>string</BLINK>".  
?? bold() - returns thestring, "<B>string/B>".  
?? fixed() - returns the string, "<TT>string</TT>".  
?? fontColor() - returns the string, "<FONT COLOR=color>string</FONT>".  



?? color - the value of the HTML COLOR attribute  
?? fontsize() - returns the string, "<FONTSIZE=size>string</FONTSIZE>".  



?? size - the HTML FONTSIZE tag value.  
?? italics() - returns the string, "<I>string</I>".  
?? link() - returns the string, "<A HREF=hrefAttribute>string</A>".  



?? hrefAttribute - the value of the HTML HREF attribute.  
?? small() - returns the string, "<SMALL>string</SMALL>".  
?? strike() - returns the string, "<STRIKE<string</STRIKE>".  
?? sub() - returns the string, "<SUB>string</SUB>".  
?? sup() - returns the string, "<SUP>string</SUP>".  



 



4.18 Submit 
 
Interface Submit { 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void click(); 
  void focus(); 
}; 
 
The HTML Form Submit button. 
 
Event Handlers 



?? onBlur  
?? onClick 
?? onFocus  



 
Properties 



?? form – the Form that contains this element 
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?? name – the name of this form element 
?? type – the type of this form element 
?? value - the HTML VALUE attribute.  



 
Methods 



?? blur() 
?? click() 
?? focus()  



 



4.19 Text 
 
Interface Text { 
  readonly attribute String defaultValue; 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void focus(); 
  void select(); 
}; 
 
The HTML Form Text Object. 
 
Event Handlers 



?? onBlur  
?? onChange  
?? onFocus  



 
Properties 



?? defaultValue - the HTML VALUE attribute.  
?? form – the Form that contains this element 
?? name – the name of this form element 
?? type - the HTML TYPE attribute.  
?? value - the current string value of the field.  



 
Methods 



?? blur()  
?? focus()  
?? select()  



 



4.20 TextArea 
 
Interface TextArea { 
  readonly attribute String defaultValue; 
  readonly attribute Form form; 
  readonly attribute String name; 
  readonly attribute String type; 
  attribute String value; 
  void blur(); 
  void focus(); 
  void select(); 
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}; 
 
The HTML Form TextArea object. 
 
Event Handlers 



?? onBlur  
?? onChange  
?? onFocus  



 
Properties 



?? defaultValue - the HTML VALUE attribute.  
?? form – the From that contains this element 
?? name – the name of this element 
?? type - the HTML TYPE attribute.  
?? value - the current value of the string field.  



 
Methods 



?? blur()  
?? focus()  
?? select()  



 



4.21 Window 
Interface WindowSequence { 
  Window item(in unsigned long index); 
  readonly attribute unsigned long length; 
}; 
Interface Window { 
  attribute String defaultStatus; 
  readonly attribute Document document; 
  readonly attribute WindowSequence frames; 
  readonly attribute History history; 
  readonly attribute long length; 
  attribute Location location; 
  readonly attribute String name; 
  readonly Navigator navigator; 
 
  readonly Window opener; 
  readonly attribute Window parent; 
  readonly attribute Window self; 
  attribute String status; 
  readonly attribute Window top; 
  readonly attribute Window window; 
  void alert(in String message); 
  void clearTimeout(in long timeoutID); 
  void close(); 
  boolean confirm(in String message); 
  void open(in String url, in String name, in String features, 
in boolean replace); 
  String prompt(in String message); 
  String prompt(in String message, in String inputDefault); 
  String prompt(in String message, in long inputDefault); 
  long setTimeout(in String expr, in long msec); 
}; 
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This provides basic window management functions. Note that only one window is supported, so there are 
restrictions on properties and methods that imply or act on multiple windows.   Authors should be aware that 
browser implementations may restrict access to Window object information and navigation control under some 
circumstances, such as from scripts running within frames, in order to protect the privacy of user information, and 
maintain control by the host document/application.  
 
 
Event Handlers 



?? onLoad 
?? onUnload  



 
Properties 



?? defaultStatus - the default string in the "status bar" (implementation dependent - see status below).  
?? document - document object of the document in this window.  
?? frames[] - an array of window objects that represent the frames in this window. Frames appear in the array 



in the order in which they appear in the HTML source code. If there are no frames, then this array is empty, 
and the length value below is zero.  



?? history - the history object for URL's displayed in this window (note that this is global history list).  
?? length - length of the frames array.  
?? location - the location (URL) object for this window, representing the URL used to request the current 



document. Setting the value of window.location to an URL string sets the href value of the window’s 
associated location object, and causes the window to navigate to the URL, if window.location is set to a 
new URL. Note that the requested URL in window.location may be different than the actual URL of the 
delivered document, which is stored in document.URL.  



?? name - name of this window (implementation specific).  
?? navigator – the pointer to the navigator object. 
?? opener – the URL string of the document that opened the window. 
?? parent - the parent window (of a frame).  
?? self - pointer to this window object.  
?? status - string to be displayed (perhaps transiently) in the status bar. This is implementation dependent, and 



cannot be counted on to be reliably displayed to the user. Its use is discouraged and is supported here for 
script compatibility.  



?? top - topmost window in the window/frame hierarchy.  
?? window - same as self.  



 
Methods 



?? alert() - display an "alert" message (implementation dependent). Note that this may not block in event 
handler code, so its use should be avoided in there.  



?? message - the message string to display.  
?? clearTimeout() - clear the timer set by setTimeout.  



?? timeoutID - the ID of the timer.  
?? close() – close (and cause to render) the window. 
?? confirm() - display a "confirm" message (implementation dependent). Note that this may not block in event 



handler code, so its use should be avoided in there.  
?? Message - the message string to display.  



?? open() – open a new window.  The exact receiver behavior of this (single window or multiple window 
system, etc) is implementation dependent. 



?? url – the URL string of the document to open. 
?? name – string name of the window. 
?? features – string of features about the target window, of the form, “token[=value]”. Any tokens are 



legal, but the ones a content author should expect to work are: 
?? height – height in pixels  
?? status – boolean to enable the status line 
?? width – width in pixels  
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?? replace – a boolean if true, replaces the current window 
?? prompt() - display a "prompt" message (implementation dependent) and return the user entry. Note that this 



may not block in event handler code, so its use should be avoided in there.  
?? Message - the message string to display.  
?? inputDefault - the value first displayed in the prompt area.  



?? setTimeout() - evaluate an ECMAScript expression after a period of time.  
?? expr - the expression to evaluate.  
?? msec - the milliseconds to wait before evaluation.  



 
 
 



5 Event Handling 
User interface events are handled in this model very differently than is proposed in DOM-2. These are done with a 
small set of methods to allow the simulation of events, and a small set of HTML attributes that are "handler-like". 
The methods allow programmatic control over causing certain events, and the callback "handlers" are "evoked" 
(more on the quotes below) when the event occurs.  There are no object attributes that represent these “handlers”.  
The ECMA Script code for these can only be defined by the HTML tags. 
 
   



5.1 Methods 
 
The methods are: 



?? blur()  
?? click()  
?? focus()  
?? select()  



  



blur() 
This removes focus from the object. 
  



click() 
This simulates a mouse click on the object. 
  



focus() 
This sets the focus on the object. 
  



select() 
This selects in a field in some input objects as if the user had used the mouse to highlight and select an item. 
  
 



5.2 Handlers 
The callback "handlers" are actually string values containing in line simple or compound ECMAScript statements, 
and not actual functions. So these are never actually invoked, but are documented here as "functions" for conceptual 
clarity only. 
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5.2.1 Scope 
The scope chain for executing an event handler begins with the object which emits the event and proceeds upwards 
through the object reference hierarchy as follows: {Link,Input*}, [Form], Document, Window (where Input* refers 
to any of the Form input element types). 
 
Within the context of a global function, i.e., a function declared in a <script> element, 'this' is bound to the 
applicable Window object. The applicable Window object is determined by the scope chain of the caller of such a 
function. 
  



5.2.2 Handler Context 
Within the context of an event handler, 'this' is bound to the object which emits the event. 
  



5.2.3 Return Values 
The return value is that set using an ECMAScript 'return' statement in the event handler compound statement. 
  



5.2.4 Handler Summary 
The handler "functions" are: 



?? onBlur()  
?? onChange()  
?? onClick()  
?? onFocus()  
?? onLoad()  
?? onMouseOut()  
?? onMouseOver()  
?? onSubmit() 
?? onUnLoad()  



  



onBlur 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when focus is lost on 
the object. "this" is any Input object as appropriate. Any return value is ignored. 
  



onChange 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the field value is 
changed by the user, and can be used to validate fields before submission. "this" is one of {Select, Text, TextArea} 
as appropriate. Any return value is ignored. 
  



onClick 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the user clicks on 
the object. "this" is one of {Button, Checkbox, Link, Radio} as appropriate. A return value of 'false' will cancel the 
default action, and 'true' will perform the default action. 
   



onFocus  
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the object gets 
focus. "this" is any Input object as appropriate. Any return value is ignored. 
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onLoad 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the object 
(window, frame, or image) is fully loaded. "this" is the Window or Image object as appropriate. Any return value is 
ignored.  
 
 



onMouseOut 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the mouse is 
moved out of the object's defined area. "this" is the Link object. Any return value is ignored. 
  



onMouseOver 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the mouse is 
moved into the object's defined area. "this" is the Link object. A return value of 'true' will prevent the system from 
displaying the URL in the status bar. 
  



onSubmit 
This HTML attribute allows the user to set an ECMAScript compound statement to execute when the user submits a 
form. "this" is the Form object. A return value of false will prevent the submission. 
   



onUnload 
This HTML attribute allows the user to set an ECMAScript compound statement to execute just prior to when the 
document in this window is unloaded. Any return value is ignored. 
   
 
 



6 Exception Handling 
This version of this document only contemplates an ECMAScript, edition 2 binding. There is no exception handling 
in ECMAScript, edition 2. Therefore, exception handling, if any, is entirely implementation dependent. 
 
 
 



7 Security 
   
ECMAScript in a frame is allowed to access methods and properties in other frames whose URLs specify the same 
host name and port.  Note that there may be security policies that restrict usage of the methods, but that is 
implementation dependent. 
 
 
 



8 Standard Color Names 
The supported color names are those defined in CSS1.  The values for the colors shall be from the HTML 4 
specification. 
 



9 ECMA Script Language Binding (Normative) 
 
Note that this is subordinate to the IDL definitions above. If there is any inconsistency, then refer to the IDL. 
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Object Anchor 
  Properties: 
    String name 
 
 
Object Button 
  Properties: 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void click() 
 
 
Object Checkbox 
  Properties: 
    Boolean checked 
    Boolean defaultChecked (readonly) 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void click() 
    void focus() 
 
 
Object Document 
  Properties: 
    String alinkColor 
    Array anchors (readonly of type Anchor) 
    String bgColor 
    String cookie 
    String fgColor 
    Array forms (readonly of type Form) 
    Array images (readonly of type Image) 
    String lastModified 
    String linkColor 
    Array links (readonly of type Link) 
    String location (readonly) 
    String referrer 
    String title (readonly) 
    String URL (readonly) 
    String vlinkColor 
  Methods: 
    Void clear() 
    void close() 
    void open(String mimeType) 
    void write(String expr1, String expr2, ...) 
    void writeln(String expr1, String expr2, ...) 
 











PRIVATE SMPTE COMMITTEE DOCUMENT – NOT FOR PUBLICATION  



DOM-0  Page 22 of 26 



 
Object Form 
  Properties: 
    String action 
    Array elements (readonly of type Object) 
    String encoding 
    Number length (readonly) 
    String method 
    String name 
    String target 
  Methods: 
    void submit() 
 
 
Object Hidden 
  Properties: 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
 
 
Object History 
  Methods: 
    void back() 
    void forward() 
    void go(Number delta) 
    void go(String location) 
 
Object Image 
  Properties: 
    Number border 
    Boolean complete (readonly) 
    Number height 
    Number hspace 
    String lowsrc 
    String name 
    String src 
    Number vspace 
    Number width 
 
 
Object Link 
  Properties: 
    String hash 
    String host 
    String hostname 
    String href 
    String pathname 
    String port 
    String protocol 
    String search 
    String target 
 
 
Object Location 
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  Properties: 
    String hash 
    String host 
    String hostname 
    String href 
    String pathname 
    String port 
    String protocol 
    String search 
 
 
Object Navigator 
  Properties: 
    String appCodeName (readonly) 
    String appName (readonly) 
    String appVersion (readonly) 
    String userAgent (readonly) 
 
 
Object Option 
  Properties: 
    Boolean defaultSelected (readonly) 
    Number index (readonly) 
    Boolean selected 
    String text (readonly) 
    String value 
 
 
Object Password 
  Properties: 
    String defaultValue (readonly) 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void focus() 
    void select() 
 
 
Object Radio 
  Properties: 
    Boolean checked 
    Boolean defaultChecked (readonly) 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void click() 
    void focus() 
 
 
Object Reset 











PRIVATE SMPTE COMMITTEE DOCUMENT – NOT FOR PUBLICATION  



DOM-0  Page 24 of 26 



  Properties: 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void click() 
    void focus() 
 
 
Object Select 
  Properties: 
    Form form (readonly) 
    Number length (readonly) 
    String name (read only) 
    Array options (readonly of type Option) 
    Number selectedIndex 
    String type (readonly) 
  Methods: 
    void blur() 
    void focus() 
 
 
Object String (extensions to standard object - not derived) 
  Methods: 
    String anchor(String nameAttribute); 
    String big(); 
    String blink(); 
    String bold(); 
    String fixed(); 
    String fontcolor(String color); 
    String fontsize(Number size); 
    String italics(); 
    String link(String hrefAttribute); 
    String small(); 
    String strike(); 
    String sub(); 
    String sup(); 
 
 
Object Submit 
  Properties: 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void click() 
    void focus() 
 
 
Object Text 
  Properties: 
    String defaultValue (readonly) 
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    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void focus() 
    void select() 
 
 
Object TextArea 
  Properties: 
    String defaultValue (readonly) 
    Form form (readonly) 
    String name (readonly) 
    String type (readonly) 
    String value 
  Methods: 
    void blur() 
    void focus() 
    void select() 
 
 
Object Window 
  Properties: 
    String defaultStatus 
    Document document (readonly) 
    Array frames (readonly of type Window) 
    History history (readonly) 
    Number length (readonly) 
    Location location 
    String name (readonly) 
    Navigator navigator (readonly) 
    Window opener (readonly) 
    Window parent (readonly) 
    Window self (readonly) 
    String status 
    Window top (readonly) 
    Window window (readonly) 
  Methods: 
    void alert(String message) 
    void clearTimeout(Number timeoutID) 
    void close() 
    Boolean confirm(String message) 
    open(String url, String name, String features, boolean replace) 
    String prompt(String message, Number inputDefault) 
    Number setTimeout(String expr, Number msec) 
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10 Annex A – Object Relationships (Informative) 
 
Each of the objects in section 4 is defined in following sections by means of an IDL Interface specification, one 
Interface specification per object. No object has an inheritance relationship with any other object. However, some of 
the objects, e.g., Window, Document, Select, have attributes that reference other object instances or sequences of 
other object instances. The following diagram shows how object instances are linked as a result of these references. 
The arrow means "has attribute which references." The notation “<object-name>[]” is a reference to a object which 
is a sequence of <object-name>: 
 
 



Window 



forms[] 



Document



frames[] 



History 



Location 



links[] 



anchors[] 



Navigator 



elements[] 



Hidden 



Password Radio Reset 



Submit Textarea Text 



Checkbox Button 



options[] Select 



Instances of  
these objects 



may be 
within elements[]



images[] 
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1 Scope 
This document defines the “lid:” Uniform Resource Identifier (URI), and describes how it is 
used to identify instances of resources, such as web pages and graphics files, that are transmitted 
through uni-directional means, such as a television broadcast.  



 



2 References and Organization  
2.1 Normative References 
The following standards contain provisions that through reference in this text constitute 
provision of this standard. At the time of publications, the editions were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent edition of the standards indicated below. 



[URI] Berners-Lee, T., Masinter, L. and R. Fielding, “Uniform Resource Identifiers 
(URI):  Generic Syntax”, RFC 2396, August 1998. 



 
 [UUID] ISO/IEC 11578:2000, Information technology, “Open Systems 
Interconnection – Remote Procedure Call”, Annex A, “Universal Unique Identifier” 
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3 Introduction 
Content resources delivered by a one-way broadcast must be identified, stored in a storage 
system used by the receiver as they are received, and referenced by a uniform scheme for access 
by applications and systems.  Broadcast receivers may use different types of storage devices, 
therefore content broadcasters and application developers need a standard syntax for resource 
storage and reference that does not depend on the specific device or directory syntax, such as the 
file: URI scheme. A lid: can be bound to a resource entity during  authoring and distribution, and 
may be used to name a device- independent storage location for the entity.  The lid: scheme is 
syntactically similar to the http: scheme, but it is not intended to resolve lid: identifiers to 
locations outside the broadcast stream or local storage system, as is the case for http: DNS and 
resource resolution. 
The "lid:" URI scheme enables content creators to assign an “authority” value that is globally 
unique.  The lid: scheme supports relative paths for resource retrieval, so the authority 
component can be separately identified in applications to allow relative path references similar to 
http: and other URI references.    



A single lid: can be used to identify different resource instances over time, and will resolve in a 
receiver to the last instance received with an equivalent lid:. Appropriate lid: identifiers can 
reduce the storage of redundant instances of resources for better memory efficiency.  Storage 
management for lid: entities is implementation specific and beyond the scope of this 
specification, but it can be assumed that memory will be finite, and so will the period of 
persistence of any lid: entity.  Applications using lid: should be designed to handle the case 
where resources have been deleted over time due to storage limitations.  



4 Definition of the Local Identifier (“lid:”) URI Scheme 
The "lid:" URI scheme describes URI references consisting of a sequence of characters, which 
are independent of their coding in octets in any particular character set.   The lid: URI fully 
complies with the  “Uniform Resource Identifiers (URI):  Generic Syntax” RFC 2396 [URI] 
except for the overloading of the authority field in the deprecated form. [URI]. 
The layout of the "lid:" URI follows the “generic URI” syntax: 



 
lid://<userinfo>@<host>:<port><path>?<query>#<fragment> 



 
“userinfo” is an optional string that enables message ID syntax forms of the authority field and, 
in combination with the “host” field, complies with the mid: scheme syntax defined in [MID]. 
 “host”is a string whose root is a registered domain name or a uuid [UUID] in string form.  Note 
that the uuid form is deprecated and is intended to support past common practice. 



“port” is a string to allow syntactic compatibility with [HTTP] and has no semantic meaning. 
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“path” is a slash-separated string of components identical to the http: scheme syntax as defined 
in [HTTP]. 



“query” and “fragment” are content type dependent strings compliant with [URI]. 
 



Relative path syntax, as described in section 3 of reference [URI] is also permitted syntactically, 
but must only be used in cases where there is a guaranteed mechanism to resolve the absolute 
path (i.e. the BASE URI is well-defined).  Practical delivery considerations may require that lid: 
identified resources be delivered on broadcast channels using absolute paths to enable real-time 
storage in sequence of resource arrival, but relative path resolution must be supported for lid: 
resource retrieval, assuming an application specifies the base of the URI by other means. 
The following are examples of lid:’s: 
 



lid://xbc.com/EveningNews/11-March-01/Pacific/main.html 
lid://4F4182C71C1FDD4BA0937A7EB7B8B4C1@mail.xbc.com 



 
A deprecated form of usage is to permit “host” to be an encoded UUID [UUID].  While 
technically, the UUID name space overlaps the domain name space, in practice, a collision is 
entirely improbable.  Examples of this deprecated form using UUID is: 
 



lid://4F4182C71C1FDD4BA0937A7EB7B8B4C1/images/logo.gif 
lid://4F4182C7-1C1F-DD4B-A093-7A7EB7B8B4C1/images/logo.gif 



 



The UUID is represented as an ASCII hex encoding resulting in 32 characters.  Note that two 
syntaxes are permitted – one with some specifically placed separating hyphens, and one without 
(see the BNF definition below). 
 
When different resources are received with matching lid:’s, the most recently received resource 
should be referenced using that lid:.   Thus a lid: may refer to different resources over time.One 
lid: URI can be assigned for all instances of a resource, or multiple unique URI’s can be 
assigned, one for each instance of the resource. 
 



5 Resolution Rules 
 
A "lid:" URI is used to label a resource. Certain parts of the URI are ignored for the purposes of 
comparison, when the lid: is used for retrieval, or to replace a previously transmitted resource 
with an equivalent URI. When testing for equivalence, the query and fragment identifiers (i.e. 
characters in the lid: including and following the first "?" or "#" character) in a lid: URI are 
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ignored. Notwithstanding, references using fragment and query identifiers may function in ways 
defined by the content type being referenced.. 



When comparing two URIs to decide if they match or not, a receiver should use a case-sensitive 
octet-by-octet comparison of the entire URIs, with these exceptions: 



 



?? a port that is empty or not given is equivalent to the default port for http:, which is 80; 



?? comparisons of host names shall be case- insensitive; 



?? comparisons of scheme names shall be case- insensitive; 



?? an empty abs_path is equivalent to an abs_path of "/" 
 



Characters other than those in the "reserved" and "unsafe" sets (see [URI]) are equivalent to their 
""%" HEX HEX" encoding.  For example, the following three URIs are equivalent: 
 



              lid://abc.com:80/~smith/home.html 
              lid://ABC.com/%7Esmith/home.html 



              lid://ABC.com:/%7esmith/home.html 
 
Unlike http:, a lid: URI is not locatable without more information and is thus, URN-like in the 
generic definition in that a URN is associated to a resource and independent of the resource’s 
location.  Therefore, the details of resolution of the location of a lid: is application dependent. 



 
 



6 Normalization and Equivalence 
 
In many cases, different URI strings may actually identify the same resource. For example, the 
host names used in the URL are case insensitive, so the URL <lid://www.XBC.com> is 
equivalent to <lid://www.xbc.com>. In general, the rules for equivalence and definition of a 
normal form, if any, are scheme dependent. When a scheme uses elements of the common 
syntax, it will also use the common syntax equivalence rules, namely that the scheme and 
hostname are case insensitive and a URL with an explicit ":port", where the port is the default for 
the scheme, is equivalent to one where the port is elided. 
 



7 Local Identifier Syntax BNF 
 
The collected BNF for "lid:" URI’s is as follows: 
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lid           = "lid" ":" "//" authority [ abs_path ] [ "?" 
query ] [ "#" fragment ] 
authority     = server | uuid 
server        = as defined in RFC2396 
abs_path      = as defined in RFC2396 
query         = as defined in RFC2396 
fragment      = as defined in RFC2396 
uuid          = uuid_simple | uuid_idl 
uuid_simple   = 32hex 
uuid_idl      = 8hex "-" 4hex "-" 4hex "-" 4hex "-" 12hex 
hex           = as defined in RFC2396 
 
Note 1: the notation <n>(element) means exactly <n> 
occurrences of (element); e.g., 32hex means exactly 32 hex 
digits. 



 
Note 2 that the use of the uuid authority element is 
deprecated. 



 



 



8 Security Considerations 
 
The local identifier URI scheme is subject to the same security implications as in general URI 
[URI] schemes, so the usual precautions apply.  This means that some local identifier URI’s may 
refer to resources that are not available (because they have not been received, for example), or to 
resources that have been received, but were intentionally misidentified.  The security issues 
associated with this mislabeling, as well as the security issues associated with the use of HTML 
content which is broadcast are the same as those identified in section 11.1 of RFC 2387[MIME]. 
Appropriate security mechanisms should be used in the delivery of content identified by lid: 
URI’s.  These include protection of the broadcast signal by data encryption and conditional 
access methods, and protection of content prior to broadcast so that invalid lid:’s are not created, 
and valid lid:’s are not modified. 
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Appendix A (Informative)  
Converting Other URI Schemes to lid:   
URL references using schemes such as http:, ftp:, and file: can be converted to valid lid:’s by 
changing the scheme component, and using the original name, host, path, fragment, and query 
components.  This is useful, for instance, to deliver resources stored on Internet servers over a 
broadcast channel.  Note that the original URL “port” and “password” fields have no semantic 
definition in lid:. 



Example: 
An Internet resident resource at the location: 



http://www.xbc.com/tv/text.txt  
Could be packaged in a broadcast stream with a header containing the resource identifier; 
lid: //www.xbc.com/tv/text.txt 



And that resource identifier could be used to store the text.txt entity in memory with a derived 
directory entry, which would be matched by the following lid: reference in an HTML document; 



href=lid://www.xbc.com/tv/text.txt?ID=“myProgram” 
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Proposed SMPTE Standard   SMPTE 357M 
 



Declarative Data Essence, IP Multicast 
Encapsulation 



 



 
 



1 Scope 
This document defines a standard for the encapsulation of declarative data essence using IP 
Multicast.  This is done in a transport-independent manner and relies solely on standard IP 
Multicast techniques. 
 



2 References and Organization  
2.1 Normative References 
 
The following standards contain provisions that through reference in this text constitute 
provision of this standard. At the time of publications, the editions were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent edition of the standards indicated below. 
 



SMPTE Proposed Standard 363M, “Declarative Data Essence, Content Level 1” 
IETF RFC 2327, “SDP: Session Description Protocol” 



IETF RFC 2974, “Session Announcement Protocol” [SAP] 
SMPTE Proposed Standard 364M, “The Unidirectional Hypertext Transfer Protocol” [UHTTP] 
ISO/IEC 11578:2000, Information technology, “Open Systems Interconnection – Remote 
Procedure Call”, Annex A, “Universal Unique Identifier” [UUID] 
IETF RFC 1112, “Host Extensions for IP Multicasting 
IETF RFC 768, “User Datagram Protocol” [UDP] 



IETF RFC 791, “INTERNET PROTOCOL DARPA INTERNET PROGRAM PROTOCOL 
SPECIFICATION” [IP] 



 
 



2.2 Document Organization 
1 SCOPE.....................................................................................................................................................................................1 



2 REFERENCES AND ORGANIZATION......................................................................................................................1 



2.1 NORMATIVE REFERENCES............................................................................................................................................. 1 
2.2 DOCUMENT ORGANIZATION.......................................................................................................................................... 1 
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3 INTRODUCTION................................................................................................................................................................2 



4 ANNOUNCEMENT PROTOCOL..................................................................................................................................2 



5 TRIGGER PROTOCOL....................................................................................................................................................5 



6 RESOURCE TRANSFER: UHTTP ................................................................................................................................5 



7 APPENDIX A: USING ENHANCED TV (INFORMATIVE) .................................................................................7 



8 APPENDIX B: EXAMPLE BROADCAST (INFORMATIVE) ..............................................................................8 



9 APPENDIX C: GLOSSARY ...........................................................................................................................................14 



 
 



3 Introduction 
 
 
This specification defines the transmission of declarative content across terrestrial (over the air), 
cable, and satellite systems as well as over the Internet. In addition, it will also bridge between 
networks - for example data on an analog terrestrial broadcast must easily bridge to a digital 
cable system. This design goal was achieved through the definition of a transport- independent 
content format and the use of IP. Since IP bindings already exist for each of these video systems, 
we can take advantage of this work. 



IP multicast is the mechanism for broadcast data delivery. Content creators should assume IP 
addresses may be changed downstream, and therefore should not use them in their content. The 
transport operator is only responsible for making sure that an IP address is valid on the physical 
network where they broadcast it (not for any re-broadcasting). When possible, content creators 
should use valid IP multicast addresses to minimize the chance of collisions. Some systems may 
have two-way Internet connections. Capabilities in those systems are outside the scope of this 
document and are described by the appropriate Internet standards.  
Transport operators should use the standard IP transmission system for the appropriate medium 
(IETF, ATSC, DVB, etc.). It is assumed that when the user tunes to a TV channel, the receiver 
automatically locates and delivers IP datagrams associated with the TV broadcast. The 
mechanism for tuning video and connecting to the appropriate data stream is implementation and 
delivery standard specific and is not specified in this framework.  
 



4 Announcement Protocol 
Announcements are used to announce currently available programming to the receiver. The IP 
multicast addresses and ports for resource transfer and for triggers are announced using SDP 
announcements (RFC 2327). The SDP Header is preceded by an 8-byte SAP header. 
Announcements are sent on a well-known address (224.0.1.113) and port (2670). This address 
and port have been registered with the IANA.  
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v=0  SDP Version, required to be 0.  
o=username 
sid version 
IN IP4 
ipaddress  



Owner & session identifier, defined as usual in SDP spec. Username is "-", 
network type is IN, address type is IP4. Sid identifies an announcement for a 
particular broadcast (it can be a permanent announcement for all programming 
on a broadcast channel or for a particular show). Version indicates the version 
of the message. These values allow receivers to match a message to a previous 
message and know whether it has changed. Session ID and Version should be 
NTP values as recommended in SDP. 



s=name  Session name, required as in SDP spec.  



i=, u=  Optional, as in SDP spec.  
e=, p=  E-mail address or phone number, at least one required in SDP spec.  
b=CT:number Optional in SDP spec, but Required here. 



Bandwidth in kbps as in the SDP spec. Bandwidth of the broadcast data can be 
used by receivers to choose among multiple versions of enhancement data 
according to the bandwidth the receiver can handle. 



t=start stop As in SDP spec gives start and stop time in NTP format. With programs stored 
on tape, at times it will not be possible to insert new announcements, so start 
times on tape could be incorrect. In this case, the start time should be set to the 
original broadcast time and the stop time set to 0. This is the standard for an 
unbounded session. Assumptions are then made about the stop time (see RFC 
2327). A new announcement with the same sid and different version for the 
same broadcast station replaces the previous one. It is preferred that a tool read 
the tape and generate announcements with correct start and stop times, but not 
required. Content creators can choose to use only a station ID and not provide 
information about individual programs.  



a=UUID:UUID Optional. The UUID should uniquely identify the enhancement (for example, a 
different UUID for each program), and can be accessed using the trigger 
receiver object. In analog TV and many types of digital TV broadcast data is 
tied tightly to A/V. Each virtual channel has its own private network associated 
with it. In other systems, enhancements for many virtual channels can be 
carried on the same network. These systems can use the UUID to link a TV 
broadcast with a particular enhancement. How that association is indicated is 
beyond the scope of this document. One technique would be to place the UUID 
in electronic program guide information. Use ASCII HEX to encode UUIDs.  



a=type:tve Required. Indicates to the receiver that the announcement refers to an 
enhancement related to this specification. 



a=lang, 
a=sdplang 



Optional, as in SDP spec.  



a=tve-
type:<types> 



Optional. tve-type: specifies an extensible list of types that describe the 
nature of the enhancement. It is a session- level attribute and is not dependent 
on charset. 
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on charset. 
a=tve-type:primary Optional. tve-type:primary specifies that this will 
be the primary enhancement stream associated with the currently playing video 
program whenever this enhancement's trigger stream is active. If tve-
type:primary is not specified, the TVE stream is never the primary 
enhancement stream associated with video. This, like all tve-type: attributes, 
is a session level attribute.  
This attribute can be used by receivers to implement automatic loading of 
primary video enhancement streams. The actual display of and switching 
between enhancement streams is handled by the trigger streams.  



a=tve-
size:Kbytes  



Required. tve-size: provides an estimate of the high-water mark of cache 
storage in kilobytes that will be required during the playing of the 
enhancement. This is necessary so that receivers can adequately judge whether 
or not they can successfully play an enhancement from beginning to end.  



a=tve-
level:x 



Content level identifier, where x is 1.0 for this version of the framework 
(optional, default is 1.0).  



a=tve-
ends:seconds  



Optional, specifies an end time relative to the reception time of the SDP 
announcement. Seconds is the number of seconds in the future that this 
announcement is valid. Seconds may change (count down) as an announced 
session progresses. This attribute, when present, overrides the default 
assumptions for end times in unbounded announcements.  



m=data 
portvalue/2 
tve-
file/tve-
trigger  
c=IN IP4 
ipaddress/tt
l 



As in SDP spec. Compact form specifying 2 ports on same address  



 
When there are multiple alternative enhancement streams for the same video program, they must 
all be announced at the media level of the same SDP announcement. All enhancement streams 
announced in the same SDP announcement are considered to be mutually exclusive variants of 
the primary enhancement stream. The receiver can choose between them based on media level 
attributes. For example, the a=lang field can be used at the media level to choose between 
language variants of the primary enhancement.   
Each media section for the tve-file media type begins the next enhancement definition. 



A longer form is available if the content creator or transport operator wants to use different IP 
addresses and ports for the data stream and trigger stream:  
m=data portvalue 
tve-file 
c=IN IP4 
ipaddress/ttl  



Alternative form for specifying addresses and ports (for file protocol, as 
in SDP spec)  
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m=data portvalue 
tve-trigger 
c=IN IP4 
ipaddress/ttl  



For control protocol, as in SDP spec. 



 



Announcement Example: 
v=0  
o=- 2890844526 2890842807 IN IP4 tve.niceBroadcaster.com 
s=Day & Night & Day Again 
i=A very long TV Soap Opera 
e=help@niceBroadcaster.com 
a=UUID:f81d4fae-7dec-11d0-a765-00a0c91e6bf6 
a=type:tve 
a=tve-level:1.0 
t=2873397496 0 
a=tve-ends:30000 
a=tve-type:primary 
m=data 52127/2 tve-file/tve-trigger  
c=IN IP4 224.0.1.112/127 
b=CT:100 
a=tve-size:1024  
m=data 52127/2 tve-file/tve-trigger  
c=IN IP4 224.0.0.1/127 
b=CT:1024 
a=tve-size:4096  
 
 



5 Trigger Protocol  
The trigger protocol carries a single trigger in a single UDP/IP multicast packet. Triggers are real-time events 
broadcast inside IP multicast packets delivered on the address and port defined in the SDP announcement for the 
enhanced TV program (see Announcements). The trigger protocol is thus very lightweight in order to provide quick 
synchronization. 
 
 



6 Resource Transfer: UHTTP 
A one-way IP multicast based resource transfer protocol, the Unidirectional Hypertext Transfer Protocol (UHTTP) 
is defined in IETF RFC xxxx. UHTTP is a simple, robust, one-way resource transfer protocol that is designed to 
efficiently deliver resource data in a one-way broadcast-only environment. This resource transfer protocol is 
appropriate for IP multicast over television vertical blanking interval (IPVBI), in IP multicast carried in MPEG-2, or 
in other unidirectional transport systems.  
 
Web pages and their related resources (such as images and scripts) are broadcast over UDP/IP multicast in the 
related TV signal. An announcement broadcast by the TV station tells the receiver which IP multicast address and 
port to listen to for the data. The only data broadcast to this address and port are resources intended for display as 
Web content.  
 
While HTTP headers preceding resource content are optional in the UHTTP protocol, they are required when the 
protocol is used for DDE. Compliant receivers must support “gzip” content encodings as specified by the "Content-
Encoding" HTTP header field.  
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7 Appendix A: Using Enhanced TV (Informative) 
Television enhancements are comprised of three related data sources: announcements (delivered via UDP using 
SAP/SDP), content (delivered via UHTTP), and triggers (delivered via the trigger protocol over UDP). 
Announcements are broadcast on a single well-known multicast address and have a time period for which they are 
valid. This time period is expressed via the "t=" and "a=tve-ends:" lines within the SDP record. 
Announcements also indicate the multicast address and port number that the client can listen in on to receive the 
content and triggers.  
The announcement also contains information that the client can optionally use to help decide whether to 
automatically start receiving  triggers and content information. This may include a=tve-type, lang=,  and 
keywds= attributes that provide additional information to the client about the announced enhancements. For 
example, announcements with an optional a=tve-type:primary attribute may be used by the client to 
implement an "auto-play" feature. Multiple a=tve-type attributes may appear in a given announcement and are 
not mutually exclusive.  
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8 Appendix B: Example Broadcast (Informative) 
 
The following is a simple example of a television enhancement, delivered via transport type B 
(multicast IP). The example consists of three parts: the announcement (announced via 
SDP/SAP), the content (delivered via UHTTP), and the triggers (delivered in UDP packets).  
The experience consists of a screen with a 60% sized embedded live TV object, with some text 
below it. During the show, a trigger may arrive that will cause an image of the word "MURDER" 
to appear below the text. If the user chooses to click on the TV object, they will be returned to 
full screen video, and away from the enhanced experience.  
Announcement: 
The following announcement packet is sent via UDP to the multicast IP address: 224.0.1.113, 
port: 2670. 
The announcement consists of an 8 byte SAP header followed by an SDP text payload. 



The values for the SAP header fields for the announcement::  



Field Name (size) Value  Description 



Version (3 bits) 1 SAP version 



Message Type (3 bits) 0 Session description announcement packet 



Encrypted (1 bit) 0 Not encrypted 



Compressed (1 bit) 0 Not compressed 



Authentication Length (1 byte) 0x00 No authentication 



Message ID Hash (2 bytes) 0x3464 Hash of payload text 



Originating Source Address (4 bytes) 209.240.195.6 IP address of originating host 



Complete SAP header would be eight bytes: 0x20, 0x00, 0x34, 0x64, 0xd1, 0xf0, 0xc3, 0x06 



The remaining bytes in the announcement packet would contain the following text payload: 
v=0 
o=- 2890844526 2890842807 IN IP4 tve.niceBroadcaster.com  
s=Day & Night & Day Again  
i=A very long TV Soap Opera  
e=help@niceBroadcaster.com  
a=UUID:f81d4fae-7dec-11d0-a765-00a0c91e6bf6  
a=type:tve  
a=tve-level:1.0  
a=tve-ends:1800 
a=tve-type:primary 
t=2873397496 0  
m=data 52127/2 tve-file/tve-trigger  
c=IN IP4 224.0.1.112/127  
b=CT:40  
a=tve-size:1024  
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These fields indicate the following: 



v=0  SDP version zero 



o=- 2890844526 2890842807 IN IP4 
tve.niceBroadcaster.com  Originating host information 



s=Day & Night & Day Again Session name 



i=n very long TV Soap Opera Session description 



e=help@niceBroadcaster.com Contact information about the session 
a=UUID:f81d4fae-7dec-11d0-a765-
00a0c91e6bf6 Unique identifier (UUID) for the session 



a=type:tve This is a television enhancement 



a=tve-level:1.0 Content level 1 



a=tve-ends:1800 Session ends 30 minutes from now 



a=tve-type:primary This session is the primary enhancement to the video 



t=2873397496 0 Session began at a particular time 



m=data 52127/2 tve-file/tve-
trigger 



File and trigger data is available on ports 52127 and 
52127+1 



c=IN IP4 224.0.1.112/127 Data will be broadcast on multicast address 224.0.1.112 



b=CT:40 This session will have a maximum bandwidth of 40kbps 



a=tve-size:3 This session will require a maximum amount of caching 
of 3k bytes  



 



Content: 
The content data for the enhancement is delivered via UHTTP packets transmitted (as specified 
by the announcement) to multicast address 224.0.1.112, to port 52127. 
This content would consist of three original source files, two HTML documents and a PNG 
image. The experience consists of a screen with a 60% sized embedded live TV object, with 
some text below it. During the show, a trigger may arrive that will cause an image of the word 
"MURDER" to appear below the text. If the user chooses to click on the TV object, they will be 
returned to full screen video, and away from the enhanced experience 
The first would be referred to by the URL: 
 <lid://nicebroadcaster.com/show27/launch.html>, and consists of the following text: 
<HTML> 



<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverObj">  
</OBJECT> 











PRIVATE SMPTE COMMITTEE DOCUMENT – NOT FOR PUBLICATION  



DDE IP Multicast  Page 10 of 15 



 
<HEAD> 
<TITLE>Day & Night & Day: The Interactive Experience</TITLE> 
</HEAD> 



 
<BODY bgcolor="magenta"> 



 
<A href="tv:"> 
<OBJECT data="tv:" width="60%" height="60%" align="center"> 
</OBJECT> 
</A> 



 
<BR> 
<P>Welcome to the Day & Night & Day Interactive Experience</P><BR> 
<P>Watch below for more information about the current scene!</P><BR> 
 
<IMG name="sceneimage" align="center" src=""> 
 
</BODY> 
</HTML> 
The other files consist of a 2nd HTML file and a PNG image, containing an image of the word 
"MURDER" in big red letters. It's URL will be specified as 
<lid://nicebroadcaster.com/show27/murder.png> 
These files are combined together into a single multipart MIME entity, which will make up the 
full payload of the UHTTP transmission. 
Content-Base: lid://nicebroadcaster.com/show27 
Content-Length: 2264 
Content-Type: Multipart/Related; boundary=example98203804805 
 
-–example98203804805 
Content-Location: launch.html 
Content-Length: 450 
Content-Type: text/html 
 
<HTML> 



<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverObj">  
</OBJECT> 



 
<HEAD> 
<TITLE>Day & Night & Day: The Interactive Experience</TITLE> 
</HEAD> 



 
<BODY bgcolor="magenta"> 



 
<A href="tv:"> 
<OBJECT data="tv:" width="60%" height="60%" align="center"> 
</OBJECT> 
</A> 



 
<BR> 
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<P>Welcome to the Day & Night & Day Interactive Experience</P><BR> 
<P>Watch below for more information about the current scene!</P><BR> 
 
</BODY> 
</HTML>  
-–example98203804805 
Content-Location: murder.html 
Content-Length: 475 
Content-Type: text/html 
 



 
<HTML> 



<OBJECT TYPE="application/tve-trigger" ID="triggerReceiverObj">  
</OBJECT> 



 
<HEAD> 
<TITLE>Day & Night & Day: The Interactive Experience</TITLE> 
</HEAD> 



 
<BODY bgcolor="magenta"> 



 
<A href="tv:"> 
<OBJECT data="tv:" width="60%" height="60%" align="center"> 
</OBJECT> 
</A> 



 
<BR> 
<P>Welcome to the Day & Night & Day Interactive Experience</P><BR> 
<P>Watch below for more information about the current scene!</P><BR> 
 
<IMG align="center" src="murder.png"> 
 
</BODY> 
</HTML> 



-–example98203804805 
Content-Location: murder.png 
Content-Length: 1289 
Content-Type: image/png 
 
binary resource data for murder.png image 
-–example98203804805 
This data multipart entity, (of total length, including headers of 2400 bytes) would be transmitted 
via UHTTP, in three packets. The first two packets would contain the original data (each 
containing 1200 bytes of original data as payload) and the third containing the exclusive-or of 
the first and second payloads as forward error correction data. 
 
The UHTTP headers for each of the three packets would be as follows: 



Field (size) Packet 
1 value  



Packe
t 2 
value  



Packe
t 3 
value  



Description 
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value  value  



Version (5 bits) 00000 00000 00000 UHTTP version 



ExtensionHeader (1 
bit) 0 0 0 No extension headers in this example 



HTTPHeadersPrecede 
(1 bit) 1 1 1 HTTP headers precede data 



CRCFollows (1 bit) 0 0 0 No CRC Follows 



PacketsInXORBlock (1 
byte) 3 3 3 Number of packets in each XOR FEC block 



Retransmit Expiration 
(2 bytes) 1800 1800 1800 



This will be retransmitted for the next 1800 
seconds (this value will decrease as the show 
progresses) 



TransferID (16 bytes) 



0x1432
3ab4123
ab4567c
d89ef05
67cd89e
f0 



same same UUID for this transmission 



Resource Size (4 bytes) 2400 2400 2400 Size of payload 



SegStartByte (4 bytes) 0 1200 2400 Offset into the stream where this packet's 
payload starts 



In this example, the 28 UHTTP header bytes for the first packet would be:  
0x02, (version, options) 
0x03, (packets in XOR block) 
0x07, 0x08, (retransmit expiration) 
0x14, 0x32, 0x3a, 0xb4, 0x12, 0x3a, 0xb4, 0x56, 0x7c, 0xd8, 0x9e, 0xf0, 0x56, 
0x7c, 0xd8, 0x9e, 0xf0, (Resource ID) 
0x00, 0x00, 0x09, 0x2e, (Resource Size) 
0x00, 0x00, 0x00 (Segment Start Byte Offset) 



Following the header in the first packet, would be the first 1200 bytes of the MIME-encoded 
payload. Following the header in the second packet would be the last 1175 bytes of the MIME-
encoded payload. Following the UHTTP header in the third packet would be 1200 bytes, where 
each byte was the exclusive-or of the corresponding byte offsets in the first two packets. 
These packets would then be transmitted repeatedly during the session. The header values for 
each packet would remain the same, with the exception of the Retransmit Expiration field. The 
value of this field would decrease as the end of the transmission of the UHTTP packets drew 
near. 



Triggers: 
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The following trigger would be sent after the data was first transmitted to trigger the beginning 
of the enhanced television experience: 
<lid://nicebroadcaster.com/show27/launch.html>[name:Day & Night & Day Again 
Interactive] 
This trigger content would be encapsulated in a UDP packet and sent to multicast address: 
224.0.1.112, port 52127+1 (as specified by the announcement) 



This trigger packet would also be transmitted periodically later on, to allow viewers who tune in 
late to join in the fun. 



Later on, during the program, the content creator might send the following trigger to the same 
multicast address and port to make the content change to reflect the fact that a murder scene has 
just begun in the program: 
<lid://nicebroadcaster.com/show27/launch.html>[s:window.top.location.href="li
d://nicebroadcaster.com/show27/murder.html"] 
This trigger would cause the active enhancement page (if it matched the URL in the trigger) to 
load the new page, “murder.html”, which would cause the murder.png image to be displayed 
within the page. If the specified URL was not currently being displayed, the trigger would be 
ignored because this trigger does not include a [name:] attribute.  



Near the end of their program, they might send the following trigger to tell their interactive 
application to shut down. This would allow them to more accurately synchronize with the end of 
the program, rather than relying on the session timing information in the announcement. 
<lid://nicebroadcaster.com/show27/launch.html>[script:window.location="tv:"]  
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9 Appendix C: Glossary 
Announcements : Announcements are used to announce currently available programming to the receiver.  
Binding: In the context of this document, abinding is the definition of how the transport specifications are encoded 
on a specific video network standard.  
Content creator: In the context of this document, a content creator has the role of originating the content 
components of the television enhancement including graphics, layout, interaction, and triggers. 
Datagram: a block of data that is "smart" enough (actually, which carries enough information) to travel from one 
Internet site to another without having to rely on earlier exchanges between the source and des tination computer. 
Essence: raw programme material.  
FEC (Forward Error Correction)  
FTP  (File Transfer Protocol): A standard for finding and transferring files on the Internet. 
HTTP  (Hypertext Transfer Protocol): a set of instructions for communication between a server and a World Wide 
Web client.  
IANA (Internet Assigned Numbers Authority): the central registry for various Internet protocol parameters, such as 
port, protocol and enterprise numbers, and options, codes and types. The currently assigned values are listed in the 
Assigned Numbers document. 
IETF (Internet Engineering Task Force): the IETF is a large, open community of network designers, operators, 
vendors, and researchers whose purpose is to coordinate the operation, management and evolution of the Internet, 
and to resolve short-range and midrange protocol and architectural issues. It is a major source of proposals for 
protocol standards, which are submitted to the IAB for final approval. The IETF meets three times a year and 
extensive minutes are included in the IETF Proceedings.  
IP  (Internet Protocol): This protocol is one of the languages computers connected to the Internet use to 
communicate.  
IP multicast: A one-to-many transmission, in contrast to Unicast, Broadcast. An extension to the standard IP 
network-level protocol. RFC 1112, Host Extensions for IP multicasting, authored by Steve Deering in 1989, laid the 
groundwork for IP multicasting. The RFC describes IP multicasting as: "the transmission of an IP datagram to a 
‘host group’, a set of zero or more hosts identified by a single IP destination address. A multicast datagram is 
delivered to all members of its destination host group with the same ‘best-efforts’ reliability as regular unicast IP 
datagrams. The membership of a host group is dynamic; that is, hosts may join and leave groups at any time. There 
is no restriction on the location or number of members in a host group. A host may be a member of more than one 
group at a time."  
ISO (International Organization for Standardization): a voluntary, non treaty organization founded in 1946 which is 
responsible for creating international standards in many areas, including computers and communications. Its 
members are the national standards organizations of the 89 member countries, including ANSI for the U.S.  
MIME (multipart/signed, multipart/encrypted content-types) a protocol for allowing e-mail messages to contain 
various types of media (text, audio, video, images, etc.).  
NABTS (North American Basic Teletext Specification). 
Receiver: In the context of this document, a receiver is a hardware and software implementation (television, set-top 
box, or personal computer) that decodes and presents enhanced content. 
SAP (Session Announcement Protocol): the protocol used for session announcements.  
SDP (Session Description Protocol): SDP is intended for describing multimedia sessions for the purposes of session 
announcement, session invitation, and other forms of multimedia session initiation.  
Transport operator: In the context of this document, the transport operator runs a video delivery infrastructure 
(terrestrial, cable, satellite, or other) that includes a transport for enhancement data. 
Triggers : a text message used to announce the availability of an enhancement to the receiver, or execute ECMA 
script on a document in a running enhancement   Triggers include the URL of the enhancement and optionally a  
human-readable string to use.in order to announce the availability of the interactive television experience to the user. 
TV Enhancement: A collection of Web content displayed in conjunction with a TV broadcast as an enhanced or 
interactive program. 
UDP (User Datagram Protocol): an Internet Standard transport layer protocol defined in STD 6, RFC 768. It is a 
connection-less protocol which adds a level of reliability and multiplexing to IP.  
UHTTP (Unidirectional Hypertext Transfer Protocol ): UHTTP is a simple, robust, one-way resource transfer 
protocol that is designed to efficiently deliver resource data in a one-way broadcast-only environment. This  resource 
transfer protocol is appropriate for IP multicast over television vertical blanking interval (IPVBI), in IP multicast 
carried in MPEG-2, or in other unidirectional transport systems.  
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UUID (Universally Unique Identifier) Also known as GUID ( Globally Unique IDentifier) is an identifier that is 
unique across both space and time, with respect to the space of all UUIDs.  
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Proposed SMPTE Standard   SMPTE 364M 
 



Declarative Data Essence – Unidirectional 
Hypertext Transport Protocol 
 



 



 
 



1 Scope 
This document describes the Unidirectional Hypertext Transfer Protocol, or UHTTP. UHTTP is 
a simple, robust, one-way data transfer protocol that is designed to efficiently deliver resource 
data in a one-way broadcast-only environment. This transfer protocol is appropriate for delivery 
of HTML and other content resources using IP multicast over television vertical blanking 
interval (IP/VBI) and other unidirectional transport systems. 



2 References and Organization  
2.1 Normative References 
"The following standards contain provisions that through reference in this text constitute 
provision of this standard. At the time of publications, the editions were valid. All standards are 
subject to revision, and parties to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent edition of the standards indicated below." 



 



[UUID] ISO/IEC 11578:2000, Information technology, “Open Sys tems Interconnection – 
Remote Procedure Call”, Annex A, “Universal Unique Identifier” 



[RFC2387] Levinson, E., "The MIME Multipart/Related Content-type", RFC 2387, August 
1998. 



[RFC2068] Fielding, R., "Hypertext Transfer Protocol -- HTTP/1.1", RFC 2068, January 1997. 



 
 



2.2 Informative References 
 



[DDE1] SMPTE Proposed Standard 363M, “Declarative Data Essence, Content Level 1” 



[DDEIPM] SMPTE Proposed Standard 357M, “Declarative Data Essence, IP Multicast 
Encapsulation”. 



[DDELID] SMPTE Draft Standard xxx, “The Local Identifier URL Scheme (lid:)" 



[GZIP] Deutsch, P., "GZIP file format specification version 4.2", RFC 1952, May 1996. 



[UMID] SMPTE Standard 330M-2000, “Television – Unique Material Identifier (UMID)” 



[802] ANSI/IEEE 802-1990 “IEEE Standards for Local and Metropolitan Area Networks: 
Overview and Architecture” 
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2.3 Organization of this Document 
1 SCOPE.....................................................................................................................................................................................1 



2 REFERENCES AND ORGANIZATION......................................................................................................................1 



2.1 NORMATIVE REFERENCES............................................................................................................................................. 1 
2.2 INFORMATIVE REFERENCES.......................................................................................................................................... 1 
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3 INTRODUCTION................................................................................................................................................................2 



4 DATA TRANSFER FEATURES ENABLED BY THE UHTTP PROTOCOL..................................................3 



4.1 ROBUST DELIVERY: GATHERING DATA OVER MULTIPLE TRANSMISSIONS ............................................................ 3 
4.2 META-INFORMATION IN THE FORM OF HTTP-STYLE HEADERS............................................................................... 3 



5 UHTTP HEADER FORMAT ...........................................................................................................................................3 



5.1 BASIC UHTTP HEADER FORMAT ................................................................................................................................ 3 
5.2 UHTTP EXTENSION HEADER FORMAT....................................................................................................................... 5 



5.2.1 HTTPHeaderMap Extension Header.................................................................................................................6 



6 FORWARD ERROR CORRECTION MECHANISM..............................................................................................8 



7 HTTP -STYLE HEADERS  USED IN UHTTP .............................................................................................................8 



7.1 SUPPORTED HTTP-STYLE HEADERS............................................................................................................................ 9 



8 PACKAGING MORE THAN ONE RESOURCE.....................................................................................................10 



9 SECURITY CONSIDERATIONS .................................................................................................................................11 



10 APPENDIX A: UUID (UNIVERSALLY UNIQUE IDENTIFIER) .................................................................11 



 



 



3 Introduction 
The Unidirectional Hypertext Transfer Protocol, or UHTTP, is a simple, robust data transfer 
protocol that is designed to efficiently deliver resource data in a one-way broadcast-only 
environment. This transfer protocol is appropriate for delivery of HTML and other content 
resources using IP multicast over television vertical blanking interval (IP/VBI), in IP multicast 
carried in MPEG-2, or in other unidirectional transport systems. The UHTTP protocol is used in 
the Declarative Data Essence Content Level 1 specification [DDE1] to deliver television-related 
content resources (such as web pages, images and scripts) which were broadcast along with a 
television signal. 



Resources sent using the UHTTP protocol are divided into a set of data segments encapsulated in 
UDP packets. Typically, these packets are delivered via multicast IP, but this is not required. 
When delivered via IP multicast, the address and port used must be exlusively for UHTTP. That 
is, other UDP-based protocol data would be indistinguishable from UHTTP data, and if 
combined, may result in unpredictable receiver behavior. Each packet contains enough header 
information to begin capturing the data at any time during the broadcast, even midway through 











PRIVATE SMPTE COMMITTEE DOCUMENT – NOT FOR PUBLICATION  



UHTTP  Page 3 of 12 



the transfer. This header contains a unique identifier (in the form of an UUID [Appendix A: 
UUID (Universally Unique Identifier)]) that uniquely identifies the transfer, and additional 
information that enables the receiver to place the data following the header in the appropriate 
location within the transfer. Additional header information indicates to the receiver how long to 
continue listening for additional data. 
UHTTP includes the ability to gather segments over multiple  retransmissions to correct for 
missing packets. It is also possible to group resources together for all-or-none delivery within a 
UHTTP transfer. The protocol also includes a simple forward error correcting mechanism which 
provides for the ability to restore missing data in the event of limited packet loss. 



4 Data Transfer Features Enabled by the UHTTP Protocol  
4.1 Robust Delivery: Gathering data over multiple transmissions  
Data can be resent via UHTTP using the same globally unique TransferID. The data is delivered 
as individual segments, each of which is encapsulated within a UDP message, potentially 
delivered via IP multicast. Information in the header allows a receiving application to receive 
segments out of order or multiple times. If the transfer data is sent repeatedly, the receiving 
service can fill in missing ranges using these retransmissions. This provides robust (though not 
necessarily reliable) data delivery. Additionally, forward error correction (FEC), using an 
exclusive-or-based algorithm, provides for recovery of some missing segments in the face of 
segment loss without retransmission. 



4.2 Meta-information in the form of HTTP-style headers 
The protocol provides for the inclusion of HTTP-style headers preceding the resource data. 
These headers may inc lude information describing the content type of the resource and content 
location in the form of a URL. It may also be used to describe groups of resources as a multipart 
construction. Other meta- information, including date stamping and expiration dates, may be 
usedto provide additional information about the resource content. 



5 UHTTP Header Format 
5.1 Basic UHTTP Header Format 
This section describes the format of the message packets that carry UHTTP data. It describes the 
information needed to create the messages using the protocol on the broadcast side and to turn 
those messages back into resources on the receiving side. 
The UHTTP header is at the start of every UHTTP IP/UDP datagram. All values are network 
byte order.  



The UHTTP header has the following format: 
 
    0                   1                   2                   3 
    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
   | version |X|H|C| PcktsInXORBlk |     retransmit expiration     | 
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
   |                                                               | 
   +-                                                             -+ 
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   |                                                               | 
   +-                         transfer ID                         -+ 
   |                                                               | 
   +-                                                             -+ 
   |                                                               | 
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
   |                         resource size                         | 
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
   |                    segment start byte offset                  | 
   +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=| 
   |                   payload or extension header                 | 
   :                              ....                             : 
 
 
The fields are described below. 



Name Size Description 
Version  5 



bits  
Describes the version of the protocol. The protocol 
described here is version 0.  



ExtensionHeader 
(X) 



1 bit When set, this bit indicates that one or more extension 
header fields are present and immediately follow the main 
UHTTP header. 



HTTPHeadersPrecede 
(H) 



1 bit A bit flag that, when set to 1, indicates that HTTP-style 
headers precede the resource data. These HTTP-style 
headers are considered part of the data when calculating 
the ResourceSize and SegStartByte fields, as well as for 
forward error correction. This bit must be set in all 
packets associated with a UHTTP transfer when HTTP-
style headers precede the data. When set to zero, no 
HTTP-style headers precede the resource data. 



CRCFollows 
(C) 



1 bit When the CRCFollows bit is set to 1, a 32-bit CRC is 
calculated and can be used to detect possible corruption in 
the data delivered via UHTTP. Using the MPEG-2 CRC 
algorithm, the CRC is calculated on the complete data, 
including HTTP-style headers, if any. It is then appended 
to the end of the data in the last logical packet. This CRC 
field is considered part of the data for the purposes of 
calculating the resource length and calculating the 
forward error correction. The bit must be set in all packets 
associated with a UHTTP transfer when a CRC is used. 



PacketsInXORBlock 
(PcktsInXORBlk) 



1 
byte 



Describes the number of packets in a forward error 
correction block, including the forward error correction 
packet. Set to zero when no forward error correction is 
used. See Section 4 for details on the forward error 
correction mechanism. 



RetransmitExpiration 2 
bytes 



Describes the time in seconds over which the resource 
may be retransmitted. This indicates how long the 
receiving software should wait to try to recover missing 
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receiving software should wait to try to recover missing 
packets that follow in retransmissions of the same 
resource. This allows a resource to be carouseled, or sent 
repeatedly to increase the chances of delivery without 
missing segments. Set to zero if the resource will not be 
retransmitted. Set to maximum if the software should 
continue listening. The RetransmissionExpiration field 
should be updated to remain accurate during 
retransmissions, including the current transmission. 



TransferID 16 
bytes 



Globally unique identifier (UUID [10]) for the UHTTP 
transfer. This ID allows receiving software to identify 
which segments correspond to a given transfer, and 
determine when retransmission occurs. 



ResourceSize 



 



4 
bytes 



Size of the complete resource data itself (excluding 
segment headers, XOR segments and padding for 
exclusive-or correction). This length does include the 
length of the HTTP-style headers, if any, as well as the 4-
byte CRC, if the CRCFollows bit is set to 1. 



SegmentStartByteOffset 
(SegStartByte) 



4 
bytes 



Start offset for the first byte in the transfer for this data 
segment. When XOR data is used to replace missing 
packets, SegStartByte includes the XOR data as well as 
the resource data, and optional HTTP-style headers and 
CRC. This allows for determining where all packets fit 
regardless of delivery order. The exclusive-or correction 
packet looks like any other UHTTP packet. Its data 
payload is simply the exclusive-or of a number of packets 
that precede it in order in the data. The number of packets 
in an XOR block is specified in the PacketsInXORBlock 
field described above. The UDP packet data length for the 
enclosing UDP packet is used to determine the length of 
the segment. It is permissible to send a packet that 
contains UHTTP header (and optional extension headers), 
but without any data. If no data is included, then the 
SegStartByte field is ignored. 



 



   



5.2 UHTTP Extension Header Format 
If the ExtensionHeader flag is set in a UHTTP packet header, additional optional header fields 
are present. These fields appear directly after main UHTTP header. Extension headers are 
optional on a packet-by-packet basis, and may appear on none, some or all of the UHTTP 
packets transmitted, depending on the ExtensionHeaderType. This specification defines a single 
extension header type, HTTPHeaderMap (defined below). It is assumed that receivers ignore any 
extension headers with an unknown type.  
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When the Extension Header (X) is set to a value of one, one or more extension headers may 
follow the UHTTP header and precede the data segment in that packet. Extension headers have 
the following format: 
    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 



   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



   |F|  extension header type      |    extension header length    | 



   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



   |                      extension header data                    | 



   |                             ....                              | 



 



Name Size Description 
ExtensionHeaderFollows 
(F) 



1 bit When set to 1, this field indicates that another extension 
header follows this one. When set to 0, the UHTTP data 
payload follows this extension header. 



ExtensionHeaderType 15 
bits 



Identifies the extension header type. (1 = 
HTTPHeaderMap, all other values reserved). 



ExtensionHeaderDataSize 



 



2 
bytes 



Describes the length of the complete Extension Header 
data in bytes. Zero indicates that there is no 
ExtensionHeaderData following. 



ExtensionHeaderData  The variable length data for this extension header. The 
length of the ExtensionHeaderData field is indicated by 
the ExtensionHeaderDataSize. 



 
  



If the ExtensionHeaderFollows bit is set, then another ExtensionHeader follows this header. If 
the bit is cleared, then the UHTTP data payload follows the ExtensionHeaderData (if any) 
immediately. 



5.2.1 HTTPHeaderMap Extension Header 
One ExtensionHeaderType is defined for this specification. When ExtensionHeaderType is set to 
a value of 1, then the ExtensionHeaderData field contains an HTTPHeaderMap. A 
HTTPHeaderMap extension header may optionally be included whenever the UHTTP transfer 
contains HTTP-style header information (as indicated by the HTTPHeadersPrecede bit in the 
main UHTTP header). If HTTPHeaderMap extension headers are used, they should be included 
in every packet in a UHTTP transfer that contains header, body or forward error correction 
(FEC) data.  
The HTTPHeaderMap consists one or more sets of the following fields: 



 
    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 
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   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



   |                        HTTP header start                      | 



   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



   |                        HTTP header size                       | 



   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



   |                         HTTP body size                        | 



   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 



 



Name Size Description 
HTTPHeaderStart 4 



bytes 
This field indicates an offset into the UHTTP data, in 
bytes, where a HTTP-style header is found. The offset is 
calculated from the beginning of the corrected UHTTP 
data, and does not include the FEC data when the FEC 
mechanism is used. 



HTTPHeaderSize 4 
bytes 



This field indicates the length of the HTTP-style header, 
in bytes, including the HTTP-style header fields, the 
terminating pair of carriage-return/newline character 
sequences, and any preceding multipart boundary lines. 



HTTPBodySize 4 
bytes 



This field indicates the length of the data body, in bytes, 
associated with the HTTP header described in this map 
entry. 



 



When the UHTTP transfer consists of a single (i.e. non-multipart) resource, a single 12 bytes set 
of HTTPHeaderMap fields is present in the HTTPHeaderMap. The HTTPHeaderStart, in this 
case, will be set to zero and the HTTPHeaderSize will be set to the sum of the length of the 
HTTP-style header fields and all separating carriage-return/newline characters. The 
HTTPBodySize field will contain the size, in bytes, of the body data related to that header field.  



When a UHTTP transfer contains multiple resources (as specified by a multipart content-type), 
multiple sets of HTTPHeaderMap groups may be included in the HTTPHeaderMap data, each 
indicating the offset and size of the HTTP-style headers for each resource, (including any 
multipart boundary lines, HTTP-style header fields and separating carriage-return/newline 
characters), as well as the size of the body relating to each header.  



When including HTTPHeaderMap data, senders must at a minimum include HTTPHeaderMap 
entries for each HTTP-style header that is partially or completely included in a given packet. 
Additionally, when forward error correction is used in UHTTP transfers that contain 
HTTPHeaderMaps extension headers, senders must include HTTPHeaderMap entries as 
extension headers in FEC-data packets for all HTTP-style header sections that may be corrected 
by the FEC packet. Senders are free to include additional HTTPHeaderMap entries in any packet 
beyond the minimum. 
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6 Forward Error Correction Mechanism 
In addition to the ability to retransmit data and have missing segments filled in during 
retransmissions, this transfer protocol can also include extra data packets that can be used for 
simple missing packet error correction. When the PacketsInXORBlock header field is set to zero, 
there is no exclusive-or forward error correction. When non-zero, forward error correction 
packets may be sent to allow for correction of missing or corrupted packets by the receiver, and 
all segments must be of the same length. It is permissible to send packets with no data payload 
(but with UHTTP headers and optional extension headers). In this case, the packet is ignored in 
the calculation of forward error correction. 



In blocks of PacketsInXORBlock equal size data segments, the last data segment in the block 
contains the exclusive-or of the preceding segments (PacketsInXORBlock - 1). Each byte of the 
data in this "XOR segment" is the exclusive-or of the corresponding byte in each of the other 
segments in that data block. If the data is thought of as laid out separated into consecutive 
segments, then after every PacketsInXORBlock - 1 segments another segment is inserted that 
looks exactly like resource data and has its own position offset into the transfer like resource 
data. The data in that segment is the exclusive-or of the previous packets in that block. XOR data 
in the XOR packet is the exclusive-or of data segment contents only, including the HTTP-style 
header fields but not including the UHTTP header that is also in the packet. 
If forward error correction is used, the data payload of all packets must be the same size. The 
packet containing the data at the end of the file (including the optional CRC) must be zero filled. 
Packets between this packet and the last XOR packet need not be sent since it is assumed that the 
receiver knows their contents are all zeros, as it was provided the overall length in the UHTTP 
resource size field. If they are sent they must be zero filled after the segment header; if not sent, 
they are assumed to contain a payload of all zero bytes for the purposes of forward error 
correction calculations. The last XOR packet has the value SegStartByte calculated to be just as 
if zero-filled extra packets were sent, but there is no requirement to send those empty packets.  
To correct for a single missing packet in a block, it is assumed that the receiver calculates the 
exclusive-or the data payload of the packets that arrived with the XOR data segment for that 
block. An important point is that segments can be sent in any order since each segment including 
the XOR segment indicates where in order they belong. By sending segments (including the 
XOR packets) out of order, there may be protection against burst errors that lose successive 
packets. When re-transmitting a UHTTP transfer, a different order of segments can be used in 
each retransmission to avoid different types of burst errors. This protocol allows the headend 
(broadcast side) tools to decide how to order sending packets, thereby providing a great deal of 
flexibility. The receiving side does not need to know the transmission order (consistent with the 
fact that in general it cannot know the transmission order for IP multicast delivery). 



7 HTTP-style headers used in UHTTP 
The UHTTP transfer protocol can be used to deliver resources via a broadcast medium, which 
can simultaneously deliver resources, including web-related content, to large numbers of users 
simultaneously. HTTP-style header fields can be included in the UHTTP data to provide meta-
information about the content, including identifying URIs, expiration dates and content type and 
encoding. The use of HTTP-style headers is optional in UHTTP, but is required for resources 
intended to be interpreted as web content.  
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Note: While HTTP headers preceding resource content are optional in the UHTTP protocol, they are required 
when the protocol is used for delivery of Declarative Data Essence [DDE1] content. 



 
HTTP-style headers, as specified by HTTP 1.1[RFC2068], precede the resource content just as in 
HTTP transfers when resources are sent as a response to a HTTP GET or POST command. The 
HTTP-style headers may provide additional information to the browser, for example, the 
expiration time for the resource. The HTTP-style headers precede the body of the resource data, 
and are treated as part of the data payload. The protocol header and its version imply the 
equivalent HTTP response line (e.g. "HTTP/1.1 200 OK"). The header fields that are expected to 
be supported by all receivers are listed below and should be interpreted per the HTTP 
1.1[RFC2068] specification. No assumption should be made for support of other header fields. 



7.1 Supported HTTP-style headers 
 
Header fields required for every resource when using HTTP-style headers: 
 
 Content-Length: 



 Content-Location: 



 
Recommended HTTP-style header fields:  
 



 Content-Type: 



 
Optional HTTP-style header fields: 
 



 Content-Base: 



 Content-Encoding: 



 Content-Language: 



 Content-Style-Type: 



 Date: 



 Expires: 



 Last-Modified: 



 
UHTTP transfers that utilize HTTP-style headers MUST contain the required headers listed 
above ("Content- location" and "Content- length"), to ensure that an appropriate URI is specified 
for the resource and to ensure that the resource data is delivered in whole. No other header fields 
are strictly required, but may provide useful information to the receiver in determining the 
disposition of the content. 
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Note: It is assumed that receivers compliant with the Declarative Data Essence Content [DDE1] and IP 
Multicast Encapsulation [DDEIPM] specifications support “gzip” [GZIP] content encoding, as 
specified by the “Content-Encoding” HTTP header field. 



It is assumed that receivers will decode the headers and data and store them in a local cache 
system, and that different receiver platforms will have different cache sizes for storing local 
resources, which may or may not correspond to traditional web browser caches. Resources 
transmitted with "Content- location" header fields, which contain “http:” URLs, identify 
resources, which are also available via an HTTP request specified by that URL. The use of 
"Content-Location:" headers with local identifier [DDELID], or "lid:" URLs is intended to 
mirror resource delivery to a local cache without requiring that the data be available on the 
Internet. 
It is assumed that receiving platforms should take into consideration that the same resources will 
likely be sent repeatedly to provide resources for users who tune in late. HTTP-style header 
fields can be examined by receivers to determine if the resource is already present, and so can be 
ignored. The "Date:", "Expires:", and "Last-Modified:" headers can be used by receivers to 
determine the lifetime of a resource in a given receiver's cache. 



8 Packaging more than one resource 
It is possible to send multiple resources in a single UHTTP transfer by packaging them into a 
single multipart resource for all-or-nothing transfer. In this case, the HTTP-style "Content-
Type:" header field would have a value of "multipart/related"[RFC2387]. When this type is used, 
the HTTP-style header is ended as usual and is followed by the usual boundary structure for 
"multipart/related" separating multiple related resources that each use the HTTP-style header 
formats. This is a mechanism to package multiple related resources together in a single all-or-
nothing transfer. The HTTP-style headers for individual sub-parts describe only that sub-part, 
and are interpreted as per the HTTP 1.1 specification [RFC2068]. In this case, it may be 
convenient to specify a "Content-Base:" for the entire package and then specify relative URLs 
for each of the "Content-Location:" headers for subsequent subparts. The "multipart/related" 
content type should be used as per RFC 2387[RFC2387]. 



 
 An example using HTTP scheme URLs: (Informative) 
 



 Content-Base: http://www.blahblah.com/ 



 Content-Length: 3495 



 Content-Type: Multipart/Related; boundary=example98203804805 



 --example98203804805 



 Content-Location: resource1.html 



 Content-Length: 495 



 Content-Type: text/html 



 



 ...Resource data for resource1.html... 



 ...<IMG src="image.jpg">... 
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 --example98203804805 



 Content-Location: image1.jpg 



 Content-Length: 1495 



 Content-Type: image/jpeg 



 



 ...Resource data for image1.jpg... 



 --example98203804805 



 



 



9 Security Considerations 
There are a number of security issues associated with the use of UHTTP to deliver content on 
public broadcast networks, many of which are shared with electronic mail systems. When HTTP-
style headers are used to identify the resources in a UHTTP transfer, it is possible for the sender 
to misrepresent the content with URIs, which do not match the transmitted content. The security 
issues associated with this mislabeling, as well as the security issues associated with the use of 
HTML content which is broadcast are the same as those identified in section 11.1 of RFC 
2387[RFC2387]. Additionally, there are security issues associated with the caching of data 
transmitted via UHTTP which are the same as those identified in section 11.2 of RFC 
2387[RFC2387]. 
It should be noted that many broadcast systems employ conditional access systems (satellite and 
cable television, for example), which provides a level of security for the broadcast channel 
leading up to the receiver. Unfortunately, it may be possible to insert UHTTP data earlier in the 
broadcast chain at points which are less secure (on videotape to be played into the system, for 
example), so applications using UHTTP may which cannot ensure end-to-end security of the 
broadcast system should employ additional security mechanisms.  



10 Appendix A: UUID (Universally Unique Identifier) 
 



Definintion: UUID (Universally Unique Identifier) Also known as GUID ( Globally Unique 
IDentifier) is a fixed-size 128-bit identifier that is unique across both space and time, with 
respect to the space of all UUIDs.  



The generation of UUIDs does not require that a registration authority be contacted for each 
identifier. Instead, it requires a   unique value over space for each UUID generator. This spatially   
unique value is specified as an IEEE 802 [802] address, which is usually already available to 
network-connected systems. This 48-bit address can be assigned based on an address block 
obtained through the IEEE   registration authority.   



When IEEE 802 address is available to a system desiring to generate a UUID, the method 
described in ISO 11578, Annex A [UUID] shall be used.  If no IEEE 802 address is available, 
other methods that provide a way to generate a probabilistically unique one that cannot conflict 
with any properly assigned IEEE 802 address, shall be used. The SMPTE Standard 330M-200 
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[UMID], for example, describes a method similar to the ISO method, but more suited to 
television systems where some of the ISO fields were not easily created. 
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Proposed SMPTE Standard   SMPTE 361M 
 



NTSC IP and Trigger Binding to VBI 



 



 
 



1 Scope 
This document defines a standard manner for the carriage of Declarative Data Essence [DDE1] 
triggers and IP packets in the vertical blanking interval of the NTSC video standard. 



 



2 References and Organization  
2.1 Normative References 
 



[NTSC] SMPTE 170M, “NTSC” 



[RFC2728] IETF RFC 2728, “The Transmission of IP Over the Vertical Blanking Interval of a 
Television Signal” 



[EIA746] EIA-746A, “Transport Of Internet Uniform Resource Locator (URL) Information 
Using TEXT-2 (T-2) Service” 



[EIA608] EIA-608, “Recommended Practice For Line 21 Data Service “ 



[EIA516] EIA-516, “NABTS” 



[DDE1] SMPTE Proposed Standard 363M, “Declarative Data Essence, Content Level 1” 



[DDEIPM] SMPTE Proposed Standard 357M, “Declarative Data Essence, IP Multicast 
Encapsulation” 



 
 



3 Introduction 
 
In NTSC, IP data is broadcast by encoding bytes in the vertical blanking interval of individual 
video fields. Two different techniques are used for broadcasting data using transport A and 
transport B as defined in the content level specification [DDE1].  
 



4 VBI Line 21 
Triggers are transmitted on VBI Line 21 of the NTSC signal using the T-2 service as specified in 
EIA-608. This encoding is consistent with the EIA-746A specification which describes how to 
send URLs and related information on VBI line 21 of an NTSC channel, without interfering with 
other data (e.g., closed captions) also sent on that line. The checksum described in the DDE 
trigger definition [DDE1] is required in the Transport A binding to NTSC.  
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Note that, as specified in the trigger definition, triggers are encoded using ISO-8859-1 [DDE1] 
and not the EIA-608 character set. (While most characters are the same in both encodings, a few 
codes have different meanings.)  
 
Trigger length should be kept as short as possible. Trigger transmissions should be limited to 
25% of the total field 1 bandwidth, even if more bandwidth is available after captioning, to allow 
for other downstream services.  
 



5 IP over VBI 
IP datagrams shall be sent according to IETF RFC 2728.  In NTSC, the NABTS [NABTS] 
(rather than WST) byte encoding shall be used. 
 
IP streams shall be sent on the NABTS packet addresses 0x4b0 through 0x4bf. Other packet 
addresses may be used, but receivers are only required to handle IP datagrams arriving using 
packet addresses 0x4b0 through 0x4bf. 
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Proposed SMPTE Recommended Practice SMPTE XXXX



PAL/SECAM IP AND TRIGGER BINDING TO VBI
D27.110-2397B



1 Scope
This document defines a standard manner for the delivery of SMPTE DDE content for both
Transport A and Transport B for 625 lines television system. Both transport types are based on
carriage of IP multicast packets in VBI lines of a PAL/SECAM system.



2 References and Organization
2.1 Normative References



The following standards contain provisions that through reference in this text constitute
provision of this standard. At the time of publications, the editions were valid. All standards are
subject to revision, and parties to agreements based on this standard are encouraged to
investigate the possibility of applying the most recent edition of the standards indicated below.



[RFC1055] IETF RFC 1055, “A nonstandard for transmission of IP datagrams over serial
lines: slip”.
[ETS300706] ETS-300706, “Enhanced Teletext specification”.



[ETS300708] ETS-300708, “Data transmission within Teletext” (edition 2).



[TR-054] EACEM TR-054, “Register of Application Codes for Teletext based systems”,
EACEM Technical Report, January 2001. (ETS number not yet assigned)



[DDE1] SMPTE Standard 343M, “Declarative Data Essence, Content Level 1”.



[IPM] SMPTE Standard 357M, “Declarative Data Essence, IP Multicast Encapsulation”.



[IANA] (reference to registered values when issued)



3 SMPTE DDE binding on PAL/SECAM system (625 line television
system)



In PAL/SECAM systems (625 line television systems), SMPTE DDE content [DDE1] shall be
retrieved either using Transport A (broadcast of triggers and pulling of data by the return
channel) or using Transport B (broadcast of triggers and data).



Transport B is described in [IPM] using IP encapsulation. For transport A, each single trigger is
carried in a single UDP/IP multicast packet and these IP multicast packets are delivered on the
fixed IP multicast address [TBD] and port [TBD] as defined in [IANA].



For both transport type, IP multicast data is broadcast by encoding bytes in the vertical blanking
interval of individual video fields using the protocol stack shown in figure 1. To allow a receiver
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to recover IP packets, successive packets are delimited using SLIP [RFC1055] as a framing
protocol. Data are transported in teletext packet with an address of 30 or 31 as defined by the
IDL Format B specification [ETS300708].



Figure 1: Protocol stack used to transmit IP multicast packets.



The Independent Data Line format B is defined in clause 6 of the second edition of
[ETS300708]. IDLs are teletext packets with an address of 30 or 31 (see [ETS300706] for the
definition of a teletext packet). The general structure of IDL-B is presented in Figure 2.
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the start of any IP packet. If a data byte within a IP packet has the code value 0xC0, it
shall be replaced by the two-byte sequence 0xDB, 0xDC. If a data byte within IP packet
has the code value 0xDB, it shall be replaced by the two-byte sequence 0xDB, 0xDD.
Any number of 0xC0 bytes may be inserted between IP packets. As a minimum, a single
instance shall be inserted between successive IP packets.



•  FEC: To ensure the integrity of the data, a Forward Error Correcting scheme based on the
standard t=1 Reed Solomon encoding is used as described in [ETS300708]
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INTERNATIONAL ELECTROTECHNICAL COMMISSION



____________



Digital Terrestrial Television Receivers for the DVB-T System –



Part 1: Baseline receiver specification



FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising



all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.



2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.



3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.



4)  In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.



5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.



6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.



International Standard IEC 62216-1 has been prepared by technical area 1, Digital receiving
equipment, of IEC technical committee 100: Audio, video and multimedia systems and
equipment



The text of this standard is based on the following documents:



 
CDV Report on voting



XX/XX/CDV XX/XX/RVC



 
Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.



This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.



The committee has decided that this publication remains valid until 2003. At this date, in
accordance with the committee’s decision, the publication will be



• reconfirmed;
• withdrawn;
• replaced by a revised edition, or
• amended.
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INTRODUCTION



Television has evolved over the last half century from an up-market entertainment medium to
becoming the major information tool around the world.



Television is available to virtually all people around the globe, be it individually or in a
community setting.



An ever-larger part of the world population is able to hear and see how other earthlings
conduct their daily life, and this is slowly breaking down territorial barriers and pre
conceptions.



It often has instigated a quest to emulate living conditions elsewhere, which is perceived as to
be of a better quality.



The advent of the “personal computer”, enabling global reach and instant interaction has
escalated the thirst for more and more information and the ability to respond to it instantly.



It is thus, that the Broadcasters and content providers set out to seek new means of delivering
higher levels of content, be it in volume or quality. This utilising existing or new transport
mechanisms available.



Digitalisation, as learnt from the world of computing was the obvious choice.



It further brought the added benefits of efficient use of spectrum and energy, not to mention
interaction through a return path.



Terrestrial Television has to migrate from analogue to digital in order to survive in the new
information society.



Without any doubt, all means of information and content dissemination technology will merge
over time, provided that sound business models find uptake by consumers at large.



Governments are keen to switch off the inefficient analogue broadcasts for a number of
obvious reasons, but only will be able to do so when consumers (read voters) are confident
that the new proposition is attractive and affordable.



Business models are being developed to promote the uptake of digital receivers, however this
activity up to now is mainly led by private enterprises targeting the public sector willing to pay
for additional services as to what is available from established public broadcasters.



This in itself is fine, but will not enable the migration from analogue to digital of all broadcasts,
however funded.



The more so as it has led to a variety of incompatible platforms tied to particular TV
operators, and this in turn does not allow for economy of scale for all parties concerned, be it
content providers, broadcasters, network providers or equipment manufacturers.



After over two years of requirement capture in DigiTAG (Digital Television Action Group) and
other fora, EACEM (European Association of Consumer Electronics Manufacturers) decided
to address this situation by developing a basic specification as a minimum platform, providing
secure reception of broadcast content and associated services. This includes both Free to Air
as well as pay TV services by means of the DVB Common Interface.



This in order to provide a stable base, from which new applications and services can be built
up, and ensuring backwards compatibility for product in the market based on this
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specification, thus ensuring that the consumer will continue to receive the services they have
grown accustomed to.



EACEM gratefully acknowledge the invaluable contribution of the UK Digital Television Group
(DTG) for allowing EACEM to utilise a substantial part of the pioneering work done in the UK
(The first country in the world to implement digital Terrestrial Broadcasting), by incorporating
text from the “Digital Terrestrial Television, requirements for Interoperability” (D-Book) into
this document. All pages which do so have been marked in the footer of the page.



EACEM has taken into consideration all other documents and specifications that were freely
available from various bodies (NorDig Group, ANIEL, etc.) in order to arrive at a true pan-
European specification.
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Digital Terrestrial Television Receivers for the DVB-T System –



Part 1: Baseline receiver specification



1 Scope



This part of International Standard IEC 62216 specifies the baseline receiver for the DVB-T
system.



It addresses two different audiences:



• Broadcasters
• Receiver manufacturers



The objective is to define:



• How to provide broadcasts that are understood by all receivers and enable receivers to
provide good facilities to their users



• The behaviour required from receivers to work well with these broadcasts and to be
attractive to consumers



This text has no legal force and is provided as a voluntary recommendation for good practise.
However, the words “shall”, “should” etc. are used in the traditional way to distinguish issues
that are important versus those that are optional. The term “shall” is also used to identify
mandatory requirements that are inherited from other specifications that have greater force.



This specification does not consider interactive applications and the data broadcasting that
would support them. Subtitling and teletext are considered to be components of TV services.
The possibility of stand alone teletext services is not comprehended.



This specification primarily addresses terrestrial delivery of digital transmissions.



This specification primarily addresses deployment in countries that use European Latin script
based languages.



2 Normative references



The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.



EN 50049-1 Domestic and similar electronic equipment interconnection requirements:
Peritelevision connector



EN 50221 Common Interface Specification for Conditional Access and other Digital
Video Broadcasting Decoder Applications



ETR 289 Digital Video Broadcasting (DVB); Support for use of scrambling and
Conditional Access (CA) within digital broadcasting systems
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ETS 300 231 Television Systems; Specification of the domestic video Programme
Delivery Control system (PDC)



ETS 300 294 Television Systems; 625-Line television Wide Screen Signalling (WSS)



EN 300 468 Digital Video Broadcasting (DVB); Specification for Service Information
(SI) in DVB systems



ETS 300 472 Digital Video Broadcasting (DVB); Specification for conveying ITU-R
System B Teletext in DVB bitstreams



ETS 300 706 Enhanced Teletext specification



ETS 300 743 Digital Video Broadcasting (DVB); Subtitling systems



EN 300 744 Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for digital Terrestrial television (DVB-T)



EN 301 775 Specification for the carriage of Vertical lanking Information (VBI) data in
DVB bitstreams



ETR 154 Digital Video Broadcasting (DVB); Implementation Guidelines for the use
of MPEG-2 Systems, Video and Audio in Satellite, Cable and Terrestrial
Broadcasting Applications



ETR 162 Digital broadcasting systems for television sound and data services
Allocation of Service Information (SI) codes for Digital Video
Broadcasting (DVB) systems



ETR 211 Digital Video Broadcasting (DVB); Guidelines on implementation and
usage of Service Information (SI)



IEC 60169-2 Radio-frequency connectors. Part 2: Coaxial unmatched connector



ISO/IEC 6937 Information technology - Coded graphic character set for text
communication - Latin alphabet.



ISO/IEC 8859-9 Information processing - 8-bit single-byte coded graphic character sets,
Latin alphabets



ISO/IEC 11172-1 Information technology - Coding of moving pictures and associated audio
for digital storage media at up to about 1,5 Mbit/s - Part 1: Systems.



ISO/IEC 11172-2 Information technology - Coding of moving pictures and associated audio
for digital storage media at up to about 1,5 Mbit/s - Part 2: Video.



ISO/IEC 13818-1 Information Technology - Generic coding of Moving Pictures and
Associated Audio: Systems



ISO/IEC 13818-2 Information Technology - Generic coding of Moving Pictures and
Associated Audio: Video



ISO/IEC 13818-3 Information Technology - Generic coding of Moving Pictures and
Associated Audio: Audio



R206-001 Guidelines for Implementation and Use of the Common Interface for DVB
Decoder Applications



TS 101 699 Digital Video Broadcasting (DVB); Extensions to the Common Interface
Specification



ITU-R BT.470-6 Conventional television systems
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ITU-R BS.775-1 Multichannel stereophonic sound systems with and without accompanying
picture



ITU-R BT.1119-2 Wide-screen signalling for broadcasting (Signalling for wide-screen and
other enhanced television parameters)



ITU-R BT.1359-1 Relative timing of sound and vision for broadcasting



3 Abbreviations, conventions and symbols



3.1 Abbreviations



BAT Bouquet Association Table



bslbf bit string, left bit first



CA Conditional Access



DTTV Digital Terrestrial Television



DVB Digital Video Broadcast



EIT Event Information Table



EITpf EIT present / following



EPG Electronic Programme Guide



IDTV Integrated Digital Television



MFN Multi Frequency Network



MTBF Mean Time Between Failure



NIT Network Information Table



NVOD Near Video On Demand



PMT Program Map Table



PSI Program Specific Information



RST Running Status Table



SDT Service Description Table



SFN Single Frequency Network



SI Service Information



STB Set Top Box



TDT Time and Date Table



TOT Tine Offset Table



TS Transport Stream



uimsbf unsigned integer most significant bit first



UTC Universal Time, Co-ordinated



3.2 Conventions and symbols



Informative texts are shown as follows:



NOTE     Informative text is shown indented like this.



Such informative clauses are provided to aid the understanding of the document, to explain
decisions etc. No normative text is included in this way. Therefore, the correct interpretation
of the specification is possible if these informative clauses are skipped.
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4 Receiver capabilities



The list below gives a general overview of receiver capabilities supported by this
specification.



4.1 Frequency spectrum
• UHF and/or VHF (band III);
• 8 MHz and/or 7 MHz Channel bandwidth;
• support all DVB-T modulation methods;
• support both 2K and 8K Transmitting methods;
• support all Code rates;
• support all Guard intervals;
• support of Hierarchical mode by the demodulator.
• portability shall be supported.



4.2 Conditional Access



The receiver is capable of receiving free-to-air as well as pay services. In order to have the
needed flexibility to choose a Conditional Access (CA) system one Common Interface slot
(according to EN 50221) is foreseen. In future other means to add new CA systems might be
used such as the IEEE 1394 digital Interface.



4.3 Return path



If a modem is not embedded then suitable means should be provided for connection of one
(e.g. RS 232) for further interactive applications (e.g. IPPV, …).



4.4 Navigator (SI)



The navigator will use the mandatory Service Information broadcast in the Service Information
Table and the Event Information Table to present appropriate service and event information to
the user and to allow automatic selection of service features when the user selects a service.



Details can be found in Clause 9, which is based on (mandatory) DVB-SI rules.



4.5 Auto Installation



The receiver will allow access to all receivable services and will use the mandatory
information in the NIT and SDT to automate the initialisation of the service list and
subsequent updates thereof.



4.6 Teletext carried in digital streams



Support of this feature is a manufacturer responsibility. Manufacturers are prepared to
support teletext for a transition period. This feature and its signalling is described in
Clause 11.



4.7 Analogue recording/Copy management



Analogue recording via the Peritelevision connector (EN 50049-1) is supported.



4.8 Services



The receiver shall support the following services and service features:



• free to air broadcast;
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• multi-lingual sound, multi-comments;
• multi-lingual subtitles (DVB subtitles, Region Based Graphics);
• audio broadcast;
• screen formatting for ratios of 4:3 and 16:9



In addition the receiver may support:



• teletext linked with a program;
• mosaic services
• Automatic Format Descriptor (AFD) for flexible screen formatting



4.9 Future versions of this specification



It is the intention to extend this specification in a backward compatible way towards new types
of services and service options and consequent receiver behaviour.



This holds in particular for the choice of an API, where it is currently expected that DVB-MHP
is an appropriate choice as a generally accepted API for broadly marketable receivers.



In Clause 9 the following additions are foreseen:



• Service List and Logical Channel Number handling through the SDT as an additional
alternative to the NIT based handling



• CA replacement service link behaviour (to be confirmed)
• Description of various options available in the present specification to create different



variations of services
• linkage to software loader



5 Video system characteristics



5.1 Introduction



This clause defines the digital video encoding standards that shall be used.



It is based on D-Book version 3.0



5.2 Essential requirements



Broadcast video shall be encoded according to ISO/IEC 13818-2 constrained according to
ETR 154. All receivers should be able to meet the minimum decoding requirements set out in
ETR 154.



Only the ‘25 Hz SDTV’ variant described in the ‘video’ clause of ETR 154 is relevant to this
specification.



5.3 Constraints and extensions



This clause sets out the additional requirements on the broadcast signals and reception
equipment in addition to the DVB requirements expressed by ETR 154.



5.3.1 Support for rapid channel acquisition



To reduce the typical time taken to start decoding a new service each video elementary
stream shall contain a sequence header and associated group of pictures header at an
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interval no greater than 0,5 s1). Also, each such sequence header shall be immediately
preceded by a PES packet header carrying a PTS.



There is no requirement to set the data alignment indicator flag in the PES packet header or
for the broadcast to include a data stream alignment descriptor associated with the video
elementary stream in the PMT. If a data stream alignment descriptor is included for a video
elementary stream then it shall indicate alignment type ‘04’.



5.3.2 Picture types



Beyond the constraints applied by ISO/IEC 13818-2 and the requirement for periodic
I pictures implied by 5.3.1  no additional constraints are placed on the sequence of coded
picture types. Specifically, no additional constraints are placed on the number of B pictures
between I and P pictures. As required by the Main Profile of ISO/IEC 13818-2 broadcasts may
use I, P, B and dual-prime frame types.



5.3.3 ISO/IEC 11172-2 compatibility



ETR 154 requires that video encoding shall conform to ISO/IEC 13818-2 Main Profile at Main
Level. This requires support for ISO/IEC 11172-2 ‘D’ pictures and “constrained parameters”
video.



Broadcasts conforming to this specification shall not include ISO/IEC 11172-2 ‘D’ pictures or
sequences with a horizontal_size greater than 720.



5.3.4 User data



To ensure good behaviour in current and future receiver video decoder implementations, a
buffer model for user data within the video elementary stream is defined. This currently
proposed use for this is to carry the “Active format description” described in 6.4.3. This only
exploits a small number of the bytes that might be used. Broadcasts are not required to carry
this data.



If user data is carried it shall meet the following buffer model:



• All user data bytes enter a single buffer of size 16 bytes (the user data start code is
discarded before data is delivered to the buffer).



• All the data delivered at one time is removed from the buffer no later than 40 ms after
it was delivered.



———————
1) ETR 154 recommends but does not mandate this.
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5.3.5 Video alignment



5.3.5.1 Analogue output signal



10.5 µs min.
1.5 µs



64 µs



132p 720p



Analogue



video output



Digital
Video output



p = periods of luminance pixel clock



Active video



Active pixels



12p



Figure 1 – Relationship between digital video and analogue video



The digital video output of the receiver’s MPEG video decoder and graphics display system
domain contains 720 active pixels per line; these shall be aligned to the analogue video
output signal as shown in Figure 1.



Note:



• At least the first 9 and the last 9 of the 720 video pixels should be replaced with
blanking level to ensure compliance with ITU-R BT.470-6.



• Optionally, additional blanking may be applied to the start and end of the active video
suppressing further active pixels.



• The position of the first of the 720 active video pixels corresponds to 132 pixel periods
(≈9,8 µs) after the falling edge of line sync.



• The figure is specific for PAL output signals. For receivers with SECAM output signals,
similar positioning and blanking shall be done.



5.3.5.2 Overscan



Typically a 5% border region inside each edge of the 702x576 pixel area is not visible due to
CRT overscan.



6 Video display formatting



6.1 Introduction



This clause, which is based on D-Book version 3.0, describes the video format signalling and
how it may be used. The receiver response to this signalling is defined in this clause.



This clause:



• Provides a summary of the “Applicable standards”
• Introduces “Recommendations for signalling in the video stream”
• Defines “Video format signalling extensions”
• Defines requirements for “Alignment of video and graphics”



6.2 Video format



The video format shall be encoded as described in ISO/IEC 13818-1, ISO/IEC 13818-2 and
EN 300 468 constrained and interpreted as described in ETR 211 and ETR 154 and as
clarified and extended below.
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Only the ‘25 Hz SDTV’ variant described in the ‘video’ clause of ETR 154 is relevant to this
specification.



6.2.1 Requirements for DVB compliance



6.2.1.1 Required format information



The following elements must be included for all video services:



• Video sequence header (ISO/IEC 13818-2)
Restricted to “full screen” luminance pixel resolutions of: 720x576, 544x576, 480x576,
352x576 or 352x288 or “less than full screen” resolutions as described in ETR 154.



• Component descriptor (EN 300 468)



6.2.1.2 Optional to broadcast, required to decode



All conformant receivers are required to respond to the above mandatory information and
shall also respond to the following optionally broadcast information:



• Video sequence display extension (ISO/IEC 13818-2)
Provided that the display window has an aspect ratio of 4:3 as described in ETR 154.



• Video picture display extension (ISO/IEC 13818-2)
Provided that the frame centre vertical offset is zero as described in ETR 154.
It is mandatory to include the video sequence extension in any video sequence that
includes the picture display extension (and hence Pan vectors).



• Target background grid descriptor (ISO/IEC 13818-1)
Provided that the display grid is 720 x 576 as described in ETR 154.



• Video window descriptor (ISO/IEC 13818-1)



6.3 Recommendations for signalling in the video stream



Broadcasts may use any of the formats permitted by DVB (see ETR 154). This clause defines
the signalling that must be used when using these formats.



6.3.1 Sequence header



The minimum video format signalling required is the video sequence header. Table 1
tabulates the horizontal scaling factors required to restore video to 720 pixel horizontal
resolution with the correct aspect ratio. These factors complement the scaling factors
employed by the broadcaster when downsampling the video before encoding.



Table 1 – Horizontal scaling where format is signalled by the sequence header alone
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Source aspect ratio[a]



horizontal_size nominal
“full



screen”
width



effective
horizontal



size [b]



4:3 16:9



545 to 720 720 720 1 4/3[c] 1



481 to 544 544 540 4/3 16/9 4/3



353 to 480 480 480 3/2 2 3/2



1 to 352 352 360 2 8/3 2



4:3 display 16:9
display



horizontal scaling to fill 720 wide
display



6.3.2 Sequence Display Extension



6.3.2.1 Pan Scan Window



Here the sequence display extension describes a 4:3 aspect ratio window within 16:9 coded
frame (the position of this window may be controlled by the picture display extension).



Table 2 – Pan scan window



display_horizontal_size horizontal scaling



Min. Typ.[e] Max.



effective
horizontal



size[d] window fills
4:3 display



full frame
fills 16:9
display



409 540 540 540 4/3 1



364 408 408 405 16/9 4/3



271 360[f] 363 360 2 3/2



1 264 270 270 8/3 2



6.3.2.2 Non “full screen”



Here the sequence display extension describes a window (4:3 OR 16:9) that surrounds the
coded frame.



Table 3 – Non “full screen”



———————
a] From the aspect ratio information



b] For example, values of horizontal_size from 481 to 544 are treated as 540 when determining the scaling factor
to adapt the video for a 720 pixel wide display. I.e. 720/540 = 4/3.



c] These scaling factors apply to a centre cut-out presentation. I.e. the central 3/4 of the coded picture width is
scaled by the factor indicated to fill the width of a 4:3 display.



d] Scaling to make display window fill 4:3 display is 720/effective horizontal size.



e] Recommended to broadcast. Is 3/4 of the nominal “full screen” width.



f] ETR 154 and DAVIC quote 363 as an example of 480x3/4.
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display_horizontal
_size



effective
horizontal



size[a]



horizontal
scaling to fill



display of same
aspect ratio[b]



note



720
704



720 1



544
528



540 4/3



480 480 3/2



352 360 2



Distinguished from
Table 2 as



display_horizontal_size ≥
horizontal_size



6.3.3 Constraints on the use of the picture display extension



The picture display extension may be included in broadcasts to define non-zero valued frame
centre horizontal offsets.



When provided, receivers shall use this information ONLY when configured to display a 4:3
cut-out from a widescreen source on a 4:3 display. The horizontal offset should be ignored if
the material is displayed in a letter box on the 4:3 display.



6.3.3.1 Pan vectors



The term “pan vector” is used in DVB documents (e.g. ETR 154) however, it is not defined.
For the purposes of this specification the term is understood to mean an instance of picture
display extension with non-zero valued frame centre horizontal offset.



ETR 154 forbids the use of pan vectors with a vertical component (sometimes referred to as
“scan”) i.e. picture display extension with non-zero valued frame centre vertical offsets are not
permitted.



6.3.4 Format switching



Receivers complying with this specification shall be able to continue outputing decoded video
pictures undisturbed by changes in the video format parameters provided that these changes
are constrained as follows:



• changes are implemented at a sequence boundary
• vertical_size and display_vertical_size remain unchanged
• the buffer models defined by MPEG are met
• the field parity of the first displayed field of the new sequence complements that of the



last displayed field of the preceding sequence.



Specifically, this allows the following parameters to be changed:



• coded picture width (horizontal_size)
• coded pixel aspect ratio (aspect_ratio_information, display_horizontal_size)



6.4 Video format signalling extensions



DVB requires receivers to support 16:9 and 4:3 coded video (support for 2,21:1 is optional).
However, additional origination formats are prevalent in some countries (such as 15:9 format
Super 16 film) and invented formats (such as 14:9) may be used to accommodate the delivery
of mixed formats to a heterogeneous receiver population.



———————
a] Scaling to make display window fill appropriate display is 720/effective horizontal size.



b] I.e. to fill a 4:3 display if the aspect ratio information is 00102 or 16:9 display if the aspect ratio information is
00112.
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This clause describes how these additional formats may be carried compatibly within the
standard DVB coded picture formats.



6.4.1 MPEG signalling



The use of the signalling methods within the MPEG video elementary stream is unchanged
from that described previously. I.e. the sequence header and sequence display extension
parameters describe either a 16:9 or a 4:3 aspect ratio coded frame that is either one of the
full screen formats or a cropped version of one of those.



“Pan vectors” may be included in a broadcast that also uses the active format description.
“Pan vectors”, and the active format description, provide alternative, mutually exclusive,
methods of displaying widescreen material on a 4:3 display.



6.4.2 DVB signalling



The EN 300 468 component descriptor shall be appropriate for the coded frame type of the
video, i.e. 4:3 or 16:9 (with or without “Pan vectors”).



6.4.3 Active format description



Active format descriptions as defined in Annex B of ETR 154 serve to describe the portion of
the 16:9 or 4:3 coded frame that is “of interest”. The format descriptions are informative in
nature and are provided to assist receivers to optimise their presentation of video.



Table 4 (copied from ETR 154) illustrates the various formats.



6.4.3.1 Broadcaster rule



If the area of interest is smaller than the full coded frame then it is recommended to transmit
the active format description to indicate the area of interest.



6.4.3.2 Manufacturer rule



It is recommended that receivers use this active format description (if transmitted) to allow
optimised presentation.



Table 4 – Formats described by the active_format description



active_format Full Frame Aspect Ratio



value meaning 4:3 16:9



0000 -
0001



reserved for future use



0010 box 16:9 (top)



0011 box 14:9 (top)
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active_format Full Frame Aspect Ratio



value meaning 4:3 16:9



0100 box > 16:9
(centre)



0101 -
0111



reserved for future use



1000 active format is
the same as the
coded frame



1001 4:3 (centre) [a]



1010 16:9 (centre)



1011 14:9 (centre)



1100 reserved for future use



1101 4:3 (with shoot
and protect 14:9
centre)



[a]



1110 16:9 (with shoot &
protect 14:9
centre)



1111 16:9 (with shoot &
protect 4:3
centre)



 



———————
a] It is recommended to use the 4:3 coded frame mode to transmit 4:3 source material rather than using a pillar



box to transmit it in a 16:9 coded frame. This allows for higher horizontal resolution on both 4:3 and 16:9 sets.
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6.4.3.3 Receiver Processing



6.4.3.3.1 Reference Model



The reference model for the video format processing elements in the Set Top Box, TV and
Integrated Digital TV are illustrated in Figure 2. The behaviour of the Integrated Digital TV is
logically equivalent to that of a Set Top Box attached to a TV. The display format signalling
between the Set Top Box and the display is Line 23 WSS (see 6.4.3.7) and/or Peritelevision
connector pin 8. Within an Integrated Digital TV the signalling is logically equivalent to WSS
but could be conveyed by other means.



MPEG Video 
Decoder



OSD



Decoder 
Format 



Conversion
Display



Display 
Format 



Conversion



WSS or SCART signalling



Display (TV)Decoder (Set Top Box)



Integrated Digital TV



Figure 2 – Receiver and display format processing reference model
 
In the reference model the output of the MPEG Video Decoder is logically 720 x 576, the
processing applied to this by the Decoder Format Conversion is described in tables 5 and 8.
In many practical implementations the processes in the Decoder Format Conversion are an
integral part of the MPEG Video Decoder. This does not affect the logical reference model.



The Decoder Format Conversion is principally concerned with the processing provided in 16:9
displays to accept 4:3 signals.



6.4.3.4 STB with 4:3 Display



6.4.3.4.1 STB response



Table 5 shows the response of a Set Top Box to all broadcast formats when connected to a
4:3 aspect ratio display.



Table 5 – Processing by STB connected to 4:3 TV



Broadcast format STB into 4:3 display



Description of format On-air signalling Signalling to TV



MPEG active_



format



Decoder
Format



Conversion WSS codes
for aspect



ratio



Peritelevision
connector



Pin 8



16:9 letter box (top) 0010 0010



14:9 letter box (top) 0011 0100



>16:9 letter box 0100 1011



10004:3



1001



0001



16:9 letter box 1010 1101



14:9 letter box



4:3



1011



FF



1000



12 V
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Broadcast format STB into 4:3 display



Description of format On-air signalling Signalling to TV



MPEG active_



format



Decoder
Format



Conversion WSS codes
for aspect



ratio



Peritelevision
connector



Pin 8



Full 4:3 shoot & protect 14:9 1101 0111



16:9 LB shoot & protect 14:9 1110



16:9 (with shoot & protect 4:3
centre)



Decoder
Format



Conversion



1111



Decoder
Format



Conversion



1101



Decoder
Format



Conversion



16:9 letter box (top) 0010 According to user preference. See Table 6.



14:9 letter box (top) 0011 CCO[a] 0001 12 V



>16:9 letter box 0100 According to user preference. See Table 7.



16:9 1000 According to user preference. See Table 6.



4:3 pillar box 1001 CCO 0001 12 V



16:9 1010 According to user preference. See Table 6.



14:9 pillar box 1011 CCO[a] 0001 12 V



4:3 PB shoot & protect 14:9 1101 CCO 0001 12 V



Full 16:9 shoot & protect 14:9 1110 According to user preference. See Table 6[b] .



Full 16:9 shoot & protect 4:3



16:9



1111 According to user preference. See Table 6.



Where the active_format code is a reserved value, or the active_format code is absent, the
behaviour is as if the active_format code was 1000.



6.4.3.4.2 User preferences for displaying 16:9



4 user preferences for presentation of widescreen material are defined in Table 6. In the first
3 cases the STB provides processing to format 16:9 video for 4:3 display. In the 4th case the
STB outputs the 16:9 format signal as if it was addressing a 16:9 display. This mode allows a
4:3 display with special features (such as letter box processing) to format the video to its
aspect ratio.



Table 6 – User options for displaying 16:9 on 4:3



Selected Mode Decoder Format
Conversion



WSS codes for
aspect ratio



Peritelevision
connector Pin 8



16:9 Letter Box 16:9 LB 1101



14:9 Letter Box 14:9 LB 1000



Centre Cut-Out CCO 0001



12 V



Use TV’s feature FF 1110 6 V



 
6.4.3.4.3 User preferences for displaying >16:9



4 user preferences for presentation of “cinemascope” material (>16:9) are defined in Table 7.
In the first 3 cases the STB provides processing to format >16:9 video for 4:3 display. In the
4th case the STB outputs the >16:9 format signal as if it was addressing a 16:9 display. This
mode allows a 4:3 display with special features (such as letter box processing) to format the
video to its aspect ratio.



———————
a] Or 14:9 letter box if available



b] A 14:9 letter box is preferable to 16:9 letter box in this case
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Table 7 – User options for displaying >16:9 on 4:3



 Selected Mode Decoder Format
Conversion



WSS codes for aspect
ratio



Peritelevision
connector



Pin 8



16:9 Letter Box 16:9 LB 1011 (>16:9 LB
centre)[a]



14:9 Letter Box 14:9 LB 1101 (16:9 LB centre)[a]



Centre Cut-Out CCO 1000 (14:9 LB centre)[a]



12 V



Use TV’s feature FF 1110[b] 6 V



6.4.3.4.4 Key



FF Full Frame
the output of the decoder is the full width & height of the coded frame



LB Letter Box
the coded frame is reduced to a 16:9 (or 14:9) letter box and presented within a
4:3 raster.



CCO Centre Cut-Out
the central 4:3 aspect ratio region of the 16:9 frame is extracted and output as
a 4:3 raster 



6.4.3.4.5 WSS signalling with 4:3 display



Although 4:3 displays generally are not expected to respond to the aspect ratio information
WSS codes (see table 9 “WSS codes for aspect ratio”), this signalling is provided to ensure
correct behaviour if the video is recorded and then subsequently displayed on a TV that does
support WSS.



6.4.3.5 STB with 16:9 display



Table 8 shows the response of a Set Top Box to all broadcast format when connected to a
16:9 aspect ratio display.



Table 8 – Processing by STB connected to 16:9 TV



Broadcast format STB into 16:9 display



On-air
signalling



Signalling to TVDescription of format



MPEG active_fo
rmat



Decoder
Format



Conversion
WSS Peritelevision



connector



Pin 8



16:9 letter box (top) 0010 0010



14:9 letter box (top) 0011 0100



>16:9 letter box 0100 1011



10004:3



1001



0001



16:9 letter box 1010 1101



14:9 letter box



4:3



1011



FF



1000



12 V



———————
a] The WSS code indicated in this cell is probably corresponding to the number of active lines in the output signal



of the STB for the material being processed.



b] ETS 300 294 does not have a way to indicate the active area being less than full frame for the “16:9
anamorphic” mode.
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Broadcast format STB into 16:9 display



On-air
signalling



Signalling to TVDescription of format



MPEG active_fo
rmat



Decoder
Format



Conversion
WSS Peritelevision



connector



Pin 8



Full 4:3 shoot & protect 14:9 1101 0111



16:9 letter box shoot & protect 14:9 1110



16:9 (with shoot & protect 4:3 centre)



Decoder
Format



Conversion



1111



Decoder
Format



Conversion



1101



Decoder
Format



Conversion



16:9 0010



14:9 pillar box 0011



>16:9 letter box 0100



16:9 1000



FF 1110 6 V



4:3 pillar box 1001 CCO 0001 12 V



16:9 1010



14:9 pillar box 1011



FF 1110 6 V



4:3 pillar box shoot & protect 14:9 1101 CCO 0111 12 V



Full 16:9 shoot & protect 14:9 1110



Full 16:9 shoot & protect 4:3



16:9



1111



FF 1110 6 V



6.4.3.6 Integrated 16:9 TV



The response of an Integrated 16:9 TV to the broadcast format described in 6.4 should be
equivalent to the combined response of a Set Top Box (see 6.4.3.5) and a 16:9 TV.



6.4.3.7 Wide Screen Signalling (WSS)



It is recommended to insert WSS according to ETS 300 294 / ITU-R BT.1119-2 into the
analogue output signal.



6.4.3.7.1 Aspect ratio bits



The aspect ratio bits shall be set according to the previous clauses, with the following
meaning (reproduced from ETS 300 294 / ITU-R BT.1119-2).



Table 9 – WSS codes for aspect ratio



WSS Code[a]



bits 0-3



Description



0001 full format 4: 3



1000 box 14:9 centre



0100 box 14:9 top



1101 box 16:9 centre



0010 box 16:9 top



1011 box > 16:9 centre



0111 full format 4:3 (shoot and protect 14:9 centre)



1110 full format 16: 9 anamorphic



———————
a] This bit ordering follows the ETS specification (i.e. bslbf). The ITU specification writes the bits d3-d0. The



specifications are identical as in both cases the transmission order is d0 to d3.
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6.4.3.7.2 Other WSS bits



The non-aspect ratio bits in the WSS signal (bits b4…b13) convey additional information. If
WSS information is broadcast according to EN 301 775 (see 11.4), the values bits b4…b13
from the broadcast signal can be copied from this information. If no such information is
broadcast, the receiver shall set these bits to a meaningful value:



Table 10 – Values for other WSS bits



WSS bit(s) value comment



b4 film mode 0 no information regarding field paring is available



b5 colour coding 0 no Motion Adaptive Colour Plus



b6 helper 0 no helper signal present



b7 reserved 0



b8 subtitles
within teletext



0 / 1 set to 1 if DVB SI teletext descriptor with
teletext_type=0x02 present



00 if no DVB subtitling is insertedb9,



b10



subtitling
mode



10/01 if DVB subtitling is inserted, the receiver can deduce
whether this subtitling information is placed in the
active video part (in the WSS notion) and/or in the
black bar part, and set these bits accordingly



b11  surround
sound



0/1 deduce from DVB SI component descriptor (and
MPEG stream_type)



b12,



b13



copyright
information



... ???



6.4.3.7.3 Additional temporal specification for WSS outputs



If WSS is inserted,



• The WSS shall first be output in line 23 of the first frame to which it applies
• The same WSS status bits shall be transmitted in each subsequent frame until the



video format changes



6.5 Recommendations for ISO/IEC 13818-1 signalling



As described in ETR 154 the target background grid descriptor and video window descriptor
may be used within broadcasts to position the video output within a 720 x 576 display grid.



Further to this, the position of the video output within the display shall be restricted to even
(chroma) pixel and even (field) line ordinates.



6.6 Alignment of video and graphics



6.6.1 Video with graphics



The graphics system used by subtitling addresses a 720x576 pixel space. The output of the
ISO/IEC 13818-2 video decoder is centred vertically and horizontally within this space after
upsampling (see figure 2, “Receiver and display format processing reference model”).



If the result of the upsampling process is less than 720 pixels wide then the output of the
video decoder shall be centred within the region of 720 active digital video pixels. Also,
centring should be used to position the video decoder output vertically within the 576 active
lines of the analogue display.











62216-1  IEC:2001 – 26 –



If the result of the upsampling process is greater than 720 pixels wide then the output of the
video decoder shall be cropped symmetrically to fit within the region of 720 active video
pixels.



6.6.2 Uncertainty of position of graphics over video



For some transmission modes (those labelled with “According to user preference” in table 5),
there is freedom for the user to choose the processing in the block “Decoder Format
Conversion” in figure 2.



Since the insertion of graphics (e.g. subtitles) is performed after this block, such a choice will
influence the positioning of graphics relative to the video signal, as made apparent by the
following example (see figure 3):



Consider a broadcast of 16:9 material with subtitles (top row in the figure) and three viewers,
one with a 16:9 set and two with 4:3 sets. The viewer with the 16:9 set sees the entire video
frame (the second row in the figure). The first 4:3 viewer has selected the “centre cut out”
mode (the third row), while the second 4:3 viewer has selected the “letterbox” mode (the
fourth row).



As becomes apparent from the figure, the area of video obscured by the subtitles is different
for each of these viewing modes.



Broadcasters shall be aware of this uncertainty.



4:3 receiver, 
CCO



16:9 receiver



4:3 receiver, 
generate LB



broadcast 16:9 image broadcast subtitles



subtitles go here



subtitles go here



subtitles go here



subtitles go here



Figure 3 – Uncertainty of positioning graphics over video



7 Audio System Characteristics



7.1 Introduction
This clause, based on D-Book version 3.0, defines the digital audio encoding standards that shall be
used in all broadcasts.



7.2 Essential requirements



All audio components of the broadcast shall be encoded according to ISO/IEC 13818-3
constrained according to ETR 154.
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7.2.1 Scope of requirements



These requirements on audio signals apply to applications including, but not limited to, those
listed below:



• Primary and other language audio channels for television programmes
• Audio only ‘radio’ services
• Audio description (for the visually impaired)
• Clean dialogue (for the hearing impaired)



7.2.2 Synchronisation



The A/V synchronisation in radiated signals shall be according to ITU-R BT.1359-1.



Receivers are recommended not to introduce more than ±5 ms relative delay between the
video and any audio component (relative to the times indicated by their respective PTSs.)



NOTE     Set top boxes are not required to accommodate any additional relative delay introduced by the TV that
presents the signal to the user.



Where additional independent audio components are decoded from the same service (e.g.
normal programme audio and audio description or normal programme and clean commentary)
receivers should not introduce more than ±5 ms of relative delay between the audio
components.



7.2.3 Decoding requirements



All receivers shall provide at least one audio decoder able to meet the minimum decoding
requirements set out in above. Preferably receivers should implement more than one audio
decoder to enable, for example, the concurrent decoding of both the normal audio and the
audio description for a television programme. See 7.4.2.



7.3 Constraints and extensions



7.3.1 Surround sound



7.3.1.1 Digitally coded



Surround sound may optionally be provided as a digital multichannel audio service
component, thereby giving freedom of artistic exploitation to the programme makers. The
allocation of channels, particularly for a 5.1 digital multichannel service is given in
ITU-R BS.775-1.



7.3.1.2 Surround sound



Multichannel audio signals may optionally be matrixed onto suitably coded MPEG audio
stereo signals to generate a service which can be decoded using surround sound decoders.
Provision of surround sound decoders in receivers is optional.



7.4 Audio description



7.4.1 Background (informative)



Audio Description is an “ancillary service” primarily provided for the visual impaired. It
provides a spoken description of the video component of a service.



NOTE     Provision of audio description for a proportion of programmes is a licence requirement for digital
terrestrial broadcasts in the UK.



The audio description is delivered as a mono audio stream in addition to the normal
programme audio. This clause specifies the coding of this audio stream and provides
background on how receiving equipment might operate.
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7.4.2 Receiver implementation minima



Receivers are recommended to provide at least one method to deliver audio description to
viewers.



The preferred method is to provide two audio decoders, as illustrated in Figure 4. These could
be implemented on a module connected via the Common Interface.



7.4.3 Signalling



This clause is principally concerned with the signalling used to implement the programme
provider control of programme volume. Other controls, and the method for presentation of the
“described” and/or “standard” sound outputs are addressed for information below.



7.4.3.1 Level control



Three contributions to the “described” output sound level can be identified. These are
illustrated in Figure 4.



decoded 
audio 



description



decoded 
normal 



programme 
stereo



user control of 
description volume



programme provider 
control of programme 



volume



user control of 
overall volume



Described 
output



Standard output



Figure 4 – Illustration of control of audio level



7.4.3.2 Placement control



Signalling is provided to allow the broadcaster to place the “describer” at any preferred
horizontal position within the sound field (speech from out-of-vision commentators is often
placed to one side in the stereo image).



7.4.3.3 Syntax & semantics



Audio description streams shall carry the Audio Description Descriptor defined in Table 11 in
their PES_private_data field of the PES packet header.



Table 11 – Audio Description Descriptor



Syntax Value Data Comment



AD_descriptor(){



reserved 1111 4 bslbf



AD_descriptor_length 1000 4 bslbf this version



AD_text_tag 0x4454474144 40 bslbf 6 byte string
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Syntax Value Data Comment



AD_revision_tag 0x01 8 bslbf



AD_fade_byte 0xYY 8 bslbf FADE byte



AD_pan_byte 0xYY 8 bslbf PAN byte



reserved 0xFFFFFFFFFFFFFF 56 bslbf



}



7.4.3.3.1 AD_descriptor_length



The descriptor length gives the number of significant bytes following the length field (i.e. 8).



7.4.3.3.2 AD_text_tag



The tag is a 5 character string of ASCII characters as a simple and unambiguous means of
distinguishing this from any other PES_private_data.



If a receiver does not recognise this tag it should ignore the audio description stream carrying
it.



7.4.3.3.3  AD_revision_tag



The tag is extended by a 1 byte version designator.



Descriptors with the same text tag (0x4454474144) but a higher revision tag shall be
backwards compatible with this specification, i.e. the syntax and semantics of the fade and
pan byte fields will be identical but additionally some of the reserved bytes may be used for
new signalling.



Receivers recognising the main text tag but an earlier revision (lower tag value) should
decode the stream based on the fields of the descriptor that it understands and should ignore
any additional parameters.



7.4.3.3.4 AD_fade_byte



The fade byte takes values between 0x00, representing no fade of the normal programme
sound, and 0xFF, representing no normal programme sound.



Over the range 0x00…0xFE one lsb of this field represents an attenuation step of approx.
0.3 dB giving a range of about 77 dB. 0xFF represents no normal programme sound.



7.4.3.3.5 AD_pan_byte



The pan byte takes values between 0x00, representing a central forward presentation of the
audio description, and 0xFF, each increment representing a 360/256 degree (~1.4°) step
clockwise looking down on the listener. See Figure 5.



7.4.3.3.6 Reserved



The remaining 7 bytes of the PES_private_data field are set to 0xFF and reserved for future
use.



7.4.3.4 Example



When including this descriptor in an audio stream PES-packet, the PES-packet header syntax
will be as follows:



Table 12 – Illustration of PES packet header
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Syntax Value Data Comment



Packet_start_code_prefix 0x000001 24 bslbf



stream_id 0xYY 8 uimsbf actually
‘110ZZZZ’



PES_packet_length 0xYYYY 16 uimsbf as appropriate



'10' 10 2 bslbf



PES_scrambling_control YY 2 bslbf as appropriate



PES_priority Y 1 bslbf



data_alignment_indicator Y 1 bslbf



copyright Y 1 bslbf



original_or_copy Y 1 bslbf



PTS_DTS_flags 10 2 bslbf if PTS present



ESCR_flag 0 1 bslbf



ES_rate_flag Y 1 bslbf as appropriate



DSM_trick_mode_flag 0 1 bslbf



additional_copy_info_flag 0 1 bslbf



PES_CRC_flag Y 1 bslbf as appropriate



PES_extension_flag 1 1 bslbf



PES_header_data_length 0xYY 8 uimsbf as appropriate



'0010' 0010 4 bslbf



PTS[32..30] YYY 3 bslbf as appropriate



'1' 1 1 bslbf



PTS[29..15] YYYYYYYYYYYYYYY 15 bslbf as appropriate



'1' 1 1 bslbf



PTS[14..0] YYYYYYYYYYYYYYY 15 bslbf as appropriate



'1' 1 1 bslbf



if (ES_rate_flag ==1'1') {etc.}



if (PES_CRC_flag ==1'1') {etc.}



PES_private_data_flag 1 1 bslbf



pack_header_field_flag 0 1 bslbf



program_packet_sequence_counter_flag 0 1 bslbf



P-STD_buffer_flag 0 1 bslbf



reserved 111 3 bslbf



PES_extension_flag_2 0 1 bslbf



AD_descriptor(){



reserved 1111 4 bslbf



AD_descriptor_length 1000 4 bslbf in version 1



AD_text_tag 0x4454474144 40 bslbf 6 byte string



AD_revision_tag 0x01 8 bslbf



AD_fade_byte 0xYY 8 bslbf FADE byte



AD_pan_byte 0xYY 8 bslbf PAN byte



reserved 0xFFFFFFFFFFFFFF 56 bslbf



}



for (i=0; i<N1; i++) {



stuffing_byte if required



}



// and now follows the PES data //
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7.4.3.5 Interpretation of pan information



The definition of “pan” is compatible with future systems that might employ digital multi-
channel surround sound for normal programme audio. Where the normal programme audio is
stereo the range of values for “pan” are limited to the interval 0xEB…0x00…0x15.



110°



30°



0x400xC0



Centre



0x80



0x00



RIGHT (front)
0xEB



(front) LEFT



limits for stereo



0x15
(front) LEFT



(rear) LEFT
0xB2



RIGHT (rear)
0x4E



Figure 5 – Mapping of pan byte onto sound presentation



7.4.4 Constraints on audio description stream coding



The audio description stream shall comply with ETR 154 constrained as follows: it shall be
encoded as a mono MPEG-1 layer II audio.



7.4.5 Implementation notes



7.4.5.1 Default states and error conditions



Unless signalling in a selected audio description stream indicates otherwise, the normal
programme audio should be output without attenuation.



Receivers may ignore the pan information, but if they do so they must position the audio
description centrally (i.e. as if pan byte = 0x00).



7.4.5.2 Time of application



All PES packets conveying audio description audio streams shall include an audio description
descriptor. The value of fade and pan byte in any PES packet shall apply to all access units
commencing within that PES packet.



7.4.5.2.1 Error resilience (informative)



If due to some fault or error condition the audio description descriptor is absent or
recognisably corrupted, the receiver should revert to the default state (fade = 0x00, pan =
0x00) after a suitable delay.
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7.4.5.2.2 Attack and decay (informative)



Values for “fade” will be transmitted 5-10 times/second. This allows the service provider to
signal gradual changes of “fade”. Receivers should not implement any additional time
constants.



7.4.5.3 Approximation of pan and fade (informative)



7.4.5.3.1 Pan



Receivers may ignore pan information completely. See 7.4.5.1.



7.4.5.3.2 Fade



Receivers may treat all non-zero values of fade as 0xFF, i.e. completely replacing the normal
programme audio with audio description when fade is non-zero. This allows audio description
and normal programme audio to be decoded with a single audio decoder. However, this is not
the preferred implementation.



7.4.5.4 Equalisation of delays (informative)



In certain implementations, for example where the audio description AND normal programme
audio are decoded and mixed by a decoder additional to the normal decoder of the receiver,
the listener may be exposed to normal programme audio from two different decoders. It is
desirable to minimise or prevent exposing the listener to differential delays of this kind.



7.4.5.5 Implementation routes (informative)



The approach shown in Figure 4 uses two audio decoders (either integrated within a receiver
or added in an ancillary decoder module). This is the implementation assumed by service
providers.



Figure 6 illustrates an alternative low cost approach where a single decoder can be switched
between the normal and description audio streams when ‘fade’ is non-zero.



Normal 
Decoder



Description 



Normal 



AD_fade_byte ¹ 0



Switched Normal / 
Description audio



Figure 6 – The “cold-cut” approach illustrated



Figures 7 and 8 illustrate a number of alternative approaches where a single decoder in an
ancillary decoder module augments the normal decoder in the receiver.



Description 
Decoder



Normal 



Receiver 



Full TS



Ancillary decoder 
in CI module



Mix Mixed Normal / 
Description audio



Normal audioNormal 
Decoder



Figure 7: Generic single external decoder approach illustrated
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Module Receiver 



Normal audio



Description audio



Module Receiver 



Normal audio Mixed audio
Phono connection



Module STB



Phono connection



TV



Figure 8: Possible single external decoder approaches illustrated



7.5 Audio only services



It is recommended that if a service only contains an Audio component the receiver should
display a banner to indicate the programme or service name.



NOTE     However, receivers in “radio mode” may have no functioning display so SI messages such as this may not
be presented to the user.



7.6 PSI signalling



The normal programme audio stream and the audio description stream shall be distinguished
by signalling in the PSI Program Map Table (PMT). In the ISO_639_language_descriptor for
normal programme sound the value of the audio_type field shall be 0x00 (undefined). In the
ISO_639_language_descriptor for audio description the value of the audio_type field shall be
0x03 (visual impaired commentary).



8 Multiplex and Transport Stream characteristics



8.1 Scope
This clause,based on D-Book version 3.0, defines the transport stream standards that shall be used in
all broadcasts.



8.2 Essential requirements



8.2.1 Multiplexing



The multiplexing of baseband signals and associated data conforms to ISO/IEC 13818-1
constrained according to ETR 154.



The PID and section filtering requirements for all broadcasts shall be such that they can be
received by receivers meeting the requirements set out below.



8.2.1.1 Multiplex flexing



Broadcasts may instantaneously alter the bit rate allocated to program components or
services provided that at all times the multiplex, and the streams within it, continue to comply
the with the buffer models defined for them in ISO/IEC 13818-1, ISO/IEC 13818-2,
ISO/IEC 13818-3 etc.



NOTE     This enables the dynamic allocation of capacity between elementary streams within the transport
multiplex. This allows the broadcaster freedom to trade technical quality and quantity of programme services within
a multiplex or to use instantaneous “statistical multiplexing” to allow the best use of capacity between multiple
programme services by varying the bit-rate occupied by any programme elementary stream to suit instantaneous
demand.
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8.2.2 Demultiplexing



All receivers shall be able to meet the minimum demultiplexing requirements set out in
ETR 154.



8.2.2.1 Data rates



A receiver shall be able to demultiplex ISO/IEC 13818-1 transport streams with data rates of
at least 58 Mbit/s.



NOTE     While the theoretical maximum payload supported by the DVB Terrestrial Specification is 31.67 Mbit/s,
receivers may include the capability to accept transport streams which have higher rates, via other means.



8.2.2.2 Errors



Receivers shall implement a suitable error concealment or error recovery mechanism on
receipt of transport packet errors.



8.2.2.3 PID filters



Receivers shall be able to demultiplex at least than 32 different PIDs simultaneously in order
to receive any single service.



8.2.2.4 Section filters



Receivers shall be able to implement at least 32 simultaneous section filters, each applying a
filter specification to bytes 1 and 4 to 10 of the section, where each bit in the filter is
individually maskable. It shall be possible to apply all 32 section filters to each section.



8.2.2.5 Burst rate



The throughput of each PID/section filter shall be at least 5 Mbps (peak burst rate measured
over 1 ms).



8.2.2.6 Scrambling control bits



The receiver shall respond appropriately to the DVB use of the transport scrambling control
bits defined in ETR 289.



8.3 Constraints and extensions



8.3.1 Multicomponent programs



8.3.1.1 Compatible views



Where the PMT carries more than one audio or video elementary stream for a program they
shall provide alternative, but compatible, “views” of a single event. For “simple” receivers this
presents the viewer with a choice. However, future receivers may have the ability to decode
more than one video or audio component for simultaneous presentation to the viewer.



8.3.1.2 Incompatible views



Where a broadcaster wishes to present an “incompatible” viewing alternative this shall be
done as separate programs/services, NOT as alternative “views” within a single program.



8.3.1.3 Ordering the PMT



The ordering of elementary streams within the PMT is not significant. The selection of an
appropriate set of components from a program is facilitated by descriptors in the PMT and the
EIT.
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9 Service & Program Specific Information



9.1 Introduction



This edition of specification addresses navigation and selection of traditional TV services and
their traditional ancillary components (teletext and subtitles). Future and more specialist
technologies such as data broadcasting and interactive applications are not considered in this
edition. This specification considers broadcasts intended for stationary reception, the SI
supporting mobile reception is not considered in this edition.



This clause covers the following topics:



• “SI & PSI Specification”
Summarises the requirements on the signalling transmitted by the broadcaster and how



the receiver should respond.
• “Receiver functions”
Describes the essential features that all receivers shall provide to give users effective



access to the broadcast services considered in this specification.
• “Establishing and Maintaining the Network Connection”
Describes how a receiver should understand the broadcast signalling when:
- first connecting to a network
- the characteristics of the network change
• “User interface”
Provides recommendations and ideas to receiver manufacturers on what SI information to



present to users and how to present it.



9.1.1 General requirements



This specification is based on the DVB SI specification EN 300 468 and the guidelines for its
use ETR 211 and on the MPEG systems specification ISO/IEC 13818-1 and the DVB
guidelines for its use ETR 154.



9.1.2 General receiver requirements



9.1.2.1 Mandatory signalling



Certain of the SI and PSI is designated as “mandatory to understand”. This indicates
signalling that it is essential for the receiver to decode and interpret in order to be able to
operate correctly.



9.1.2.2 Unrecognised signalling



Receivers should skip parts of the signalling that they don’t “understand”. The objective of this
policy is to enable receivers to continue operating under signals from future versions of this
specification or where signals compatible with a version of this specification are extended in a
compatible private way.



In particular:



• Receivers shall skip unrecognised descriptors
• Receivers shall skip unrecognised user or private fields in public descriptors
• Receivers shall skip any unexpected additional payload in decriptors that they



recognise (i.e where the length of a descriptor is longer than they expect they shall
skip any bytes after the length that they expect).
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9.1.3 General broadcaster requirements



9.1.3.1 PSI information



PSI information is critical to the correct decoding of transport streams. Therefore
broadcasters shall follow the rules on how to use PSI information strictly in accordance with
this specification.



9.1.3.2 SI information



SI information is intended to be presented to the user (e.g. service name and event
description), or assist in automating the user interface (e.g. language information and network
information). This specification defines rules on how receivers shall present information to the
user while leaving a substantial degree of freedom for individual manufacturers to define their
implementation.



Broadcasters should provide meaningful SI information such that the user interface of a
receiver can function properly in the perception of the end user. In particular this means that
all descriptors used should contain meaningful data. In case of any automated function in the
receiver described in this specification, the receiver shall rely on SI information being in
accordance with this specification. This implies that specific SI information should be
consistent and correct so as not to confuse the receiver or the end user. Applicable rules to
this extent have been indicated as broadcaster requirements.



9.1.3.3 DVB compliance



Services outside of the scope of this specification should be signalled in accordance with the
appropriate DVB specifications. For example data broadcasts may be identified by the
inclusion of the data broadcast descriptor in the SDT.



NOTE     Receivers are not required to provide access to these more advanced services. However, if broadcasters
observe the appropriate DVB specifications these services should not disturb older or lower specification receivers
and can be available to newer or higher specification receivers at the manufacturer’s discretion.



9.1.3.4 Quasi Static elements



The definition “Quasi Static” is applied to certain elements of the broadcast. For these the
expectation is that these elements only change infrequently, for example when new services
are introduced (e.g. changes are annual rather than daily events).



NOTE     Changes to parameters identified as “Quasi Static” may require user attention. For example, the user may
be invited to review their favourite service ordering when a new service is introduced. If this happens very
frequently it will not be helpful to the user.



9.1.4 Notation



Table 13 – Key to symbols



Specification applies to ... Meaning



Broadcast Receiver



Mandatory to broadcast - This shall be present in all
broadcasts.



M



Mandatory to understand - Receivers are required to
understand and act on this item.



m



Conditional to broadcast - This shall be present if certain
criteria are met (for example, certain signalling is required for
CA controlled services)



C
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Specification applies to ... Meaning



Broadcast Receiver



Recommended to broadcast - Inclusion of this item
improves the usefulness of broadcasts to receivers and
allows them to provide better facilities to users. It is
preferable for broadcasts to include this. However receivers
shall be able to work correctly without this information.



R



Optional to broadcast - This item is allowed in broadcasts
and has defined meaning however receivers shall be able to
work correctly without it.



O



Undefined to broadcast - This item is allowed in broadcasts
but has no defined use within this specification. Receivers
should ignore this information unless they are designed with
information from other specifications that define its use.



U



Forbidden to broadcast - This item is not allowed in
broadcasts as it may cause confusion to receivers that
conform to this specification.



F



9.2 SI & PSI Specification



9.2.1 Summary



9.2.1.1 Minimum broadcast profile



Table 14 summarises the requirements for inclusion of commonly defined tables in the PSI
and SI of every broadcast stream of the same network. The subsequent clause provide more
detail.



Table 14 – Summary of required tables



Table Actual Other



Program Association Table M m N/A



Program Map Table M m N/A



Conditional Access Table C N/A



Network Information Table (see 9.2.1.1.2) M m O



Bouquet Association Table U U



Service Description Table M m M m



Event Information Table present/following (see 9.2.1.1.1) M m M m



Event Information Table schedule O O



Time and Date Table M m N/A



Time Offset Table R m N/A



Running Status Table U N/A



9.2.1.1.1 EIT



Provision of EIT information is mandatory for all services where the
EIT_present_following_flag is set to “1”.



9.2.1.1.2 NITother



In certain environments transmission of NITother may be more valuable than others. For
example, where MFN cells overlap with an SFN transmission the NITother may be useful as it
provides cross carriage between networks that are likely to be available at the same place.
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9.2.2 Program association table



9.2.2.1 Minimum broadcast profile



This table shall be included in all transport streams to meet the requirements of
ISO/IEC 13818-1 and ETR 154.



9.2.2.2 Minimum receiver functionality



Receivers shall respond to this table to meet the requirements of ISO/IEC 13818-1 and
ETR 154.



9.2.2.2.1 Dynamic signalling



The PAT as described in ISO/IEC 13818-1 is a dynamic table. As such it may change
frequently. The receiver shall correctly reflect these changes.



It may not always be possible for receivers to respond seamlessly to such changes. However,
the duration and magnitude of any disturbance should be no worse than that experienced
when the user changes service.



9.2.3 Program map table



9.2.3.1 Minimum broadcast profile



This table shall be included for each service in each transport stream to meet the
requirements of ISO/IEC 13818-1 and ETR 154. It shall carry descriptors to meet the
requirements of ISO/IEC 13818-1, ETR 154, EN 300 468 and ETR 211.



Table 15 – Program descriptors



Descriptor Tag Status



conditional access descriptor 0x09 C



private data specifier descriptor see 8.2.11.1 0x5F C



Table 16 – Elementary streams descriptors



Component Descriptor Tag Status



Any stream identifier descriptor 0x52 C m



conditional access descriptor 0x09 C



private data specifier descriptor see 8.2.11.1 0x5F O



Audio ISO 639 language descriptor 0x0A C m



DVB Subtitles subtitling descriptor 0x59 C m



Teletext teletext descriptor 0x56 C m



9.2.3.1.1 Stream Identifier Descriptor



Stream identifier descriptors shall be added in at least the minimum cases specified by
ETR 211.



9.2.3.1.2 Conditional access descriptor



The conditional access descriptor shall be included in at least the cases specified by
ISO/IEC 13818-1.
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9.2.3.1.3 ISO 639 language descriptor



This descriptor shall be provided for each audio component if more than one audio component
is present. As defined by ISO/IEC 13818-1 this descriptor identifies the language of the audio
stream and also the purpose of the stream via the audio_type field. The audio_type
‘undefined’ shall be used to designate normal program audio.



9.2.3.1.4 Subtitling descriptor



This descriptor shall be provided for any DVB Subtitle components (see 10). Its use is as
defined in EN 300 468.



9.2.3.1.5 Teletext descriptor / VBI data descriptor



One of these descriptors shall be provided for any teletext/VBI data component (see 11). Its
use is as defined in EN 300 468, ETR 211.



9.2.3.1.6 Download signalling



Download signalling specific to the network, such as a data broadcast id descriptor, may be
included in the PMT. This specification does not address this signalling. However,
broadcasters are required to ensure that it is not easily confused with other signalling.
Receivers should not respond to such signalling unless it is intended for them. See annex
C “(informative) Bootloader and Software Download”.



9.2.3.2 Minimum receiver functionality



In addition to the summary below also see 9.3.2.



9.2.3.2.1 Video



If a video component is present receivers shall start presenting it on selection of the service.
If there is more than one video component present the receiver shall provide the user with a
method to select between the streams.



9.2.3.2.2 Audio



If an audio component is present receivers shall start presenting it on selection of the service.



If there is more than one audio component present the receiver shall attempt to present the
stream(s) that best meet the users preferences. See 9.3.2.2.



9.2.3.2.3 DVB subtitles



See 9.3.2.3.



9.2.3.2.4 Teletext



See 9.3.2.4.



9.2.3.2.5 Multiple components of the same type



The PMT may contain multiple instances of components with identical signalling. For
example, multiple audio components with the same stream type, language and audio_type.



The receiver behaviour in this circumstance is implementation dependant.
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9.2.3.2.6 Dynamic signalling



The PMT as described in ISO/IEC 13818-1 is a dynamic table. As such it may change
frequently. The receiver shall correctly reflect these changes.



It may not always be possible for receivers to respond seamlessly to such changes. However,
the duration and magnitude of any disturbance should be no worse than that experienced
when the user changes service.



9.2.4 Conditional access table



9.2.4.1 Minimum broadcast profile



This table shall be included when one or more components of the transport stream is CA
controlled to meet the requirements of ISO/IEC 13818-1.



9.2.4.2 Minimum receiver functionality



This data is CA system specific and therefore outside the scope of this specification.



9.2.5 Network information table



9.2.5.1 Minimum broadcast profile



This table shall be included to meet the requirements of ISO/IEC 13818-1, EN 300 468 and
ETR 211. In particular description of all transport streams in the ‘actual’ network is mandatory.
In a transport stream there shall be exactly one NIT ‘actual’.



The NIT shall carry descriptors to meet the requirements of EN 300 468 and ETR 211.



9.2.5.1.1 Quasi static information



All of the information in the NIT is quasi static (see 9.1.3). Changes in this information are
typically associated with evolution of the network, for example, the introduction of new relay
transmitters or new services.



The service_list_descriptor in the NIT carries information about services in other transport
streams. Changes in the set of services in the network are reflected in this service list. Such
changes are expected to be infrequent.



9.2.5.1.2 Network descriptors (first loop)



Table 17 – Network descriptors (first loop)



StatusDescriptor See also Tag



Actual Other



network name descriptor 8.5.1.1 0x40 M m M m



multilingual network name descriptor 8.5.1.1 0x5B O m O m



linkage descriptor 0x4A C C



private data specifier descriptor 8.2.11.1 0x5F C C



Eacem stream identifier descriptor 8.2.11.2.1 0x86 R O



9.2.5.1.2.1 Linkage descriptors



Where the network provides a multiplex that carries EIT schedule information for all of the
services in the network (a “barker” service) then broadcasts shall include a single linkage
descriptor of type 4 (“TS containing complete Network/Bouquet SI”) to identify the location of











62216-1  IEC:2001 – 41 –



this additional SI. Linkage descriptors of type 4 shall not be included unless at least this SI
information is provided on the referenced multiplex.



Linkage descriptors with other type values are undefined in this location.



9.2.5.1.2.2 Eacem stream identifier descriptor



This descriptor provides a high level signal that all of the service information for a network
complies with this specification. Transmission of this descriptor is recommended (when
conforming to this specification) because the receiver can “behave in a more intelligent way”
when this descriptor is seen in incoming streams.



NOTE     For example, when presenting extended event information, receivers can rely on the semantic defined
under 9.2.8 that extended information complements the information in the short event descriptor.



9.2.5.1.2.3 Download signalling



Download signalling specific to the network, such as a linkage descriptor, may be included in
the NIT. This specification does not address this signalling. However, broadcasters are
required to ensure that it is not easily confused with other signalling. Receivers should not
respond to such signalling unless it is intended for them. See Annex C “Bootloader and
Software Download”.



9.2.5.1.3 Transport stream descriptors (second loop)



Table 18 – Transport stream descriptors (second loop)



StatusDescriptor See also Tag



Actual Other



terrestrial delivery system descriptor 0x5A M M



frequency list descriptor 0x62 R R



service list descriptor 0x41 M M



private data specifier descriptor 9.2.11.1 0x5F C C



Logical channel descriptor 9.2.11.2.2 0x83 O O



9.2.5.1.3.1 Cross carriage of SI



The NITactual lists all of the transport streams and services in the actual network (i.e. the
network of which this transport stream is part).



There is no requirement to cross carry information about other networks. However, if such
information is carried it shall be complete.



9.2.5.1.3.2 Frequency list descriptor



This descriptor should be included for terrestrial delivery systems where the same transport
stream is transmitted on more than one frequency.



Where included it shall provide a complete list of alternative frequencies and shall be
structured as recommended by ETR 211.



9.2.5.1.3.3 Logical channel descriptor



This descriptor may optionally be included in broadcasts to provide a default channel number
label for services. See 9.2.11.2.2.
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9.2.5.2 Minimum Receiver Functionality



See 9.4.



9.2.5.2.1 Linkage descriptor



Receivers are not required to take advantage of linkage descriptors.



9.2.6 Bouquet association table



No additional semantics are defined on this table.



NOTE     There is no requirement for receivers to provide features based on this table.



9.2.7 Service description table



9.2.7.1 Minimum broadcast profile



This table shall be included to meet the requirements of EN 300 468 and ETR 211. The SDT
shall carry descriptors to meet the requirements of EN 300 468 and ETR 211.



9.2.7.1.1 Quasi static information



Much of the information in the SDT is quasi static (see 9.1.3). Changes in this information are
typically associated with evolution of the network, for example, the introduction of new
services.



The following descriptors shall be quasi-static (when present):



• service_descriptor
• multilingual_service_name_descriptor
• preferred_name_list_descriptor



The running status of the service is not quasi static and may change frequently. Also, any
linkage descriptor of type 5 (service replacement service) are not quasi static.



Table 19 – Service descriptors



StatusDescriptor See also Tag



Actual Other



CA identifier descriptor 0x53 C C



service descriptor 9.5.1.1 0x48 M m M m



multilingual service descriptor 9.5.1.1 0x5D O m O m



NVOD reference descriptor 0x4B F F



time shifted service descriptor 0x4C F F



private data specifier descriptor 9.2.11.1 0x5F C C



mosaic descriptor 0x51 O O



linkage descriptor 0x4A O O



Preferred name list descriptor 9.2.11.2.3 0x84 O O



The requirements below are in addition to those listed in EN 300 468 and ETR 211:
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9.2.7.1.2 Cross carriage of SI



The SDTactual and SDTother shall list all of the services for all of the transport streams of the
actual network.



The description of a service in the SDTother of other transport streams shall be identical to
the description of that service in the SDTactual in the transport stream that carries it.



9.2.7.1.3 CA identifier descriptor



The CA identifier descriptor shall be included if scrambling is generally applied to the service.



NOTE     Service providers should be aware that some receivers may have a user option to conceal CA controlled
services that are not compatible with the CA systems available to the receiver. So, services that are only
infrequently scrambled should not be identified with a CA identifier descriptor.



9.2.7.1.4 Linkage descriptor



Where the network provides one or more services which are not always in the “running” state,
broadcasters can optionally include a linkage descriptor of type 5 (service replacement
service) for those services, to identify a service that can be presented if a receiver selects this
service at a time when the service is labelled as “not running”.



Linkage descriptors with other type values are undefined in this location.



Broadcasters should be aware of some of the consequences from the prescribed receiver
behaviour for this service replacement linkage descriptor (see 9.3.2.6.1) when using this
descriptor:



The receiver will not follow the linkage descriptor:



• if the replacement service is in a multiplex not receivable at the receiver’s location.
• when the replacement service is “not running” (irrespective of a potential service



linkage descriptor accompanying this replacement service).



When the original service becomes “running” again, the receiver will switch back immediately
to this original service. Broadcasters are advised to broadcast audio-visual signals on the
original and replacement services in such a manner that this switchback is perceived logically
to and comprehensible by the viewer.



In case the original service and the replacement service are in different multiplexes, and when
the SDTother containing the information of the original service is not cross-carried into the
multiplex of the replacement service, this automatic switch-back will not occur, as the receiver
cannot monitor the status of the original service.



Broadcasters are urged to prevent cyclic loops of non-running services with linkage
descriptors of type 5 pointing to other non-running services.



9.2.7.1.5 NVoD Services



NVoD reference descriptor and time shifted service descriptor are not supported in this
specification. Each component of an NVoD service can however be described as a normal
service.



NOTE     The reasons for this deprecation are:
• that the NVoD use of DVB SI is not backwards compatible with traditional SI
• it requires further technical precision to ensure interoperability
• NVoD is generally uneconomic in the bandwidth constrained terrestrial environment
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9.2.7.1.6 Download signalling



Download signalling specific to the network, such as a data broadcast descriptor, may be
included in the SDT. This specification does not address this signalling. However,
broadcasters are required to ensure that it is not easily confused with other signalling.
Receivers should not respond to such signalling unless it is intended for them. See
annex C “(informative) Bootloader and Software Download”.



9.2.7.2 Minimum receiver functionality



See 9.4.



9.2.7.2.1 Service types



Receivers should only list a service in their service selection interfaces where the service is of
a type that the receiver is able to present to the user.



NOTE     Users may be confused or frustrated if the receiver presents for selection services that are not decodable
by the receiver (such as future interactive services) or are not intended for user selection (such as receiver
firmware update broadcasts).



Receivers are required to support at least the following service types:



type = 0x01, digital television service
type = 0x02, digital radio sound service



Support for other service types (e.g. type = 0x06, mosaic service) is optional.



9.2.8 Event information table



9.2.8.1 Minimum broadcast profile



This table shall be included to meet the requirements of EN 300 468 and ETR 211. The EIT
shall carry descriptors to meet the requirements of EN 300 468 and ETR 211.



Table 20 – Event information descriptors



Status



present /
following schedule[a]



Descriptor See also Tag



Act Oth Act Oth



short event descriptor 9.5.1.1 0x4D M m M m M M



extended event descriptor 0x4E O O O O



component descriptor 9.5.1.1 0x50 M M O O



CA identifier descriptor 0x53 C C C C



content descriptor 0x54 R R R R



multi lingual component descriptor 9.5.1.1 0x5E O O O O



parental rating descriptor 0x55 O O O O



time shifted event descriptor 0x4F F F F F



private data specifier descriptor 9.2.11.1 0x5F C C C C



PDC descriptor B.2 0x69 C C C C



Preferred name identifier descriptor 9.2.11.2.4 0x85 O O O O



———————
a] It is optional for broadcasts to include EIT schedule information. However, if EIT schedule information is



present then it shall be as specified here.
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The requirements below are in addition to those listed in EN 300 468 and ETR 211:



9.2.8.1.1 Cross carriage of SI



All broadcasts shall carry EITpresent and EITfollowing information for ALL services in the
actual network.



The description of an event in the EITpresent and EITfollowing of other transport streams
shall be identical to the description of that event in the EITpresent and EITfollowing in the
transport stream that carries the event.



Cross carriage of schedule information between transport streams is optional.



9.2.8.1.2 Present / following



For all services where EIT_present_following_flag is set to “1” broadcasts shall provide EIT
present following information on all transport streams of the same transmission network.



9.2.8.1.3 Schedule



The broadcasting of schedule information is not required or fully specified by this
specification. The only requirement currently placed on schedule information is that includes a
short event descriptor conforming to the same rules on the use of that descriptor in the
present/following information.



9.2.8.1.4 Time shifted events



Time shifted events/services are not supported. Broadcasters wishing to operate an NVoD
service should use the SI for stand-alone services.



9.2.8.1.5 CA identifier descriptor



The CA identifier descriptor shall be included if scrambling is applied to the event. The set of
CA system IDs signalled in the EIT augments any possible values signalled in the SDT.



9.2.8.1.6 Content descriptor



This recommended descriptor is as defined in EN 300 468.



9.2.8.1.7 Parental rating



This optional descriptor is as defined in EN 300 468 and shall conform to appropriate
applicable regulation.



9.2.8.1.8 Short event descriptor



The short event descriptor provides the basic description of the event that can be presented
to users. The information in this descriptor should be self contained to accommodate
receivers that only show this information and not any of the possible extended event
information.



9.2.8.1.9 Extended event descriptor



No semantics are specified for the item_char and item_description_char part of this
descriptor.



NOTE     The receiver treatment of this itemised information is not defined. Receivers may not have a method to
display this information to the consumer.
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The text_char part of the descriptor provides an element of a longer text string. This allows
strings of up to 3984 bytes to be transmitted.



The information in the text_char part of the descriptor should complement that in the short
event descriptor.



NOTE     The information should make sense whether the receiver presents a display where the text_char follows
the short event description or as an alternative display.



9.2.8.1.10 PDC descriptor



If the event information for a service includes the PDC descriptor then a teletext stream
including PDC data conforming to ETS 300 231 shall be one of the components of the service
or accurate EIT timing shall be provided.



If a teletext stream including PDC data conforming to ETS 300 231 is one of the components
of the service then all provided EIT sections (present, following and schedule) shall include a
PDC descriptor.



See also items 4 and 5 under clause 9.6.2.



9.2.8.2 Minimum receiver functionality



See 9.5 and 9.3.3.



9.2.9 Time and date table & Time offset table



9.2.9.1 Minimum broadcast profile



Each multiplex shall carry the TDT to meet the requirements of EN 300 468 and ETR 211. The
value of time described by the TDT when it is emitted shall be within ±2 seconds of UTC.



Additionally it is recommended that each multiplex also carry the TOT in accordance with
EN 300 468 and ETR 211.



Table 21 – Time Offset Table descriptors



Descriptor Tag Status



local time offset descriptor 0x58 M m



The TOT shall carry one or more local time offset descriptors. These shall provide the local
time offsets at least for the countries where the service is intended to be received.



The 900 series country codes registered in ETR 162 SHALL NOT be used in the local time
offset descriptor.



NOTE     This exclusion is for the following reasons:



• The 900 code for Scandinavia covers more than one time zone



• The 900 series are not suitable for direct presentation to the user



The local time offset descriptor shall be updated to reflect the next time offset and the time of
next change as soon as practical after a change in the current time offset.



9.2.9.2 Minimum receiver functionality



The receiver shall maintain a clock based on the time signalled in the TDT. This shall be used
for time based functions such as the presenting event running times.
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The receiver shall provide a method for the user to enter the local offset from UTC to enable
correct receiver operation in areas where broadcasts don’t include the TOT.



If the receiver is intended for sale into countries in different time zones it should provide a
method for configuring the country of installation so that the TOT (when available) can be
used.



Where a country spans more than one time zone the receiver shall provide a method for
configuring the country and region of installation.



9.2.10 Running status table



No additional semantics are defined on this table.



NOTE     There is no requirement for receivers to provide features based on this table.



9.2.11 Private data



9.2.11.1 Private data signalling



Where any private descriptors are present in a broadcast a private data specifier descriptor
(EN 300 468) shall be present to identify the definer of the private descriptor. The semantics
of the scope of the private data specifier descriptor are as defined in ETR 211.



The private data specifier value [TBD] is registered in ETR 162 to designate private data
defined by this specification. Table 22 lists this value and the private SI items that are defined
within its scope.



Table 22 – Private SI recognised by this specification



Organisation
/



Specification



PDSD Private SI information Value Type



Eacem stream identifier descriptor 0x86 descriptor tag



Logical channel descriptor 0x83 descriptor tag



Preferred name list descriptor 0x84 descriptor tag



EACEM 0x00000028



Preferred name identifier descriptor 0x85 descriptor tag



Broadcasts may include other private data specifier descriptors to introduce other private
data.



9.2.11.2 Private descriptors



This clause defines private descriptors recognised by this specification.



9.2.11.2.1 Eacem stream identifier descriptor



The eacem_stream_identifier_descriptor is a descriptor defined for use in the first loop of the
NIT, it identifies a network which as completely conforming to this specification.



Table 23 – Syntax of the eacem stream identifier descriptor



Syntax No. of bits Type



eacem_stream_identifier_descriptor () {



descriptor_tag 8 uimsbf



descriptor_length 8 uimsbf



version_byte 8 uimsbf
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Syntax No. of bits Type



}



9.2.11.2.1.1 descriptor_tag



This 8 bit field with value 0x86 identifies this descriptor.



9.2.11.2.1.2 descriptor_length



This 8 bit integer identifies the number of bytes following this length field.



9.2.11.2.1.3 version_byte



This 8 bit integer identifies the version of this specification that broadcasts conforms to. Value
‘1’ indicates this edition, higher values imply backward compatible super sets of this
specification.



9.2.11.2.2 Logical channel descriptor



The logical channel descriptor provides a default channel number label for services. This
information is quasi-static. The logical channel descriptor may be inserted once in the second
descriptor loop of the NIT. The logical channel number should be unique within the same
network_id (except when its value is zero) but may be re-used for regional variants of a
service normally under different network_ids. Hence the number is not unique within the
original network. The logical channel number does not take into account the service type. See
9.4.4.



Table 24 – Syntax of the logical channel descriptor



Syntax No. of bits Type



logical_channel_descriptor{



descriptor_tag 8 uimsbf



descriptor_length 8 uimsbf



for (i=0; i<N; i++){



service_id 16 uimsbf



visible_service_flag 1 bslbf



reserved 5 bslbf



logical_channel_number 10 uimsbf



}



}



9.2.11.2.2.1 descriptor_tag



This shall be assigned to be 0x83



9.2.11.2.2.2 service_id



This is a 16-bit field which serves as a label to identify this service from any other service
within the network. The service_id is the same as the program_number in the corresponding
program_map_section. Services shall be included irrespective of their running status.



9.2.11.2.2.3 reserved



All “reserved” bits shall be set to ‘1’.
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9.2.11.2.2.4 visible_service_flag



This 1-bit field when set to ‘1’ indicates that the service is normally visible and selectable
(subject to the service type being suitable etc.) via the receiver service list. When set to ‘0’
this indicates that the receiver is not expected to offer the service to the user in normal
navigation modes however the receiver should provide a mechanism to access these services
(for example, by direct entry of the logical channel number).



See also 9.4.4.2.



9.2.11.2.2.5 logical_channel_number



This is a 10-bit field which indicates the broadcaster preference for ordering services. Its use
is defined in table 25:



Table 25 – Logical Channel Number



logical_channel_number Description



0 Service not suitable for selection by the user[a]



1 - 999 logical_channel_number



1000 - 1023 rfu



See also 9.4.4.2.



For ease of use it is recommended NOT to use logical channel numbers greater than 99
where possible.



9.2.11.2.3 Preferred name list descriptor



The preferred name list descriptor provides a list of alternative names, and name identifiers,
for the service. This information is quasi-static. The preferred name list descriptor may be
inserted once in the SDT for each value of service_id.



Table 26 – Syntax of the preferred name list descriptor



Syntax No. of bits Type



preferred_name_list_descriptor{



descriptor_tag 8 uimsbf



descriptor_length 8 uimsbf



for (i=0; i<N; i++){



ISO_639_language_code 24 bslbf



name_count 8 uimsbf



for (j=0; j<N; j++){



name_id 8 uimsbf



name_length 8 uimsbf



for (j=0; j<N; j++){



char 8 uimsbf



}



}



}



———————
a] For example, the value zero may be used for data services only intended for selection from interactive



applications or for firmware download services etc.
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Syntax No. of bits Type



}



9.2.11.2.3.1 descriptor_tag



This shall be assigned to be 0x84



9.2.11.2.3.2 ISO_639_language_code



This 24 bit field define the language of the of the service name.



9.2.11.2.3.3 name_count



This 8 bit field specifies the number of alternative preferred names that are defined for this
service.



If preferred names are provided in more than one language then the same number of names
shall be provided and the set of name identifiers shall be the same in all languages.



No more than 5 preferred names shall be defined for each service.



9.2.11.2.3.4 name_id



This 8 bit integer provides an identifier for the preferred name.



The service name provided by the service_descriptor and the
multilingual_service_name_descriptor are assigned the identifier 0 (zero). So, name_id is
always greater than 0.



9.2.11.2.3.5 name_length



This 8 bit integer specifies the number of bytes in the service name.



9.2.11.2.3.6 char



This is an 8 bit integer. A string of these char specify a preferred name for the service. The
text is coded as in the service_descriptor char field.



9.2.11.2.4 Preferred name identifier descriptor



The preferred name identifier descriptor may be used in the EIT. It identifies the preferred
service name at the time of an event and so allows a schedule of service names. In the
absence of the descriptor the default service name is that defined by the service_descriptor
and the multilingual_service_name_descriptor. These names can also be specified explicitly
by setting the name identifier to 0 (zero).



Table 27 – Syntax of the preferred name identifier descriptor



Syntax No. of bits Mnemonic



preferred_name_identifier_descriptor () {



descriptor_tag 8 uimsbf



descriptor_length 8 uimsbf



name_id 8 uimsbf



}
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9.2.11.2.4.1 descriptor_tag



This shall be assigned to be 0x85



9.2.11.2.4.2 name_id



This 8 bit integer identifies a preferred service name within the list of service names defined
by the Preferred name list descriptor.



9.3 Receiver functions



This chapter describes the basic functionality of the receiver in viewing mode and while
zapping between digital TV services. Basic receiver installation is addressed in 9.4.2. Refer-
ence is made to settings, such as user preferences, that are assumed to be set during the
installation process.



The functionality listed is just a minimum requirement. It is up to the manufacturer to offer
additional features in their particular product. The actual implementation and the user
interface for the features described are out side of the scope of this specification.



Where a feature is appropriate to all forms of receiver (digital television or set top box) the
term “receiver” is used. Where a feature is particular to one or other implementation the
abbreviations DTV and STB are used.



9.3.1 Information typically available to the user



Below is a list of the information displays that a typical receiver will be able to present to the
user. These are described in more detail in 9.5.2.



• Information about the current event being decoded
• Overview of available events for one or more services
• Overview of available services



9.3.2 Service change



When changing services there are certain options to deal with video formats, languages and
unexpected failures in service selection. The minimum requirements for receiver behaviour
during service change are outlined in the following paragraphs.



9.3.2.1 Video format settings



See 6.4.



9.3.2.2 Audio language



It is assumed that the user has entered one or more language preferences during the receiver
installation process. If the selected service has audio tracks in more than one language, the
language is selected according to the user preferences.



If no language in the preference list matches the languages available, any of the languages
available is selected. It is up to the manufacturer to define a policy for this case.



Additionally to this automatic soundtrack selection, it shall always possible for the user to
manually select any of the available languages.



9.3.2.3 Subtitling



Receivers are recommended to allow the following user preferences to be set:
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• specification of the user’s preferred speech language
(this can be a single preference or, optionally, an ordered list)



• specification of the user’s preferred subtitling mode from: “for translation” or “for the
hearing impaired”.



The required behaviour for these modes is described in table 28 below:



Table 28 – Subtitle preference modes defined



For translation Present the “normal” subtitle stream (if one is available) that
has the best match to the user’s preferred speech language.



For the hearing impaired Present the “for the hearing impaired” subtitle stream. If no
“for the hearing impaired” subtitle stream is available then
present the “normal” subtitle stream (if one is available).
In either case present subtitles that have the best match to
the user’s preferred speech language.



In either mode the user shall be able to toggle presentation of subtitles “on” or “off” and shall
be able to select alternative subtitle languages if they are available.



The recommended factory default is “on” “for translation”.



9.3.2.4 Teletext



The receiver behaviour depends upon both the service type (teletext service or TV/Radio
service) and the receiver’s capabilities (local decoding or insertion into the VBI output of the
receiver). See chapter 11 "VBI based services".



9.3.2.5 CA controlled services



When any component(s) of the selected service remain scrambled (because they are not
compatible with the receivers CA system or the receiver has no CA system), the receiver shall
behave in the following way:



9.3.2.5.1 TV services



The receiver shall try to present all of the components of the service in accordance with the
user’s preferences.



Where any components cannot be presented due to scrambling an error message shall be
presented.



9.3.2.5.2 Radio services



The receiver shall try to present all of the components of the service in accordance with the
user’s preferences.



Where any components cannot be presented due to scrambling an error message shall be
presented (in case the main TV display is not active when in radio mode alternative methods
of presenting error messages may be necessary).



9.3.2.5.3 Teletext services



The receiver shall try to present all of the components of the service in accordance with the
user’s preferences.



Where any components cannot be presented due to scrambling an error message shall be
presented.
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9.3.2.6 Service not available



A service may be not available for various reasons. The required receiver behaviour is
described below:



9.3.2.6.1 Service is not running, and a linkage descriptor of type 5 is present



Linkage type 5 is the “service replacement service” linkage. Receiver support for this link is
optional. If it is supported, the receiver shall perform the following:



• Switch to the service indicated in this descriptor.
• If the replacement service cannot be presented to the user, the receiver shall treat this



as in the case “service not running, no link present”.
NOTE     This situation might happen when the replacement service is in a multiplex with does not cover the
receiver’s location. It can also happen when the replacement service is “not running”.



• While displaying the replacement service, the receiver shall monitor the status of the
original service through the running_status in SDTactual or SDTother. When the
running_status of the original service changes to “running”, the receiver shall switch
back to this original service immediately.
If the original service and the replacement service are not in the same multiplex, and
no SDTother concerning the original multiplex is present in the multiplex of the
replacement service, the receiver cannot monitor the running_status of the original
service, and will not perform such a switch-back when the original service becomes
“running” again.



NOTE     Hence cross-carriage of SDTother is required for the switch-back after a service replacement action to
take place.



• See 9.5.3.2 for UI-consequences in perceived behaviour when zapping.



9.3.2.6.2 Service is not running, and no linkage descriptor of type 5 is present (or is
not supported by the receiver)



The receiver shall present a message that the service is not available at that moment. If an
EITfollowing section for this service is broadcast, the starting time of this next event may be
used in this message to indicate when the service will probably be resumed.



9.3.2.6.3 If any part of the service cannot be rendered because of the scrambling.



See 9.3.2.5.



9.3.2.6.4 If any part of the service cannot be rendered because the hardware and
software resources in the receiver cannot handle this type of stream.



With compliant DVB transmissions and DVB receivers this case should not happen. In this
case an error message is presented to the user indicating that some components of the
service cannot be rendered.



The receiver shall present such components of the service as can be presented.



9.3.2.6.5 If any part of the service cannot be rendered because it is simply not
available on the advertised parameters (frequency, PIDs, etc.).



An error message is presented to the user indicating that some components of the service
can currently not be rendered.



The receiver shall present such components of the service as can be presented.
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9.3.2.6.6 If the service cannot be received, because of weak or missing RF-signal.



An error message should be presented to the user giving the troubleshooting techniques for
lost signal (check antenna cable etc.).



9.3.3 Parental control



The receiver should make use of the parental rating signalled through the
parental_rating_descriptor to inform about the age rating of events containing such
information.



NOTE     CA systems may also be able to provide parental control through their own private methods.



The manufacturer defines the user interface for parental control. It should be configurable and
sufficiently safe and shall conform to appropriate applicable regulation.



9.3.4 Receiver behaviour when a service stops



It may happen that transmission of a particular service stops. This can happen for several
reasons:



9.3.4.1 Service stop correctly signalled in SI
• The service has a schedule of events and the schedule ends according to Service



Information after a particular event and the running status is updated accordingly.
• The service does not have a schedule of events and ends without notification.



However, the running status of this service is indicated correctly in the SDT.



The subsequent receiver behaviour depends on whether a linkage descriptor of type 5 is
present (and supported by the receiver) or not. See 9.3.2.6.



9.3.4.2 Service stop not signalled in SI
• The service stops while the running status still indicates “running”. In this case the



receiver has to assume that this is a temporary transmission error and notifies the user
accordingly. The receiver keeps on waiting until the transmission resumes or the user
selects a new service.



• The service stops, because the multiplex is switched off without notification. In this
case the receiver has to assume, that this is either a temporary transmission error or
the antenna connection has been lost. The user is notified accordingly. The receiver
keeps on waiting until the transmission resumes or the user selects a new service.



9.3.4.3 Smartcard is removed or entitlements expire or preview period expires etc.



In these cases, the CA system is responsible for notifying the user accordingly.



If just one of the currently rendered components of the service is stopped for one of the above
reasons, an appropriate message is presented while the remaining components keep on
being rendered.



9.4 Establishing and maintaining the network connection



9.4.1 Use of SI identifiers



9.4.1.1 Original network id



One original_network_id should be allocated per country in the case of a DVB-T network. The
list of registered values is published in ETR 162. This ETR allocates the values 0xFF00-FFFF
for “Private_temporary_use”. For example, these can be used for test networks. See 9.4.2.4
for recommended receiver reaction.
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9.4.1.1.1 Reception of multiple networks



In some situations, DTV signals can be received at the user’s premises originating from
different networks belonging to the same original_network_id or even belonging to different
original_network_ids. The receiver shall be able to deal with such a situation and display the
available services in a single list and make no distinction in behaviour when e.g. navigating
between services within a network and between services in different networks.



NOTE 1 - In most cases there will not be event information cross carriage between the original networks.



NOTE 2 - It is not possible on the basis of SI to automatically discriminate instances of the same service in
different original networks.



9.4.1.2 Network id



For DVB-T systems the “network” is the infrastructure that corresponds to a single
geographical region in which one or more transport streams are provided. Each transport
stream is identical within the whole region. The only exception allowed is to use different
regional components if the corresponding SI remains unaffected. A network might be
composed of one or more transmitters (for example rebroadcast relays).



Furthermore, it is allowed to have a “stack” of networks, so that more than one network is
receivable at one specific location. This is necessary to be prepared for network extension
after once having designed the national network structure.



The information about other networks can be provided by NITother. Because of the coverage
area in terrestrial systems, it is not necessary to cross carry every NITother of the country
wide DVB-T network, only the NIT of receivable networks. In most cases these networks are
the adjacent.



The process for allocating network ids within a country is similar to the frequency planning
process. This allows network id values to be re-used provided that different networks with the
same network id are not receivable at a single location.



9.4.1.3 Service id



Within a DVB-T network of a single country (the scope of an original_network_id) each
service_id applies uniquely to one service.



Where two services have the same value of service_id they shall have the same SI and
substantially the same program content, such as only different in advertising content.
Conversely, services that are identical shall typically have the same service_id while services
that have differences in the events described in their service information shall have different
values of service_id, For example, services that differ in their regional carriage shall have
different values of the service_id.



NOTE     Receivers will treat services with the same original network id / service id in different networks as the
same and will not provide a method to select between these two services. So, a danger of concealing significant
differences in programme content in two services with the same service id is that consumers in border areas will
not be able to select the regional variant of their choice.



It is recommended no to re-allocate service ids from deleted services to new services within a
short period unless the intention is that the new service replaces the old service.



9.4.1.4 Transport stream id



The transport_stream_id shall be used to uniquely identify a transport stream within the
original network. It carries a specific combination of services and components.



The same transport_stream_id may be used for transport streams transmitted on more that
one network id, provided that the differences between the transport streams with the same
transport_stream_id is limited (see “service id” above).
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9.4.1.5 Local administration of identifiers



The following ids shall be administered by the appropriate authorities (e.g. national
regulators):



• original network id
This shall be registered in ETR 162.



• network id
• transport stream id
• service id
• logical channel number



9.4.2 Auto installation



The purpose of the auto installation is to find as many receivable services as possible.



To set up the network information in the receiver there are two strategies for scanning for
services. One is to perform a full, sequential scan from the bottom to the top of a particular
frequency range and the other is using the information in the NIT to improve the performance
of the scan algorithm.



The NIT delivers two kind of information:



• The frequency that is used to transmit a certain multiplex.
• Other tuning parameters for the multiplex (e.g. 2k/8k, guard interval, etc.).



9.4.2.1 Cross carriage of NITother



In most cases there is no cross carriage of the NIT in other networks. In these networks the
NIT provides information only of the actual network. It follows from that, that only multiplexes
of the current network can be found and tuning to all remaining channels is necessary
anyway. So, the frequency information does not provide sufficient information for the setup of
all networks.



The conclusion is that for auto installation a full, sequential scan is the preferred solution.
Additional usage of the NIT might bring some benefit.



9.4.2.2 The scan process



The following requirements apply to the scan process:



• An initial service search will be carried out during first time installation.
This search finds all of the multiplexes and services in the relevant frequency range.
The NIT is used with or without the frequency and service list for network information
and the SDT to detect whether the services are running.
A service is listed in the service list only if it is found in the SDTactual (as services
listed in the SDTother etc. may not be available at the receiver’s physical location) and
it can be rendered with the receiver’s resources.



• The services and certain SI data will be entered into a list and stored in non-volatile
memory.



• Besides the automatic full service search, the receiver should provide a manual
service search, where the tuning parameter (frequency or channel number) of a
multiplex can be entered manually. The receiver tunes to this frequency only and
updates the service list.



• The signal quality will be measured for all multiplex channels. If the same service is
found on more than one TS, the signal quality of the particular RF-signals will be used
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as a selection criterion. In some cases it may be beneficial to allow the user to make
the final decision.



• It is not mandated to present running audio and video services during the scan
procedure, but the user shall be informed about the progress of the scan in a
appropriate manner (OSD, animation). The implementation of this is up to the
manufacturer.



9.4.2.3 Conditionally accessed services



Receivers shall retain information about CA controlled services as signalled in the SDT, that
are not accessible with the CA mechanisms available to the receiver at the time of
installation.



The receiver shall allow CA controlled services to become selectable by the user when
suitable CA means become available to the receiver without the receiver having to perform a
re-installation.



NOTE     For example, non-accessible CA controlled services might initially be greyed out or concealed (possibly
as a user option) but become selectable when a suitable CI module is inserted.



9.4.2.4 Test networks



ETR 162 allocates the values 0xFF00-FFFF for “Private_temporary_use”. For example, these
can be used for test networks. It is recommended for normal use to ignore the multiplexes,
which are part of such a test network, and not to include their services in the service list.



9.4.3 Network evolution



During the evolution of a nation wide network, services, multiplexes, transmitters and
networks may be added, removed or changed. The receiver recognises these changes, by
monitoring the version numbers of PSI/SI tables.



The minimum requirements for the handling of such occurrences are described below. As a
result of these processes a receiver may detect a possible permanent change in the service
configuration for which it first needs further confirmation or information.



It is recommended that the receiver first asks for user confirmation before proceeding in case
it requires a substantial time (e.g. longer than 10 seconds) to obtain this additional
information (e.g. tune to a new multiplex or new frequency or even scanning the whole band).
Any (confirmed) resulting updates of the service list should be handled as described in clause
9.5.2.2.



9.4.3.1 Network change



This will be detected when a new NITactual or NITother, as recognised by its network_id,
appears and/or an existing one disappears.



NOTE     For example, a new NITother may appear if a new network starts operating nearby.



If the actual network changes its id, the receiver shall assume that the current network no
longer exists and has been replaced by another.



NOTE     The network_id of the NITactual may change following network reconfiguration, changes in reception
conditions or physical relocation of the equipment.



Additionally, the set of transport streams within an existing network may change, this is
reflected in the structure of the NIT and its version number.
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9.4.3.1.1 Receiver reaction



A new or changed network may provide additional services. To offer the user these services,
at least a network scan is necessary.



When a network is deleted (can no longer be received or its network_id has changed) the
receiver shall not delete its services automatically from the service list without user
confirmation.



When a transport stream is deleted (its transport_stream_id is removed from the NIT) then
any resulting service list changes can be represented in the service list automatically without
user confirmation.



9.4.3.2 Transmitter change



In most cases this will be a frequency change and will be reflected in the delivery information
in the 2nd loop of the NIT:



• When a main transmitter changes, then the delivery_system_descriptor is changed
accordingly.



• When repeaters are added, removed or their frequency is changed, the changes are
reflected in the frequency_list_descriptor.



9.4.3.2.1 Receiver reaction



The receiver shall update the service list with the new reception information. This requires
testing the frequencies to see if they provide better signal quality, or to find the next better
alternative frequency, if the previously selected one is no longer available.



The manufacturer can implement a default handling routine for this purpose, for instance at
power on/off.



If a transport stream disappears, the rules for network changes (see 9.4.3.1) shall be applied.



9.4.3.3 Multiplex change



These changes are reflected in the structure of the NIT (as it has a loop over transport stream
id) and the instances of the SDTactual and SDTother. There will also be changes in the set of
services listed where appropriate.



There may also be a change in the id of the transport stream. This may happen because
within a transport stream the set of services has changed or the regionality of services has
changed.



9.4.3.3.1 Receiver reaction



The receiver shall tune to the changed multiplex and verify the SIother with SIactual. and PSI
before updating the service list.



Where there is a new transport stream a partial scan can be used, which scans only the
necessary frequencies. The manufacturer can implement a default handling routine for this
purpose, for instance at power on/off.



Note that the effect of any consequent changes in the service configuration of the network are
described under service change (see 9.4.3.4).
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9.4.3.4 Service change



Two service change cases are considered which the receiver shall discriminate: permanent
and temporary changes.



9.4.3.4.1 Temporary change: service present, but “not running”



A temporary change is reflected in SDT running_status flags and also in the PSI. There may
be temporary a “null service” which is signalled in the SDT as “not running” and is not in listed
in the PSI.



The presence of such a service is not considered a service change as relevant for the context
of this section, e.g. there is no need for a receiver to start looking for an alternative location,
and no potential need to update the service list.



The subsequent receiver behaviour depends on whether a linkage descriptor of type 5 is
present (and supported by the receiver) or not. See 9.3.2.6.



9.4.3.4.2 Permanent changes



Permanent changes shall be signalled through both the SDTactual and SDTother and the NIT



service_list_descriptor. This affects the whole entry in the 2nd loop of the SDT and the
service list in the NIT.



Three kinds of changes can be distinguished:



• addition of a new service
• moving the service between transport streams (or even between networks)
• permanent deletion of a service



9.4.3.4.3 Cross carriage of information when moving a service



Note for network operators: receivers complying with this specification may check all
NITactual and NITother broadcast on the network when trying to locate a “moved” service, by
checking for <original_network_id>, <service_id> of such a presumably moved service. In
case the service is moved to another network (which could happen when moving a service
from a network with national coverage to one or more of regional networks or vice versa), the
NITother will be consulted to check for the new location of the missing service. If such a new
location cannot be found, the receiver might remove the service from the service list.



Therefore it is recommended that network operators cross-carry NITother information
accordingly when such a move between networks is to be handled automatically by receivers
with the highest degree of success.



9.4.3.4.3.1 Receiver reaction



There is an order of trust between the different service information levels. SIother should be
seen as rough information and shall always be double checked with the corresponding
SIactual.



9.4.3.4.4 Addition of a new service



In case a service has been added to the NITactual (or NITother) and it has been checked that
it can be properly received in the SDTactual, it shall be added to the service list according to
clause 9.5.2.2.
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9.4.3.4.5 Move of a service



If a service is removed from the SDTactual, the receiver shall infer that the service has been
deleted from the multiplex. It is recommended that the receiver then uses the information
available in NITactual and NITother to decide whether the service has been deleted from the
network(s), moved inside the network or moved to another network, by looking for the
<original_network_id>, <service_id> of the service in these tables.



As it cannot be guaranteed that NITother is always fully cross-carried the receiver may scan
all receivable networks in the original network (either NITactual or NITother) if needed. This
may happen automatically upon service selection and should also be part of the receiver’s
installation functions.



In case the receiver detects such a “moved” service elsewhere in the network or in another
network, and after checking the SDTactual (at the new location), it may replace the service’s
reception details in its internal database without consulting the user. No change to the service
list visible to the user is needed in this case, since in the user’s view the service remains
accessible as it was.



If the service cannot be found in the receivable transport streams, the receiver shall consider
the service to be deleted (see next item).



9.4.3.4.6 Permanent deletion of a service



If a service is removed from the NITactual and SDTactual the receiver shall infer that the
service has been deleted from the network. If the service cannot be found elsewhere in a
receivable network, it shall consider the service as no longer available, and represent this as
such in its service list (see 9.5.2.2).



9.4.4 Logical channel numbers (LCN)



The LCN serves at the same time two different but related purposes:



• Enabling user presentation of service numbers in a convenient and familiar form.
• Allowing receivers to identify regional variants of the same core service.



9.4.4.1 Broadcaster rules



Different broadcasters operating within one country can elect to choose one service
numbering scheme amongst each other, probably in conjunction with appropriate coordinating
authorities. This specification defines the logical channel number concept for conveying such
service numbering information to receivers. Broadcasters should obey the following
specification rules in order for receivers to be able to properly operate.



A second property of the LCN is that it provides a reference that associates regional variants
of a service.



Logical channel numbers allocated should be useable directly as service numbers in a set.
Therefore large gaps in assigning service numbers or the use of 3 digit numbers should be
avoided.



Services with the same original_network_id/service_id shall have the same
logical_channel_number. Within the scope of one network, logical channel numbers shall be
allocated uniquely. When defining regional variants of a service the same
logical_channel_number can be used (e.g. in neighbouring networks). This facilitates defining
a consistent and compact national / regional / local channel numbering scheme as well as
indicating to the receiver that services with the same logical_channel_number are similar
(regional variants).
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9.4.4.1.1 Services becoming more regional



When a service becomes more regional, the existing service will be replaced by the regional
service. Consequently, the service_id will be changed, the transport_stream_id may change,
and the network_id will be the same. If the logical_channel_number stays the same, it
indicates that the new service is a successor to the previous.
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20
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"National" service "Acme 1" 
divides into two regional var-
iants.



Figure 9 – Service regionalisation



9.4.4.1.2 Invisible services



It is recommended to allocate high service numbers to services marked as invisible to avoid
accidental collision of service numbers with those of visible services when they are being
automatically or manually reallocated.



9.4.4.2 Receiver rules



It is a manufacturer option to provide an automatic service numbering facility on the basis of
logical channel numbers. However when the manufacturer supports logical channel numbers
for automatic service numbering he shall comply to the rules set out below.



NOTE     Receivers are recommended to support logical channel numbering as they aid communication between
the broadcaster and the consumer. For example, they provide a terse method for one service to describe viewing
options on other service. Additionally they provide a convenient method for providing references from other media -
such as printed event listings.



9.4.4.2.1 Logical channel number zero



Services associated to logical channel number 0 should be disregarded as part of the process
below (irrespective of the value of the visible_service_flag). These services are not intended
to be presented as part of the viewer’s service list. These services are not intended to be
selectable by viewers.



9.4.4.2.2 Invisible services
• Receivers shall support a “default” mode in which they will not show services marked



“invisible” in their user service list or selectable in normal P+/P- browsing. The receiver
may ignore the presence of “invisible” services when (re-)allocating services to service
numbers requested by “invisible” services.



• Receivers shall support a mode (e.g. as a service mode or as an installation option) in
which it will allow direct selection of all services (irrespective of being marked invisible)
by the user. It may display all services also as part of the user service list in this mode.



• It is a manufacturers option to combine the two modes mentioned above, by allowing
direct selection of “invisible” services while not showing them as part of the service list.
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9.4.4.2.3 First initialisation



When a receiver service list is first initialised the receiver shall perform in accordance with the
following rules:



1. It shall attempt to allocate the services to a service number equal to the
logical_channel_number for that service. This rule implies that if there is only one
service with a particular logical_channel_number available it shall (initially) be
allocated to this service number.



2. It shall resolve any conflict between services that use the same logical channel
number.
– National Preference: It is recommended to give preference to services of one
original_network_id when allocating service numbers in case of a conflict (effectively
implementing a country preference).
– Regional preference: Since networks shall broadcast non-conflicting logical channel
numbers the receiver may choose to give preference of one network over the other
(effectively implementing a certain regional preference) in assigning services to
service numbers. It may also assume that services with the same
logical_channel_number are regional variants as long as they have the same
original_network_id.



3. It is recommended to keep services from the same network that cannot be assigned to
their logical_channel_number grouped together in the service list. It is recommended
to preserve any ordering information among such services. In particular in countries
that plan appropriate gaps in the logical channel numbering, it is appropriate to
allocate regional variants of services to the next “gap” in the service list.



In case some services do not have an associated logical_channel_number they shall get
lowest priority in the assignment of a service number. The only exception is an
original_network_id preference, which allows a receiver to first allocate service numbers to all
services of an original_network_id before allocating service numbers of any other
original_network_id.



9.4.4.2.4 Adding a new service



In case a receiver decides to add a new service to the service list it shall first try to allocate a
service number according to the successor service rules (see 9.4.4.2.6). Then according to its
logical channel number. In case of a conflict it should try to allocate a free service number.



9.4.4.2.5 Removing a service



In case the receiver decides a service can be removed from the service list it will visibly
delete the service and its service number from the service list. It shall preserve the
information about the removed service in case a successor service is found later (see below)
to allow such a successor service to take the place of the removed service in the service list.
This sticky mechanism also improves the robustness of the receiver against network SI errors
(wrongfully signalled deletion of a service) or otherwise mistakenly removed services.



It should be noted that the (temporary) inability to receive a service as such should not be the
sole reason for a receiver to delete a service from the service list: in general additional user
intervention is recommended in such a case. However, deletion of a service from the
NITactual and SDTactual shall be considered positive confirmation of the deletion of a service
by a receiver.



9.4.4.2.6 Network re-configuration



When the receiver detects a service offer change including the addition and deletion of
multiple services and/or networks it shall first remove all services it can (positively) determine
are to be permanently removed from the service list and then add the new services. Where
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possible the receiver shall attempt to find suitable successor services for those services
(previously) removed from the service list applying the following successor service rules:



1. The receiver shall first try match a new service (successor service) to a
logical_channel_number + network_id + original_network_id from a service previously
removed from the service list.



2. Any remaining new services shall be allowed to replace services of other networks no
longer available (match only on logical_channel_number + original_network_ id),
taking into account rule 2 under 9.4.4.2.3 (use national and regional preference) to
select the most suited candidate.



Any new services that remain after successor service rules have been applied shall be
assigned in accordance with the service number allocation rules as mentioned under
9.4.4.2.3, but shall not change already existing service number allocation. Such services may
take any free position in the service list, thereby potentially using the service number of a
removed service that might be replaced later and thus blocking such a future successor.
Receiver manufacturers should attempt to minimise such events.



It is suggested to mark (e.g. using an alternate colour or an icon) those services with changed
status (added, deleted, or changed) in order to indicate the changes to the user.



9.4.4.2.7 Change of LCN numbering scheme



Any re-arrangement by the broadcaster of LCN numbering of services will be treated as above
under Network Re-configuration. This implies that user changes and non-default allocation of
services to service numbers by the receiver will be preserved as much as possible unless a
reinstallation is done.



9.4.5 Recommendation for robust SI acquisition



9.4.5.1 Philosophy



DTT systems are typically complicated DVB systems. This complication derives from:



• Distributed coding and multiplexing sites using systems from multiple suppliers
• Regional variations of services and grouping of services
• Receiver installation determining the number of multiplexes that may be received (sub-



set or super-set of a single network), with variation over time.
• Number of remultiplexing stages
• Separate paths taken by PSI and SI information
• Distribution of SI insertion equipment



This complexity risks there being an increased number of possible failure modes, and
consequent reduced MTBF, compared with a satellite or cable installation. Therefore, it is
important that the receiver is as rugged as possible to failures in SI so that, as far as
possible, failures in SI do not by themselves result in the inability of the receiver to receive
television, data or other service components.



Wherever possible, the receiver shall use SI for information purposes only. In particular:



• When the viewer requests a service in a different Transport Stream to that currently
selected the receiver should attempt to select the service irrespective of the service’s
running status as indicated in SDTother.



• Selection of service components for immediate decoding shall be based on the
components present in the PMT, rather than those listed in the component_descriptor
in the EIT. If found, the corresponding component in the component_descriptor in the
EIT (as identified by the component_tag) can be used to provide extra information
about the component to assist the selection process. Selection of service components
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for future decoding should be based on the components listed in the
component_descriptor in the EIT.



• The receiver shall store in non-volatile memory sufficient information such that a
service may be selected and decoded even if there is no SI present at all.



• The receiver should never ‘hang’ when an attempt to acquire an SI sub-table fails.



Cross-carriage of information means that the receiver may have multiple paths to the same
information. In general, information provided by ‘actual’ tables should be considered to be
more reliable and up to date than information provided by ‘other’ tables.



9.4.5.2 Missing SI sub-table



If acquisition of a SI sub-table fails because the sub-table cannot be found, the receiver
should assume that the contents of that sub-table have not changed.



Where the receiver has cached the information contained by that sub-table, that information
should be considered to be valid.



Where the receiver has not cached the information contained by that sub-table, suitable
benign defaults should be used:



• services and events should be considered to be running
• components should be derived from PSI
• text should default to null strings



The following table lists the behaviour expected of the receiver in the event that the
corresponding sub-table is missing:



Table 29 – Receiver Response to Missing SI Tables



Missing Sub-
Table



Response by receiver



NITactual All information in the NIT required to select a service should be
cached in non-volatile memory by the receiver such that provided
that there are no changes to the network or bouquet configuration
the receiver will continue to operate normally.
Changes to network configuration that result in the receiver being
unable to acquire a multiplex or service should be handled by
appropriate error/information messages to the viewer.



SDTactual All information in the SDT required to select a service should be
cached in non-volatile memory by the receiver such that provided
that there are no changes to the location of the service the receiver
will continue to operate normally.
Changes to service configuration that result in the receiver being
unable to acquire the service (e.g. service not running) should be
handled by appropriate error/information messages to the viewer.



EITpfactual The receiver shall use information in PSI to select and decode
service components such that the loss of the EITpf will have no
impact on the selection and decoding of the service.
Where the viewer requests information about the event (e.g. start
time, duration, name, …) the information fields should be left blank,
or appropriate error/information messages should be displayed.



TDT, TOT The receiver shall maintain a real-time clock that shall continue to
run in the absence of TDT.
The receiver shall store in non-volatile memory the current offset
value, and the next offset value and time of change, such that the
change occurs correctly in the absence of the TOT



RST The receiver shall not rely on the use of the RST and therefore shall
not be aware that this table is missing.
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Missing Sub-
Table



Response by receiver



NITother,
SDTother and
EITpf other



Information in the NITother and SDTother required for presentation
in the browser should be cached in non-volatile memory such that
the presentation is not affected by the absence of these tables.
Missing EITpf other should result in the associated fields in the
browser being set to a null state, or appropriate error/information
messages should be displayed.



9.4.5.3 Inconsistent SI Information



A possible failure mode of the cross-carriage of SI is that information provided in one
multiplex may differ from that referring to the same entity but provided by the SI in another
multiplex. For example, these inconsistencies may be due to inconsistent sub-table contents.



In addition, information may be present in more than one ‘actual’ sub-table (e.g. a service
may be referenced in the NIT and SDT), again leading to possibilities for inconsistent
information.



To minimise the impact of inconsistent SI, the following rule applies:



The receiver should acquire information that is not stored in non-volatile memory (e.g.
event information) from any convenient source, and accept the information from the
sub-table most recently received.



9.4.5.4 Inaccurate SI Information



Invalid tables (e.g. incorrect CRC) shall be discarded by the receiver. Otherwise, it is not
expected that the receiver will be able to detect SI information that is inaccurate but
inconsistent. Where the inaccuracies relate to information that is not stored in non-volatile
memory, the impact will be to frustrate the viewer, but should not prevent the viewer from
selecting services. However, where this relates to information that is stored in non-volatile
memory, measures must be taken to ensure that the likelihood of the selection of a valid
service being prevented are minimised. The mechanism for this is provided by the rules for
the removal of services, transport streams and/or networks given in clause 9.4.5.3.



9.4.5.5 Excessive SI



The receiver may find that there is excessive SI due to:



• excessive sub-table repetition rates
• rapid increment of sub-table version numbers



It is recommended that receivers are tolerant to a moderate amount of excessive SI.



9.5 User interface



This clause describes the minimum set of views of the SI information that receivers are
recommended to present to the user.



9.5.1 Presentation of text



9.5.1.1 Size of text fields



Broadcasters are advised not to exceed the maximum lengths for text fields (including multi-
lingual variants where supplied) defined in the following table, as receivers may not be able to
display excess characters. Note that the figures given are for the number of displayable
characters (including spaces) required to represent the text field. The number of bytes
required will depend on the use of control codes and whether one or two byte character
representation is used.
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Table 30 – Text Field Lengths



Field Name Field Length
in



displayable
characters



Comments and examples



Network Name 24 “Crystal Palace”



Service Provider
Name



20 “BBC”



Service Name
or
Preferred Name



32 “BBC 1 North-East”
Full name for display on set-up menus



8 “BBC 1”
A short version for display on browse and
listing display. Shortened from full name by
use of escape characters as defined in
ETR 211.



Event Name 40 “Casualty”
Individual broadcasters are free to add an
episode title to the title within the space, e.g.
“Brit Girls: Marianne”



Short Event
Description



200 “Out of Control. When Mark steps in, he faces
his own past and is forced to reveal a secret.”
Broadcasters must ensure that the text does
not overflow the maximum descriptor size.



Extended Event Text 3984 The extended event text complements the
short event description.



Component
Description



32 “Casualty: Guess the injury game”



All name fields shall contain meaningful data. Description fields may be empty at the
broadcaster’s discretion, although it is recommended to fill them at all times for user
convenience.



Where any text fields are transmitted with text lengths greater than those specified in the
table, the receiver shall attempt to fit the text into the display area without truncation. If such a
fit is not possible, the receiver shall take into account any escape codes, and display the
broadcaster shortened version of the text. If no such codes are present, or if the shortened
version does not fit either, the text shall be truncated, and this shall be made obvious, for
example, by the use of an ellipsis (…) at the end of the text.



The receiver shall take into account CR/LF and emphasis escape codes as defined in
EN 300 468 and ETR 211 where included in the text string.



9.5.1.2 Language selection



If multilingual descriptors are broadcast in one or more of the SI tables, the UI screens shall
choose the information for the language matching the user’s preferred language.



9.5.1.3 Set of characters



Table A-1 lists the minimum set of characters in SI text fields that receivers shall be able to
represent. Receivers are required to understand the following two formats for character
encoding and transmission:



• ISO/IEC 6937 - the default character table for SI text (table 00)
• ISO/IEC 8859-9 - SI character table 05



See annex A “(normative) SI Character Set”.











62216-1  IEC:2001 – 67 –



9.5.2 Information presentation



All information screens discussed in this clause are merely to illustrate the principles, and do
not imply any proposed graphical or textual layout or display or any functionality. They should
not be considered to be the only screens which can be implemented. Receiver manufacturers
are free to implement alternative methods of navigation and functionality which they consider
to be “better” within the guidelines for information presentation laid out in this document.



9.5.2.1 Information screens



The following SI related information screens shall be supplied:



• Information about the current event being decoded
• Overview of available events for one or more services
• Overview of available services



These screens are defined below.



9.5.2.1.1 Information about the current event being decoded



When entering a service, some information about the event should be presented for a certain
period, such as service name, event name, time interval of the event, current time. Optionally
more information can be presented, such as information about the genre and availability of
subtitles and possible availability of multilingual audio or subtitles. Such a screen can also be
presented when the user presses a button called ‘info’ or similar on the remote control.



If the preferred_name_identifier_descriptor is broadcast for the service, and supported by the
receiver, the preferred service name shall be displayed instead of the ‘normal’ service name.



9.5.2.1.2 Overview of available events for one or more services



A list of current, current/next and/or future events (if EIT/schedule information is broadcast)
for one or more services. If the preferred_name_identifier_descriptor is broadcast for the
service, the preferred service name shall be displayed, not the ‘normal’ service name.



9.5.2.1.3 Overview of available services



A list of services available, possibly with network name and service provider name.



In such a service list screen, the ‘normal’ service_name shall be presented, and if supported
by the broadcast and receiver, additionally a list of all of the preferred service names if this
information is broadcast. In this case it can be useful to indicate (e.g. using an alternate
colour or an icon) which of these preferred service names is currently applicable.



Services which are not active (running_status field in SDT) at the current time can be
indicated in an alternative manner (e.g. using an alternate colour or an icon).



9.5.2.2 Management of service list



The receiver user interface shall provide a method for maintaining the service list.



9.5.2.2.1 Service numbering



Support receivers of logical channel numbering is optional.
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9.5.2.2.2 Initial Ordering



In case the receiver supports logical channel numbers and logical channel numbers are
broadcast, service numbers shall be allocated in accordance with clause 9.4.4. Otherwise
services should be given a service number by the receiver.



9.5.2.2.3 Re-initializing



The receiver shall provide a function to the user to re-initialize the receiver’s service list as if
it was previously empty.



9.5.2.2.4 Re-ordering by user



Users shall be able to re-order the list of services as they like.



9.5.2.2.5 Re-ordering by the system



In case the receiver supports logical channel numbers and logical channel numbers are
broadcast, service numbers shall be updated in accordance with clause 9.4.4. Otherwise the
following applies:



• When the list of services has to be updated (e.g. adding services, deleting services or
changing regionalisation of services), the receiver should attempt to minimise the
disturbance to the existing service list.



• If services are deleted the receiver shall not automatically renumber the remaining
services but keep remaining services on their previously assigned service number.



It is suggested to mark (e.g. using an alternate colour or an icon) those services with changed
status (added, deleted, ….) in order to indicate these changes to the user.



9.5.3 Service navigation



Where the receiver supports “up/down” channel zapping the order of the service list from
clause 9.5.2.2 shall define the sequence in which services are accessed.



In the case that not all services in the service list are running or accessible, there may be a
need for on-screen messages and/or an automatic switch to an alternate service. See 9.3.2.6.



Some user interface consequences of these cases are discussed below.



9.5.3.1 Not running, no replacement



If a service is not running, and no service replacement service linkage descriptor is present in
the SDT, the unavailability of the service shall be communicated to the user and the user shall
be able to continue navigating.



9.5.3.2 Not running, replacement present



If a service is not running, and a service replacement service linkage descriptor is present,
and if service linkage is supported by the receiver, then the receiver shall present this
replacement service.



9.5.3.3 Navigation order when a replacement service is activated



In the above case where a replacement service is presented rather than the selected service,
the logical navigation position in the ordered set of services shall remain that of the logically
selected service, NOT its actual replacement.
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This ensures that by navigating in a single direction the user will eventually visit all available
services.



In a similar manner, when the user has selected a service using the number keys, and a
replacement service is presented rather than the selected service, the service to be selected
when pressing “P+” or “P-” is the service following or preceding the originally selected
service, NOT its actual replacement.



9.5.4 Display of Time



Time shall always be displayed as local time.



The event following a time change should indicate on the display that the time has changed in
a suitable manner.



Time shall be displayed either as the 24 hour clock, or as the 12 hour clock followed by either
am or pm.



9.6 Recording devices



This clause is concerned with SI (and other triggering means) which are useful for a device
which has functionality to record (part of) an incoming transport stream.



This applies to both traditional analogue recorders (which record the analogue output of a
digital receiver and are possibly controlled by the digital receiver (see 9.6.3)) and digital
recorders (which record the compressed video and audio as it is broadcast).



9.6.1 Programming



Various methods are possible for the defining the event(s) to be recorded:



• Manual entry of service, date, start time and end time.
All receivers shall support at least this method.



• When a receiver supports EITschedule information it is recommended to support
programming from the event overview screen and from an event information screen.



• Other programming methods, for example from a teletext based EPG.



9.6.2 Execution of recording



The actual start and end time of an event may differ somewhat from the scheduled start and
end times, due to operational situations in the broadcast centre.



The recording of the programmed events can be performed in various ways:



1. Using literally the start and end time configured by the user.
In this case the user is responsible for including any guard-band before and/or after
the advertised timing of the event.



2. Using the start and end time of the event signalled in the SI schedule
In this case it is recommended that receiver add a guard-band of several minutes
before and after the signalled timing of the event.



3. As (2), but with also monitoring the EITpresent to get a more precise indication of the
actual timing of the event.
If the broadcaster changes the running_status of the event in EITfollowing from “not
running” to “starts in a few seconds” some time in advance of the actual start of the
event and the rollover from EITfollowing to EITpresent, the recording device could use
this indication to start the recording.
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4. Where PDC triggering is supported by the broadcast.
Using a PDC trigger carried in a teletext stream to provide a precise indication of the
actual transmission period of an event.
This requires the digital receiver (and possibly the analogue recorder) to have access
to the PIL (Programme Identification Label) from PDC for each event. This PIL
normally carries the local announced broadcast time (day, month, hour, minute)
identifying an event.
In order to make this feasible, the broadcaster must broadcast the PIL labels for the
events in the EIT using the PDC descriptor (annex B “(normative) DVB-SI PDC
descriptor”). This descriptor is placed in the descriptor loop of an event in the EIT. This
provides a binding between the SI identification of an event (original network id /
service id / event id) and the PDC identification (PIL).



5. Where PDC descriptors are in the EIT and EIT times are monitored.
As in case 4 but the trigger event is the SI time base rather than the teletext stream.
This mode of operation relies on broadcasters providing accurate EIT timing
particularly with regard to the roll over from following to present of an event.



NOTE     In this specification the RST is not a required part of the broadcast signal and so cannot be relied upon
by receivers as a method to control recording. In general the specification of the RST is such that in a compliant
broadcast the transition of EIT for an event from following to present is only a second or so different from when an
RST could be transmitted.



9.6.3 Control of analogue recorders



It is recommended to provide a method for automatically controlling analogue video recorders
e.g. using infra-red control or via commands over the Peritelevision connection; if no such
method is available, the end user has to program the recording event both in the digital
receiver and in the analogue recorder.



Alternative methods to indicate the time window to the analogue recorder are:



• Select input signal and start instant recording (at the actual time of recording)
• Program the recording of scheduled events or a time window of a service (in advance)



To ensure energy efficiency when controlling recording:



• The receiver shall be able to wake from stand-by to support recording and then return
to stand-by when the recording is complete.



• If control of the analogue recorder is implemented, the receiver shall be able to wake
the recorder from stand-by at the start of the recording time interval and return it to
stand-by afterwards.



10 Subtitles



10.1 Introduction



This specification allows subtitles to be delivered to receivers using DVB Subtitles as in
ETS 300 743. All receivers conforming to this specification shall provide access to these
subtitles.



One of the objectives of the approach described here is to allow broadcasters to rely on DVB
Subtitles where in-vision subtitles might have been used previously for translation.



10.2 Broadcast specifications



10.2.1 DVB Subtitles



DVB Subtitles, when broadcast, shall be encoded according to ETS 300 743 as corrected,
clarified and extended by D-Book version 3.0 with the following additional requirement:
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• The ‘End of display set’ (EDS) segment introduced by D-Book version 3.0 shall be
mandatory in all broadcasts.



The subtitle specification from D-Book version 3.0 is reproduced in annex D “(normative)
Subtitling”.



Signalling shall be as specified in 9.2.3.



10.2.2 Signalling



Subtitling streams shall be signalled in the Program Map Table using stream type 0x06
indicating PES packet private data.



The subtitling descriptor defined in the DVB SI specification EN 300 468 enables different
subtitling streams to be distinguished by their ISO-639_language_code, subtitling_type,
composition_page_id and ancillary_page_id.



• If no ancillary page is transmitted the values of ancillary_page_id and
composition_page_id in the subtitling descriptor shall be the same.



• The subtitling_type “normal” shall be used for subtitles intended primarily to provide
translation.



• A type “normal” subtitle stream may be substantially empty, only having brief periods
of subtitling where the audio channel is carrying a foreign language.



NOTE     For example, during a news programme foreign news items may have only a foreign language
soundtrack. During such items the subtitle stream may carry a subtitles providing translation while for other items
the subtitles stream might logically exist but be empty.



In this scenario the main programme audio stream (type undefined) will normally be
signalled with the natural language of the TV service even if it periodically carries
foreign speech.



• A “for the hearing impaired” subtitle stream for a fully subtitled service will normally
contain subtitles comparable to the verbal content of the soundtrack.
An exception to this occurs where the programme has in-vision subtitles and the “for
the hearing impaired” subtitle stream is used to convey a visual representation of
sound effects etc.



• The signalling of the subtitle stream should change no more frequently than on event
boundaries. Finely timed changes in the subtitle stream should be implemented by
changes to the subtitle data in the stream rather than changing the stream signalling.



10.2.3 Recommendation



It is recommended that broadcasts do not provide subtitles in the same language as in-vision
subtitles.



10.3 Receiver functions



10.3.1 Background



Subtitles serve more than one purpose:



• they can be used to translate the dialogue of foreign language programme content
• they make dialogue available to those with hearing impairments
• they can provide a visual representation of sound effects etc. to those with hearing



impairments



The process that controls the presentation of subtitles should accommodate these different
needs.



NOTE     It is recognised that the relative emphasis on subtitles for translation vs hearing impairment varies
significantly between countries.
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The intention of the scheme described here is that the control of the subtitle decoder within
the receiver should be relatively static.



NOTE     For example, where the user’s need is for subtitles for translation the receiver should be able to activate
a subtitle decoder operating continuously alongside the video and audio decoders. The broadcaster then
addresses this decoder by sending subtitle data or not depending on the needs of the programme.



Possible user requirements include:



• A user with hearing disability wants subtitles presented in their preferred language by
default.



• A user with normal hearing wants to be able to periodically activate subtitles in their
preferred language, for example, when the background noise is high.



• A user wants subtitles to appear if the language of the audio track is less comfortable
to them than the language one of the provided subtitle streams (i.e. for translation).



It is undesirable to display subtitles over a program that already has in-vision subtitles.



10.3.2 User control of receiver behaviour



Receivers are recommended to allow the following user preferences to be set:



• specification of the user’s preferred speech language
(this can be a single preference or, optionally, an ordered list)



• specification of the user’s preferred subtitling mode from: “for translation” or “for the
hearing impaired”.



The required behaviour for these modes is described in table 31 below:



Table 31 – Subtitle preference modes defined



For translation Present the “normal” subtitle stream (if one is available) that
has the best match to the user’s preferred speech language.



For the hearing impaired Present the “for the hearing impaired” subtitle stream. If no
“for the hearing impaired” subtitle stream is available then
present the “normal” subtitle stream (if one is available).
In either case present subtitles that have the best match to
the user’s preferred speech language.



In either mode the user shall be able to toggle presentation of subtitles “on” or “off” and shall
be able to select alternative subtitle languages if they are available.



The recommended factory default is “on” “for translation”.



11 VBI Based Services



11.1 Introduction



This specification allows teletext data to be transmitted in accordance with ETS 300 472,
EN 300 468 and ETR 211. Receivers conforming to this specification should provide a method
to make basic teletext services available to the user.



11.2 Broadcast specifications



Teletext broadcasts, if any, shall be in accordance with ETS 300 472.



The signalling associated with these broadcasts shall conform to the requirements of
EN 300 468 and ETR 211.
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The teletext data, may either be associated with a TV service as a component of that service
or may exist as a viewable teletext service in its own right.



There shall be at most one teletext stream associated with each service.



11.3 Receiver functions



11.3.1 Processing capabilities



11.3.1.1 Data rates



The facility to decode or re-insert teletext data is provided primarily to allow the transcoding of
pre-existing analogue video + teletext domestic TV services into the DVB domain. Receivers
are not required to address full raster / high data rate teletext services.



11.3.1.2 STBs



As a minimum, set top boxes shall support re-insertion of the teletext data into the VBI of their
analogue outputs. Optionally they may also include a teletext decoder supporting at least
teletext level 1.5 (as defined in ETS 300 706).



11.3.1.3 IDTVs



As a minimum, IDTVs are recommended to include a teletext decoder supporting at least
teletext level 1.5 (as defined in ETS 300 706).



11.3.2 Control



11.3.2.1 VBI insertion



Where the VBI data is re-inserted into the analogue output of the receiver activation of this
process is a side effect of channel selection. No direct user control is required.



11.3.2.2 Local decoding



Where the VBI data is decoded by the receiver the user controls are:



• activation of the teletext decoder function (except for teletext only services where this
is a side effect of service selection)



• navigation within the teletext service (for example page number selection)



It is sufficient for the receiver to rely on user navigation of the teletext service.



It is optional for the receiver to take advantage of the possible page type information in the
teletext_descriptor.



NOTE     This specification doesn’t place detailed requirements on the SI signalling associated with teletext
services. So, receivers should not rely on particular information in the teletext_descriptor.



11.4 Extended VBI format support



EN 301 775 provides a VBI data delivery specification that extends that in ETS 300 472. Sup-
port for reception of signals encoded in accordance with this new specification is optional.



Only some of the additional data formats described in EN 301 775 are considered relevant to
receivers conforming to this specification:



• VPS
• WSS
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Other additional formats (e.g. inverted teletext, closed captioning, monochrome samples) are
not relevant.



11.4.1 VPS



VPS data can be remodulated into the analogue output of the receiver (where appropriate) to
provide one method for controlling an attached analogue video recorder.



11.4.2 WSS



WSS data as conveyed in EN 301 775 may optionally be remodulated on to the analogue
output of the receiver (where appropriate) to signal the video format to the attached display or
recording device. This broadcast WSS data will only be appropriate if no “Decoder Format
Conversion” has been performed (see 6.4.3.3).



The preferred broadcast signalling for video format is the “Active format description” (see
6.4.3).



11.4.3 Teletext and Teletext Subtitles



The preferred broadcast method for traditional Teletext data and Teletext Subtitles is
ETS 300 472.



12 RF-part and Channel Decoder



12.1 General



This clause covers the parameters and functions related to the RF- and channel decoder
parts of a terrestrial receiver. The input signal for this part is a signal from a terrestrial
transmitter, broadcasting in accordance with EN 300 744. The output signal is a TS-stream for
the CA / Demux parts.



The digital transmissions may share frequency bands with other transmissions; successful
reception will depend on e.g. network configuration, channel characteristics, time varying
interference from other “analogue” or “digital” transmitters and the receiver performance. The
transmission networks of DVB-T may include single frequency Networks (SFN).



References in this clause to the DTG D-Book are based on version 3.1.



12.2 Frequencies and channel bandwidth



The receiver shall be able to receive all channels in the VHF band III and/or UHF bands IV
and V. An example of channel centre frequencies and offsets is given in annex D: "An
example of frequencies and offsets”.



12.3 DVB-T modes



The receiver shall be capable of correctly demodulating all modes specified in EN 300 744.
The frontend shall therefore be able to work with any combination of:



• constellation (QPSK, 16-QAM, 64-QAM, hierarchical 16-QAM, hierarchical 64-QAM),
• code rate (1/2, 2/3, 3/4, 5/6 or 7/8),
• guard interval (TU/4, TU/8, TU/16 or TU/32),



• transmission mode (2K or 8K),



• where applicable α (1, 2, or 4).
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During channel search the receiver shall automatically detect which mode is being used. The
receiver, when fed with one of the hierarchical modes (16-QAM or 64-QAM) specified in
EN 300 744, shall be capable of correctly demodulating whichever of the high or low priority
streams is selected by the user.



12.4 Tuning procedure



The receiver shall be able to provide a channel search. It shall also be able to receive
information regarding tuning parameters found in PSI/SI (see 9.4.2).



12.5 Change of modulation parameters



Receiver behaviour in case of change of modulation parameters is to be defined.



12.6 Connector



The receiver shall have one input tuner connector, type: IEC female in accordance with
IEC 60169-2. The input impedance shall be 75 Ω. In the case that a loop through connection
is provided the output connector shall be IEC male in accordance with IEC 60169-2, part 2.



12.7 Performance



12.7.1 C/N performance



The receiver should have the performance given in table 32 when noise (N) is applied
together with the wanted carrier (C) in a signal bandwidth of 7,61 MHz. The values are
calculated using the noise model given Annex F : "Noise model", with an implementation
margin of 2,5 dB and a receiver excess noise source value Px of -33 dBc. An ideal transmitter
is assumed. An example of the effects in transmitter degradation on the C/N-values is given in
Annex G: "An example of C/N-performance with a practical transmitter".



NOTE 1 - Reference BER is defined as BER = 2x10-4 after Viterbi decoding.



NOTE 2 - The figures in EN 300 744 are all the result of early simulation work, and could change as a result of
improved simulations.



NOTE 3 - The figures for the fixed reception (“Ricean”) and portable reception (“Rayleigh”) channels make use of
the information given in EN 300 744. These particular channels are too complicated for practical implementation
and it is proposed that simpler channels be defined and the new figures quoted.



Table 32 – C/N (dB) for Reference BER



Modulation Code rate Gaussian Fixed Portable



QPSK 1/2 5,6 6,1 7,9



2/3 7,4 8,2 10,9



3/4 8,4 9,3 13,2



5/6 9,4 10,5 15,7



7/8 10,2 11,2 19,0



16-QAM 1/2 11,3 12,1 13,8



2/3 13,7 14,2 16,8



3/4 15,1 15,6 19,4



5/6 16,1 17,0 22,1



7/8 16,5 17,6 26,1



64-QAM 1/2 17,0 17,3 18,7



2/3 19,2 19,8 22,1



3/4 20,8 21,4 24,8
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Modulation Code rate Gaussian Fixed Portable



5/6 22,1 22,9 29,4



7/8 23,0 24,0 33,9 
12.7.2 Minimum receiver signal input levels



The receiver shall have a noise figure better than 8 dB.



The receiver should provide reference BER for the minimum signal levels (Pmin) stated below
and higher.



Pmin = -97,2 dBm + C/N[dB], [for 8 MHz]



Pmin = -97,8 dBm + C/N[dB], [for 7 MHz]



where C/N is specified in table 32.



Note: These figures are based on an ideal transmitter. An example of non-ideal transmitter
figures can be achieved using the C/N-table in Annex G: "An example of C/N-performance
with a practical transmitter".



D-Book version 3.1 [chapter 11.12.4] gives further useful information on the power levels.



12.7.3 Maximum input level



The receiver shall be able to handle DVB-T signals up to a level of -35 dBm while providing
the performance specified in this clause. D-Book version 3.1 [chapters 11.3 and 11.13].
Maximum level for analogue signals is -25 dBm.



12.7.4 Immunity to analogue and/or digital signals in other channels



The requirements in this clause refer to the modes:



{8K, 64-QAM, R = 2/3, ∆/Tu = 1/8},



{8K, 64-QAM, R = 2/3, ∆/Tu = 1/4},



{2K, 64-QAM, R = 2/3, ∆/Tu = 1/32}.



The following performance is only provided when the input level restrictions in 12.7.3 apply
and the unwanted signal is at the highest allowed level.



The receiver should provide reference BER with adjacent channel PAL G or I1 signals with
35 dB higher power than the DVB-T signal. (The level of the FM sound relative to the vision
carrier is -13 dB. The level of the NICAM signal relative to the analogue vision carrier is -20
dB. Modulating signals are 75% colour bars, and 1 kHz FM sound with ±50 kHz deviation.)



The receiver should provide reference BER with PAL B/G or I1 signals on any other channel
with up to 46 dB higher in level than the DVB-T signal.



The receiver should provide reference BER with DVB-T signals on adjacent channels up to 25
dB higher power than the wanted DVB-T signal. For all other channels, excluding image
channels, it should be possible to have DVB-T signals with up to 40 dB higher level while
providing reference BER. For image channels, it should be possible to have DVB-T signals
with up to 30 dB higher level while providing reference BER.



Performance with SECAM, PAL A2, PAL D/K and PAL B with Nicam is under investigation.
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D-Book version 3.1 [chapter 11.13] gives further useful information on the immunity
requirements.



12.7.5 Immunity to co-channel interference from analogue TV signals



The immunity for interference from analogue TV-signal is specified as the minimum carrier to
interference ratio, C/I, required for reception. For the mode {64QAM, R = 2/3} the required C/I
is 4 dB. The reception criterion used should be the picture failure point, defined as the
minimum C/I value for more than 1 TS-packet error in 10 seconds plus 0,5 dB. This is more
convenient for the measurement of co-channel interference performance than the normal
reference BER criterion.



The interfering analogue signal is defined in 12.7.4. The digital signal should be at the
-50 dBm level.



Performance with other DVB-T modes and with SECAM, PAL A2, PAL D/K is under
investigation.



12.7.6 Guard Interval utilisation in Single Frequency Networks



For the modes:



{8K, 64-QAM, R = 2/3, ∆/Tu = 1/8},



{8K, 64-QAM, R = 2/3, ∆/Tu = 1/4},



{8K, 64-QAM, R = 3/4, ∆/Tu = 1/4}.



The receiver shall provide the reference BER when the channel contains two static paths with
relative delay from 0,2 µs up to 0,9 times the guard interval length independently of the
relative amplitudes and phases of the two paths. No noise is added.



13 Conditional Access and the Common Interface



13.1 Introduction



Digital terrestrial receivers should be prepared to receive existing and future pay-TV services.
This requires that the receiver can accommodate Conditional Access (CA) systems chosen by
service providers.



13.2 Minimum Requirements



To enable receivers with a built-in CA system to receive additional services via simulcrypt
techniques the DVB common scrambling algorithm shall be implemented according to
ETR 289. It is recommended that CA modules support simulcrypt on the same basis.



Receivers shall implement the DVB Common Interface (CI) to allow later adoption of a CA
system by means of a plug-in CA module. At least one CI connection shall be implemented
complying with the following ETSI and CENELEC standards:



A011 rev.1
EN 50221
ETR 289
R206-001
TS 101 699



Profile 2 as defined in TS 101 699 shall be implemented as minimum. With respect to features
being mandatory or optional, the guidelines in R206-001 shall only be interpreted as further
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refinements on EN 50221 and TS 101 699 to improve interoperability, not as functional
extensions to EN 50221 and TS 101 699. This is also stipulated in the profile definitions of
TS 101 699.



If the CA system on the CI module requires a smart-card reader, this reader shall be
implemented on the CI module.



Annex A 
(normative)



SI Character Set



This Annex tabulates the minimum character codes that receivers support for their
presentation of text delivered by SI.



NOTE     The design of this table intends, as far as possible, to ensure that it is a subset of the character set being
considered for use in the DVB Multimedia Home Platform. However, at the time of writing both specifications are
under review so some minor adjustments may be required.



A.1 Set of languages supported



The set of languages supported by the characters listed in table A-1 is:



Afrikaans Estonian Italian Scots Gaelic



Albanian Faroese Lapp (Sami) Slovak



Basque Finnish Latvian Slovene



Breton French Lithuanian Sorbian



Catalan Frisian Maltese Spanish



Croat Galician Norwegian Swedish



Czech German Occitan Turkish



Danish Greenlandic Polish Welsh



Dutch Hungarian Portuguese



English Icelandic Rhaeto-Romanic



Esperanto Irish Roumanian



A.2 Structure of character table



A.2.1 6937



The first column of table A-1 shows the minimum supported character codes when signalled
using the ISO/IEC 6937 character set. ISO/IEC 6937 allows characters to be coded using
either 1 or 2 bytes. This is the default character set for text fields in DVB SI.



The set shown is the full set defined in the standard augmented by a small number of
additional characters required to support particular languages. These additional characters
(labelled with footnotes [b] and [c] in the table) have 16 bit Unicode representations 0x01CD,
0x01CE, 0x1E80-0x1E85 and 0x1EF2-0x1EF3.



A.2.2 8859-9



The second column of table A-1 shows the minimum supported codes based on the
ISO/IEC 8859-9 character set. This is the full set defined in the standard.



As described in EN 300 468 strings must start with the byte 0x05 to select this character
table.
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A.2.3 Character name



These character names are those defined by Unicode.



A.2.4 UCS-2



On the right column lists the UCS2 (16 bit Unicode) equivalent of the character codes. This is
informative and is provided as a “common interface” to other possible applications of the
character set (e.g. for mapping into standard fonts or APIs). Receivers are not required to
support UCS2 encoded text.



A.2.5 Count



The right most column shows a character count. This is not a normative part of the table. It is
provided just to count the number of characters in the table.



A.2.6 Character table



Table A.1 – Allowed character codes in SI text fields



6937 8859-9 Character name UCS2



0x20 0x20 Space 0x0020 1.



0x21 0x21 ! Exclamation Mark 0x0021 2.



0x22 0x22 “ Quotation Mark 0x0022 3.



0x23 0x23 # Number Sign 0x0023 4.



0x24 0x24 $ Dollar Sign 0x0024 5.



0x25 0x25 % Percent Sign 0x0025 6.



0x26 0x26 & Ampersand 0x0026 7.



0x27 0x27 ‘ Apostrophe 0x0027 8.



0x28 0x28 ( Left Parenthesis 0x0028 9.



0x29 0x29 ) Right Parenthesis 0x0029 10.



0x2A 0x2A * Asterisk 0x002A 11.



0x2B 0x2B + Plus Sign 0x002B 12.



0x2C 0x2C , Comma 0x002C 13.



0x2D 0x2D - Hyphen-Minus 0x002D 14.



0x2E 0x2E . Full Stop 0x002E 15.



0x2F 0x2F / Solidus 0x002F 16.



0x30 0x30 0 Digit Zero 0x0030 17.



0x31 0x31 1 Digit One 0x0031 18.



0x32 0x32 2 Digit Two 0x0032 19.



0x33 0x33 3 Digit Three 0x0033 20.



0x34 0x34 4 Digit Four 0x0034 21.



0x35 0x35 5 Digit Five 0x0035 22.



0x36 0x36 6 Digit Six 0x0036 23.



0x37 0x37 7 Digit Seven 0x0037 24.



0x38 0x38 8 Digit Eight 0x0038 25.



0x39 0x39 9 Digit Nine 0x0039 26.



0x3A 0x3A : Colon 0x003A 27.



0x3B 0x3B ; Semicolon 0x003B 28.
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6937 8859-9 Character name UCS2



0x3C 0x3C < Less-Than Sign 0x003C 29.



0x3D 0x3D = Equals Sign 0x003D 30.



0x3E 0x3E > Greater-Than Sign 0x003E 31.



0x3F 0x3F ? Question Mark 0x003F 32.



0x40 0x40 @ Commercial At 0x0040 33.



0x41 0x41 A Latin Capital Letter A 0x0041 34.



0x42 0x42 B Latin Capital Letter B 0x0042 35.



0x43 0x43 C Latin Capital Letter C 0x0043 36.



0x44 0x44 D Latin Capital Letter D 0x0044 37.



0x45 0x45 E Latin Capital Letter E 0x0045 38.



0x46 0x46 F Latin Capital Letter F 0x0046 39.



0x47 0x47 G Latin Capital Letter G 0x0047 40.



0x48 0x48 H Latin Capital Letter H 0x0048 41.



0x49 0x49 I Latin Capital Letter I 0x0049 42.



0x4A 0x4A J Latin Capital Letter J 0x004A 43.



0x4B 0x4B K Latin Capital Letter K 0x004B 44.



0x4C 0x4C L Latin Capital Letter L 0x004C 45.



0x4D 0x4D M Latin Capital Letter M 0x004D 46.



0x4E 0x4E N Latin Capital Letter N 0x004E 47.



0x4F 0x4F O Latin Capital Letter O 0x004F 48.



0x50 0x50 P Latin Capital Letter P 0x0050 49.



0x51 0x51 Q Latin Capital Letter Q 0x0051 50.



0x52 0x52 R Latin Capital Letter R 0x0052 51.



0x53 0x53 S Latin Capital Letter S 0x0053 52.



0x54 0x54 T Latin Capital Letter T 0x0054 53.



0x55 0x55 U Latin Capital Letter U 0x0055 54.



0x56 0x56 V Latin Capital Letter V 0x0056 55.



0x57 0x57 W Latin Capital Letter W 0x0057 56.



0x58 0x58 X Latin Capital Letter X 0x0058 57.



0x59 0x59 Y Latin Capital Letter Y 0x0059 58.



0x5A 0x5A Z Latin Capital Letter Z 0x005A 59.



0x5B 0x5B [ Left Square Bracket 0x005B 60.



0x5C 0x5C \ Reverse Solidus 0x005C 61.



0x5D 0x5D ] Right Square Bracket 0x005D 62.



0x5F 0x5F _ Low Line 0x005F 63.



0x61 0x61 a Latin Small Letter A 0x0061 64.



0x62 0x62 b Latin Small Letter B 0x0062 65.



0x63 0x63 c Latin Small Letter C 0x0063 66.



0x64 0x64 d Latin Small Letter D 0x0064 67.



0x65 0x65 e Latin Small Letter E 0x0065 68.



0x66 0x66 f Latin Small Letter F 0x0066 69.



0x67 0x67 g Latin Small Letter G 0x0067 70.



0x68 0x68 h Latin Small Letter H 0x0068 71.
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6937 8859-9 Character name UCS2



0x69 0x69 i Latin Small Letter I 0x0069 72.



0x6A 0x6A j Latin Small Letter J 0x006A 73.



0x6B 0x6B k Latin Small Letter K 0x006B 74.



0x6C 0x6C l Latin Small Letter L 0x006C 75.



0x6D 0x6D m Latin Small Letter M 0x006D 76.



0x6E 0x6E n Latin Small Letter N 0x006E 77.



0x6F 0x6F o Latin Small Letter O 0x006F 78.



0x70 0x70 p Latin Small Letter P 0x0070 79.



0x71 0x71 q Latin Small Letter Q 0x0071 80.



0x72 0x72 r Latin Small Letter R 0x0072 81.



0x73 0x73 s Latin Small Letter S 0x0073 82.



0x74 0x74 t Latin Small Letter T 0x0074 83.



0x75 0x75 u Latin Small Letter U 0x0075 84.



0x76 0x76 v Latin Small Letter V 0x0076 85.



0x77 0x77 w Latin Small Letter W 0x0077 86.



0x78 0x78 x Latin Small Letter X 0x0078 87.



0x79 0x79 y Latin Small Letter Y 0x0079 88.



0x7A 0x7A z Latin Small Letter Z 0x007A 89.



0x7B 0x7B { Left Curly Bracket 0x007B 90.



0x7C 0x7C | Vertical Line 0x007C 91.



0x7D 0x7D } Right Curly Bracket 0x007D 92.



0x7E 0x7E ~ Tilde 0x007E 93.



0xA0 0xA0 þ No-Break Space 0x00A0 94.



0xA1 0xA1 ¡ Inverted Exclamation Mark 0x00A1 95.



0xA2 0xA2 ¢ Cent Sign 0x00A2 96.



0xA3 0xA3 £ Pound Sign 0x00A3 97.



0xA5 0xA5 ¥ Yen Sign 0x00A5 98.



0xA7 0xA7 § Section Sign 0x00A7 99.



0xD3 0xA9 © Copyright Sign 0x00A9 100.



0xE3 0xAA ª Feminine Ordinal Indicator 0x00AA 101.



0xFF 0xAD Soft Hyphen[a] 0x00AD 102.



0xD2 0xAE ® Registered Sign 0x00AE 103.



0xB0 0xB0 ° Degree Sign 0x00B0 104.



0xB7 0xB7 ∙ Middle Dot 0x00B7 105.



0xEB 0xBA º Masculine Ordinal Indicator 0x00BA 106.



0xBC 0xBC Vulgar Fraction One Quarter 0x00BC 107.



0xBD 0xBD Vulgar Fraction One Half 0x00BD 108.



0xBE 0xBE Vulgar Fraction Three Quarters 0x00BE 109.



0xBF 0xBF ¿ Inverted Question Mark 0x00BF 110.



———————
a] As described in ETR 211 [14] the SHY character indicates a position where long words can be hyphenated. If



when presented, there is no requirement to hyphenate the word this behaves as a non-printing, non-spacing
character. If the word is hyphenated to break it across one or more lines then behaviour is as if the SHY
character is replaced by a normal hyphen character (unicode 0x002D) followed by a carriage return.
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6937 8859-9 Character name UCS2



0xC1 0x41 0xC0 À Latin Capital Letter A With Grave 0x00C0 111.



0xC2 0x41 0xC1 Á Latin Capital Letter A With Acute 0x00C1 112.



0xC3 0x41 0xC2 Â Latin Capital Letter A With Circumflex 0x00C2 113.



0xC4 0x41 0xC3 Ã Latin Capital Letter A With Tilde 0x00C3 114.



0xC8 0x41 0xC4 Ä Latin Capital Letter A With Diaeresis 0x00C4 115.



0xCA 0x41 0xC5 Å Latin Capital Letter A With Ring Above 0x00C5 116.



0xE1 0xC6 Æ Latin Capital Letter Ae 0x00C6 117.



0xCB 0x43 0xC7 Ç Latin Capital Letter C With Cedilla 0x00C7 118.



0xC1 0x45 0xC8 È Latin Capital Letter E With Grave 0x00C8 119.



0xC2 0x45 0xC9 É Latin Capital Letter E With Acute 0x00C9 120.



0xC3 0x45 0xCA Ê Latin Capital Letter E With Circumflex 0x00CA 121.



0xC8 0x45 0xCB Ë Latin Capital Letter E With Diaeresis 0x00CB 122.



0xC1 0x49 0xCC Ì Latin Capital Letter I With Grave 0x00CC 123.



0xC2 0x49 0xCD Í Latin Capital Letter I With Acute 0x00CD 124.



0xC3 0x49 0xCE Î Latin Capital Letter I With Circumflex 0x00CE 125.



0xC8 0x49 0xCF Ï Latin Capital Letter I With Diaeresis 0x00CF 126.



0xE2 Latin Capital Letter Eth 0x00D0 127.



0xC4 0x4E 0xD1 Ñ Latin Capital Letter N With Tilde 0x00D1 128.



0xC1 0x4F 0xD2 Ò Latin Capital Letter O With Grave 0x00D2 129.



0xC2 0x4F 0xD3 Ó Latin Capital Letter O With Acute 0x00D3 130.



0xC3 0x4F 0xD4 Ô Latin Capital Letter O With Circumflex 0x00D4 131.



0xC4 0x4F 0xD5 Õ Latin Capital Letter O With Tilde 0x00D5 132.



0xC8 0x4F 0xD6 Ö Latin Capital Letter O With Diaeresis 0x00D6 133.



0xB4 0xD7 Multiplication Sign 0x00D7 134.



0xE9 0xD8 Ø Latin Capital Letter O With Stroke 0x00D8 135.



0xC1 0x55 0xD9 Ù Latin Capital Letter U With Grave 0x00D9 136.



0xC2 0x55 0xDA Ú Latin Capital Letter U With Acute 0x00DA 137.



0xC3 0x55 0xDB Û Latin Capital Letter U With Circumflex 0x00DB 138.



0xC8 0x55 0xDC Ü Latin Capital Letter U With Diaeresis 0x00DC 139.



0xC2 0x59 Latin Capital Letter Y With Acute 0x00DD 140.



0xEC Latin Capital Letter Thorn 0x00DE 141.



0xFB 0xDF ß Latin Small Letter Sharp S 0x00DF 142.



0xC1 0x61 0xE0 à Latin Small Letter A With Grave 0x00E0 143.



0xC2 0x61 0xE1 á Latin Small Letter A With Acute 0x00E1 144.



0xC3 0x61 0xE2 â Latin Small Letter A With Circumflex 0x00E2 145.



0xC4 0x61 0xE3 ã Latin Small Letter A With Tilde 0x00E3 146.



0xC8 0x61 0xE4 ä Latin Small Letter A With Diaeresis 0x00E4 147.



0xCA 0x61 0xE5 å Latin Small Letter A With Ring Above 0x00E5 148.



0xF1 0xE6 æ Latin Small Letter Ae 0x00E6 149.



0xCB 0x63 0xE7 ç Latin Small Letter C With Cedilla 0x00E7 150.



0xC1 0x65 0xE8 è Latin Small Letter E With Grave 0x00E8 151.



0xC2 0x65 0xE9 é Latin Small Letter E With Acute 0x00E9 152.



0xC3 0x65 0xEA ê Latin Small Letter E With Circumflex 0x00EA 153.
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6937 8859-9 Character name UCS2



0xC8 0x65 0xEB ë Latin Small Letter E With Diaeresis 0x00EB 154.



0xC1 0x69 0xEC ì Latin Small Letter I With Grave 0x00EC 155.



0xC2 0x69 0xED í Latin Small Letter I With Acute 0x00ED 156.



0xC3 0x69 0xEE î Latin Small Letter I With Circumflex 0x00EE 157.



0xC8 0x69 0xEF ï Latin Small Letter I With Diaeresis 0x00EF 158.



0xF3 Latin Small Letter Eth 0x00F0 159.



0xC4 0x6E 0xF1 ñ Latin Small Letter N With Tilde 0x00F1 160.



0xC1 0x6F 0xF2 ò Latin Small Letter O With Grave 0x00F2 161.



0xC2 0x6F 0xF3 ó Latin Small Letter O With Acute 0x00F3 162.



0xC3 0x6F 0xF4 ô Latin Small Letter O With Circumflex 0x00F4 163.



0xC4 0x6F 0xF5 õ Latin Small Letter O With Tilde 0x00F5 164.



0xC8 0x6F 0xF6 ö Latin Small Letter O With Diaeresis 0x00F6 165.



0xB8 0xF7 ÷ Division Sign 0x00F7 166.



0xF9 0xF8 ø Latin Small Letter O With Stroke 0x00F8 167.



0xC1 0x75 0xF9 ù Latin Small Letter U With Grave 0x00F9 168.



0xC2 0x75 0xFA ú Latin Small Letter U With Acute 0x00FA 169.



0xC3 0x75 0xFB û Latin Small Letter U With Circumflex 0x00FB 170.



0xC8 0x75 0xFC ü Latin Small Letter U With Diaeresis 0x00FC 171.



0xC2 0x79 Latin Small Letter Y With Acute 0x00FD 172.



0xFC Latin Small Letter Thorn 0x00FE 173.



0xC8 0x79 0xFF ÿ Latin Small Letter Y With Diaeresis 0x00FF 174.



0xC5 0x41 Latin Capital Letter A With Macron 0x0100 175.



0xC5 0x61 Latin Small Letter A With Macron 0x0101 176.



0xC6 0x41 Latin Capital Letter A With Breve 0x0102 177.



0xC6 0x61 Latin Small Letter A With Breve 0x0103 178.



0xCE 0x41 Latin Capital Letter A With Ogonek 0x0104 179.



0xCE 0x61 Latin Small Letter A With Ogonek 0x0105 180.



0xC2 0x43 Latin Capital Letter C With Acute 0x0106 181.



0xC2 0x63 Latin Small Letter C With Acute 0x0107 182.



0xC3 0x43 Latin Capital Letter C With Circumflex 0x0108 183.



0xC3 0x63 Latin Small Letter C With Circumflex 0x0109 184.



0xC7 0x43 Latin Capital Letter C With Dot Above 0x010A 185.



0xC7 0x63 Latin Small Letter C With Dot Above 0x010B 186.



0xCF 0x43 Latin Capital Letter C With Caron 0x010C 187.



0xCF 0x63 Latin Small Letter C With Caron 0x010D 188.



0xCF 0x44 Latin Capital Letter D With Caron 0x010E 189.



0xCF 0x64 Latin Small Letter D With Caron 0x010F 190.



0xE2 Latin Capital Letter D With Stroke 0x0110 191.



0xF2 Latin Small Letter D With Stroke 0x0111 192.



0xC5 0x45 Latin Capital Letter E With Macron 0x0112 193.



0xC5 0x65 Latin Small Letter E With Macron 0x0113 194.



0xC7 0x45 Latin Capital Letter E With Dot Above 0x0116 195.



0xC7 0x65 Latin Small Letter E With Dot Above 0x0117 196.
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6937 8859-9 Character name UCS2



0xCE 0x45 Latin Capital Letter E With Ogonek 0x0118 197.



0xCE 0x65 Latin Small Letter E With Ogonek 0x0119 198.



0xCF 0x45 Latin Capital Letter E With Caron 0x011A 199.



0xCF 0x65 Latin Small Letter E With Caron 0x011B 200.



0xC3 0x47 Latin Capital Letter G With Circumflex 0x011C 201.



0xC3 0x67 Latin Small Letter G With Circumflex 0x011D 202.



0xC6 0x47 0xD0 Latin Capital Letter G With Breve 0x011E 203.



0xC6 0x67 0xF0 Latin Small Letter G With Breve 0x011F 204.



0xC7 0x47 Latin Capital Letter G With Dot Above 0x0120 205.



0xC7 0x67 Latin Small Letter G With Dot Above 0x0121 206.



0xCB 0x47 Latin Capital Letter G With Cedilla 0x0122 207.



0xCB 0x67 Latin Small Letter G With Cedilla 0x0123 208.



0xC3 0x48 Latin Capital Letter H With Circumflex 0x0124 209.



0xC3 0x68 Latin Small Letter H With Circumflex 0x0125 210.



0xE4 Latin Capital Letter H With Stroke 0x0126 211.



0xF4 Latin Small Letter H With Stroke 0x0127 212.



0xC4 0x49 Latin Capital Letter I With Tilde 0x0128 213.



0xC4 0x69 Latin Small Letter I With Tilde 0x0129 214.



0xC5 0x49 Latin Capital Letter I With Macron 0x012A 215.



0xC5 0x69 Latin Small Letter I With Macron 0x012B 216.



0xCE 0x49 Latin Capital Letter I With Ogonek 0x012E 217.



0xCE 0x69 Latin Small Letter I With Ogonek 0x012F 218.



0xC7 0x49 0xDD Latin Capital Letter I With Dot Above 0x0130 219.



0xF5 0xFD i Latin Small Letter Dotless I 0x0131 220.



0xE6 Latin Capital Ligature Ij 0x0132 221.



0xF6 Latin Small Ligature Ij 0x0133 222.



0xC3 0x4A Latin Capital Letter J With Circumflex 0x0134 223.



0xC3 0x6A Latin Small Letter J With Circumflex 0x0135 224.



0xCB 0x4B Latin Capital Letter K With Cedilla 0x0136 225.



0xCB 0x6B Latin Small Letter K With Cedilla 0x0137 226.



0xF0 Latin Small Letter Kra 0x0138 227.



0xC2 0x4C Latin Capital Letter L With Acute 0x0139 228.



0xC2 0x6C Latin Small Letter L With Acute 0x013A 229.



0xCB 0x4C Latin Capital Letter L With Cedilla 0x013B 230.



0xCB 0x6C Latin Small Letter L With Cedilla 0x013C 231.



0xCF 0x4C Latin Capital Letter L With Caron 0x013D 232.



0xCF 0x6C Latin Small Letter L With Caron 0x013E 233.



0xE7 Latin Capital Letter L With Middle Dot 0x013F 234.



0xF7 Latin Small Letter L With Middle Dot 0x0140 235.



0xE8 Latin Capital Letter L With Stroke 0x0141 236.



0xF8 Latin Small Letter L With Stroke 0x0142 237.



0xC2 0x4E Latin Capital Letter N With Acute 0x0143 238.



0xC2 0x6E Latin Small Letter N With Acute 0x0144 239.
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6937 8859-9 Character name UCS2



0xCB 0x4E Latin Capital Letter N With Cedilla 0x0145 240.



0xCB 0x6E Latin Small Letter N With Cedilla 0x0146 241.



0xCF 0x4E Latin Capital Letter N With Caron 0x0147 242.



0xCF 0x6E Latin Small Letter N With Caron 0x0148 243.



0xEE Latin Capital Letter Eng 0x014A 244.



0xFE Latin Small Letter Eng 0x014B 245.



0xC5 0x4F Latin Capital Letter O With Macron 0x014C 246.



0xC5 0x6F Latin Small Letter O With Macron 0x014D 247.



0xCD 0x4F Latin Capital Letter O With Double Acute 0x0150 248.



0xCD 0x6F Latin Small Letter O With Double Acute 0x0151 249.



0xEA Œ Latin Capital Ligature Oe 0x0152 250.



0xFA œ Latin Small Ligature Oe 0x0153 251.



0xC2 0x52 Latin Capital Letter R With Acute 0x0154 252.



0xC2 0x72 Latin Small Letter R With Acute 0x0155 253.



0xCB 0x52 Latin Capital Letter R With Cedilla 0x0156 254.



0xCB 0x72 Latin Small Letter R With Cedilla 0x0157 255.



0xCF 0x52 Latin Capital Letter R With Caron 0x0158 256.



0xCF 0x72 Latin Small Letter R With Caron 0x0159 257.



0xC2 0x53 Latin Capital Letter S With Acute 0x015A 258.



0xC2 0x73 Latin Small Letter S With Acute 0x015B 259.



0xC3 0x53 Latin Capital Letter S With Circumflex 0x015C 260.



0xC3 0x73 Latin Small Letter S With Circumflex 0x015D 261.



0xCB 0x53 0xDE Latin Capital Letter S With Cedilla 0x015E 262.



0xCB 0x73 0xFE Latin Small Letter S With Cedilla 0x015F 263.



0xCF 0x53 Latin Capital Letter S With Caron 0x0160 264.



0xCF 0x73 Latin Small Letter S With Caron 0x0161 265.



0xCB 0x54 Latin Capital Letter T With Cedilla 0x0162 266.



0xCB 0x74 Latin Small Letter T With Cedilla 0x0163 267.



0xCF 0x54 Latin Capital Letter T With Caron 0x0164 268.



0xCF 0x74 Latin Small Letter T With Caron 0x0165 269.



0xED Latin Capital Letter T With Stroke 0x0166 270.



0xFD Latin Small Letter T With Stroke 0x0167 271.



0xC4 0x55 Latin Capital Letter U With Tilde 0x0168 272.



0xC4 0x75 Latin Small Letter U With Tilde 0x0169 273.



0xC5 0x55 Latin Capital Letter U With Macron 0x016A 274.



0xC5 0x75 Latin Small Letter U With Macron 0x016B 275.



0xC6 0x55 Latin Capital Letter U With Breve 0x016C 276.



0xC6 0x75 Latin Small Letter U With Breve 0x016D 277.



0xCA 0x55 Latin Capital Letter U With Ring Above 0x016E 278.



0xCA 0x75 Latin Small Letter U With Ring Above 0x016F 279.



0xCD 0x55 Latin Capital Letter U With Double Acute 0x0170 280.



0xCD 0x75 Latin Small Letter U With Double Acute 0x0171 281.



0xCE 0x55 Latin Capital Letter U With Ogonek 0x0172 282.
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0xCE 0x75 Latin Small Letter U With Ogonek 0x0173 283.



0xC3 0x57 Latin Capital Letter W With Circumflex 0x0174 284.



0xC3 0x77 Latin Small Letter W With Circumflex 0x0175 285.



0xC3 0x59 Latin Capital Letter Y With Circumflex 0x0176 286.



0xC3 0x79 Latin Small Letter Y With Circumflex 0x0177 287.



0xC8 0x59 Ÿ Latin Capital Letter Y With Diaeresis 0x0178 288.



0xC2 0x5A Latin Capital Letter Z With Acute 0x0179 289.



0xC2 0x7A Latin Small Letter Z With Acute 0x017A 290.



0xC7 0x5A Latin Capital Letter Z With Dot Above 0x017B 291.



0xC7 0x7A Latin Small Letter Z With Dot Above 0x017C 292.



0xCF 0x5A Latin Capital Letter Z With Caron 0x017D 293.



0xCF 0x7A Latin Small Letter Z With Caron 0x017E 294.



0xCF 0x41 Latin Capital Letter A With Caron[b] 0x01CD 295.



0xCF 0x61 Latin Small Letter A With Caron[b] 0x01CE 296.



0xC1 0x57 Latin Capital Letter W With Grave[c] 0x1E80 297.



0xC1 0x77 Latin Small Letter W With Grave[c] 0x1E81 298.



0xC2 0x57 Latin Capital Letter W With Acute[c] 0x1E82 299.



0xC2 0x77 Latin Small Letter W With Acute[c] 0x1E83 300.



0xC8 0x57 Latin Capital Letter W With Diaeresis[c] 0x1E84 301.



0xC8 0x77 Latin Small Letter W With Diaeresis[c] 0x1E85 302.



0xC1 0x59 Latin Capital Letter Y With Grave[c] 0x1EF2 303.



0xC1 0x79 Latin Small Letter Y With Grave[c] 0x1EF3 304.



0xA9 ‘ Left Single Quotation Mark 0x2018 305.



0xB9 ’ Right Single Quotation Mark 0x2019 306.



0xAA “ Left Double Quotation Mark 0x201C 307.



0xBA ” Right Double Quotation Mark 0x201D 308.



0xD4 ™ Trade Mark Sign 0x2122 309.



0xAC Leftwards Arrow 0x2190 310.



0xAD Upwards Arrow 0x2191 311.



0xAE Rightwards Arrow 0x2192 312.



0xAF Downwards Arrow 0x2193 313.



0xD5 Eighth Note 0x266A
or
0x266B



314.



 
Annex B 



(normative)
DVB-SI PDC descriptor



———————
b] These characters are added to support Norwegian



c] These characters are added to support Welsh
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B.1 Introduction



This annex describes a descriptor which has been agreed by DVB SI-DAT, but not yet
published in EN 300 468 and ETR 211. Since a definition of this descriptor is essential for
understanding of the text on recording (see 9.6) the definition of the descriptor is reproduced
here. The conditions for inclusion of this descriptor are addressed under 9.2.8.



NOTE     This description is based on documents SI_DAT 460, SI_DAT 480 and SI_DAT 441r7.



B.2 PDC descriptor



This descriptor, for use in the EIT, defines a Programme Identification Label (PIL) as defined
in ETS 300 231 for an event.



Table B.1 – Syntax of the PDC descriptor



Syntax No. of bits Type



PDC_descriptor(){



descriptor_tag 8 uimsbf



descriptor_length 8 uimsbf



reserved_future_use 4 bslbf



programme_identification_label 20 bslbf



}



B.2.1 descriptor_tag



This 8 bit field with value 0x69 identifies this descriptor.



B.2.2 descriptor_length



This 8 bit integer identifies the number of bytes following this length field.



B.2.3 programme_identification_label



This 20-bit field gives the Programme Identification Label.



The structure of the Programme Identification Label (PIL) is as follows:



Programme Identification Label



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



M L M L M L M L



day month hour minute



The PIL contains date and time of the first published start time of a certain event.



Within analogue systems the PIL is either broadcast in the teletext format (PDC) or as a part
of the VPS label in dataline 16. The values for the day, month, hour and minute are binary
coded.



No change is made to the PIL once it has been made publicly available provided the
transmission time remains within the validity time window (as defined in ETS 300 231).



Annex C 
(informative)



Bootloader and Software Download
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This annex provides an overview of some of the issues associated with over air download of
firmware updates.



C.1 Overview



The software download mechanism described here is intended to deliver a standard
framework for manufacturer and broadcaster to update the system software in the receiver to
deliver bug fixes or provide new functionality. So it is used for drivers, operating system and
resident applications only.



The software download concept requires a bootloader which is usually part of the receiver
firmware. There are different ways to download new software:



• over air download via broadcast channel
• download using the CI
• download over the serial connection (RS 232).



Only the first method is addressed here, however the other concepts can be implemented in a
similar fashion.



The preferred data transport protocol shall be based on MPEG data structures, e.g. DSM-CC
data carousel. The security aspects are the responsibility of the service provider, i.e.
manufacturer. As authentication schema a private/public key cryptographic algorithm is
recommended.



C.2 Signalling



The signalling of the over air download service depends on the possibilities of the network
operator and the construction of the network. The software download data component can
represent an own service or can be assigned to any other service.



The signalling of the download stream can be done in PSI and SI. It marks the download data
component providing the entry point to the DSM-CC carousel and optionally provides
additional information about the kind of software transmitted.



The PSI signalling shall be done using the data_broadcast_id_descriptor in the elementary
stream (2nd) loop of the PMT which corresponds to the relevant download data component.
The signalling in SI provides a high level link to the relevant data component. This link can be
located in the 1st loop of the NIT or BAT using a linkage descriptor with a dedicated linkage
type or in the 2nd loop of the SDT using the data_broadcast_descriptor. Latter case requires
that the software download service represents an own service with a dedicated service_id.



A data structure can be transmitted along with the linkage and data broadcast (id) descriptor
in its private data area. This structure supports the receiver identifying whether the data
component contains relevant software, such as same model and more recent software
version. The definition of this structure is closely related to the registration of the data
broadcast id for the data broadcast (id) descriptor or the linkage type for the linkage
descriptor. Following is an example of such a structure:



Table C.1 – Example download information structure



Syntax Num. of
Bits



Remarks



data_info_structure() {



manufacturerId 24 IEEE OUI
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Syntax Num. of
Bits



Remarks



model 16 defined by manufacturer



version 16 defined by manufacturer



start_time 40 defined by broadcaster



}



C.2.1 start_time



This is a 40-bit field that defines at what time and date the software will be available to
download.



This field is coded as the UTC_time field in the TDT.



C.3 User interface



The receiver should offer the user the availability of new software (automatic detection of new
software and display a pop-up screen), but the starting of the actual updating process shall
always be in the responsibility of the user.



The software download function should be part of the resident firmware. The Navigator or an
EPG application must be able to discriminate a software download service from other services
which offer applications or any other content. This is necessary to fulfil the requirement of not
showing the download service in a service browser.



The process of downloading new software shall be indicated to the user when the download
prevents the user from using all receiver features. The receiver shall either present an
animated OSD to inform the user about download progress or at least indicate that the
receiver is still running.



When the receiver is about to switch to the new software this shall be indicated and confirmed
by the user.



The user shall have the opportunity to cancel the software download in a decent way, e.g. via
an exit key.



Annex D 
(normative)
Subtitling



This annex is reproduced from the DTG “D Book” version 3 with permission.



D.1 Introduction



This clause defines the graphics standards to be used for providing subtitles that shall be
used in all UK UHF terrestrial television broadcasts.



This specification is based on ETS 300 743 but with a number of clarifications, corrigenda and
extensions detailed here. These proposals will be presented to the DVB for consideration.



D.2 Essential requirements



Subtitles in DTG television broadcasts shall be encoded as bitmaps according to
ETS 300 743. The RNIB font Tiresias has been designed for this purpose.
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All receivers shall include provision to decode and display subtitles conforming to
ETS 300 743 corrected with regard to the corrigenda in D.3 and as clarified in D.4 and as
modified in D.5.



D.3 Corrigenda to ETS 300 743



This clause identifies corrections to ETS 300 743.



Table D.1 – Corrigenda to ETS 300 743



Location in
ETS 300 743



Current Text Corrected Text



5.1.1 para 1 Decoders that have already acquired the
service shall only look for development of
the existing display (e.g. new graphical
objects to be decoded).



Decoders that have already acquired the
service are only required to look for
development of the existing display (e.g. new
graphical objects to be decoded). Re-
decoding of previously received segments
is optional. 



5.1.1 para 3 A page state of “normal case” indicates that
the set of RCS may not be complete (it shall
only include the regions into which objects
are being drawn in this display set).



A page state of “normal case” indicates that
the set of RCS may not be complete (the set
is only required to include the regions
whose region data structures (bitmap or
CLUT family) are to be modified in this
display set).



5.1.4 Display sets with a PCS with page state of
“normal case” shall only contain regions
whose contents are to be modified.



Display sets with a PCS with page state of
“normal case” are only required to contain
regions whose region data structures
(bitmap or CLUT family) are to be modified.



5.1.5 bullet 2 An RCS shall be present in a display set if
its contents are to be modified.



An RCS shall be present in a display set if
the region data structure (bitmap or CLUT
family) is to be modified.



5.1.5 bullet 2 However, the RCS shall not be in the PCS
region list. This allows regions to be modified
while they are not visible.



However, the RCS is not required to be in
the PCS region list. This allows regions to be
modified while they are not visible.



5.1.5 bullet 4 A decoder shall inspect every RCS in the
display set to determine which (if any)
require pixel buffer modifications.



A decoder shall inspect every RCS in the
display set to determine which (if any)
require pixel buffer modifications or where
there is a modification to the associated
CLUT family.



7.2.1 The time-out period starts at the first
reception of the
page_composition_segment.



The time-out period starts when the
page_composition_segment is first
displayed.



7.2.2 region_version_number: This indicates the
version of this segment data. When any of
the contents of
this segment, other than the
lower_level_change_flag, change this
version number is incremented
(modulo 16).



region_version_number: This indicates the
version of this region. The version number
is incremented
(modulo 16) if one or more of the
following conditions is true:
- the region fill flag is set;
- the region’s CLUT family has been
modified;
- the region has a non-zero length object
list.



region_level_of_compatibility: This indicates
the minimum type of CLUT that is necessary
in the
decoder to decode this region:



region_level_of_compatibility: This indicates
the minimum type of CLUT that is necessary
in the
decoder to decode this region as defined in
table 4.



region_depth: Identifies the maximum pixel
depth which shall be used for this region.



region_depth: Identifies the maximum pixel
depth which shall be used for this region as
defined in table 4.
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Location in
ETS 300 743



Current Text Corrected Text



7.2.4.1 pixel-data_sub-block() {
sync_byte
segment_type
page_id
segment_length
data_type
if data_type =='0x10' {
:
:



pixel-data_sub-block() {
data_type
if data_type =='0x10' {
:
:



8.5 Avoiding excess pixel-data capacity
The run length coding that is applied to
the pixel data shall result in a reduction of
data. If the coding results in an expansion
of data, it shall not be applied.



[a]



D.4 Clarifications to ETS 300 743



D.4.1 Sequence of Segments



Figure D-1 illustrates the allowed sequence of segments in a subtitle stream. Each PCS
indicates the start of a display set. The set of segments that follows will depend on the
operation being performed in that display set.



 



PCS = Page Composition Segment
RCS = Region Composition Segment
CDS = Clut Data Segment
ODS = Object Data Segment
EDS = End of Display set Segment



cp = Composition Page
ap = Ancillary Page



Figure D.1 – High level bitstream organisation
 



Table D.2 – Notes to Figure D-1



Note page_state



normal case acquisition point mode change



1 All display sets start with a PCS



2 Optional unless the
region is to be



All regions must be present to reserve memory for
them during the remainder of the epoch.



———————
a] Deleted
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Note page_state



normal case acquisition point mode change



operated upon



3 CDSs are only required if non-default colours are to be defined.



CDSs are not required at the beginning of an
epoch to reserve memory, references to CLUT
families from regions are sufficient to declare the
memory required.



4 Each display set has at most one EDS. This is a recommended but not
mandatory segment. Receivers can take advantage of it but should not rely



on it.
The EDS is either the last segment of the ancillary page or the last segment
of the composition page, depending on the presence or absence of ancillary



data in the display set.



D.4.2 Indication of Updates



The version number fields in the PCS, RCS & CDS 2) segments are significant to the decoder.



Subtitle encoders increment the version number (modulo 16) to indicate changes. Decoders
should respond to a change in the version number.



D.4.2.1 Dependence on version number changes



When decoding a display set it is sufficient for a decoder to look for changes in
page_version_number and region_version_number. If a change in
region_version_number is observed for a region, the decoder shall also look for a change in
the CLUT_version_number of the CLUT associated with that region.



D.4.2.2 page_version_number



Changes to the page_version_number indicate that the data in the PCS has changed. For
example, one or more regions might be repositioned or the set of visible regions might be
changed.



A change in the visual appearance of regions does not require the page_version_number to
increment. So, decoding an object into a region, or modifying a region’s CLUT does not
require the page_version_number to increment.



D.4.2.3 region_version_number



Changes to the region_version_number indicate either that the data in the RCS has changed
or that a graphics operation is to be performed on the region as a result of:



• The region fill flag being set
• The contents of the region’s CLUT being modified
• One or more objects being in the region’s object list



NOTE     This definition is in accord with bullet 4 under 5.1.5 in ETS 300 743 but contradicts the semantics of
region_version_number in 7.2.2 hence a corrigenda to 7.2.2 is identified in Table D-1.



D.4.2.4 CLUT_version_number



Changes to the CLUT_version_number indicate that one or more locations in the CLUT
family held by the receiver are to be modified.



———————
2) It is possible that the version number of object data segments may be significant in the Common Interface low-



level MMI use of DVB Subtitles, this needs further consideration.
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NOTE     So, at (or after) an acquisition point when the encoder delivers the initial state of a CLUT family the
CLUT_version_number may remain constant if that state is consistent with the state held by receivers that have
previously acquired the service.



Decoder behaviour when a CLUT is modified is only defined if ALL regions dependent on that
CLUT are present with changed version numbers.



D.4.3 Colour translation during object decoding



D.4.3.1 Requested and allocated region depths



A region’s region_depth specifies the “requested” pixel depth for that region. A region’s
region_level_of_compatibility (RLOC) indicates the minimum pixel depth that shall be
“allocated” to the region.



D.4.3.1.1 Background (informative)



ETS 300 743 was developed at a time when it was not practical for all receivers to deliver the
“requested” pixel depth because of either memory limitations or hardware CLUT limitations.
This precipitated the concept of an “allocated” pixel depth which might be less than the
“requested” depth.



The UK receiver profile requires the full logical decoder memory model to be implemented by
all compatible receivers. So, the “allocated” region depth shall in all cases be the “requested”
depth. The descriptions provided here are provided for the benefit of other application
domains that may wish to define subtitle interoperability on lower profile receivers.



D.4.3.1.2 Determining if a region can be displayed on reduced profile hardware



If a decoder cannot allocate a region depth compatible with the region’s RLOC then the region
shall be ignored.
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Figure D.2 – Region depth selection
 
D.4.3.2 Object decoding



D.4.3.2.1 Code string expansion



Bitmap objects are decoded with reference to the “requested” region_depth of the region that
receives them.



The compressed data yields 2, 4 and 8 bit values which are mapped via map-tables into
colour indexes appropriate for the receiving region. For example, an object destined for a
region with a “requested” depth of 8 bits per pixel might contain 2-bit/pixel and 4-bit/pixel code
strings. The 2_to_8 and 4_to_8 map tables (either the default tables or those embedded in
the object) yield 8 bit values.



If the same object is also instanced in a region with a different depth, such as 4 bits, then the
same 2-bit/pixel and 4-bit/pixel code strings are mapped through the 2_to_4 and the “unity” 4
to 4 mapping tables to yield 4 bit values.



In effect the object is decoded twice (once for each instance). This burden is already
comprehended in ETS 300 743 decoder model. Manufacturers may be able to make more
efficient implementations, but this is not relied upon by the encoder.



This mapping from code strings, through the map tables, to pixels in destination regions with
the “requested” pixel depth is illustrated in Figure D-3.
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Figure D.3 – Mapping code strings to pixels in “requested” depth region
 
NOTE     See D.5.3.1.4 “Pixel Depths”.



D.4.3.2.2 When “allocated” depth is less than “requested”



Figure D-4 shows the complete set of code string expansions and also shows the subsequent
pixel reduction that applies if the “allocated” depth of the region is less than the “requested”
depth. Figure D-4 clarifies figure 10.1 in section 9 of ETS 300 743.
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Figure D.4 – Mapping code strings to pixels
 
D.4.3.2.3 Clarifications



• Coded objects shall not have code strings with more bits per pixel than the “requested”
pixel depth of any region in which the object is instanced



• At the start of decoding an object data segment the map tables used whilst decoding
are reset to the default values given in tables 11 to 13 of ETS 300 743. New map table
definitions delivered by “n_to_n-bit map table data” pixel data sub blocks have affect
until the earlier of the end of the object data segment or a further “n_to_n-bit map table
data” pixel data sub block.



• The order of decoding is strictly the order in which the data is delivered by the object
data segment



• The top and bottom field data blocks in an object are relative to the top of the object
(i.e. top field data block delivers pixels on the same scan line as the
object_vertical_position).
Whether the top field data block corresponds to pixels in the upper field of an interlaced
display will depend on the position of the object within the region and the position of
the region. The bitmap data is split into 2 fields as it is more convenient for some OSD
implementations.
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D.4.4 Page time out



D.4.4.1 When page time out matures



The behaviour of the receiver when a page time out matures is as if a PCSnormal_case with
an empty region list was used to update the display. I.e. all regions are removed from the
display but in other respects the state of the decoder remains intact.



When a receiver subsequently receives a PCS with a non-empty region list the display will be
updated in the normal way. If the time out is known to the decoder then it should comprehend
the display update burden to re-display the regions cleared by the page time out. If the time
out resulted from an error (as broadcast or in transmission) the receiver is responsible for
recovering as best it can from the transient display update overload that may happen.



D.4.4.1.1 Time out is zero



ETS 300 743 defined page_time_out as:



“The period, expressed in seconds, after which the page is no longer valid”.



Accordingly, the value 0 means an immediate time out (i.e. within 0 to 5 seconds after the
PTS time for the display set).



D.4.5 Other clarifications



D.4.5.1 Region instances in PCS



Each region shall be instantiated at most once in a PCS.



D.4.5.2 Temporal scope of object references



No object caching is assumed in broadcast subtitle streams. So, the scope of an object_id in
an RCS is constrained to objects within the display set carrying the RCS 3). Also, the scope of
an object_id is the composition and ancillary pages for the display set. So, an object_id
used in one page cannot also be used in the other.



D.4.5.3 Repetition of segments in a display set



Decoder behaviour is not defined if segments of the same type and id value are repeated
within a single display set. For example, if two ODS with the same object_id are found in a
display set it is not defined if the decoder decodes the first, the second or both objects.



D.4.5.4 Segments are not fragmented between PES packets



Each PES packet carries an integer number of complete subtitle segments.



NOTE     Encoders may benefit from fragmenting large bitmap objects so that they are represented by more than
one ODS. See D.9.1 



D.5 Revised decoder model



D.5.1 Background (informative)



The subtitle decoder model in ETS 300 743 was developed in the context of systems where
the subtitle decoder was the only user of a region based, indexed colour, graphics system. In
the UK environment the subtitle decoder is no longer guaranteed sole access to the display
(e.g. MHEG-5 applications may also be concurrently be present) and the use of region based,
indexed colour, graphics hardware can no longer be assumed.



———————
3) Object caching applies in the Common Interface low-level MMI use of DVB Subtitles, this needs further



consideration.
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The decoder model applied here offers comparable system functionality to that in
ETS 300 743, but additionally constrains the encoding process to ensure interoperability in
the UK DTT context.



D.5.2 Decoder model



This a conceptual model used to define these terms precisely and to model the decoding
process. The model decoder is defined only for this purpose. Neither the architecture of the
model decoder nor the timing described precludes uninterrupted, synchronized play-back of
streams from a variety of decoders with different architectures or timing schedules.



PID Filter Transport 
Buffer



Preprocessor 
& filters



Coded Data 
Buffer



Subtitle 
Decoder



Pixel 
Buffer



Display 
Memory



512 Byte 24 kByte 80 kByte



192 kbit/s
60 kpixels/s 



minimum



60 kByte



750 kpixels/s 
minimum



Data decoding / Display update



Figure D.5 – Subtitle reference decoder model
 
D.5.2.1 Transport Buffer



As defined in ETS 300 743.



This 512 Byte buffer is analogous to the buffers TBn defined in ISO/IEC 13818-1. It fills at the
transport stream rate and, if it contains data, empties at a rate (Rxn) of 192 kbit/s.



D.5.2.2 Preprocessor & filters



As defined in ETS 300 743.



This selects appropriate PES packets and then subtitling segments on the basis of their
page_id values.



D.5.2.3 Coded Data Buffer Model



As in ETS 300 743 the coded data buffer is a 24 000 Byte buffer. However, buffer fullness is
modelled as the coded data being removed instantaneously at the time defined by the PTS for
the display set 4).



D.5.2.4 Pixel Buffer



In the model decoder the output of the Subtitle Decoder is considered to be written to an
80 000 Byte off-screen “pixel buffer” as data is decoded. The decoder is then considered to
update the “display memory” starting at the time defined by the PTS for the display set.



D.5.2.5 Display Memory



Compatible with ETS 300 743, 60 000 Bytes of display memory is available for visible pixels.
As broadcasts are only allowed to use regions with 4 or 8 bits per pixel (see D.6.3 “Encoding
constraints”) the maximum number of displayed pixels is 120 000.



———————
4) In many practical implementations decoding will start earlier than the PTS time but proceed more slowly



than “instantaneously” (but not slower than the 60 000 pixel per second minimum). In this case the actual
decoder buffer fullness will be less than predicted by this model.
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D.5.2.6 Timing model



Two consecutive phases of processing are recognised:



• Data decoding (from coded data buffer to pixel buffer)
• Display updating (from pixel buffer to display memory)



Data decoding Display update



50%



Display update start 
time define by PTS



Visible changes com-
pleted within 50% of the 



update time



Decoder pre-
pares for next 



display set



Decoding starts when:
• previous update completed
and
• first complete segment delivered



Figure D.6 – The two modelled decoding phases
 
The decoding process can start when the display updating process of the previous display
set has completed and the first segment has been completely delivered to the decoder. The
display update process starts at the time defined by the PTS of the display set.



D.5.2.6.1 Data decoding



The data decoding phase starts when the preceding display update phase is complete.



D.5.2.6.2 Epoch set-up



If the PCS has page_state = ‘mode change’ or ‘acquisition point’ then there is a [200 ms]
delay after complete reception of the PCS and the RCSs that define the memory use before
any further segments are processed. During this time and segments delivered accumulate in
the coded data buffer.



NOTE     This allows for the memory management tasks required by a decoder acquiring the stream at this point.



The decoding of PCSs with the page_state ‘normal case’ and all segment types other than
ODSs are assumed to be instantaneous.



D.5.2.6.3 Bitmap decoding



For each ODS the model decoder decodes data at a rate of at least 60 000 pixels per second
independent of the pixel depth of the region. Decoding starts when previous decoding tasks
have been completed and the segment has been completely delivered to the decoder (see
D.9.1 



D.5.2.6.4 Race avoidance



In addition to the above condition the last ODS of a display set is allowed at least [25] ms to
decode.
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Figure D.7 – Detail of data decoding phase
 
D.5.2.6.5 Display Update Model



The display update process starts at the time indicated by the PTS of the display set. Except
in the first display set of an epoch, no modifications are made to the display before the time
indicated by the PTS.



The duration of the display update phase is based on an update rate of [375 000] pixels per
second. However, modifications to the display shall be completed within 50% of the time
available.



NOTE     This requirement requires an effective “display paint” rate of [750 000] pixels per second. This enables a
60 000 pixel subtitle to be transferred to the display in 80 ms. The balance of the time after display modification
has been completed allows other operations that don’t modify the display.



D.5.2.6.6 Start of epoch



The display update for the first display set of an epoch starts, as normal, at the PTS time for
the display set, however, to allow the decoder to construct a new memory configuration, the
display may be cleared an implementation dependent time before this and remain clear until
the PTS time. In the limiting case, the display may be cleared as soon as the
PCSmode change is decoded; in which case the preceding display set may be only displayed
for a very short time.
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Display 



update in 
progress



Display 
update 



complete



PCSmode change



Display cleared



PTS for first display set of 
new epoch. Display 
update starts



Figure D.8 – Disruption to display at start of new epoch
 
D.5.2.6.7 Updating within already visible regions



Where an object is decoded into regions that are already on-screen and are not being
repositioned (i.e. the position of the region is the same in the Page Composition Segment of
the Display Set that is currently being decoded as in the previous Display Set) the display
update burden is the number of pixels in the smallest rectangle that will enclose the object for
each instance of that object. The region depth is not considered.











62216-1  IEC:2001 – 101 –



Here objects are considered to be decoded into an off-screen copy of the “live” region and
then copied to the “live” region during the update process.



D.5.2.6.8 Updating within off-screen regions



If objects are decoded into an off-screen region (i.e. a region that is not currently displayed)
there is no display update burden unless the region becomes visible in this display set. In this
case the display update burden is that for the entire region (as described below) and the
display update for objects newly decoded into the region is not considered.



D.5.2.6.9 Repositioning regions



Similarly, if a currently visible region is repositioned within the page, the display update
burden is that for the entire region and the burden for newly decoded objects is not
considered.



D.5.2.6.10 Updating pages and regions



All operations that modify the display memory are comprehended in the display update
budget. Table D-3 defines the “weighting” for each pixel affected. For example, if a Page
Composition Segment provides a new definition for the position of a Region then the impact
on the display update budget is number of pixels in that region x2.



Table D.3 – Additional display update budget for page/region operations



Operation Weighting per
pixel



page_state = ‘mode change’[a] 1



Removing a region from the Page Composition Segment 1



Adding a region to the Page Composition Segment 1



Moving a Region within a Page 2



Redefining any of the values within the CLUT associated with
Region[b]



1



D.5.3 Encoding constraints



All broadcasts shall be encoded as specified in ETS 300 743 but addressing the modified
decoder model (described above) and observing the following constraints.



D.5.3.1 Affecting memory requirements



This specification replaces the ETS 300 743 “composition buffer” with constraints on the
number or regions, CLUT families and lists of objects that a decoder is required to handle.
The size of this memory will be implementation dependent. This memory is in addition to the
memory illustrated in figure D-5 “Subtitle reference decoder model”.



NOTE     ETS 300 743 specifies a 4 kbyte “composition buffer”. This was intended to comprehend the memory
required to store static data structures describing the set of regions and their CLUTs used through an epoch and
the transient data structures required to hold the list of object used while decoding a display set.



D.5.3.1.1 Number of regions



The maximum number of regions defined in any epoch shall be 8.



Implicitly this limits the number of CLUT families that can be defined to 8.
———————
a] I.e. all previously existing regions in the display memory are re-drawn transparent before their definition is



deleted.



b] This affects all the pixels in any region using a redefined CLUT.
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D.5.3.1.2 Number of objects



The maximum number of instances of objects in a single display set shall be 128.



D.5.3.1.3 Number of colours



Only 64 different colours with indices 0 to 63 may be used in any display.



To enable a receiver to determine the number of colours in use the following restrictions
apply:



• Where a display contains one or more regions with 8 bit depth then only a single CLUT
family (i.e. a single CLUT ID) shall be referenced by all of the regions concurrently
displayed.



• Where a display contains only regions with 4 bit region depth then up to 4 different
CLUT families (i.e. ≤ 4 different CLUT IDs) may be referenced by all of the regions
concurrently displayed.



D.5.3.1.4 Pixel Depths



Regions shall not have a region_depth of 2 bits per pixel.



D.5.3.2 Affecting graphics system complexity



D.5.3.2.1 Levels of transparency



Broadcasts should not rely on receivers implementing colour resolution more than the non-full
range mode.



Broadcasts should not rely on receivers implementing more than one intermediate (i.e. not 0%
or 100%) level of transparency per screen.



See D.6.2..



D.5.3.2.2 Region Line Exclusivity



Each region monopolizes the scan lines of which it occupies any part; no two regions can be
presented horizontally next to each other.



D.6.3.2.3 Region width & position



The width of each region (region_width) shall be an even number of pixels. The horizontal
position (region_horizontal_address) of each region shall be an even number of pixels.



D.5.3.3 Others



D.5.3.3.1 Successive display sets



The value of PTS for successive display sets shall be at least 120ms apart.



D.6 UK specific features



D.6.1 End of display set segment



In UK DTT transmissions the “private” segment with segment_type [0x80] identifies the end
of a display set. It should be present in all transmissions. It is optional for decoders to take
advantage of this segment.



If the subtitle streams uses just the composition page then the page_id of the
end_of_display_set_segment shall be the composition page. If both a composition and











62216-1  IEC:2001 – 103 –



ancillary page are used then the page_id of the end_of_display_set_segment shall be the
ancillary page. In either case the segment shall be inserted just after the last ODS of the
display set.



Table D.4 – End of display set segment syntax



syntax size type



end_of_display_set_segment() {



sync_byte 8 bslbf



segment_type 8 bslbf



page_id 16 bslbf



segment_length 16 bslbf



}



D.6.2 Limitations and Approximation of Transparency



The coding provided by ETS 300 743 allows multiple intermediate levels of transparency per
region.



D.6.2.1 Receiver requirement



Receivers are required to implement at least one intermediate level of transparency (in
addition to opaque and complete transparency) per screen. Implementation of additional
levels of transparency is optional.



D.6.2.2 Approximations



Where receiver hardware has limited ability to implement the number or values of semi-
transparent colours encoded the following approximations shall be applied:



• Where receiver hardware implements fewer values of semi-transparency than are
required by a CLUT family then the receiver shall combine two or more consecutive
semi-transparent values into a single implemented transparency. When reducing the
set of levels of semi-transparency lower transparency shall replace higher
transparency.
For example, if a receiver implements a single value of transparency per region and
CLUT family includes the transparency levels 10%, 20%, 30% and 40% then all semi-
transparent levels shall be implemented as 10%. Similarly, if the receiver can
implement 2 levels of semi-transparency then the recommended mapping is 40%-
>30%, 30%->30%, 20%->10%, 10%->10%.



• Where the receiver cannot implement the encoded value of semi-transparency it shall
replace it with the nearest value of semi-transparency it can implement.
Note: semi-transparency shall not be approximated as either 0% or 100%
transparency.
For example, if a receiver can implement 33% and 66% transparency and a CLUT
family uses 15% then 33% shall be used rather than 0%.



Further example, if a CLUT family uses the following levels of transparency 25%, 50%, 75%;
and a receiver only allows a single intermediate level of transparency which could be 33% or
66% then 33% shall be used in all cases.
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D.7 OSD Conflicts



D.7.1 Spatial



Spatial conflicts between subtitles and graphics generated by other processes (e.g. MHEG-5
or User interface) shall be resolved by receivers in an implementation dependent way.
Broadcasters requiring deterministic behaviour should avoid possible conflicts.



Conflicts between MHEG-5 and subtitles may occur if the bounding box of any MHEG-5
visible (except those of RTGraphics, Video and Bitmaps encoded as MPEG I frames) shares
the same scan line with any region in the subtitles.



D.7.2 Transparent colours



The transparency of the semi-transparent colours available to MHEG-5 may be affected if the
subtitle stream uses a levels of transparency different from the default defined for MHEG-5.



D.8 System Capabilities (informative)



Table D-5 characterises the behaviour of the above ETS 300 743 based subtitling system for
certain “typical” forms of subtitle. The left-most 3 columns describe the way in which new text
is delivered (e.g. infrequent blocks of text or frequent individual words). The right-hand
columns illustrate the decode and display times for these subtitles.



Table D.5 – Example subtitle system performance



Unit of added
subtitle text



Area Repetition Rate Decode
time[a]



Display
update
time[b]



Three rows of text 64 kpels One every 5 seconds 1000 ms 80 ms



One row of text 21 kpels One every 1 second 330 ms <50 ms



Single word (average
5 characters)



4 kpels 5 per second 75 ms <40 ms



D.9 Encoding Guidelines (informative)



D.9.1 Fragmentation to improve decoding



Encoders should not assume that decoders can start decoding a segment any sooner than
when the last byte of that segment has been delivered to the decoder. If a large bitmap is
transmitted this may result in significant delay before the decoder can “start work”. Encoders,
by dividing large bitmaps into a number of small bitmap fragments that are then encoded as
separate Object Data Segments, can overlap segment delivery with segment decode and thus
allow segment decode to start earlier.



D.9.2 Definition of CLUTS at acquisition points



When CLUTs are introduced they are initialised to hold the default CLUT described in section
10 of ETS 300 743. The CDS may redefine some or all of the locations in a CLUT. Display
sets that are also acquisition points must contain one or more CDSs to reserve the memory
for the CLUTs to be used by the regions in the epoch.



It is the encoder’s responsibility to provide colour definitions in CDSs at (or shortly after) an
acquisition point to ensure that decoders acquiring the stream at the current acquisition point



———————
a] At 60 000 pixels per second



b] Starting at the nominal time defined by the PTS this is the time until all display modification has been
completed this point is half way through the overall display update. See Figure D-6.
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have colour definitions consistent with those in decoders that acquired the service at an
earlier acquisition point.



D.9.3 Efficient use of non_modifying_colour_flag



Decoder performance is likely to be affected if an object’s non_modifying_colour_flag is set
even if the object does not use any non-modifying colours. It is recommended that encoders
should not set this flag for an object unless a non-modifying colour is used in the object.



D.10 Decoder treatment of errors



This is a non-exhaustive list of known errors. It identifies issues that are illegal encodings.



The receiver behaviour if these conditions reach the receiver is not prescribed. However,
there are likely to be a range of responses depending on the specific error, the context etc. It
is an implementation issue to develop error management techniques that ensure robustness
with out unnecessarily disturbing the display.



D.10.1 Segment Order
• Consecutive PTSs differ but by less than 120 ms
• No PTS change preceding a PCS.
• PTS change preceding RCS, CDS or ODS.
• More than one PCS.
• ODS or CDS precedes RCS.
• Segment type is not one of 0x10-0x13, 0x080 or 0xFF.
• Segment is not aligned with PES packets because the PES payload does start with



sync byte
• Segment is not aligned with PES packets because the segment extends beyond the



length of the PES packet



D.10.2 PCS
• Page_time_out is zero.
• Page state is ‘11’.
• Region_id is unknown.
• Duplicate region_id in PCS.
• Region horizontal/vertical address cause off screen or overlapping graphics.
• Region horizontal address is not even.
• Regions not listed in order of incrementing vertical address.
• Total memory for visible region exceeds 60 Kbytes.
• Segment length < 2
• Region entry incomplete (<6 bytes)



D.10.3 RCS
• Region_id unknown.
• Duplicate RCS (same region_id) within a display set during acquisition or after a



mode_change.
• Duplicate RCS (same region_id) within a display set during normal operation.
• More than eight distinct RSCs are received during acquisition or after a



mode_change.
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• Region width, height, depth, region_level_of_compatibility or CLUT_id are
inconsistent with region definitions.



• region_width is not even during acquisition or after a mode_change.
• region_width is zero or > 720 during acquisition or after a mode_change.
• region_height is zero or > 576 during acquisition or after a mode_change.
• region_level_of_compatibility is not one of 0x01-0x03 during acquisition or after a



mode_change.
• region_depth is not either 0x02 or 0x03 during acquisition or after a mode_change.
• region_level_of_compatibility is greater than region_depth.
• object_type is not 0x00.
• object_provider is not 0x00.
• Vertical and/or horizontal position are not within the region.
• Total number of objects referenced in all RCSs exceeds 128.
• Total memory for declared regions exceeds 80 Kbytes.
• Segment length < 10
• Incomplete Object entry



D.10.4 CDS
• CLUT_id unknown.
• Is not referenced in all required preceding RCSs.
• Duplicate CDS (same CLUT_id) within a display set.
• CLUT_entry_id > 15 and 4-bit/entry_CLUT_flag is set.
• 2-bit/entry_CLUT_flag is set.
• Illegal colour i.e. Y/Cr/Cb out of range for 601.



• Illegal Cr/Cb/T values of transparent entry.



• Segment length < 2
• Incomplete CLUT entry



D.10.5 ODS
• Object_id is not referenced in a preceding RCS.
• Object coding method is not 0x00.
• Top field length is zero.
• Object data type is not one of 0x10-0x12, 0x20-0x22 or 0xF0.
• Object targeted at a 4-bit region contains an 8-bit/pixel_code_string().
• Object extends beyond region boundaries
• Segment length < 7



Annex E 
(informative)



An example of frequencies and offsets



E.1 UHF



Where UHF IV and V bands are used, the centre frequencies fc of the incoming DVB-T RF
signals are:



fc = 474 MHz + (N-21) x 8 MHz + foffset,
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N = {21, ..., 69} (UHF channel number)



In some countries offsets may be used:



• In the UK foffset is ± 1/6 MHz or 0 MHz.



• In Sweden foffset is between -10 kHz and +10 kHz (continuous fine frequency offset
range)



E.2 VHF



Where VHF band III is used, the centre frequencies fc of the incoming DVB-T RF signals are:



• For countries using 8 MHz channel raster
fc = 178 MHz + (N-6) x 8 MHz + foffset,



N = {6, ..., 12} (VHF channel number)
• For countries using 7 MHz channel raster



fc = 177,5 MHz + (N-5) x 7 MHz + foffset,



N = {5, ..., 12} (VHF channel number)



In some countries offsets may be used.



Annex F 
(informative)
Noise model



A useful model for calculating receiver noise performance is illustrated below. The model
comprises the following representative components:



• A front-end stage with noise figure F, and ‘perfect’ automatic gain control (AGC).
• An excess noise source of power Px at a point following the gain-controlled stage.



• A practical but unimpaired demodulator; that is, a demodulator with a fast channel
equaliser and a consequent implementation margin of 2-3 dB.



Tuner with ideal AGC



Noise figure F1



Excess 'backstop' noise 
Px relative to carrier



Practical but 
unimpaired 
demodulator



Figure F.1 – Tuner Noise Model



Note that the excess noise source Px will include contributions from the following:



• Local oscillator phase noise.
• Quantisation noise introduced by the demodulator analogue-to-digital converter.
• Backstop thermal noise.
• Intermodulation products.



The carrier-to-noise ratio at the input to the model is 10log10 [C/kTB]
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The carrier-to-noise ratio at the input to the ‘practical’ demodulator is given by:



C/N (dB) = 10 log10 [ C/(kTBF1 + CPx) ]



Where:



C = signal input power



k = Boltzmann’s constant (k = 1,38 x 10
-23



 J/K)
T = Reference temperature (290 K)
B = system noise bandwidth (7,61 MHz or 6,65 MHz)



Annex G 
(informative)



An example of C/N-performance with a practical transmitter



C/N values for IL = 2,5 dB, receiver Px = -33 dBc, transmitter ENF = -34 dBc.



Table G.1 – C/N (dB) for Reference BER



Modulation Code rate Gaussian Fixed Portable



QPSK 1/2 5,6 6,1 7,9



2/3 7,4 8,2 10,9



3/4 8,4 9,3 13,3



5/6 9,4 10,5 15,7



7/8 10,2 11,3 19,1



16-QAM 1/2 11,4 12,2 13,8



2/3 13,7 14,2 16,9



3/4 15,1 15,6 19,5



5/6 16,2 17,1 22,4



7/8 16,6 17,7 26,9



64-QAM 1/2 17,1 17,4 18,8



2/3 19,3 20,0 22,4



3/4 21,0 21,6 25,4



5/6 22,4 23,3 31,2



7/8 23,4 24,5 49,0



NOTE 1 -Reference BER is defined as BER = 2x10-4 after Viterbi decoding.



NOTE 2 - The figures in EN 300 744 are all the result of early simulation work, and could change as a result of
improved simulations.



NOTE 3 - The figures for the fixed reception (“Ricean”) and portable reception (“Rayleigh”) channels make use of
the information given in EN 300 744. These particular channels are too complicated for practical implementation
and it is proposed that simpler channels be defined and the new figures quoted.
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2 Terms and Acronyms 
 
ATSC  Advanced Television Systems Committee (US-centric digital television standards body) 
 
ATVCC  Analog TeleVision Closed Captioning (EIA 608-B) 
 
ATVEF Advanced Television Enhancement Forum 
 
Author – the generator of content, which may be from a studio, service aggregator or even the 
viewer. 
 
Broadcaster – the programmer that generates a service in a local market. 
 
Content – the aggregate video, audio and data essence and metadata that makes up the 
experience to the viewer, including, but not limited to, programs. 
 
DASE  DTV Application Software Environment 
 
DBS Direct Broadcast Satellite 
 
DDE Declarative Data Essence 
 
DTV Digital TeleVision 
 
DTVCC  Digital TeleVision Closed Captioning (EIA 708-B) 
 
DVB  Digital Video Broadcast (European-centric digital television standards body) 
 
EPG Electronic Program Guide 
 
Essence – the video, audio or data elements of a program that result in some experience for the 
viewer (in contrast to metadata). 
 
Metadata – the information about essence that the television distribution system generates or 
consumes, but does not result in a direct experience to the viewer. 
 
MHP  Multimedia Home Platform (DVB equivalent to DASE) 
 
NABTS North American Basic Teletext Specification (EIA 516) 
 
Program – the video, audio, data and metadata generated by a studio. 
 
Programmer – the entity that generates a service. 
 
Service – the serial collection of programs (also known as a channel in the US). 











Report on Television Data Applications   



© 2000-2001 Michael A Dolan 6 1-July-2001 



 
Service Aggregator – a cable or DBS system that aggregates services and adds value to the 
viewer. 
 
SMPTE Society of Motion Picture and Television Engineers 
 
Studio – the entity that creates content. 
 
Viewer – the target person for the consumption of content. 
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4 Introduction 
 
This report characterizes various Interactive TV applications identifying those types of 
applications that can be implemented with: 
 



  The Internet (PC, but no Special TV Receiver) 
  SMPTE DDE-1 (Transport A) 
  SMPTE DDE-1 (Transport B) and ATSC DASE (Declarative only2) 
  DVB MHP 1.0 and ATSC DASE (Procedural only) 
  ATSC DASE-1 and DVB MHP 1.1 (Procedural and Declarative) 
  OCAP 



 
A plain TV receiver can be used by synchronizing TV and Internet content exclusively at the 
production end.  This requires the viewer to have both a TV and a separate Internet link and 
browser often in separate physical devices.  This is done today with Monday Night Football, and 
Who Wants to be a Millionaire.  Related “enhancements” are provided on the Internet screen 
scripted, and often synchronized, to the video/audio production. 
 
The next step up is synchronizing TV and Internet content by means of broadcasting SMPTE 
DDE-1 triggers using the "Transport A" (more on this later) network model. 
 
Synchronizing TV and Internet content by means of broadcasting SMPTE DDE-1 triggers and 
HTML content using the "Transport B" (more on this later) network model, or with ATSC 
DASE Declarative content only. 
 
Even more sophisticated applications can be done using procedural applications using Java as 
defined in DVB MHP 1.0 or with ATSC DASE Procedural content only. 
 
Finally, there are systems based on both declarative and procedural environments, such as ATSC 
DASE-1, DVB MHP 1.1 and OCAP. 
 
For completeness, it is worth noting that there are a few proprietary systems that have been 
deployed around the world with varying market penetration.  These systems are not discussed 
further here, but for reference and future research, ones known to the author are: 
 



  AOL-TV3 
  Canal+ 
  DTG 
  MHEG 
  OpenTV 
  WebTV/UltimateTV4 



                                                 
2 Since we are discussing content here and not receiver s, this is a valid configuration of content. 
3 This is very close to SMPTE DDE-1. 
4 This is very close to SMPTE DDE-1. 
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  Wink 
 
This report attempts to answer the following question for each content configuration: What 
Interactive TV applications can the approach implement cost effectively with acceptable 
response times for a viewer? The characterizations include: 
 



  a description of the application 
  who would be interested in producing such an application 
  who is producing or planning to produce such an application 
  who would be the audience 
  which interactive TV approach can realistically implement the application 
  why the application requires or is best suited for a particular interactive TV approach 



 
It is worth noting that at the time of this writing, two standards organizations are undertaking a 
new review of the interactive television application requirements.  ATSC recently formed a new 
top level subcommittee, “Applications” reporting to its executive committee.  And ITU, which 
has formed a joint rapporteurs group between the related ITU-R and ITU-T groups, called JRG-
1.  The reader is encouraged to keep in touch with the progress and output of these groups. 
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5 Production and Distribution Overview 
 
The television production and distribution system is quite complex.  A high level overview is 
found in Figure 5.1 below. 
 



Figure 5.1 Television Production and Distribution 



            



Studio 1 Distribution Broadcaster Receiver



Studio 2 Studio 3 Studio 4



 
 
The interesting thing to note is that the production process in the traditional production studio is 
actually at every major step in the distribution system.  That is, "content" can be created and 
inserted at multiple points along the way from the original creation in Studio 1 to the Receiver.  
In fact, with the new PVR technology, the viewer has the ability to store and (soon) a certain 
amount of studio editing capability, adding to the complexity of the system as shown in Studio 4. 
 
The requirements at each point are different.  What makes sense for Studio 1 to create may be 
entirely different from what Studio 2 creates, and so on. 
 
Further complicating things is that content can be either "live" or played from recorded media, 
and this status can change during its distribution.  For example, a live feed from a Studio 1 may 
first go to storage in the Distribution, Broadcaster, or Receiver to be finally played back to the 
viewer at a later time. 
 
Note that the Distribution and Broadcaster are the same entity in the case of DBS and cable 
systems. 
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6 Review of Existing Data Applications 
 
 
One of the major categories to consider in advancing any new technology is to ensure that at 
least previous applications of the old technology are accommodated.  Specifically, the primary 
ones to consider are: 
 



  Closed Captioning 
  Nielsen Rating System 
  Teletext 



 
These are discussed in more detail below.  Note that they all are carried in the existing analog 
transport. 
 
 



6.1 Closed Captioning 
 
Closed captioning is traditionally thought of as an orthogonal “special” application, and it is 
often implemented with the minimum requirements mandated by the FCC.  The original intent 
was to address the hearing-impaired. However, it has emerged as a useful feature for many 
people, often enabled by simply muting the audio on the television receiver. 
 
Closed captioning is fundamentally a data service as everyone is thinking about it. The fact that 
it is treated specially in the transport is a historical artifact rather than a correct current 
categorization or architecture. 
 
Closed captioning for the analog (NTSC) market is defined in [ATVCC].  However, there is 
already a DTV market standard defined in [DTVCC] and being implemented, so that is used for 
this analysis.  A summary of this in the light of a data service is provided here as a requirement 
for future data enabled receivers.  In other words, even though closed captioning is treated 
specially, it is easy to argue that any data environment should be able to address its requirements.  
Further, advanced closed captioning is likely to be implemented in the interactive environment, 
so it should be able to build on the basic functionality of [DTVCC]. 
 
Closed captioning is displayed in multiple rectangular windows positioned on the screen by the 
author.  These are contained in the safe image and safe title sub-regions of the physical display.  
 
The data service is basically a stream of 8-bit ASCII character codes from the [LATIN-1] 
character set.  Commands and attributes are encoded and embedded in this stream along with the 
text itself. 
 
The embedded commands can both define the organization and attributes of the text, as well as 
perform operations on previously defined windows. 
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The window control commands allow them to be created, deleted, and turned on and off.  In 
addition, the manner in which the “on and off” occurs can be specified from one of “snap” 
(instant on/off), “fade” and “wipe” (traditional production meanings).  Finally, the current 
window can be selected. 
 
When a window is created, the following properties can be defined: 
 



  Color 
  Border 
  Opacity (alpha blend). 



 
Text is added to a window according to the currently defined “pen”.  A pen can have the 
following attributes: 



 
  Size 
  Spacing (monospace or proportional) 
  “Offsetting” (direction of text) 
  Italic 
  Underline 
  Foreground color and opacity 
  Background color and opacity 
  Outlining 
  Style 



 
0 - Default (undefined) 
1 - Monospaced with serifs (similar to Courier) 
2 - Proportionally spaced with serifs (similar to Times New Roman) 
3 - Monospaced without serifs (similar to Helvetica Monospaced) 
4 - Proportionally spaced without serifs (similar to Arial and Swiss) 
5 - Casual font type (similar to Dom and Impress) 
6 - Cursive font type (similar to Coronet and Marigold) 
7 - Small capitals (similar to Engravers Gothic) 



 
  Metadata:  



 
1. Dialog (normal words being spoken by characters in the programming) 
2. Source or speaker ID (name of the speaker, or a description of the source of a sound) 
3. Electronically reproduced voice (spoken audio heard by the characters in the drama 



coming from a phone, radio, PA, etc.) 
4. Dialog in a language other than the drama’s primary language 
5. Voiceover (narration or other disembodied voice NOT heard by the characters in the 



drama) 
6. Audible Translation (voice of a disembodied translator NOT heard by the characters 



in the drama) 
7. Subtitle Translation (text showing a translation into the primary language of the 



drama) 
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8. Voice quality description (description of a voice quality) 
9. Song Lyrics (words being sung) 
10. Sound effect description (a description of a nonverbal sound or music heard by the 



characters in the drama) 
11. Musical score description (a description of background music NOT heard by the 



characters in the drama) 
12. Expletive (an interjectory word or expression, possible profane or harsh) 
13. Text not to be displayed (reserved for future use by a text-based control and 



information channel within the caption text stream; e.g., hypertext, related non-
caption program information) 



 
 
[DTVCC] and [ATSC] define descriptors to provide specific announcement and signaling of the 
closed captioning (data) service.  These specifications also define an encapsulation for the 
character stream.  For example, in ATSC, it is put in a table in MPEG Picture UserData within 
the video encoding (see [MPEG-VIDEO]). 
 
This is fundamentally a synchronized service as the bytes are bound to a specific frame of video 
and it is recommended that they be visible or acted on by the presentation of that frame.  
According to the specification, text and commands are transmitted ”shortly before they are to be 
displayed”.  However, there is also a delay command which effectively permits the deferred 
display of a window by x seconds (1/10 second resolution) into the future. 
 
No return channel is required for this service, as it is broadcast only with no defined viewer 
interaction other than on/off. 
 
In summary, this is a synchronized, private data stream service that requires a receiver 
application that can decode the byte stream and display certain overlapping windows with 
various fonts and colors.  It is closely associated with the video/audio service.  No return channel 
is needed for this service to work.  No viewer input is required, although some control over 
enabling and disabling the entire service is common. 
 
 



6.2 Nielsen Rating System 
 
The Nielson Rating System provides summarized viewing habits and demographics to its 
subscribers (typically TV Stations and Networks).  It does this by collecting viewing information 
on selected households.  Originally, this was done with written diaries, but today it is done with 
semi-automated boxes connected both to the television and the subscriber's phone line (the 
“return channel”). 
 
The box allows individual viewers to log in and out.  It also listens to the analog video signal for 
the rating service data that is inserted by the broadcasters.  The data that is inserted (and read by 
the box) is: 
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  Source Identification 
  Date 
  Time 
 
These are encoded in 48 bits and sent in every field, replicated in both lines 20 and 22. 
 
The source identification is a unique number that identifies the video/audio stream.  It is a 
proprietary number assigned by Nielsen to each stream of each network/broadcaster customer. M 
For example, a network might have 15 source ID's, one for each feed they send out across the 
country.   It is analogous to the MPEG source_id field used in digital transports, including both 
ATSC and DVB. 
 
The date and time values are absolute date and time of day.  The existing [NABTS] time service 
was not used, although the reason for this is not clear.  It may be due to the non-absolute time 
reference and/or differing output from the various broadcasters.  Absolute date and time of day 
information is supported by both ATSC and DVB digital MPEG transport tables. 
 
The box (named the "People Meter") maintains an event log of changes to any of the tracked 
items - source ID, as well as individual login and logout events.  It logs these along with the date 
and time of day at each event.  Periodically (typically once per day in the middle of the night) the 
box sends the event log back to the Nielsen server.  The Nielsen server then has to correlate this 
source ID and date./time information with network and broadcaster station logs in order to 
determine what shows were actually being watched.  It also correlates the login/logout data with 
demographic information about each person that was collected in advance. 
 
In summary, this is an interactive data service requiring only existing MPEG transport metadata 
information plus a return channel.  The viewer input required is only to log in and out.  It is not 
bound to any service, and runs at all times. 
 
Upcoming advancements in this service include encryption of the forward source identification, 
and nested source identifications.  The latter allows for more robust tracking of local broadcaster 
ad and other program insertions.  Currently these have to be correlated by Nielsen from 
broadcaster station logs. 
 
Clearly, the service would benefit from ISAN program identifier values being broadcast.  These 
are unique identifiers for programs that are being standardized by SMPTE, ISO and ATSC.  
Along with the source ID, this would allow direct correlation with the programs being broadcast 
without having to correlate them with the network/broadcaster station logs. 
 
 



6.3 Teletext 
 
Teletext is an interactive broadcast data service.  Like DTVCC, its broadcast encoding supports 
text and limited character-based graphics.  Unlike DTVCC, it has the notion of multiple "pages", 
and usually in practice supports a return channel. 
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Teletext was first deployed in the UK in 1976!   It has become quite popular in Europe, but never 
really took off at all in the US.  It nevertheless is the foundation of basic interactive television 
data services.  Teletext is currently in use in over 30 countries, with over 40 million teletext 
decoder chip sets shipped. 
 
In addition to the public teletext systems, private information systems have been designed for 
businesses, hotels and airports.   These private systems can be designed to use the full video field 
in which the whole TV service is used for data information, allowing a much wider range of 
information and/or extremely fast access times. 
 
The primary use of teletext is for “subtitling”, which includes closed captioning (just a form of 
subtitling in the native language).  Using the pages and magazines, multi-lingual subtitling is 
possible and now becoming more popular.  Other simple applications include program guides 
and VCR recording control.  More complex applications in use are: 
 
  Real Time Stock Quotes  
  News Services, including pictures and graphics  
  Travel Information: 



  Airline and Rail Schedules 
  Hotel Availability 
  Road Conditions 
  Weather Conditions 



  Local Emergency Information  
 
A teletext service consists of up to eight magazines.  Each magazine consists of up to 100 pages.  
The magazine number is implicitly encoded in the page number.  Each page also has an 
associated sub-page which can be used to extend the number of individual pages within each 
magazine. 
 
A teletext service will broadcast many pages on a carousel, and the viewer can request any 
specific page.   Typical carousel times are around 30 seconds, so even in receivers that cannot 
store the pages in advance, access time averages around 15 seconds for each page. 
 
The character and graphics matrix is 40 across by 24 down.  While this is a fairly crude by 
today’s web graphics standards, it still provides a a very viewable basic graphics service. 
 
Some metadata information that may be broadcast along with the text/graphics itself is: 
 
  Network Identifier 
  Local Channel Identifier 
  Programme Identifier 
  Country 
  Date & Time 
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The encoding in use permits 45 bytes in one line. Many broadcasters allocate 8 lines per field for 
teletext, for a total of 360 bytes per field.  One page of data requires 24 packets (one packet per 
character line), or about 3 total fields.  This results in about 17 pages per second on most systems 
concurrently carrying video and audio as well. 
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7 Authoring Requirements & Considerations 
 



7.1 Introduction 
 
In order to better understand the requirements of “interactive television”, the author interviewed 
a variety of people in the industry.  Several people in each category of the distribution provided 
their thoughts about what should be done or what they wanted to do with the upcoming 
technology.  Those interviewed came from traditional programming studios, broadcasters, and 
cable and DBS head-ends.  All of which are “authors” of interactive television content. 
 
The discussion and requirements in this section are a composite of information obtained through 
all the interviews most of whom wished their contributions to remain anonymous.  The reader is 
cautioned about drawing any conclusions about the source of any specific statements made here. 
 
The first thing that needs to be pointed out is that, without exception, the input about applications 
was always clouded by the knowledge of what basic system level technology was available to 
the author.  In other words, it was not possible to separate the pure authoring requirements and 
desires of the creative talent from the context of what was reasonable given the direction of the 
industry in receiver architecture and technology.  In discussions with the more creative talent, 
there was usually a gap in what they could even imagine doing.  And, as one talks to more 
technically-inclined authors, their thinking was targeted towards what they knew to be currently 
(or available shortly) possible.  This results in a circular dependency between the technology that 
is available and the possible applications that may be inspired. 
 
It was also very clear that there is a lack of clear business models and that the industry is in a 
highly experimental mode of trying things to see what works.  This includes employing focus 
groups, and other testing, marketing and promotion.  These activities are not only determined to 
find the business models that work, but also to see what technology that is being proposed left 
and right by suppliers will actually work for them. 
 
So, the end result is that the applications requirements review is a complex and iterative circular 
process of thinking about what is desirable in the context of what is technically possible.  This 
circular process will continue for some time to come before “interactive television” is fully 
defined and realized for the average viewer. 
 
 



7.2 Summary of the Application Scenarios 
 
During the course of all the interviews and discussions, there were a set of application scenarios 
that came forth.  These are summarized below and described briefly in this section.  There is no 
attempt here to try and prioritize these or assess their viability, either long term or short term.  
They should be considered a reasonably complete list of categories of applications that are likely 
to be experimented with. 
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  Coupons 
  Electronic Program Guide (EPG) 
  EPG Interaction 
  Gambling 
  Gaming 
  Home Shopping 
  Inquiry 
  Look and Feel 
  Mark for Recording 
  Polling 
  Sports Statistics 
  Train/Plane Schedules 
  Targeted Advertising 
  Viewer Demographics 
  Weather 



 



7.2.1 Coupons 
 
This is the offer for a discount or other incentive to the viewer for a product or service.  This 
could range from the discounted pay per view movies from the broadcaster or aggregator itself, 
or for items currently being advertised.  This is different from “inquiry” below in that it could be 
done without any interaction by the viewer.  This has the interesting receiver requirement that 
there be some sort of output device to either print the coupon or otherwise transfer its value to 
the viewer. 
 
 



7.2.2 Electronic Program Guide (EPG) 
 
This is the display on the receiver of the services and programming that is coming up.  This data 
is carried either in the television signal or out of band, and does not require any sort of return 
channel (see more below on enhanced variations on this).  Also, the interaction is local to the 
receiver – that is, it is used primarily for tuning or recording or other things the viewer does 
locally to the receiver. 
 



7.2.3 EPG Interaction 
 
This is a richer EPG experience that involves retrieving program reviews and other activities that 
require a return channel.  Other examples include: purchasing pay per view movies, purchasing 
DVD’s, purchasing audio CD’s, obtaining more information about the movie or audio program 
such as artists, directors, etc. 
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7.2.4 Gambling5 
 
This is the ability to wager money for all the usual sorts of gambling scenarios, such as: 
 



  Racing (horse, dog, auto, etc) 
  Sports (football, soccer, basketball, golf, etc) 
  Individual Games of Chance (poker, 21, etc) 



 
Betting on live events such as sports and races provides the opportunity to offer this data 
enhancement in conjunction with the video/audio of the event itself.  This is a more compelling 
for the television broadcast than simply a game without any video/audio context. 
 
Even games of chance, such as poker or 21 card games could be played using a full-time return 
channel to provide the necessary real-time interaction. 
 



7.2.5 Gaming 
 
This is the live interaction with a game show where the viewers play along with the game show 
contestants and optionally each other.  Prizes may be awarded for high scores.  Detailed statistics 
about the answers are provided, etc.  This requires a robust return channel and central processing 
computers.  It also has limitations when not done in real time or not done live worldwide. 
 



7.2.6 Home Shopping 
 
This is the traditional service provided by the Home Shopping Network, QVC, etc.  The only 
difference is that instead of having to go out of band with a voice call to an 800 number or go to 
one’s PC to visit a website, the products can be purchased with a single button action by the 
viewer.  This requires a business model in place and some (although modest) return channel 
functionality. 
 



7.2.7 Inquiry 
 
This is a simple action by the viewer to request more information about the current 
programming.  It would most often be used in advertising to send out product literature.  The 
difference between this and “coupons” above is that this is initiated by the viewer and may or 
may not have any prompting in the program. 
 



                                                 
5 At authoring time, the State of Nevada just approved online betting.  While some are concerned about the 
government approval of this application for broadcast television, it is the author’s view that its application, perhaps 
constrained to cable networks, is only a matter of time. 
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7.2.8 Look and Feel 
 
This is the ability of the (usually receiver manufacturer or aggregator) to control the viewer 
experience while outside the programming, such as when viewing an EPG.  Traditionally, this is 
done by the receiver manufacturer, however the aggregators are exerting more interest in 
branding and offering enhanced navigation features. 
 



7.2.9 Mark for Recording 
 
This is ability of a viewer to mark a program for recording.  This is a basic feature of the new 
PVR receivers, but it is an important interactive application.  The fact that it is a local interaction 
with the receiver is interesting technically, but does not make it any less important.  This 
function usually includes a range of sophistication in managing what is being recorded, the 
storage systems, etc.  This is just an extension of the VCR recording of the past. 
 



7.2.10 Polling 
 
Polling is the ability of the viewer to register an opinion, usually in the form of a yes/no vote.  
There is quite a bit of programming (mainly from local and network news) that does this now.  
The only difference is that instead of having to call a special phone number or go to the 
broadcaster’s web site, a simple one-button-push is done by the viewer without leaving the 
couch. 
 



7.2.11 Sports Statistics 
 
This is the live action enhancement of a sports event such as football, where the viewer is 
presented with the option of “browsing” various statistics about the game, the individual players, 
past games, etc.  This can be done on a single screen, but is much more robust on 2 screen (either 
virtual or physical).  The statistics are both scrolled live, as well as carouseled during the 
program. 
 



7.2.12 Train/Plane Schedules 
 
This is a popular teletext application today (although not in the US).  Pages of schedule data are 
carouseled during the broadcast of video and audio programming, or in some cases on a 
dedicated service.  The viewer can navigate locally through the data pages.  In more advanced 
versions of this, by using a return channel, tickets could be purchased. 
 



7.2.13 Targeted Advertising 
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Today, advertising is pretty constant for all viewers, except for local ad insertion by 
broadcasters.  However, when a receiver has enough demographic information stored in it, and 
enough forward service bandwidth is available, advertising can be more highly targeted to the 
viewer.  For example, if the receiver knew the basic range of household income, and automobile 
ad would select the model of car most likely to appeal to that household (e.g. a Cadillac versus a 
Geo ad).  Another example of this is an ad whose video and audio is the same for everyone, but 
has a text overlay that shows the nearest retail store to the viewer based on the viewer’s zipcode. 
 



7.2.14 Viewer Demographics 
 
This is a more advanced version of the Nielsen Rating system.  First, some amount of this is 
needed to implement the targeted advertising above.  But more importantly, this can provide 
valuable (to the broadcaster and programmer) statistics about what is being viewed and when, 
along with basic household information.  Obviously such active feedback generates privacy 
concerns that have to be managed. 
 



7.2.15 Weather Information 
 
This is an example of a generic category of programming for which the primary information 
being conveyed is data.  Weather is just the most obvious example.  This is the ability to 
complement the video/audio programming with summary information that can be called up by 
the viewer on demand.  In the weather example, the viewer could bring up the local forecast 
without waiting for the video/audio carousel to come around again. 
 



7.2.16 Other 
 
In some interviews, there was a general theme of trying to integrate traditional Internet 
experiences with television viewing.  Examples of this are email, web browsing as well as some 
proprietary system features.  While this may or may not be a viable receiver product integration 
step, it was omitted from this study since it did not offer any new viewer experience, but rather 
an integration of existing experiences.  This paper focuses on new applications that are used in 
conjunction with the video and audio programming. 
 
Not interviewed, but certainly in existence today, are “data services” that are unrelated to the 
video and audio.  These are simply using the digital television signal as a transport for the 
carriage of a variety of services that could be delivered by other means as well, such as Internet, 
satellite, etc.  Again, since these are not television programming applications (i.e. not related to 
any video and audio), these too are omitted from the discussion. 
 
Finally, notably absent from the interviews (in the author’s opinion) was pornography.  This may 
be due to the aversion to it from traditional family programming, ratings phobia and FCC 
regulations today.  However, pornography has traditionally launched the initial business models 
for many new technologies.  And, the author would expect this to play an important role in 
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interactive television.  It may be constrained to cable environments, and almost surely requires a 
CA system to properly control and deploy.  But an analysis of likely television data applications 
would not be complete without at least mentioning this. 
 
 



7.3 Types of Authors and Their Primary Applications 
 
As shown in Figure 5.1, there are different kinds of authors in the television distribution system.  
There are those in the studios that are working to enhance the basic programming by adding data 
to the video and audio they traditionally produce.  The location of the studio can be anywhere in 
the distribution.  It is characterized by the need for a data-capable edit station.  And, there are 
aggregators such as cable systems and DBS systems.  These authors are less interested in 
enhancing any particular program, but rather offering wider services.  Finally, there is the 
receiver itself which offers some applications to the viewer independent of the programming 
being broadcast. 
 
The applications summarized above can be categorized by type of author, or source.  This is 
helpful to better understand what tools may be needed at what point in the distribution and what 
receiver capabilities may be required in different configurations (for example, terrestrial 
broadcast versus cable/DBS systems).  Table 7.1 below provides this summary.  Note that all 
applications are arguably in all source categories, but this comes from where the application 
interest lay in the interviews. 
 



Table 7.1  Sources of Applications 
 



Application Programmer Aggregator Receiver 
Coupons X X  
EPG  X X 
EPG Interaction X X X 
Gambling X   
Gaming X   
Home Shopping X   
Inquiry X X  
Look and Feel  X  
Mark for Recording   X 
Polling X X  
Sports Statistics X   
Train/Plane Schedules X   
Targeted Advertising X X  
Viewer Demographics X X  
Weather X   
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7.4 Authoring Considerations 
 
There are several system level technology factors in considering the type of applications that are 
possible.  While normally it would be better to discuss these as part of the solution space, they 
affected the authoring discussions above, so they deserve some discussion here.  The main 
system factors are: 
 



  Number of Screens 
  Connectivity 
  Financial Model 
  Broadcast Timing 
  Cost of Production 



 



7.4.1 Number of Screens 
 
The ITV experience has been evolving over time to a convergence in some manner between the 
traditional television video/audio presentation and some form of  related “data” content.  This is 
made available through some sort of distribution (more below on connectivity).  In some cases, 
the related material is displayed on the same screen as the video and audio.  A teaser to purchase 
a product is an example.  Alternatively, an application may be better displayed on a 2nd screen 
separate from the video.  This latter form has been called  “the 2-screen scenario”.  Note that this 
can be implemented as two physical screens or the ability to switch between 2 virtual screens on 
the same physical display device.  And, this may be a computer screen, an eBook screen, etc. 
 
A single screen generally provides poor navigation, and is capable only of “light” interaction.  
This is the result of two main factors: 
 



  Distraction from the main overall purpose of the programming 
  Best use of screen real estate 



 
A summary of the applications and which need which mode is summarized in Table 7.2 below 
(author’s opinion).  In some cases, the applications could be done in more than one mode 
depending on how it was done, so there are a few that have more than one column marked.  Also, 
note that there are a few applications that require no screen at all.  The signal to the viewer is 
implied in the video/audio, or none is truly required. 
 



Table 7.2  Screen Requirements of Applications 
 



Application No Screen One Screen Two Screens 
Coupons X   
EPG   X 
EPG Interaction   X 
Gambling  X X 
Gaming  X X 
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Home Shopping X X  
Inquiry X X  
Look and Feel   X 
Mark for Recording   X 
Polling  X  
Sports Statistics  X X 
Train/Plane Schedules   X 
Targeted Advertising  X  
Viewer Demographics X   
Weather  X X 
 
One measure of the viewer experience complexity is how many screen are needed to accomplish 
the application.  This will affect the production cost as well as the type of involvement of the 
viewer. 
 



7.4.2 Connectivity 
 
The connectivity of the receivers plays a large role in the applications it is capable of handling.  
The connectivity includes the forward channel as well as the return channel.  These can take the 
form of a single broadcast television signal (with data), a part-time proprietary return channel, a 
full-time 2-way Internet connection, or some combination of all of them.  The related data, in 
addition to being delivered in the broadcast, could also be delivered outside the broadcast stream 
over an Internet connection for example.  This might be done with the volume of data is 
significant or the data is highly targeted to individual viewers, thus requiring a dedicated 
connection. 
 
Adding a simple, part-time return channel, it is also possible to do all the “light” interaction 
applications listed above.  Many of these can be done with a deferred callback, hence the “light” 
return channel notion. 
 
With a “serious” forward and return channel connection (such as DSL or cable-modem and/or 
digital forward data channel), then all the data and interactive-intense applications are possible.  
Many authors are assuming this richest connectivity mode will be in place, and that it will not 
incur any additional cost to use it for enhancing the programming. 
 



Table 7.3  Return Channel Requirements of Applications 
 



Application None Part Time Internet 
Coupons X   
EPG X   
EPG Interaction   X 
Gambling   X 
Gaming   X 
Home Shopping  X  
Inquiry  X  
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Look and Feel X   
Mark for Recording X   
Polling   X 
Sports Statistics X   
Train/Plane Schedules X X  
Targeted Advertising X   
Viewer Demographics X   
Weather X   
 
As in the number of screens, the type of return channel required by an application may affect its 
production cost (will require server systems in addition to more expensive receivers). 
 



7.4.3 Financial Model 
 
There are two fundamental financial models that affect the applications.  The first and foremost 
is anything that increases viewership.  However, there is also a new model – direct financial 
transactions.  The former is the traditional goal of any new production technique – increase the 
number of people watching the programming (ratings).  The latter is a new model that is being 
tried where viewers are given the opportunity to buy something or otherwise directly cause a 
financial event to occur.  Finally, there is the ability to provide targeted advertising. 
 
The increased viewership can come from providing extra information about the video/audio 
programming – making the experience richer.  This could be in the form of sports statistics or 
technical details on a topic in the broadcast, etc.  The author’s opinion of the financial model 
categorization is summarized in Table 7.4 below. 
 



Table 7.4  Financial Model Requirements of Applications 
 



Application Unknown Increased Viewership Direct Revenue 
Coupons   X 
EPG X   
EPG Interaction  X  
Gambling  X X 
Gaming  X  
Home Shopping  X X 
Inquiry   X 
Look and Feel X   
Mark for Recording X   
Polling  X  
Sports Statistics  X  
Train/Plane Schedules  X X 
Targeted Advertising   X 
Viewer Demographics X   
Weather  X  
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7.4.4 Broadcast Timing 
 
There are 3 broadcast scenarios that affect how applications will work that I’ve named, “timing” 
of the broadcast.  They are: 
 



  Live 
  Taped 
  Syndicated 



 
When doing interactive applications, these scenarios greatly affect the type and nature of the 
applications that are possible.  For example, it may be difficult or impossible to do a game show 
on syndicated programming since it can be broadcast at random dates and times in every market.  
Even a taped show, or one that is delayed for time zones, can pose some challenges and practical 
limitations.  Similarly a live broadcast has its own challenges in the authoring (has to be done in 
real time) as well as response system behavior if the broadcast reaches a large international 
audience, such as the Super Bowl.  The possible affect of broadcast timing on applications is 
shown in Table 7.5 below. 
 



Table 7.5  Broadcast Timing Requirements of Applications 
 



Application Live Taped Syndicated 
Coupons X X X 
EPG X X X 
EPG Interaction X X X 
Gambling X   
Gaming X X  
Home Shopping X X  
Inquiry X X X 
Look and Feel X X X 
Mark for Recording X X X 
Polling X   
Sports Statistics X   
Train/Plane Schedules X X  
Targeted Advertising X X X 
Viewer Demographics X X X 
Weather X   
 
 



7.4.5 Cost of Production 
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The cost of production will affect the success of an application idea.  This is just basic television 
production 101.  But some applications have hidden costs such as server farms and real-time 
costs all of which can be quite high and beyond the authoring of the data itself.  And, any real-
time authoring is going to be difficult, just as it is for video and audio.  Table 7.6 below shows 
the author’s estimate of the relative costs of the applications. Note that the “cost” is per program, 
so in the case of receiver functions, this will bias them to be low since the costs are amortized 
over many services and programs over time. 
 
 



Table 7.6  Estimated Cost of Production of Applications 
 



Application Small Modest High 
Coupons X   
EPG  X  
EPG Interaction  X  
Gambling   X 
Gaming   X 
Home Shopping  X  
Inquiry X   
Look and Feel X   
Mark for Recording X   
Polling  X  
Sports Statistics  X  
Train/Plane Schedules  X  
Targeted Advertising X   
Viewer Demographics X   
Weather  X  
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8 Overview of Content Architectures 
 
There are a variety of architectures and technology being proposed for use in interactive 
television and processing of data essence.  In most cases the definition of the architectures was 
driven by available technology.  These have been standardized, or are in the process of being 
standardized, by various standards bodies in the world.  It is interesting to note that in all cases, 
while content authors have usually participated at some level, the design work was primarily 
driven by receiver platform manufacturers.  Hence it will be more convenient to describe the 
architectures by reference to the receiver model, rather than an authoring model. 
 
There are several systems we will review here and analyze with respect to the requirements of 
the applications described in the preceding sections.  These architectures are: 
 



  None (separate Internet browser) 
  SMPTE DDE-1 (Transport A) 
  SMPTE DDE-1 (Transport B) & ATSC DASE 1.0 (declarative portion only) 
  DVP MHP 1.0 & ATSC DASE-1 (procedural portion only) 
  DVB MHP 1.1 & ATSC DASE-1 
  OCAP 



 
These are each discussed in more detail below. 
 



8.1 None (separate Internet browser) 
 
This architecture is one where the television broadcast and television receiver have no special 
capability with respect to data essence.  The television shows are being enhanced in some 
manner through the exclusive use of the Internet and a web-based computer.  “Normal” viewers 
are not provided any extra experience.  The extra experience comes from a household computer 
(typically a Windows PC) with web browser.  The experience can be a passive one from the 
author, requiring the viewer to navigate around on his own, presumably in parallel with the 
video/audio broadcast. 
 
Alternatively, through the use of scripting, the author can push” an data experience to the viewer, 
and optionally provide some loose synchronization with the video/audio programming. 
 
Finally, the single household computer could also have a video receiver built in, which could 
provide the video/audio experience on the same screen as the web browsing experience.  The 
only connection between the two is a compositing by the household computer. 
 
There are no standards for this experience other than the loosely implemented web browser 
standards.  Content is often authored with a lot of conditional scripting to broaden the receiver 
platforms it supports. 
 
A full time Internet connection (return channel) is required. 
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8.2 SMPTE DDE-1 (Transport A) 
 
SMPTE is very close to completing the standardization of a declarative-based architecture, 
known as Declarative Data Essence, Content Level 1 (DDE-1).  This includes the common web 
browser technology: 
 



  HTML 4.0 (All 3 Document Type Definitions)  
  CSS1  
  ECMAScript  
  DOM-0 



 
Additionally, it includes decoders for the following content types, which may be embedded in 
the HTML: 
 



  ASCII Text (text/plain) 
  PNG Images (image/png)  
  JPEG Images (image/jpeg) 
  PCM Audio (audio/basic) 



 
URI scheme support includes: 
 



  tv: 
  lid: 
  http: 



 
And, finally, it includes support for a “trigger”.  A trigger is a special data type that is carried in 
the video/audio stream and provides synchronization between the DDE-1 content and the 
video/audio programming.  The synchronization is a bit loose since the system assumes zero 
decode time for both the trigger and the target content.  The trigger is typically a URI (http: for 
Transport A). 
 
“Transport A” is an architecture where the triggers are sent in the video/audio broadcast, but the 
rest of the content is actively retrieved by the receiver from the Internet in response to the 
triggers.  Like the “none” case above, a full time Internet connection (return channel) is 
presumed and required for any application to work.  For more information, please see [DDE]. 
 
A typical DDE-1 receiver is shown in Figure 8.1 below. 
 



Figure 8.1 Typical DDE-1 Receiver. 
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8.3 SMPTE DDE-1 (Transport B) & ATSC DASE-1 (Declarative Only6) 
 
The “Transport B” version of DDE-1 delivers the data over the video/audio broadcast along with 
the triggers.  The Internet return-channel in this architecture is optional, since all the data essence 
could be delivered in the video/audio broadcast.  The triggers are more likely to use the lid: URI 
scheme, but can use both lid: and http:. 
 
ATSC is very close to completing the standardization7 of its DTV Application Software 
Environment (DASE).  It includes two main application environments: Declarative and 
Procedural.  For this architecture we will constrain it to only a declarative application (DA) only.  
Due to the primary functional requirement of the DASE-DA, it is functionally very similar to 
SMPTE DDE-1, the only exception being no return-channel is defined. 
 
ATSC-DA is comprised of the following Web technology: 
 



  XDML (XHTML1.0 Traditional and Frameset subsets)  
  CSS2 Subset 
  ECMAScript  
  DOM2 Subset 



                                                 
6 This is not meant to characterize a possible DASE receiver as “declarative only”, but rather define it through an 
authoring constraint. 
7 This document is based on the ATSC work in process as of this writing.  The reader is cautioned that the final 
DASE-1 Standard may differ from this and final publication from ATSC should be consulted. 
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Additionally, it includes decoders for the following content types, which may be embedded in 
the XHTML: 
 



  PNG Images (image/png)  
  JPEG Images (image/jpeg) 
  PCM Audio (audio/basic) 
  MNG Animated Graphics (video/mng) 
  Portable Font Resource (TrueDoc®) Fonts (application/font-tdpfr) 
  Zip Archive (application/zip) 



 
URI scheme support includes: 
 



  tv: 
  lid: 



 
And, finally, it includes support for a “trigger”.  A trigger is a special data type that provides 
synchronization between the DASE-DA content and the video/audio programming.  The 
synchronization is currently loose since the system assumes zero decode time for both the trigger 
and the target content.  The trigger is an event as defined at W3C.  This is a richer, more 
generalized version of the DDE-1 trigger. 
 
The main functional additions in DASE-DA are the support for MNG video files and 
downloadable fonts. 
 
There is no full time Internet connection or return channel.  For more information, please see 
[DASE].  A block diagram of a typical ATSC DASE receiver is shown in Figure 8.2 below.  
Note that the DA portion is all we are focused on in this section (ignore the PA environment). 
 



Figure 8.2 Typical ATSC DASE-1 Receiver. 
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8.4 DVB MHP 1.0 & ATSC DASE-1 (Procedural Only) 
 
Both DVB MHP 1.0 and ATSC DASE-1 define a procedural environment based on the Java 
Virtual Machine and a set of special API’s.  The two environments are very similar in that the 
API support is based around: 
 



  Personal Java 
  Java Media Framework (JMF) 
  Java® TV 
  HAVi 



 
In addition, they also each contain some private API’s (org.atsc.* and org.dvb.*) for support of 
the differences between the transports as well as functions not standardized in Java TV. So, 
while it may be possible to author content that works on both environments, it is likely that the 
behavior will vary or environment-dependent classes needed/used. 
 
See Figure 8.2 for a general picture of the architecture of the entire DASE environment.  Note 
that we are focused only on the PA environment in this section.  See Figure 8.3 below for a 
picture of a typical MHP 1.1 receiver.  For the procedural only environment, ignore the left half 
of the diagram. 
 
 



Figure 8.3 Typical DVP MHP 1.1 Receiver. 
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8.5 ATSC DASE-1 & MHP 1.1 (Procedural and Declarative) 
 
Finally, by combining the Declarative and Procedural environments, one has the union of the 
architectures described above.  See Figure 8.2 for the entire DASE-1 environment, and see 
Figure 8.3 for the entire MHP 1.1 environment, both of which have a similar architecture and 
design.  The major function difference is that DVB MHP 1.1 contains a return-channel. 
 



8.6 OCAP 
 
A standard for the US cable industry is underway8 in the OpenCable group managed by 
Cablelabs, called OCAP.  It is an environment that is basically the union of SMPTE DDE-1 
Transport B and DVB MHP 1.0. 
 



8.7 Summary of Platform Capabilities 
 
Table 8.1 shows a summary comparison of the platform capabilities important to authoring. 
 



Table 8.1 Summary of Platform Capabilities. 
 



Capability None DDE-1-A DDE-1-B 
DASE-



DASE-PA MHP 
1.0 



MHP 
1.1 



OCAP



                                                 
8 This information about OCAP is based on the presentation made by Cablelabs at the NIST Symposium held on 21-
June-01. 
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DA 
Markup Languages X X X   X X 
ECMAScript X X X   X X 
DOM X X X X  X X 
Image Content X X X X X X X 
PCM Audio X X X X X X X 
Java Virtual Machine X   X X X X 
Java TV API’s    X X X X 
HAVi API’s    X X X X 
JMF API’s    X X X X 
Return channel  X   X X X 
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9 Suitability of Each Receiver Configuration to the Application 
Requirements 



 



9.1 None (separate Internet  browser) 
 
While the least defined, this is the most powerful of the environments.  It relies on household 
computer capability which has grown to be quite rich.  And, often a Windows® and Pentium® 
platform is assumed where the content authors actually include executables and plugins for this 
specific platform.  This leads to a very open ended capability set, and thus, all applications could 
execute on this platform.  However, it forces a physical dual-screen environment, and it is not 
possible to have reliably synchronized applications.  The applications that seem workable in 
some reasonable manner are: 
 



  Teletext 
  Gambling 
  Gaming 
  Polling 
  Train/Plain Schedules 
  Weather 



 



9.2 SMPTE DDE-1 (Transport A) 
 
Transport A version of DDE-1 requires a return channel to work.  Hence it has a few extra things 
it can do that Transport B cannot reliably do.  It is declarative only, so applications that require 
general purpose computing cannot be done.  Unlike “none”, it uses a single screen so advertising 
and other applications requiring coupling to video can be accomplished.  The applications that 
seem workable in some reasonable manner are: 
 



  Teletext 
  Coupons 
  Gambling 
  Gaming 
  Home Shopping 
  Inquiry 
  Polling 
  Plane/Train Schedules 
  Weather 



 



9.3 SMPTE DDE-1 (Transport B) & ATSC DASE 1.0 (Declarative Only) 
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Transport B DDE-1 removes the requirement for a return channel.  Thus it has a reduced 
application set with respect to Transport A.  Since DASE DA is functionally very similar (the 
extra functions do not increase application support), then the list is identical.  The applications 
that seem workable in some reasonable manner are: 
 



  Teletext 
  Coupons 
  Look and Feel 
  Train/Plane Schedules 
  Weather 



 
 
 



9.4 DVB MHP 1.0 & ATSC DASE-1 (Procedural Only) 
 
ATSC DASE PA provides a robust general-purpose computing environment, but it lacks a return 
channel.  Hence many applications that it could otherwise do are not possible.  But, the 
applications that seem workable in some reasonable manner on ATSC DASE 1.0 PA are: 
 



  Coupons 
  EPG 
  Look and Feel 
  Train/Plane Schedules 
  Weather 



 
In contrast, the MHP 1.0 environment can do all applications except for “Mark for Recording”.  
The PVR functions like this are relatively new, else it would probably have that as well.  The 
primary reasons for this environment being able to handle the applications are: 
 



  Return channel 
  General Purpose Computing 



 



9.5 ATSC DASE-1 (Procedural and Declarative) 
 
This is just the union of the DA and PA capabilities, and thus the supported applications.  The 
union list is: 
 



  Teletext 
  Coupons 
  EPG 
  Look and Feel 
  Train/Plane Schedules 
  Weather 
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9.6 DVB MHP 1.1 (Procedural and Declarative) 
 
This is MHP 1.0 (including the return channel) and a DA environment similar to DASE-1, hence 
is supports all the application scenarios. 
 
 



9.7 OCAP (Procedural and Declarative) 
 
This is DDE-1-B, plus MHP 1.0.  Since DDE-1-B is functionally almost equivalent to DASE-1 
PA and MHP 1.1 DA, it is therefore functionally equivalent to MHP 1.1, and thus supports all 
application scenarios. 
 
 



9.8 Summary of Application Analysis 
 
Table 9.1 below shows a summary of all the applications discussed in this report and which are 
likely to work or are best suited to each environment.  As a general rule, anything can be done in 
a procedural environment with a return-channel.  So, you will find the MHP columns and the 
OCAP column to be complete.  However, the question of authoring cost affects this utility.  For 
example, what may be a suitable authoring cost using HTML may be excessive using Java.  
Thus, the fact that one could do anything in Java TV is only one factor in considering what is 
best.  This weighs in favor of the DA only environment (DDE). 
 
The second driving factor (not addressed in this “authoring” report) is receiver cost.  Clearly, it is 
more expensive to implement both the DA and PA environments than only one environment.  
So, without making any claims as to which environment may be more costly to implement in a 
receiver, clearly authoring both is more expensive than authoring one.  So, this weighs in favor 
of the DA or PA only environments (DDE, DASE PA, MHP 1.0). 
 
It is the author’s opinion that in the near term, authoring complexity (i.e. production cost – see 
Section 7.4.5), and receiver cost will both be large factors in adoption of specific ITV 
environments. 
 
The other thing of note is that the “Mark for Record” applications are not directly supported in 
any environment (although MHP comes close, there is currently no content identification to 
make it actually usable).  This is one of a class of applications grouped into “personal video 
recorders” or PVR’s, and are being addressed at this writing by the TV Anytime group [TVA].  
While this is primarily a receiver functional set, it is an important emerging capability that will, 
in the near term, overshadow the advanced environments discussed here, in the author’s opinion.  
The reader is encouraged to follow this work closely, particularly as it works through the content 
rights management issues. 
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Table 9.1 Summary of Application Suitability to Platforms. 



 
Application None DDE-1-A DDE-1-B 



DASE-DA 
DASE-PA MHP 



1.0 
MHP 



1.1 
OCAP



Closed Captioning    X X X X 
Nielsen Ratings     X X X 
Teletext X X X X X X X 
Coupons  X X X X X X 
EPG    X X X X 
EPG Interaction  X   X X X 
Gambling X X   X X X 
Gaming X X   X X X 
Home Shopping  X   X X X 
Inquiry  X   X X X 
Look and Feel   X X X X X 
Mark for Recording        
Polling X X   X X X 
Sports Statistics X X X X X X X 
Train/Plane Schedules X X X X X X X 
Targeted Advertising X   X X X X 
Viewer Demographics     X X X 
Weather X X X X X X X 
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Summary


This Recommendation defines APIs, semantic guarantees and system aspects of platform behaviour for harmonized procedural content formats for interactive TV applications.


WORKING DOCUMENT TOWARDS A
PRELIMINARY DRAFT NEW RECOMMENDATION


Harmonization of procedural content formats for interactive TV applications


(Questions ITU-T 8/9 and ITU-R 13/6)


The ITU Radiocommunication Assembly,


considering


a)
the need to harmonize the applications environment to achieve interoperability, interchange of content and economies of scale;


b)
the substantial commonalities that have been identified in proposals contributed to ITU which are summarized in Appendix A;


c)
the need for an integrated approach to procedural and declarative aspects to which attention is drawn in Appendix A;


d)
the possibilities for migration to a common platform from legacy solutions,


recommends


[1
the use of the terminal specification framework given in Annex 1 which provides semantic guarantees and system aspects of platform behaviour for the APIs in the common core given in Appendix A;]


[2
the use of service-specific additions such as those given in Appendix A, where necessary];


[3
a close interrelationship between procedural and declarative aspects];


[4
the development of migration strategies from legacy systems, assisted, where necessary, by additional functionalities such as the example given in Appendix B].


Annex 1

Globally executable MHP


This document specifies a set of interfaces, and the semantic guarantees underlying those interfaces to enable binary interoperability of applications between different receiver specifications and/or standards.


The full text of this document (approx. 70 pages) will be referenced as an ETSI document in the final draft Recommendation.


Meanwhile:


a)
the content pages only are reproduced in this Appendix.


b)
the full text is available on the ITU-R WP 6M/ITU-T SG 9 JRG-1 e-mail reflector as Mug 033r4.pdf.


c)
Those not having access to the JRG-1 reflector requiring to review the full text should apply to DVB for a copy of GEM 1.0 document Mug 033r4
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Appendix A


1
Scope


This Recommendation is intended to harmonize the application environment for interactive TV applications. There is substantial potential for commonality in the Procedural Application Environment. Such commonality would benefit service providers through interoperability of procedural content and would provide economies of scale for the manufacture of consumer equipment.


This Recommendation is the first in a series of closely interrelated Recommendations on the harmonization of the applications environment. It must be used in conjunction with one dealing with the declarative part and one describing the overall architecture which defines the relationship and interfaces between the procedural and declarative parts. It is published separately to give potential users early information about the recommended approach which is stable and has widespread support in all three ITU Regions. It must be emphasized that in implementation the procedural and declarative aspects form parts of the integrated total application environment.


2
Analysis of procedural APIs


The following set of tables identify the opportunities for commonality between the various procedural approaches as well as solutions for the market-specific requirements, where necessary.


Common core APIs for ARIB B24, DASE-1, MHP 1.0.2, 
MHP 1.1, and OCAP 1.0


		java.awt



		java.awt.event



		java.awt.image



		java.beans



		java.io



		java.lang



		java.lang.reflect



		java.net



		java.security



		java.security.cert



		java.util



		java.util.zip



		javax.media



		javax.media.protocol



		javax.tv.graphics



		javax.tv.locator



		javax.tv.media



		javax.tv.media.protocol



		javax.tv.net



		javax.tv.service





		javax.tv.service.guide



		javax.tv.service.navigation



		javax.tv.service.selection



		javax.tv.service.transport



		javax.tv.util



		javax.tv.xlet



		org.davic.media



		org.davic.resources



		org.havi.ui



		org.havi.ui.event





Additional APIs common to ARIB B24, MHP 1.0.2, 
MHP 1.1, and OCAP 1.0


		java.math



		java.rmi



		java.security.spec



		javax.net



		javax.net.ssl



		javax.security.cert



		org.davic.mpeg



		org.davic.mpeg.sections



		org.davic.net



		org.davic.net.dvb



		org.davic.net.tuning



		org.dvb.application



		org.dvb.dsmcc



		org.dvb.event



		org.dvb.io.ixc



		org.dvb.io.persistent



		org.dvb.lang



		org.dvb.media



		org.dvb.net



		org.dvb.net.tuning



		org.dvb.net.rc



		org.dvb.test



		org.dvb.ui



		org.dvb.user





Specific additional APIs common to MHP 1.0.2 and MHP 1.1 


		org.davic.mpeg.dvb



		org.davic.net.ca



		org.dvb.net.ca



		org.dvb.si





OCAP 1.0 specific additional APIs 


		org.ocap.application



		org.ocap.event



		org.ocap.hardware



		org.ocap.hardware.pod



		org.ocap.media



		org.ocap.net



		org.ocap.resource



		org.ocap.service



		org.ocap.system



		org.ocap.system.error



		org.ocap.ui.event





ARIB Bxx specific additional APIs


		jp.or.arib.si



		jp.or.arib.*





MHP 1.1 specific additional APIs


		java.applet



		java.awt.datatransfer



		java.text



		org.dvb.application.inner



		org.dvb.application.plugins



		org.dvb.application.storage



		org.dvb.dom.bootstrap



		org.dvb.dom.css



		org.dvb.dom.dvbhtml



		org.dvb.dom.environment



		org.dvb.dom.event



		org.dvb.dom.inner



		org.dvb.internet



		org.dvb.smartcard



		org.w3c.dom





		org.w3c.dom.css



		org.w3c.dom.events



		org.w3c.dom.html



		org.w3c.dom.stylesheets



		org.w3c.dom.views





DASE-1 specific additional APIs


		com.sun.awt



		com.sun.lang



		java.text



		java.util.jar



		javax.tv.carousel



		org.atsc.application



		org.atsc.carousel



		org.atsc.data



		org.atsc.dom



		org.atsc.dom.environment



		org.atsc.dom.html



		org.atsc.dom.views



		org.atsc.graphics



		org.atsc.management



		org.atsc.net



		org.atsc.preferences



		org.atsc.registry



		org.atsc.security



		org.atsc.si



		org.atsc.system



		org.atsc.trigger



		org.atsc.user



		org.atsc.xlet



		org.w3c.dom



		org.w3c.dom.css



		org.w3c.dom.events



		org.w3c.dom.html



		org.w3c.dom.stylesheets



		org.w3c.dom.views





Appendix B

Migration from legacy platforms


Since there are significant numbers of digital terminal equipment with legacy platforms such as BML and MHEG-5 it is important to develop migration strategies so that advantage can be taken of the enhanced functionalities defined in Annex A without disenfranchizing the users.


For example, migration from MHEG-5 to MHP could be facilitated by the provision of a standard interoperable MHP plug-in. Migration would be further assisted by some modifications to the advanced system. For example, in the case of MHEG-5 migration to MHP, the process would be assisted by the following:


1)
Extension of the graphics APIs to support drawing lines thicker than 1 pixel for all primitives. This could be implemented by extending the underlying PersonalJava specification or by making DVB-specific extensions.


2)
Addition of 14:9 font support to the DVBTextLayoutManager. If this is not feasible, then it may be possible to use a defensive solution of 16:9 for all display types. This would distort the font (by compressing it horizontally) but would ensure the expected text flow.



However, the logical widths calculated when using this aspect ratio would be different, resulting in the line breaks being inserted at different points in the body of text. More importantly, anything other than very basic formatted text (relying on tabulation) would have a slim chance of being rendered correctly.


3)
Addition of VK_CANCEL to the set of minimum supported key events, or removal of the requirement for this in MHEG.


4)
Synchronization of the character repertoire to MHEG repertoire in UKProfile1.


5)
Provision of CI AppMMI extensions; the ability for an interoperable plug-in to register itself as a handler for specific application domains, and the ability to operate a data pipe to the source module.


__________
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