Question 2/9 - Digital Transmission of Sound-Programme Signals�
�



Type of Question�
�
Task oriented Question that should eventually result in a Recommendation.


Motivation�
�
The ITU-T has issued a comprehensive set of Recommendations defining the form and structure of digital signals carried in a plesiochronous network, and on the synchronous digital hierarchy. Digital transmission systems and networks, conforming to ITU-T Recommendations are available worldwide, to be used, inter alia, for the transmission of sound-programme signals. Equipment with digital access to the primary level, offering different compromises between quality, audio bandwidth, cost, and bit rate has already been recommended before the 1997-2000 study period.


Although the use of digital sound signals should lead to an improvement in quality, digital techniques entail their own specific impairments. A number of different sets of coding parameters are currently being proposed for digital audio equipment, as requirements are different for different types of circuits or applications. Extensive work has been done in ITU-R Study Group 10 to define the quality level and other requirements for broadcast applications. Recent progress in digital audio coding techniques allows for a very considerable degree of bit-rate reduction to be achieved while maintaining high quality.


In view of the development of methods for the digital processing of sound signals, it is likely that these techniques will be widely used both for studio installations and direct broadcasting from terrestrial or satellite transmitters and for long-distance transmission. Simple relationships between the coding standards used for production, transmission links and broadcasting will minimize the impairments to broadcast sound signals, and may reduce the cost of transcoding equipment.


The insertion, transmission and switching of sound-programme signals in the (narrow band) integrated services digital network (ISDN), is covered by Recommendation J.52. Recommendations defining the form and structure of the future Broadband Integrated Services Digital Network, in which the signals will be transported in Asynchronous Transfer Mode (ATM) has recently been completed by the ITU-T. Sound-programme exchange via the ATM based Broadband ISDN could benefit from flexible allocation of bit rates.


To facilitate the international exchange of programmes and to rationalize the design of equipment, it would be desirable to standardize, as far as possible, the methods used for the digital coding of such signals.


Question�
�
·	What are the characteristics of the signals and the coding standards to be used for the various types of circuits for broadcasting applications?


·	What methods should be recommended for the conversion of sound-programme signals already in digital form and encoded for transmission, using one particular encoding law, into digital signals conforming to another encoding law?


·	What are the possibilities for the international exchange of sound programmes (mono, stereo or multichannel), using bit rates below 384 kbit/s per sound channel, and what are the bit-rate reduction techniques that should be used for broadcast and/or other multimedia applications?


Items for Study include:�
�
a) Signals and coding methods:


- coding parameters for standards, taking account of the need for simple transcoding;�- particular constraints in relation to digital transmission impairments (e.g. errors, jitter, slips);�- the use of pre-/de-emphasis;�- maintenance aspects.


b) System aspects:


- analogue and/or digital interconnection;�- system synchronization aspects;�- end-to-end signalling.


c) Audio coding below 384 kbit/s per sound channel:


- use of the ISO/IEC 11172-3 coding methods as recommended by ITU-R Study Group 10;�- use of the ISO/IEC 13818-3 low sample rate and multichannel extensions to above;�- additional bit-rate reduction techniques.


d) Connection via the ISDN:


- Multiple narrow-band ISDN B-channels (64 kbit/s or in case of restricted networks 56 kbit/s);�- ATM networks.


e) Verification of existing standards


- interoperability of J.52 equipment.


Target Dates�
�
·	Recommendation based on new audio coding standards expected for 2000;


·	Recommendation for low bit-rate coded audio via ATM expected for 1998.


Relationships�
�
·	Recommendations: J.41, J.51, J.52, J.53, J.54, J.55, J.56, J.57


·	Questions: 4/9, 7/9 


·	Study Groups: ITU-T 15 and 16, ITU-R 10


·	Relevant Standardization bodies, Forums and Consortia: ISO/IEC JTC 1/SC 29 (MPEG); ATM Forum





Question 4/9 - Digital Networks carrying sound-programme�
�



Type of Question�
�
Studies performed in the framework of this Question should result in a Recommendation and in liaison statements to the appropriate ITU-T and ITU-R Study Groups.


Motivations�
�
The ITU-T has issued a comprehensive set of Recommendations defining the form and structure of digital signals carried in a plesiochronous network, on the synchronous digital hierarchy, and on a future Broadband Integrated Services Digital Network, in which the signals will be transported in an Asynchronous Transfer Mode (ATM).


Sound-programme signals will be carried on such digital networks, and therefore it is necessary to specify the requirements for the transmission of these signals in order to further define the characteristics of such digital networks.


Indeed, while ITU-R Study Group 10 is responsible for determining the overall performance of the means of delivering sound-programme signals to the general public, ITU-T Study Group 9 is studying the requirements for coding digital sound-programme signals in a form suitable for transmission, and it should urgently study the following questions.


Questions�
�
·	What are the network characteristics required for carrying digital sound-programme signals?


·	What benefits and constraints would be offered by ATM techniques when applied to digital sound-programme signals?


·	How could a coded digital sound-programme signal be most effectively adapted to and from the ATM?


Expected results and anticipated target dates�
�
The information resting from these studies will be-presented in the form of Recommendations, depending on incoming contributions. Expected date is 1997.


Liaison activity�
�
A bidirectional flow of liaison information with ITU-T Study Groups 13, 15 and 16, and with ITU-R Study Groups 10 and 11, is necessary in the study of this Question.


Note - Close liaison with Working Party 1/9 is needed in these studies which are closely related to those covered in Question 12/9.





Question 6/9 - Measurement and control of the quality of service for sound transmission on contribution and distribution networks�
�



Type of Question�
�
Task oriented Question that should result in Recommendations and liaison statements to the appropriate ITU-R Study Groups, Working Parties and Task Groups.


Motivation�
�
The ITU - T has adopted several Recommendations for the transmission of digital audio signals (or digital audio/video signals) for contribution, primary distribution and secondary distribution applications. However a number of issues related to the measurement and control of the Quality of Service (QoS) still remain to be solved.


QoS includes the 3 parts:


- Subjective assessment of audio quality


- Objective measurement of audio quality


- Network parameters for the maintainance of audio quality


In general, audio quality in sound programme transmission describes the overall quality in the audio frequency range between 20 Hz and 20 kHz. It includes the range of speech, but the methods for the assessment of audio quality are quite else than the methods for the assessment of voice quality.


For the subjective assessment, ITU-R Study Group 10 has elaborated the following Recommendations: 


1. Recommendation BS.1116-1:Methods for the subjective assessment of small impairments in audio systems including multichannel sound systems. 


2. Recommendation BS 1283:Subjective assessment of sound quality - A guide to existing Recommendations


3. Recommendation BS 1284:Methods for subjective assessment of sound quality -General requirements


4. Recommendation BS 1285:Pre-selection methods for the subjective assessment of small impairments in audio systems


5. Recommendation BS 1286:Methods for the subjective assessment of audio systems with accompanying picture


If subjective tests are carried out in various laboratories exactly on the basis of these Recommendations, the various results will be comparable. But such tests entail a large expense, i.e. they are both work and time consuming and they are not appreciated for operational monitoring purposes.


For the objective assessment, ITU-R Study Group 10 has elaborated the Draft Recommendation BS PEAQ "Method for objective measurements of perceived audio quality".


Further studies in Study Group 9 ITU-T should be made in the following directions:


- adaption of both the methods of subjective assessment described in the mentioned ITU-R Recommendations and the objective measurement method described in Draft Rec. BS.PEAQ for the application in sound transmission circuits;


- Definition of network parameters for the monitoring and maintainance of the audio quality 


Questions�
�
·	Are the methods for subjective assessment of audio quality recommended or studied by ITU-R Study Group 10 also applicable to the area of activity of Study Group 9?


·	How should the objective measurement of impairments introduced by the digital or mixed analogue-digital sound transmission be carried out?


·	Which of the new quality parameters proposed in the ITU-R Draft Recommendation BS.PEAQ (Objective difference grade ODG, Coding Margin and some else) should be used for audio quality measurements in transmission networks?


·	Which network parameters should be used to provide objective measurement of the overall QoS?


Expected results and anticipated target dates�
�
A first draft recommendation shoud be ready up to the end of 1998. Others will be ready up to the end of the study period (2000).


�



Relationships�
�
a) Study Groups: ITU-R Study Group 10, ITU-T Study Groups 12, 15 and 16 �b) Others: EBU Project Group PMC/LIST; ISO/MPEG (Audio Group)





Question 7/9 - Operational requirements and methods of measurement, maintenance and alignment for�sound-programme transmission chains�
�



Type of Question�
�
Task oriented Question that should result in  modifications to existing Recommendations, in new Recommendations and in liaison statements to the appropriate ITU-T and ITU-R Study Groups.


Motivation�
�
The ITU-T are studying standards for transmission systems that can be utilised for the international exchange of monophonic or stereophonic sound programmes, and international agreement has been reached on methods for the transmission of sound-programme signals by digital means. This agreement includes sound-programme signals carried by mixed analogue-and-digital systems.


To facilitate the international exchange of sound-programmes, it is desirable to define user requirements, particularly taking into account the operational aspects, and to standardise methods for the measurement of the performance of the transmission chain. It is also desirable to define methods of permanently monitoring the performance of the transmission chain without affecting the sound-programme signal, in order to ensure that no unacceptable modification of the circuit characteristics appears during the transmission.


Questions�
�
·	What methods of measurement and what test signals can be recommended for checking the performance of sound-programme signal transmissions?


·	What methods can be recommended for the maintenance and alignment of digital and mixed analogue-and-digital sound-programme transmission circuits?


·	What is the simplest and most effective technique for monitoring digitally coded sound-programme signals?


·	What operational characteristics should be defined for international sound-programme connections in order to maintain satisfactory performance?


·	What methods should be adopted for the automatic monitoring of sound-programme circuits, including automatic presentation of the results without affecting the sound-programme signal?


Specific task objectives�
�
·	Update, among others, Recommendations N.10, N.12 and N.23.


·	Draft additional Recommendations as required.


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, it is expected that the task objectives will be attained by the end of the year 2000.


Liaison Activity�
�
Co-operation with ITU-R Study Group 10 and ITU-T Study Groups 4, 15 and 16 is needed in the study of this Question.


�



Question 9/9 - Maintenance and alignment of digital television circuits�
�



Type of Question�
�
Task oriented Question that should eventually result in modifications to existing Recommendations and in new Recommendations.


Reason for the Question�
�
International agreement has been reached on methods for the transmission of television by digital means. This agreement includes the transmission of television signals over mixed analogue-and-digital circuits. 


New digital television services and circuits are being provided which have not been the subject of thorough study as far as maintenance and alignment is concerned .


Modifications and extensions to existing Recommendations on maintenance and alignment of digital television circuits may be needed as a result of the study points listed below.


Text of Question�
�
·	What modifications and additions should be made to the Recommendations for the maintenance and alignment of digital television circuits?


·	What will be the impact of the planned new digital television services on maintenance and alignment methods? 


·	What new Recommendations should be drafted for the specification of equipment for the maintenance and alignment of digital television transmission circuits?


Specific task objectives�
�
·	Update the "N"-Series Recommendations as they apply to digital television. 


·	Draft additional Recommendations as required. 


·	Solicit inputs from other bodies involved in digital television transmission.


Relationship to others�
�
Cooperation with ITU-T Study Groups 1, 15 and 16 and ITU-R Study Group 11 is necessary.





Question 10/9 - Digital transmission of conventional television and high-definition television signals for contribution�
�



Type of Question�
�
Task oriented Question that should eventually result in a set of Recommendations.


Motivation�
�
The ITU-T and the ITU-R are studying the standards of transmission systems to be used for the digital transmission of conventional and high-definition television signals. It is likely that bit-rate reduction processing of such digital signals will be widely used both in studio installations and for direct broadcasting from terrestrial or satellite transmitters as well as for transmission, including transmission for contribution.


To facilitate the international exchange of programmes and to rationalize the design of equipment, it is desirable to standardize, as far as possible, the methods used for the digital source coding of such signals for each application and to ensure the utmost compatibility among the methods used for the various applications. The studies should include the specification of the availability objectives, and how availability objectives affect the choice of technical solutions for, e.g., digital source coding, multiplexing and error protection.


It is therefore urgent to study the following questions, taking into account Recommendations J.80, J.81, J.85 (formerly CMTT.604), and J. 86 (formerly CMTT.658). Measurement and control of Quality of Service is covered in Question 22/9.


Questions�
�
·	Which source coding methods can be recommended for the transmission of conventional television and high-definition television signals for contribution over digital transmission circuits and chains?


·	What are the appropriate multiplexing arrangements (component, service, higher level protocols)?


·	What are the service availability requirements and how do they translate into methods of protection against digital transmission errors?


·	Which tolerances must be imposed to ensure satisfactory performance?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur, it is expected that this Question will result in a number of new draft Recommendations by the end of 1998.


Liaison activity�
�
Cooperation with ITU-R Study Groups 10 and 11 and ITU-T Study Groups 13, 15 and 16 is needed in the study of this Question.





Question 11/9 - Digital transmission of conventional and high-definition television signals for primary distribution�
�



Type of Question�
�
Task oriented Question that should eventually result in a set of Recommendations.


Motivation�
�
The ITU-T and the ITU-R are studying the standards of transmission systems to be used for the digital transmission of conventional television and high-definition television signals. It is likely that bit-rate reduction processing of such digital signals will be widely used both in studio installations and for direct broadcasting from terrestrial or satellite transmitters as well as for transmission, including transmission for primary distribution.


To facilitate the international exchange of programmes and to rationalize the design of equipment, it is desirable to standardize, as far as possible, the methods used for the digital source coding of such signals for each application and to ensure the utmost compatibility among the methods used for the various applications. The studies should include the specification of the availability objectives, and how availability objectives affect the choice of technical solutions for, e.g. digital source coding, multiplexing and error protection.


It is therefore urgent to study the following questions, keeping into account Recommendations J.80, J.81, J.85 (formerly CMTT.604), and J.86 (formerly CMTT.658). Measurement and control of Quality of Service is covered in Question 22/9.


�



Questions�
�
·	Which source coding methods can be recommended for the transmission of conventional television and high-definition television signals for primary distribution over digital transmission circuits and chains?


·	What are the appropriate multiplexing arrangements (component, service, higher level protocols)?


·	What are the service availability requirements and how do they translate into methods of protection against digital transmission errors?


·	Which tolerances must be imposed to ensure satisfactory performance?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur, it is expected that this Question will result in a number of draft Recommendations by the end of 1998.


Liaison activity�
�
Cooperation with ITU-R Study Groups 10 and 11 and ITU-T Study Groups 13, 15 and 16 is needed in the study of this Question.





Question 12/9 - Digital networks carrying television signals for broadcasting�
�



Type of Question�
�
Studies performed in the framework of this Question should result in a Recommendation and in liaison statements to the appropriate ITU-T and ITU-R Study Groups.


Motivation�
�
The ITU-T has issued a comprehensive set of Recommendations defining the form and structure of digital signals carried in a plesiochronous network, on the synchronous digital hierarchy, and on a future Broadband Integrated Services Digital Network, in which the signals will be transported in an Asynchronous Transfer Mode (ATM).


Television signals will be carried on such digital networks, and therefore it is necessary to specify the requirements for the transmission of these signals in order to further define the characteristics of such digital networks.


Indeed, while ITU-R Study Group 11 is responsible for determining the overall performance of the means of delivering television signals to the general public, ITU-T Study Group 9 is studying the requirements for coding digital television signals in a form suitable for transmission, and it should urgently study the following Questions.


Questions�
�
·	What are the network characteristics required for carrying digital television signals?


·	What benefits and constraints would be offered by ATM techniques when applied to digital television signals?


Expected results and anticipated target dates�
�
The information resulting from these studies will be presented in the form of Recommendations, the first one being expected to be ready for approval by 1998.


�



Liaison activity�
�
A bidirectional flow of liaison information with ITU-T Study Groups 13, 15 and 16 and with ITU-R Study Groups 10 and 11 is necessary in the study of this Question.


Note - Close liaison with Working Party 2/9 is needed in these studies which are closely related to those covered in Question 4/9. 





Question 13/9 - Transmission of MPEG-2 television signals on PDH and SDH circuits�
�



Type of Question�
�
Task-oriented Question that should eventually result in a Recommendation.


Motivation�
�
With the expected introduction of MPEG video compression in various areas of television including television transmission, it is foreseen that occasions will arise when MPEG 2 television signals (or MPEG multiplexes of television programmes) will need to be carried on PDH (plesiochronous digital hierarchy) or SDH (synchronous digital hierarchy) links. It is then important to study whether it is possible to transmit MPEG-2 television signals on these kinds of links in a way compatible with the existing developments.


It is important and urgent to study the best way to meet this operational need while preserving the highest possible picture quality.


Question�
�
What are the best methods to transmit MPEG-2 television signals over PDH- and SDH-based networks ?


Specific study items include: 


·	Determination of the appropriate service and performance requirements for transmission of MPEG-2 television signals (or MPEG-2 multiplexes of television programmes) over PDH or SDH networks.


·	Review of the available options, as provided by ITU-T Study Group 15, against the requirements in §3.1.


·	Selection of the most appropriate option to be adopted depending on the application.


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the preparatory activity of the Rapporteur group that may be appointed, the work is expected to result in Recommendations for transmission of MPEG-2 television signals on PDH or SDH circuits by 1998.


Liaison activity�
�
The work must be carried out in close cooperation with ITU-T Study Group 15. It is recognized that Study Group 15 has responsibilities for Recommendations on PDH (e.g. G.730, 740, 750 Series), SDH (e.g. G.707, G.780 Series) and the associated source signal mappings, including those for sound-programme and television signals.


The work will also need to take into account the studies of MPEG and ITU-R Study Groups 10 and 11, that are responsible to specify in general terms the picture and sound quality to be supported by television transmission.


�



Question 14/9 - Transmission of enhanced television signals over digital links�
�



Type of Question�
�
Task-oriented Question that should eventually result in a Recommendation.


Motivation�
�
With the introduction of enhanced analogue television systems such as PALplus or the EDTV II system proposed in Japan, it is expected that such enhanced signals will eventually need be transported over transmission links, notably digital links. 


It is important and urgent to study the best way to implement this transmission without a need to decode and re-encode the enhanced signal (due to the high expected cost of enhanced television encoders), and in particular to check whether 34-45 Mb/s circuits that use bit rate reduction can carry such enhanced signals with adequate picture quality. 


Question�
�
·	What is the quality of PALplus or EDTV II signals when passed (without decoding and re-encoding):


·	through a digital 34-45 Mb/s transmission link equipped with hybrid DCT compression;


·	through a 140 Mb/s digital transmission link?


·	What technical solutions and operating practices should be recommended for the transmission of enhanced television signals, such as PALplus, EDTV II or clean PAL over digital circuits?


The study may need to be supported by technical experiments and subjective assessments performed under the control of Working Party 1/9.


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the preparatory activity of the Rapporteur group that may be appointed, the work will likely result in the preparation of a draft new Recommendation in 1998.


Liaison activity�
�
The work will need to take into account the studies of ITU-R Study Groups 10 and 11, that are responsible to specify in general terms the picture and sound quality to be provided by television distribution services.





Question 15/9 - Use of non-homogeneous networks comprising digital �and analogue links for the secondary distribution of television�
�



Type of Question�
�
Task-oriented Question that should eventually result in Recommendations.


Motivation�
�
Non-homogeneous networks comprising both analogue and digital links are often used for the secondary distribution of television; as a rule, the final link into the user's premises is analogue even when the main signal distribution path is digital all the way to the curb. 


It is important to identify the technical requirements and constraints applicable to non-homogeneous secondary distribution networks for television, and to study preferred configurations for such networks, depending on service requirements and on considerations related to operation, maintenance and cost


The aim is to achieve if possible a degree of uniformity in the design of non-homogeneous secondary distribution networks for television, and to provide guidelines on the technical solutions to be preferred.


Items for study�
�
·	To survey the various configurations that non-homogeneous networks for the secondary distribution of television can take?


·	To identify the specific technical requirements and constraints applicable to such networks?


·	To draft Recommendation(s) on preferred configurations for non-homogeneous networks, depending on the service requirements and on considerations of operation, maintenance and cost?


Expected results and anticipated target dates�
�
It is expected that, depending on the contributions that will be received and on progress in the preparatory activity of the Rapporteur(s) that may be appointed, the work will likely result in the preparation of draft new Recommendations by 1998.


Liaison activity�
�
The work will need to take into account studies of ITU-T Study Groups 15 and 16. Liaison should be established with ITU-T Study Group 13 with regard to the studies on the Global Information Infrastructure (GII).





Question 16/9 - Digital secondary distribution of conventional and high-definition television�
�



Type of Question�
�
Task oriented Question that should eventually result in a set of Recommendations.


Motivation�
�
The ITU-T and the ITU-R are continuing to study digital systems that could be utilized for distribution and routing of television signals to users. These studies were concluded with the approval of Recommendations J.83 and J.84. However, not all the information required by ITU-R and ITU-T Study Groups concerning the specifications for the secondary distribution of conventional television signals is available yet.


Digital secondary distribution circuits will have to carry diversified audiovisual signal services, including conventional television and high-definition television. In order to rationalize the design of the circuits, it is necessary for the studies on secondary distribution to take into account the aspects of transmission already being studied for contribution and primary distribution.


The studies should include the specification of the availability objectives, and how availability objectives affect the choice of technical solutions for, e.g. digital source coding, multiplexing and error protection.


In order to define the standards required for the different parameters associated with the various methods of secondary distribution, the following questions should be studied. Measurement and control of Quality of Service is covered in Question 22/9.


Questions�
�
·	What are the source coding methods to be considered for the various digital audiovisual services including conventional television and high-definition television, in order to ensure their compatibility from the standpoint of the end user?


·	What are the appropriate multiplexing arrangements (component, service, higher level protocols)?


·	What are the service availability requirements and how do they translate into methods of protection against digital transmission errors?


·	What tolerances must be imposed to ensure satisfactory performance?


·	For the specific case of SMATV networks, what are the distribution configurations appropriate for each SMATV system, and their respective operating characteristics?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur, it is expected that this Question will result in draft Recommendations by 1998.


Liaison activity�
�
Cooperation with ITU-R Study Groups 10 and 11 and ITU-T Study Groups 13, 15 and 16 is needed in the study of this Question.





Question 17/9 - Multimedia data transmissions on non-homogeneous cable television systems�
�



Type of Question�
�
Task-oriented Question that should result in one or more Recommendations.


Background�
�
Because of the availability of two-way bandwidth, and the relatively benign nature of the transmission medium, both point-to-point and shared-resource data transmission facilities have been established or are being proposed for two-way cable television systems, especially those which have been upgraded to a hybrid fibre coax (HFC) configuration.


These data facilities vary greatly in the type of content they carry, in their data-rate throughput, in their target customer base, and the need they have for forward error-correction (FEC).


Some examples include home offices and work-at-home terminals, high-speed Internet access, network based applications, distance learning, interactive gaming, Email, one-way or interactive telemetry such as medical/intrusion/fire alarming systems, video telephony and digital telephony in general. Some of these services use the television receiver as the termination device at the subscriber premises, some use a telephone or videophone device and others use the portable computer, but they all share the cable transport system in common.


Questions�
�
·	What standard data rates may be adopted for point-to-point data channels and for shared networks as purtaining to both their trunk and subscriber network access data rates?


·	What transmission and data protocols may be recommended for in-band data channels, i.e. those which are co-located with analogue or digital television signals?


·	What transmission and data protocols may be recommended for out-of-band data channels, i.e. those which are modulated on a separate carrier not related directly to a television signal?


·	Which interface standards throughout the system should be adopted for data?


·	What Quality Of Service must be maintained in the system?


·	What types of forward error-correction (FEC) should be recommended?


Projected results and anticipated target dates�
�
It is expected that the first new Recommendation from this effort would occur by 1998.


Liaison activity�
�
Liaison with ITU-T Study Groups 7, 11, 13, 15 and 16 may be necessary.





Question 18/9 - Physical Layer of multichannel multipoint distribution systems (MMDS)�
�



Type of Question�
�
Task-oriented Question that should result in a Recommendation or in a set of Recommendations.


Motivation�
�
ITU-T Study Group 9 has been studying the aspects of distribution of digital television signals to the home by means of cable television networks and SMATV networks. Such studies have already resulted in Recommendations J.83 and J.84.


There are other types of networks for digital television distribution to the home that deserve study, and they may be amenable to using with advantage the technical solutions developed and recommended for digital cable television and/or SMATV (satellite master antenna televsion).


This may particularly be the case for MMDS digital television distribution, which shares some technical peculiarities with digital SMATV and some aspects of network architecture with digital cable television.


MMDS services are television distribution services to the home based on the use of radio waves at microwave frequencies, of the order of a few GHz. Such systems can effectively provide functionalities similar to those of cable television systems, and, although originally designed for analogue operation, they are now gradually migrating to the use of digital techniques in view of the attendant benefits, in terms of number of delivered channels and expected service quality.


The use of microwave frequencies makes it necessary for the receiving antenna in the home to be in line-of-sight with a MMDS transmitter or with a signal repeater. This generally requires the establishment of a rather large and capillary network of transmitters and repeaters to provide extensive coverage even to shadow areas; the resultant architecture is thus not dissimilar from the one that prevails in most cable television networks.


In general, programming distributed by an MMDS system comes to the system head-end from satellite feeds; it is then a matter of technical and economic judgement for the MMDS operator to decide whether the satellite signal must be demodulated and remodulated or must just be frequency-converted before it is routed on the MMDS system; this judgement is similar to the one that SMATV designers must make, and it determines the choice of the most appropriate technical solutions. It is noted in this respect that technical standards for television, sound and data satellite broadcasting are studied by ITU-R WP 10-11S, and close cooperation with them should be established in the study of this Question.


In order to define the optimal network architecture and the other implementation characteristics for MMDS systems, it is important that the questions listed below should be studied. Such studies are very urgent, since digital MMDS services are currently being implemented in increasingly large numbers in several parts of the world.


Question�
�
·	What are the specific operational functionalities required of the physical distribution of MMDS services?


·	What network architecture for the physical distribution of MMDS services is best fit to provide those functionalities?


·	Which measures can be adopted in order that the physical distribution of MMDS services be harmonized with the physical distribution of other services such as SMATV and cable television?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the Rapporteur that will likely need to be appointed, it is expected that this Question will result in a first draft Recommendation by the first half of 1998.


Liaison activity�
�
Studies concerning the radio-frequency distribution of MMDS services are carried out in ITU-R Study Groups 9, 10 and 11, in particular in WP 10-11S, and necessary liaison should be established with them, to obtain system characteristics, etc. Liaison is also necessary with the ICG on Satellite Matters.





Question 19/9 - Use of hybrid links for the secondary distribution of television into the users' premises�
�



Type of Question�
�
Task-oriented Question that should eventually result in Recommendations.


Motivation�
�
In some cases, the link used for secondary distribution of television into the user's premises is a hybrid link that carries analogue signals in the lower part of the delivered frequency band (this is generally used to carry conventional cable television services), and digital signals in the higher part of the frequency band (this may be used to carry new services such a compressed video for premium TV programming).


It is important to study the way the frequency band delivered into the user's premises can be apportioned between analogue and digital signals in order to best meet the requirements of TV secondary distribution, and to study which new services could be provided in the digital capacity of the link.


The aim is to achieve if possible a degree of uniformity in the design of hybrid links used for the secondary distribution of television, and to recommend preferred approaches to apportion the link bandwidth between analogue and digital signals.


Items for study�
�
·	Identification of the benefits and opportunities deriving from the use of part of the available bandwidth to carry digital rather than analogue television signals?


·	Study of the constraints deriving from the simultaneous presence of analogue and digital signals on the same transmission link?


·	Recommendation of the preferred way to apportion the available bandwidth among analogue and digital television signals, and other possible additional signals and services?


·	Recommendation of the preferred allocation of different television and additional services to analogue or digital carriage on hybrid links?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received and on progress in the preparatory activity of the Rapporteur(s) that may be appointed, the work will likely result in the preparation of 2 draft new Recommendations in 1998.


Liaison activity�
�
The work will need to take into account the studies of ITU-R Study Groups 10 and 11, that are responsible to specify in general terms the picture and sound quality to be provided by television distribution services.


The work will also need to take into account studies of ITU-T Study Groups 15 and 16 in general, with special attention on studies concerning the characteristics of some audiovisual and data services that may be carried as additional services on a television secondary distribution network.





Question 20/9 - Asymmetric networks for television distribution services such as video on demand�
�



Type of Question�
�
Task-oriented Question that should result in a Recommendation or in a set of Recommendations.


Motivation�
�
ITU-T Study Group 9 has been studying the aspects of distribution of digital television signals to the home by means of cable television networks and SMATV networks. Such studies have already resulted in the preparation of Recommendations J.83 and J.84.


Recently, new types of cable television services, such as video on demand (VoD), are being implemented. They require a degree of interactivity from the home user and are based on the availability of a return channel from the user to the service provider.


It is generally found that a cost-effective way to implement VoD and similar services is by means of asymmetric networks, that provide a wideband forward channel from the service provider to the home user to deliver the demanded television programme, and a narrow-band return channel from the user to the service provider, to convey the demand messages.


Such asymmetric networks are almost unique to cable television distribution on demand and they require an optimised architecture that is often different from the one employed for the conventional symmetric networks used for general telecommunication purposes.


The same dedicated architecture is also appropriate to the delivery of what is now called "near video on demand" (NVoD), namely a service in which the same programme is sent over several cable television channels, starting at short and regularly spaced time intervals. The user that requests the programme must only wait a few minutes to receive it from the start, and he gets the same impression of the service as if it were a true VoD service. Indeed, the main difference between the VoD and the NVoD services is in the internal mode of operation of the cable head-end, not in the way the demand or the demanded video are transmitted on the cable television network.


In order to define the optimal network architecture and the other implementation characteristics for VoD, it is important that the Questions listed below should be studied. Such studies are very urgent, since VoD and similar services are currently being implemented in increasingly large numbers in several parts of the world.


Questions�
�
·	What are the specific operational requirements attendant to VoD and similar services based on the use of cable television infrastructures?


·	What is the expected operational model for those services?


·	What is the optimal network architecture?


·	Which transmission standards (existing or to be defined) should be used for those networks, both for the forward and for the return directions, in order to optimise interoperability and interconnectivity?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the Rapporteur, it is expected that this Question will result in a first draft Recommendation by the first half of 1998.


Liaison activity�
�
Cooperation with ITU-R Study Groups 10 and 11 and with ITU-T Study Groups 4, 13, 15 and 16 is desirable in the study of this Question.


Liaison is required with ITU-T Study Group 13 in relation to studies on the Global Information Infrastructure (GII).





Question 22/9 - Measurement and control of the Quality of Service for television transmission �on contribution and distribution networks�
�
(editor’s note: this text is intended to integrate current Questions 21/9 and 22/9 and it is proposed as a replacement for Question 22/9; Questions 21/9 and 23/9 should be deleted)


Type of Question�
�
Task-oriented Question that should eventually result in a set of Recommendations.


Motivation�
�
The ITU-T has adopted several Recommendations for the transmission of digital television signals for contribution, primary distribution and secondary distribution applications. However, a number of issues related to the measurement, monitoring and control of digital and mixed analogue-digital television transmission chains still remain to be solved. 


Study Group 11 of the ITU-R has recommended methods for the subjective assessment of picture quality (see Recommendation 500-8). There is a need to confirm that those subjective assessment methods are equally applicable to the case of television transmission on digital or mixed analogue-digital chains.


In the digital domain, ITU-R SG 11 and ITU-T SG 12 and SG 9 are also studying together in a Video Quality Experts Group the identification of appropriate parameters and algorithms that are representative of the digital picture quality, as well as the correlation of the objective measurement of those parameters to the subjective picture quality.


Concerning the measurement of the overall Quality of Service (QoS), in the analogue world there is a direct relationship between the QoS of television transmission and network impairments. This is not the case for digital transmission networks. 


Furthermore, there is a need to identify the group of parameters which can provide objective measurement of the overall QoS and continuous in-service monitoring and control of it along the transmission chain for digital and for mixed analogue-digital television transmission.


Questions�
�
·	Are the methods recommended or studied by ITU-R Study Group 11 for subjective assessment of digital picture quality also applicable to the area of activity of Study Group 9?


·	If not, should any different or additional methods for picture quality assessment be recommended by Study Group 9, as specifically applicable to impairments introduced by digital or mixed analogue-digital television transmission chains?


·	How should the methods developed by SG 11, or extended by SG 9, for subjective assessment be applied to digital or mixed analogue-digital transmission chains?


·	Which parameters and algorithms are representative of the digital picture quality and how does the objective measurement of them correlate to the subjective picture quality? This work is to be carried out within the Video Quality Experts Group.


·	How should the objective measurement of impairments introduced by the digital or mixed analogue-digital transmission networks be carried out?


·	Which network parameters should be used to provide objective measurement of the overall QoS and should be the basis of continuous in-service monitoring along the transmission chain both for digital and for mixed analogue-digital television transmission?


·	Which network parameters can be dynamically adjusted for the supervision and control of the overall QoS in digital television transmission networks and how can such supervision and control be implemented in operation?


Expected results and anticipated target dates�
�
A first draft Recommendation should be ready before the end of 1998. Others will be ready before the end of 1999.


Relationships�
�
Liaison should be established with ITU-T Study Groups 12, 13, 15 and 16 and with ITU-R SG 11.





Question 24/9 - Requirements and possibilities for interactivity in the secondary distribution of television�
�



Type of Question�
�
Task-oriented Question that should eventually result in Recommendations.


Motivation�
�
A return path is sometimes needed from the user's premises to the programme provider, in order to allow some degree of interactivity in the secondary distribution of television. The degree of interactivity needed may be different depending on the kind of service provided; such need may concern the main service for which the secondary distribution network is intended, namely the distribution of television to the home; it may also concern some additional services that may be provided through the same network, separately from the main service provided. Examples are various forms of pay television, video-on-demand and so on.


The characteristics of the return channel that the network may provide from the user to the programme provider will generally influence the degree of interactivity possible; conversely, the degree of interactivity required by the planned services will influence the design of the secondary distribution network conceived to be able to also provide those services. In some cases it is possible to trade data capacity of the return channel for data capacity of the forward channel; an example is the teletext service, where all the information is periodically delivered to the user, and the interactivity only operates within the user's premises.


It is important to identify the degree of interactivity required by the various interactive services that may be carried on a television secondary distribution network, and to study the means to provide such interactivity within the constraints of the technical solutions adopted for the implementation of the network. The aim is to achieve if possible a degree of uniformity in the design of television secondary distribution networks, and to provide guidelines on the technical solutions to be preferred in order to meet the interactivity requirements peculiar to different services.


Items for study�
�
·	Identification and listing of the main and of the additional services that could be provided through a television secondary distribution network.


·	Study of the interactivity requirements peculiar to the main and to each of the additional services identified.


·	Recommendation(s) on the characteristics of the return channel needed to provide the interactivity required by the various services.


·	Recommendation(s) on the technical solutions that can be adopted in the design of television secondary distribution networks, in order to provide a return channel or return channels having the characteristics required by the various services, both for the case of cable distribution networks and for the case of collective antenna (MATV Master Antenna TeleVision) systems.


·	Recommendation(s) on the operating models that can be adopted in the exploitation of television secondary distribution networks, in order to use the available return channel(s) in the most effective way.


Expected results and anticipated target dates�
�
It is planned that a first Recommendation giving guidance on harmonization will have been determined by the first half of 1997.


Liaison activity�
�
The work will need to take into account the studies of ITU-R Study Groups 10 and 11, that are responsible to specify in general terms the picture and sound quality to be provided by television distribution services.


The work will also need to take into account studies of ITU-T Study Groups 15 and 16 in general, with special attention on studies concerning the characteristics of some audiovisual and data services that may be carried as additional services on a television secondary distribution network.


Liaison should be established with ITU-T Study Group 11 with regard to the provision of an open network and signalling access to the provider of additional services.


Liaison should also be established with ITU-T Study Group 13 with regard to the studies on the Global Information Infrastructure (GII).





Question 25/9 - Additional services carried on networks predominantly intended for the secondary distribution of television�
�



Type of Question�
�
Task-oriented Question that should eventually result in Recommendations.


Motivation�
�
The secondary distribution of television is sometimes the predominant, but not the only application for a TV secondary distribution network; other services sometimes share the network with the predominant service. Examples are: video-banking and personal communications. An inventory of such additional services should be prepared and the requirements peculiar to each of them should be studied, together with the best ways to meet them. 


It is important to identify the requirements specific to the various additional services that may be carried on a secondary distribution network primarily intended for television, and to study the means by which those requirements can be met within the constraints of the technical solutions adopted for the implementation of the network. The aim is to achieve if possible a degree of uniformity in the design of television secondary distribution networks, and to provide guidelines on the technical solutions to be preferred in order to meet the requirements peculiar to different additional services.


Items for study�
�
·	Drawing up a list of additional services or applications that can be carried on a secondary distribution network primarily intended for television.


·	Identifying the technical requirements specific to each additional service or application.


·	Recommending the technical specifications that apply to a television secondary distribution network in order for it to meet the requirements identified for various additional services or applications.


Expected results and anticipated target dates�
�
It is expected that, depending on the contributions that will be received and on progress in the preparatory activity of the Rapporteur(s), the work will likely result in the preparation of draft new Recommendations by 1998.


Liaison activity�
�
The work will need to take into account the studies of ITU-R Study Groups 10 and 11, that are responsible to specify in general terms the picture and sound quality to be provided by television distribution services.


The work will also need to take into account studies of ITU-T Study Groups 15 and 16 in general, with special attention on studies concerning the characteristics of some audiovisual and data services that may be carried as additional services on a television secondary distribution network.


Liaison should also be established with ITU-T Study Groups 11 and 13 with regard to the provision of an open network and signalling access to the provider of additional services.


�



Question 26/9 - Interaction channel for MATV and SMATV systems�
�



Type of Question�
�
Task-oriented Question that should eventually result in a set of Recommendations.


Reason for the Question�
�
The new era of interactive services requires the implementation of an interaction channel having two paths: a forward interaction path and a return interaction path, allowing the establishment of bi-directional links between the broadcaster/service provider and the user. In MATV or SMATV networks, interaction is required because of the requirements below: 


·	to increase opportunities for introducing new interactive services associated with broadcasting,


·	to develop transmission methods that allow to establish return channels from the user to the service provider;


·	to foster widespread introduction of MATV or SMATV systems, equipping them with a return channel, thanks to the grouping of users in a MATV or SMATV environment in which costs are shared.


SMATV networks are considered by Recommendation J.84 which provides mechanisms to distribute digital TV multiprogramme signals through different types of SMATV networks and within alternative frequency ranges. 


It is now necessary to study the ways in which it is possible to implement a return channel in a MATV or SMATV network from the user premises up to the network head-end.


For the purposes of establishing a return channel, user access may extend to the head-end of the MATV or SMATV network via the distribution network itself; the transmission of return information from the network head-end to the service provider may be implemented via terrestrial or satellite radiowaves (the study of radiowave implementations is in the scope of the ITU-R).


Consideration should also be given to the peculiarities of each type of network since a need can be foreseen to interconnect the MATV or SMATV head-end with other networks (such as satellite or terrestrial links) to ensure access to the service provider.


Questions�
�
·	What is the most appropriate interaction channel approach for establishing transmission between the user and the MATV or SMATV head-end in order to provide the user with an interactive channel, bearing in mind the possibility of using the distribution network between the user and the head-end and a terrestial or satellite link between the head-end and the service provider?


·	What are the user requirements, in terms of transmission bit rate, response time, etc. with regard to any given interactive service that may be established?


·	What is the model of the traffic that users may be expected to generate for each service in terms of transmission bit rate, traffic congestion effects, etc.?


·	What are the protocols to be used in establishing the return channel between the user and the distribution network head-end?


·	Which multiplex structure should be used to concentrate user traffic at the head-end; what control mechanisms should be used to allow for the handling of services with different priorities, bearing in mind that some services will imply traffic congestion?


·	What are the most suitable modulation and encoding schemes for the return channel between the user and the network head-end; which frequency bands should be used?


·	What is the most suitable network management system? What characteristics should be provided by the Medium Access Control layer?


·	What possibilities exist for harmonising or unifying the interaction channel approach for interactive services on cable television and on MATV or SMATV networks?


Projected results and target dates�
�
The results shall be used in the preparation of new Recommendation(s) relating to access systems for interactive services. The studies should be completed by the end of 1999.


Relationships�
�
Co-operation with ITU-T Study Groups 13 in respect to studies on the Global Information Infrastructure (GII) and with Study Groups 15 and 16.


Liaison should also be established with ITU-R Study Groups 10 and 11.





Question 27/9 - Electronic programme guides (EPG), Service information (SI) and similar services for cable television distribution�
�



Type of Question�
�
This Question should eventually result in one or more draft new Recommendations.


Reasons for the Question�
�
With the introduction of digital technology in television and sound-programme distribution, and with the attendant increase in the number of programmes that can be delivered to the home, increasing attention is being devoted to the possibility to also deliver software that can help the audience to identify and exploit the variety of programmes and services offered to it. Such software includes, but it is not limited to: 


·	electronic programme guides (EPG), to help the consumer to identify the programmes of his interest, and thus obtain the most benefit from the available programme offer; 


·	service information (SI), to assist the consumer in the selection of services and/or events that are supplied to him in the delivered bit-stream;


·	application information providing the receiver with the information required to configure it for the application selected by the consumer.


To take just the example of electronic programme guides, these should be structured in such a way that consumers find them easy to use, and that consumer receivers can readily operate on them irrespective of their originator. A degree of standardization should be introduced in the content of electronic programme guides, in the way the content is structured as a multimedia database, and in the way links and hyperlinks are built among the various content items, to facilitate navigation.


Questions�
�
·	Which information on the television and/or sound programmes being delivered or to be delivered to the home should be in the form of Electronic Programmes Guides?


·	Which information should be delivered to the home in the form of Service Information?


·	Which information should be delivered to the home in the form of application information? 


·	What operating model may be taken as a reference in the sourcing, assembling, and delivery of such information?


·	How should that information be identified and organized?


·	How often should that information be updated and how often should it be delivered to the user?


·	What navigation possibilities and mechanisms can be specified for that information?


·	How should that information be delivered to the user?


·	Which mechanisms may be recommended, to allow the user or respectively the home receiver to interact with that information after it has been delivered to the home?


Expected results and anticipated target dates�
�
A first Recommendation on programme guides has been approved in 1997; further Recommendations will follow from 1998 to the year 2000.


Relationships�
�
Liaison with ITU-R Study Group 11, since ITU-R Study Group 11 is studying similar issues in relation to terrestrial television and satellite broadcasting.


Liaison should also be established with ITU-T Study Group 13, with respect to studies on the Global Information Infrastructure (GII), and with ISO/IEC TC 29/WG 11 with respect to studies on Digital Storage Media Command and Control (DSM-CC).





Question 28/9 - Conditional access methods and practices for digital cable television distribution to the home�
�



Type of Question�
�
Task-oriented Question that should eventually result in a Recommendation.


Motivation�
�
Studies are currently under way in the United States and elsewhere, on ways to improve the security of conditional access systems used for subscription, pay-per-view and similar services distributed to the home by cable television.


The need for such studies immediately emerges when the security and viability of conditional access systems currently used in Europe, the United States and elsewhere is assessed.


Such as assessment shows the evident need to develop new, more performing, pirate-proof systems that would enable a cable television system to implement programme distribution to the home (be it a subscription or a pay-per-view service) with a security level adequate to make it commercially viable.


Indeed, conditional access systems that were considered to be totally secure when they were developed only a few years ago for television distribution to the home, have been invariably "compromised" by pirates, who extract the conditional access enabling information and sell it at a fraction of the regular subscription fee.


It is becoming clear that any conditional access system can be expected to eventually be compromised, irrespective of its sophistication, if the compromised enabling information can be sold to a sufficiently large base of customers.


It seem that a conditional access system will be more secure if the conditions below are met: 


·	the scrambling process is be highly secure;


·	the cryptographic algorithm is be highly secure;


·	the key and the entitlement information is be changed at frequent intervals;


·	subscribers are divided into small sub-entities, each with its own key and entitlement.


The concurrence of these conditions make it expensive to compromise the system, and it reduces the pirate's customer base, to the point where piracy is no longer financially viable.


The study should thus focus on the following lines: 


·	the specification of a highly secure scrambling system;


·	the specification of a highly secure cryptographic system, that can be implemented at a viable cost for cable television distribution to the home, namely, in a mass-produced consumer equipment environment;


·	the specification of a key and an enabling information distribution system that has adequate capacity and flexibility to serve the diversified requirements of various cable television systems and their various subscribers;


·	the development of a set of guidelines on the optimal time interval at which the key and the enabling information should be updated, and on the optimal size of the subscriber population to which the same enabling information is assigned.


Questions�
�
·	What scrambling approaches can be recommended for digital cable television distribution to the home?


·	What is the capacity required of a conditional access system for cable television distribution to the home, in terms of number of individually addressable subscribers or subscriber groups, etc.?


·	What are the specifications for a (preferably unique) cryptographic approach appropriate to such conditional access system?


·	What are the specifications for the (preferably unique) removable (e.g. ISO-7816, PCMCIA, etc.) cryptographic device (e.g. smart card), if one is used in such a conditional access system?


·	How often should the conditional access key be updated?


·	Which criteria should be used to time the replacement of the (removable) cryptographic device or the enabling information in it?


·	What is the optimal size of the subscriber population to which the same key and enabling information is assigned?


·	Can conditional access solutions developed for terrestrial and satellite broadcasting be used for cable television also?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the preparatory activity of the Rapporteur, the activity will likely result in the preparation of a draft new Recommendation in 1998, providing specifications and recommended operating practices.


Liaison activity�
�
Exchange of information with ITU-R Study Group 11 would be useful, to take into account possible parallel studies of Study Group 11. However, it is not clear at this moment whether it would be desirable, or indeed possible to develop a conditional access system, capable to simultaneously and optimally meet the different requirements of cable television and of broadcast television.





Question 29/9 - Statistical multiplexing of several programmes on a transmission channel�
�



Type of Question�
�
Question intended to lead to a Recommendation or a set of Recommendations.


Motivation�
�
New multiplexing techniques are emerging, that resort to statistical multiplexing in order to improve the efficiency of the utilization of a constant bit-rate digital transmission channel used to carry television and/or sound-programme signals.


These techniques measure the quasi-instantaneous bit rate requirements of each programme component in the multiplex to be transmitted, and they allocate the total bit rate available in the channel to the various components of the multiplex in a dynamic way.


This approach allows to exploit the overall statistical redundancy of the information in the multiplex and its result is a benefit to all channels carried in it, since it amounts to a higher average allocation of bit rate to each multiplex component than would be possible to allocate, if each component were treated separately.


It is important to study the rules to be used when statistical multiplexing is applied to a multiplex of television and/or sound programmes, in order that the maximum benefit may be accrued, in terms of average improvement in subjective picture and sound (and data) quality of the programmes in the multiplex, while at the same time minimizing the risk of an undue reduction of the instantaneous bit rate allocated to each programme, since this may cause the appearance of annoying instantaneous artefacts in that programme (or even in other programmes carried in the multiplex) if the bit rate required by the programme suddenly peaks as a function of its content.


Question to be studied�
�
Which approaches to statistical multiplexing are suitable for application to a multiplex of television and/or sound (and data) programmes to be delivered to the home, in terms of: 


·	minimum number of programmes, for which statistical multiplexing is justified,


·	on-line measurement of the statistical redundancy for each multiplex component;


·	criteria for allocation of bit rate to individual multiplex components;


·	on-line determination of the bit rate allocated to a received multiplex component;


·	bit rate overhead needed in the channel to accommodate peaks in required bit rate;


·	priority ranking criteria for multiplex components;


·	maximum rate of change in bit rate allocation to avoid annoying quality changes;


·	constraints on services (e.g. remultiplexing possibilities, processing delay, etc.);


·	other relevant aspects of statistical multiplexing?


Expected results and anticipated target dates�
�
It is expected that this Question will result in one or more draft new Recommendations by the end of 1998.


Liaison required�
�
Liaison with ITU-R Study Groups 10 and 11 would be beneficial, since statistical multiplexing may be of interest to them also, in their studies on terrestrial and satellite broadcasting.





Question 30/9 - Terminology for television and sound transmission�
�



Type of Question�
�
The proposed new Question will result in a constantly updated Recommendation on terminology for television and sound transmission, derived from texts and studies of Study Group 9.


Motivations�
�
It is desirable to issue a single Recommendation on terminology for television and sound transmission, that assembles all the new terms and definitions developed by Study Group 9 in its ongoing work on Recommendations, and those that prevail in current use in the Study Group studies and in contributions submitted to it.


The availability of such a Recommendation will help Study Group 9 to use recognised terms in its Recommendations; it will also help the users of those Recommendations to clearly understand them.


Questions�
�
·	What are the new terms used or to be recommended for use by Study Group 9 in its present and future Recommendations? 


·	What are the recognised definitions of those terms? 


Expected results and anticipated target dates�
�
It is expected that the activity will result in a Recommendation on terminology that will contain the new terms and definitions used by Study Group 9 in its ongoing work.


A Recommendation with a first set of terms and definitions should be adopted in 1996, and will continue to be updated as the need arises to add new terms and their definitions.


Liaison activity�
�
Continuing liaison should be kept with ITU-T Study Groups 13, 15 and 16, and with ITU-R Study Groups 10 and 11, in order to achieve a good harmonisation of the terms and definitions used by ITU-T Study Group 9 with those used by other ITU groups that are engaged in studies germane to those conducted by Study Group 9.


�



Question 31/9 - Requirements and methods for sound-programme and television "webcasting" services�
�



Type of Question�
�
Question intended to lead to a Recommendation or a set of Recommendations.


Reasons for the Question�
�
The use of the Internet for the delivery or exchange of sound programmes or television programmes as multimedia information, is spreading at an impressive pace. This is confirmed by the very high rate of increase in the penetration of these Internet services. 


The Internet as we know it today is only capable to support rather modest bit rates; these generally are only adequate for the delivery of sound programmes or television programmes of modest sound/picture quality and timeliness; they consequently may fail to meet the expectations of an audience accustomed to the programme quality provided by the CD and by broadcast/cablecast television.


However the speed capability of the Internet is steadily increasing as the bit rate capability of networks improves; this leads to the expectation that technology may reach a stage in the near-to-medium future when the delivery of sound programmes and television programmes of "entertainment" quality may become viable. 


Nevertheless, the functional peculiarities of Internet services are such, that more stringent limitations on the available bitrate-per-programme will very likely continue to apply in the medium future, than it is the case for digital broadcasting or cablecasting. One can thus expect that a carefully-considered choice among the tools offered for use with the Internet will need to be made, in order to optimally fit the specific requirements of webcasting. 


For instance, the MPEG-2 tool-kit used for digital broadcasting/cablecasting may likely be used for webcasting also, however a somewhat different set of tools may well need to be selected in the tool-kit, than the one adopted for broadcasting and cablecasting, in order to find a compromise between sound/picture quality and available bitrate-per-programme, that is optimized to the specific case of webcasting.


As another example, since ATM is used for the Internet, ways may need to be identified, to obviate the well-known problems caused by ATM in the synchronized and timely delivery of multimedia messages, in order that webcasting may emulate broadcasting and cablecasting in these aspects also.


A study of these and of the other problems related to the use of the Internet for webcasting is quite urgent, since we are already witnessing experiments in the distribution or exchange of sound programmes and of television programmes on the Internet, and any delay in the ITU-T action may result in the entrenching of de facto operating standards that might be less than optimal ones for such services, or that may fail to attain the required widespread acceptance.


Questions�
�
·	What are the service requirements applicable to the interactive delivery ("webcasting") of sound programmes and of television programmes to the public over the Internet, in terms of sound quality, picture quality, quality of the other components of the programme, synchronization of the various programme components, timeliness, reliability of delivery, etc.?


·	Which sound and picture source coding methods can be recommended for this kind of delivery of sound programmes and of television programmes?


·	Which protocols (component, service, higher protocols) can be recommended?


·	Which measures can be recommended to ensure synchronized and timely reception of the various components of the programme at the destination point?


·	What is the required quality of service and how does it translate into possibly enhanced methods for protection against transmission errors?


·	Which conditional access methods can be recommended when conditional access is implemented in webcasting?


Expected results and anticipated target dates�
�
Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur, it is expected that this Question will result in a first draft Recommendation by 1999.


Relationships�
�
Cooperation with ITU-T Study Groups 13, 15 and 16, and with ITU-R Study Groups 10 and 11 is needed in the study of this Question. Communication to be ensured with IETF through ITU-T Study Group 13.





Question 32/9 - Application programming interfaces (API) for advanced cable television distribution�
�



Type of Question�
�
Task-oriented that should result in a new Recommendation or in a set of new Recommendations.


Reasons for the Question�
�
The design of the future advanced set-top boxes for cable television receivers for consumer use will require the smooth integration of dozens of hardware and software components. These components will communicate with each other through Application Programming Interfaces (APIs). A detailed knowledge and the ability to control each API is of great importance; indeed, since some APIs can grow to take control of and "warp" other APIs, and since even one such closed API in an otherwise open set-top box makes the entire box a closed environment, control of practically all of the key APIs is paramount. 


A further purpose of defining these APIs is to enable cable television operators to deploy advanced set-top boxes in the future, while ensuring their ability to keep costs low, choose between flexible architectures, maintain a multi-vendor, modular environment, and to obviate the need to compromise on feature sets and functionality.


It is of course also highly desirable that specified APIs conform to "open", published standards rather than to proprietary standards, and that they incorporate a well-defined mechanism for adding extensions. However, adding extensions in an uncontrolled manner will lead to development confusion and incompatibility, and illegal "warping" of other APIs and the risk of addition of proprietary extensions.


It is thus important and urgent that APIs for use in the secondary distribution of programme material to cable television set-top boxes be studied and specified to conform to the operating requirements delineated above. 


Questions�
�
·	Identification and listing of the relevant advanced cable television applications and of the functionalities that each API should be able to provide in order to meet the requirements. APIs are required for the support of applications but are also required for downloading purposes, display purposes, and for network control and for security.


·	Detailed specification of the open API or APIs recommended for use in each application, paying attention to their desirable interoperability with other APIs recommended for use in other cable television applications and their use in set-top boxes for the receipt of television programme material via interactive systems.


·	Detailed specification of the mechanisms provided in each recommended API, to allow its future extension to further functionalities.


Projected results and target dates�
�
The results of this study should be used for the preparation of new Recommendation(s), that will eventually fully specify all the open APIs recommended for use in the secondary distribution of television programme material via cable television and may in addition be used for the distribution of television programme material via other mediums.


The studies should be completed by the end of the year 1999.


Relationships�
�
Liaison in the study of this Question should be established with ITU-T Study Groups 8, 10 and 16 and with ITU-R Study Group 11.





Question 33/9 - Functional requirements for a universal integrated receiver or �set-top box for the reception of cable television and other services�
�



Type of Question�
�
Task-oriented Question that should eventually result in (a) new Recommendation(s).


Motivations�
�
Television users in the home are likely to access television programmes, sound-broadcast programmes and other additional services from a variety of service providers that use a variety of delivery systems.


For instance, a cable television user may access television programmes and sound programmes from the cable television network to which he is connected, from terrestrial broadcasting, from satellite broadcasting, from recorded material such as videocassettes, DVDs and CDs, or even from the Internet.


Such programmes may be received in digital form or in analogue form, and they may be open, or subject to conditional access.


Reception and presentation of this host of programmes in different formats requires the use of a variety of demodulators and decoders, to say nothing of conditional access. Such devices could be integrated into the home television receiver, but this condition is sometimes un-viable, due to constraints imposed by the marketplace. The present situation is that signals received on different delivery system are often processed in different, dedicated "set-top boxes" which provide outputs to the television and sound displays in a form that a normal television or sound display can understand, e.g. as analogue component or analogue composite signals. When the number of set-top boxes in the home becomes large, there is also a need for a switcher, to switch the appropriate signals to the input of the television and sound displays.


It would obviously be beneficial to home users if they could use a single universal integrated receiver or a single universal set-top box. This should be able to switch or to be switched to the various systems over which programmes are received, and it should contain all the required demodulators, decoders and conditional access devices. The cost of this universal set-top box, or the incremental cost of a universal integrated receiver would clearly be lower that the aggregate cost of individual set-top boxes, and the cabling required in the home would be vastly simplified.


The purpose of the present Question is to study the functional requirements that such a universal integrated receiver or single universal set-top box should meet, and to define its preferred internal and external architectures.


Questions�
�
·	What are the functional requirements that a universal integrated receiver or a single, universal set-top box should meet, in order to allow an optimal connection of television and sound displays to the various systems over which television and sound material can be received in the home, and to also provide conditional access facilities as required?


·	Which array of input signals should such a universal integrated receiver or set-top box be designed to accept and process?


·	Should the integrated receiver or set-top box be designed to automatically identify the form of the input signal to which it is switched, so as to automatically switch to the appropriate demodulators or decoders?


·	Which output signals should such a universal integrated receiver or set-top box be designed to deliver to its interconnection with television and sound displays in the home?


·	Which could in principle be the internal, possibly modular architecture for such a universal receiver or set-top box?


Expected results and anticipated target dates�
�
It is expected that this Question will result in the preparation of a new Recommendation by the spring of the year 2000.


Relationships�
�
Liaison should be established with ITU-R Study Groups 10 and 11 and with the IEC in the study of this Question.





Question 34/9 - Recommended functional characteristics for the interconnection of cable television networks with the public switched network and with other delivery systems�
�



Type of Question�
�
Task-oriented Question that should eventually result in a new Recommendation. 


Motivations�
�
Apart from the distribution of television programmes, the cable television infrastructure can provide a powerful tool for the capillary distribution of various other services to the home, including services that are based on interactivity and require a return channel.


The cable television infrastructure can thus also be used with advantage to connect home users to such additional services as the Internet, as an extension of the public switched network or of similar delivery systems. Connections via the cable television network can provide high speed, good quality performance for the delivery of such additional services, to the benefit of both the providers of the services and of their users in the home.


Interconnection of cable television users to the public switched network or to similar delivery systems requires the use of an appropriate modem at the user premises, to be designed in such a way as to optimally meet the operating requirements of those additional services.


The purpose of the present Question is to initiate the study of the operating requirements that characterise the additional services that cable television networks could carry with advantage to the home, when interconnected with the public switched network and with similar delivery systems. The aim is to specify the functional characteristics (e.g.: latency) to be recommended for the modems that should be placed at the user’s premises to perform such interconnections.


Questions�
�
·	Which additional services could be carried with advantage to the user’s premises by a cable television network properly interconnected with the public switched network or with similar delivery systems?


·	Which operating requirements should be met for the delivery of those additional services to the user’s premises by cable television networks?


·	Which functional characteristics should be recommended for the modems to be placed at the user’s premises in order that those operating requirements may be optimally met?


Expected results and anticipated target dates�
�
It is expected that studies based on this Question will result in the preparation of a new Recommendation by the spring of the year 2000.


Relationships�
�
Liaison should be established with Study Groups 13, 15 and 16 in the study of this Question.





Question 35/9 - Digital program insertion for MPEG-2 bit streams�
�



Type of Question�
�
Question intended to lead to a Recommendation


Reason for the Question�
�
Cable television operators normally receive several programme signals from different local or remote sources, and they switch the appropriate signal at the appointed time, on each output channel of their cable television system to accommodate local advertisements, local programming, emergency messages, etc.


With the advent of digital cable television systems, programme signals take the form of compressed audio-video multiplexes as MPEG-2 bit-streams, and cable operators will be confronted with the task to switch among MPEG-2 bit-streams, without causing disruptive disturbances to MPEG-2 home decoders, and preferably without incurring the artefacts attendant to multiple cascaded MPEG-2 encoding and decodecoding.


The problem is compounded by the fact that the various MPEG-2 programme bit-streams at the input of a cable system digital program inserter will likely be out of synchronisation with each other, use different bit rates, resolutions, and picture formats, and possibly conform to various different profiles of MPEG-2 coding.


The problem is further compounded by the fact that cable operators may wish to edit among MPEG-2 compressed bit-streams using some simple visual transitions, such as cross-fades, wipes, etc.. 


There is also a need to take into account the specific requirements attendant to the possibl independent insertion of alternate digital audio and/or data signals that are present in the MPEG-2 multiplex, involving de-multiplexing and re-multiplexing of the MPEG-2 bit-streams.


At this time, cable television systems are in transition to digital operation. It is important and urgent to study the operating requirements for local insertionof MPEG-2 bit-streams into remotely received programme bit-streams for cable television, to find cost-effective solutions to meet those requirements, and to embark in any international standardisation that may be required in order that those solutions may be readily and uniformly implemented across the industry.


Another important consideration is the replication or reuse of existing analog functionality in the digital program insertion system. All the attendant monitoring, auditing, and control functions in widespread use today should be accomodated in the digital system supporting the equivalent applications such as local advertising, local program, or emergency message insertion.


Questions�
�
·	What are the functional and operational requirements of the various applications that must be met when inserting different MPEG-2 programme bit-streams into the output channel of cable television systems? 


·	Which technical solutions can be recommended to allow the insertion of different MPEG-2 programme bit-streams into the output channel of cable television systems �- without causing disruptive disturbances to MPEG-2 home decoders,�- without incurring the programme quality losses attendant to repeated MPEG-2 encoding and decoding,�while at the same time meeting the specified operating requirements, e.g. allowing simple visual transitions between switched programmes, allowing independent switching of the video, audio and data present in the MPEG-2 multiplex, even when the various bit-streams are not synchronised to each other, use different bit rates and resolutions, conform to different MPEG-2 picture formats and profiles? 


Expected results and anticipated target dates�
�
It is expected that this Question will result in the preparation of a draft new Recommendation by mid-1999.


Relationships�
�
Cooperation should be established with ITU-R Study Group 11 when appropriate, and with the IEC/ISO in the study of this Question.





