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1. Introduction
IPTV middleware functions will be necessary to support data broadcasting services created using the existing standards such as ACAP, OCAP and MHP. And additional EPG service for data broadcasting services will be important requirement for IPTV service providers. 
Considering the above two additional important things, it is necessary to define the middleware architecture to support data broadcasting features in IPTV service.
2. Background and Motivation
IPTV CPE (Customer Premises Equipment) will be strongly necessary to support data broadcasting services for terrestrial services (Cable TV, satellite, DMB, etc).  In order to support these service capabilities in IPTV CPE efficiently, it will be necessary to define new middleware functions for IPTV CPEs.  It is also required to define how to support EPG service for the data broadcasting services on IPTV middleware platform.

In gathering and sending EPG data, two approaches will be considered for IPTV service provider. 
· First, the content provider sends EPG data through another transport channel (e.g.,   internet). Then the IPTV service provider multiplexes each EPG data into the transport stream, or combines EPG data together and sends the resulting data through a dedicated channel in the transport network.  
· Second, the content provider sends EGP data (in SI tables) together with video stream in the same transport stream. Then the IPTV service provider simply multiplexes the received transport streams, or extracts EPG data from the streams and generates a whole EPG data. 
For the purpose of EPG data management, it is better for the content provider to send EPG data together with video stream. The content providers know about their contents and cope with unexpected changes in contents or schedules well. Also it will be efficient for the IPTV service provider to extract EPG data from the received streams and to combine them into another single EPG data, sending it as a dedicated channel. This is because an opportunity is given to the IPTV service provider to add more EPG information to the original ones provided by the content providers.   
3. Additional Architectural Capability in IPTV Middleware for Data Broadcasting Services
The ACAP, OCAP and MHP streams contain SI tables and application signalling information as well as AV data. The IPTV middleware should process SI tables and application signalling information to support applications and EPG service.
3.1 Service Information and Application Signalling
Table 1 shows the list of SI (Service Information) used for data broadcasting services.

Table1. The list of SI tables defined by standards
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The application signalling describes the procedure of seeking and extracting applications for data service from data broadcasting stream. Applications in ACAP, OCAP and MHP are written using the APIs defined in the standards.  Figure 1 shows the relationship between GEM and three standards.
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Figure 1.  The Relationship between GEM and other Standards
3.2.  IPTV  Middleware for Data Broadcasting Services
At the minimum, the running environment for GEM-based applications should be installed on IPTV terminals to support the applications based on ACAP, OCAP and MHP.
Generally, bound applications don’t use the APIs defined for value-added services, system administration and conditional access service by the IPTV service providers. Those APIs belong to class ‘C’ in Figure 2. They are related with CAS, POD, Monitor application, unbound applications and SI protocols like PSIP, DVB-SI and OOB-SI etc.
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Figure 2 The Diagram of API Classification

Figure 2 shows classification of APIs defined in standards.  Class ‘A’ refers to the APIs defined in GEM, and  they are used commonly by three  standards. Class ‘C’ includes the APIs defined for IPTV service providers to provide system administration, billing system, add-valued services like TV-portal and navigators. According to our experience, the APIs defined in GEM are enough to support most of bound applications created by content providers. But, there are some APIs that are used by some bound applications, but not defined in GEM. Those APIs are class ‘B’ in Figure 2. They are related to DVB’s media players, OCAP’s remocon events and closed caption player, etc. The IPTV middleware should include all APIs in classes ‘A’ and ‘B’ in Figure 2, in order to support all bound applications based on ACAP, OCAP and MHP.
3.3. IPTV EPG Service for other media
The IPTV service provider analyzes SI tables for EPG information from MPEG-2 TS received from the content providers and generates a whole EPG and transmits it to IPTV receivers through a dedicated EPG channel. 
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Figure 3 Block Diagram of EPG Document
When the IPTV service provider creates a whole EPG for broadcasting services other than those of IPTV, it is created according to the structure shown in Figure 3. The structure is explained as follows:
· The whole EPG document includes broadcast service, CoD services like PPV and VoD as well as applications for value-added services.
· Broadcast contains the program list to be transmitted and describes details of each program such as contents provider's name or channel number etc.
· Events contain event details such as title, start time, duration and summary etc.
· It should be possible to send the whole EPG document trough unicast protocol. And It should be also possible to transmit periodically sections of broacast, program and events independently.
3.4. Reference Architecture
Figure 4 shows a reference architecture to support ACAP, OCAP and MHP services on IPTV terminals.
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Figure 4.  Reference Architectural Model
· Content providers multiplex AV, SI and applications bound to their services and transmit them as a MPEG-2 TS stream to the IPTV provider.
· The IPTV service provider analyzes SI tables from MEPG-2 TS streams or received EPG data from content providers and creates a whole EPG document.
· The IPTV service provider transmits the whole EPG document to IPTV receivers through unicast or multicast protocols.
· IPTV receivers receive the whole EPG document and search and select services using the IPTV browser and play the selected services.
· If there are any applications in the selected service, then the applications are extracted according to GEM's application signalling and launched by the application manager in the IPTV middleware.
· The IPTV middleware includes GEM and extended APIs to support bound applications by content providers that are based on ACAP, OCAP and MHP. 
4. Conclusion
This contribution proposes the requirements and architectural model of IPTV middleware to support data broadcasting services for IPTV service providers. And the approaches to handle EPG information provided by data broadcasting services are also considered in the contribution. 
_____________
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