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1. Introduction

Application signalling makes the receiver to identify the application associated with a service and finds the locations from which to retrieve them. It also enables broadcasters to control the lifecycle of application and makes the receiver to identify the sources of broadcast data required by the applications of a service. The existing data broadcasting middleware specifications (ACAP[1], MHP[2], OCAP[3]) based on GEM[4] use an Application Information Table(AIT) for application signalling. However, the application signalling based on AIT may not be the best solution for that of IPTV on several reasons.
This contribution considers the requirement for IPTV middleware to address this issue. We propose the XML encoding for IPTV application signalling in addition to the already existing MPEG-2 Transport Stream (TS) based encoding.
2. The AIT based application signalling of the existing middleware specifications
The data broadcasting middleware specifications based on GEM take and use AIT of MHP for application signalling. Based on AIT, ACAP, MHP and OCAP add or extend the necessary functions for their own specific media to control and signal the applications.

2.1 ACAP

 This standard adopts the MHP definition of the application signalling functional equivalent as specified in GEM. The adoptions are summarized as follows:

· extends the application type to have two more values, 0x0006 for ACAP-J and 0x0007 for ACAP-X;

· adds the value 0x0006 to protocol_id for ACAP object carousel;

· for applications fully compliant with the standard, the following values are signalled:

· application_profile: 1

· version (major, minor, micro) :  (1, 0, 0)
· extends the descriptor for ACAP-X applications

2.2 MHP

 The Application Information Table of MHP corresponds to the Application Description of GEM. The minimum signalling requirements for MHP applications are summarized as follows:

· PMT with Application signalling Descriptor to identify the service component carrying the AIT.

· AIT with the following information in its common descriptor loop:

· Transport protocol descriptor (all applications description shall be within the scope of at least one Transport protocol descriptor. These can be placed in either or both of the descriptor loops)

· AIT with the following information in its application information descriptor loop:

· Application descriptor

· Application name descriptor

 The recent MHP (MHP 1.2)[5] also specifies the XML encoding for AIT to support application signalling in addition to existing MPEG-2 TS based encoding.
2.3 GEM

  MHP contains a model of signalling that fulfils the requirement of GEM, but other signalling is possible. The application signalling of GEM is built up by selecting the applicable and common aspects of MHP application signalling which can be applied to the various broadcasting media. Broadly speaking, GEM places requirements on both the format of an application and requirements underlying its signalling. But, it does not define the detailed syntax of signalling information or signalling transport.

 The minimum signalling requirements for any GEM application are summarized as follows:

· Some form of Application Description with information sufficient to:

· identify the source of the application code and others assets;

· identify the application’s application code and organization ID;

· identify the name of application

2.4 OCAP

 OCAP 1.0 extends the DVB-MHP application model via the introduction of unbound applications. Unbound applications and monitor applications are broadcast service independent. This is a generalization of a broadcast service to support applications not related to a broadcast service.

OCAP adopts the application signalling of MHP for bound applications. Unbound applications is initiated and controlled via the Extended Application Information Table (XAIT).

3. Considerations on applying the AIT for IPTV application signalling
The legacy application signalling based on AIT may not be the suitable way for IPTV application signalling. The reasons are summarized as follows: 
· AIT has some overheads from TS packet and MPEG-2 private section as AIT is included in MPEG-2 private section. These overheads are unavoidable when the application signaling information is transported via MPEG-2 TS but they would be unnecessary if the application signaling information is transported via IP other than MPEG-2 TS: 

· The information of application signaling is all text data, but AIT basically follows the binary data format. Because the binary data format lacks the flexibility and extensibility in compare with text data format, the text data is mostly transported with the text format(e.g. HTML, XML) on IP environment:
·    The existing standard specification transports the AIT for application signalling via MPEG-2 private stream. The receiver shall monitor the PMT for changes in number of AIT elementary stream. They specify that changes shall be detected within 1 second and the minimum repetition rate for each AIT subtable is 10 seconds. These mechanism suits the legacy broadcasting environment which its bandwidth is relatively broad and data is delivered over unidirectional connection. However, AIT via MPEG-2 TS would not be efficient for IPTV environment in which bi-directional communication is possible.
 Therefore, the application signalling applicable for IPTV is needed and for it, we propose the XML encoding in addition to the existing MPEG-2 encoding.
4. Proposal 

This contribution proposes the following requirement to be added to “ANNEX Accepted Requirements” of the document FG IPTV-DOC-0051 “Working Document: IPTV Middleware, Application and Content Platforms” and inserted in section “5.6.1 Middleware” of the document FG IPTV-C-0260 “Working Document: IPTV Service Requirements”.
· Middleware should support XML encoding for application signalling in addition to the already existing MPEG-2 table and section based encoding.
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