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ABSTRACT

This document informs WG4 and WG5 on the inclusion of the DVB-IP AL-FEC mechanism to the working document on “Application Layer Error Recovery Mechanisms”. To support the method, appropriate signalling and control information is essential. This document wants to initiate the discussion to understand the further necessary actions.
1
Background

The ITU-T FG on IPTV WG2 recommends DVB-IP AL-FEC mechanism [ETSI TS 102 034], Annex E, in its working document on “Application Layer Error Recovery Mechanisms”. During the 5th meeting of the ITU FG on IPTV, contribution 776 discussed the “Usage of DVB-IP Application Layer FEC Specification” in the ITU-T FG on IPTV. In addition to the signal processing, the mechanism requires appropriate configuration and control information. This documents intends to initiate the discussion on necessary actions.
2
DVB AL-FEC Specification Background

The DVB AL-FEC specification is an integral part of ETSI TS 102 034v1.3.1 (2007) - Digital Video Broadcasting (DVB); Transport of MPEG-2 TS Based DVB Services over IP Based Networks [ETSI TS 102 034]. This TS covers Phase 1.3 of the DVB work. Phase 1.x DVB-IPI work addresses the transport of MPEG-2 TS based IPTV services. The resulting MPEG‑2 packets may be encapsulated directly in UDP or in RTP/UDP. However, it is also foreseen that in future work within DVB (Phase 2), the delivery of arbitrary audio/video streams (for example H.264 encapsulated in RTP) will be addressed. 

Furthermore, the DVB-IP specification supports two delivery methods, namely multicast push services as well as unicast pull services. 

The application layer FEC specification in Annex E of [ETSI TS 102 034] is written in such a way that the DVB AL-FEC in the Annex can be used in different contexts, namely for 

1. Multicast MPEG-2 Transport Stream over RTP,

2. Unicast MPEG-2 Transport Stream over RTP,

3. Generic multicast video, i.e. for arbitrary packet flows,

4. Generic unicast video, i.e. for arbitrary packet flows.

As arbitrary packet flows are not supported in phase 1 of the DVB-IP specification, the cases 3 and 4 are only informative. Only cases 1 and 2 are normative within the DVB-IP phase 1 specifications. However, the FEC for arbitrary packet flows is fully specified and relies on the same AL-FEC as for the normative case. Therefore, for the ITU-T FG IPTV delivery, Annex E of [ETSI TS 102 034] provides a full specification.

3
Control and signalling of DVB AL-FEC mechanism in ITU-T FG IPTV

The ITU-T FG IPTV does not yet define a full set of content delivery protocols, i.e. the control and transport protocols are still under review. However, it quite likely that the media will be transported either through MPEG-2 TS over RTP/UDP or by generic audio/video streams. Therefore, DVB AL-FEC solution likely covers the expected transport protocols.

With respect to control protocols, the details to support the AL-FEC mechanism need to be specified at this point, but it is essential to understand what control information needs to be transported for the AL-FEC, once the content delivery protocol more clearly defined.

For the control protocols, it is proposed to use the same semantics for the ITU-T FG IPTV AL-FEC as for the DVB-IP AL-FEC solution as specified in section E.6. The details on the syntax still need to be defined.

The following information may be necessary to be conveyed for the AL-FEC (see also [ETSI TS 102 034]):
FEC Base Address

In the multicast case, this option may be included in messages from server to client. It indicates the IP Multicast address on which the base AL-FEC layer may be found. If not included then the base AL-FEC layer is sent on the same multicast address as the source data.

FEC Base Port 

This option may be included in messages from server to client and from client to server. It indicates the UDP destination port for the base AL-FEC layer. When included in a message from client to server, it indicates that AL-FEC is supported by the client and specifies the destination UDP port that should be used for the AL-FEC base layer. When included in a message from server to client, it indicates the UDP destination port that the server will use for the AL-FEC base layer. In the multicast case, if this option is specified but the FEC Base Address is not, then the AL-FEC layer is assumed to be available on the same multicast address as the main stream. If this header is not specified then AL-FEC is not provided and the FEC Base Address shall not be present. This header shall be present if the FEC Enhance Port header is present.

FEC Enhance Address 

In the multicast case, this option may be included in messages from server to client. It indicates the IP Multicast address on which an enhancement AL-FEC layer may be found. This option may be repeated to specify multiple enhancement layers.

FEC Enhance Port 

This option may be included in messages from server to client and from client to server. It indicates the UDP destination port for the enhancement AL-FEC layer. When included in a message from client to server, it indicates that the AL-FEC enhancement layer is supported by the client and specifies the destination UDP port that should be used for the AL-FEC enhancement layer. When included in a message from server to client, it indicates the UDP destination port that the server will use for the AL-FEC enhancement layer. In the multicast case, if this option is specified but the FEC Enhance Address is not, then the AL-FEC enhancement layer is assumed to be available on the same multicast address as the main stream. If this header is not specified then AL-FEC enhancement is not provided and the FEC Enhance Address shall not be present. This header shall only be present if the FEC Base Port Layer header is present.

FEC MaxBlockSize

This indicates the maximum number of stream source packets that will occur between the first packet of a source block (which is included) and the last packet for that source block (source or repair).

FEC MaxBlockTime

This indicates the maximum sending duration of any AL-FEC block in milliseconds.

FEC OTI

This indicates the FEC Object Transmission Information for the Raptor AL-FEC layer(s).

A specific syntax for transporting this information can be found in [ETSI TS 102 034]
4
Proposal

It is proposed to take this information into account in the definition of configuration and signalling information to support the recommend DVB-IP AL-FEC mechanism in ITU-T FG on IPTV.
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