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ABSTRACT

This document provides background on how to use the provisionally endorsed DVB-IP Application Layer FEC Specification for IPTV services in the ITU-T FG IPTV context. Text proposals are provided for the addition to the WD on application layer reliability solutions.
1
Introduction

During the fourth ITU-T FG IPTV meeting, the following agreement was reached with respect to the application layer FEC solution:

<BEGIN AGREEMENT>

In the case that a network can not fulfil the requested IPTV service requirements tbd, the use of the DVB-IPI AL-FEC solution [Annex E, DVB-A086] is provisionally endorsed as the ITU-T AL-FEC solution.
· The details on what parts of the DVB-IPI AL-FEC solution are required, and what is recommended, or what can optionally be used, is tbd.

…

<END AGREEMENT>

This contribution addresses the aspect on how to use the DVB-IPI AL-FEC specification. It clarifies the required and recommended parts. A text proposal is included.

In the following we refer to DVB-IP bluebook [DVB A086] in the expectation that the identical specification will be available through ETSI within a reasonable time frame. Another contribution to this meeting addresses this aspect. 

2
Explaining the DVB AL-FEC Specification

2.1
DVB IPI Specification Background

The DVB AL-FEC specification is an integral part of the DVB Bluebook on Transport of MPEG 2 TS Based DVB Services over IP Based Networks [DVB-A086] – Phase 1.3. 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 [DVB-086] 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, this Annex may provide a full specification.

It is also worth to note that in cases 1 and 2, the original data packets are left unmodified. The connection between source packets and repair packets is made by referring to the RTP sequence numbers of the source packets. In case 3 and 4, the original data packets are modified in such a way, that a 4 byte Source FEC payload ID is appended to each data packet.

2.2
DVB Senders supporting AL-FEC

For each of the above 4 cases, the control protocol and the transport protocol are specified in detail, whereby the syntax of the control protocol may be specific to DVB, but the semantics, mainly the FEC Configuration information, is generic and may be conveyed by any service setup or discovery protocol. 

For the case 1 and 2, the DVB AL-FEC specification permits the usage of a SMPTE 2022-1-based code as defined on section E.3. This code is a subset the code defined in [4].

For cases 1 to 4, the DVB AL-FEC specification permits the usage of the Raptor code as defined in section E.4. The code is equivalent to the code defined in [1] and [2].
For case 1, SMPTE 2022-1-based code as defined in section E.3 defines the first FEC layer and the Raptor code as defined in section E.4 defines the subsequent layers. Note that the Raptor code can be split in several FEC layers due to the fountain property of the code.

2.3 Content Delivery Protocols for AL-FEC Support

For the four different cases above, different Content Delivery protocols are defined which make use of the components defined in the section E.3 and section E.4.
1.
Multicast MPEG-2 Transport Stream over RTP

Control protocols

The FEC Configuration information must be delivered using an appropriate service setup and discovery mechanisms. The delivered record may contain the multicast address(es) and port(s) for one or more FEC layers. Receivers may choose which layers to join depending on capability and local configuration.

Transport protocol

The MPEG-2 Transport Stream shall be transported using RTP encapsulation. FEC protection of the MPEG-2 Transport Stream MAY be provided according to Sections E.3 and E.4. When a Raptor layer is provided, the FEC Scheme defined in E.4.3.2 is required to be used.

2.
Unicast MPEG-2 Transport Stream over RTP

Control protocols
The receiver can announce in a session setup, e.g. in an RTSP SETUP request, which FEC layers are requested by supplying port numbers that should be used for the FEC repair packets. Only requested FEC layers are sent to the receiver.

Transport protocol

The MPEG-2 Transport Stream shall be transported using RTP encapsulation. FEC protection of the MPEG-2 Transport Stream MAY be provided according to Sections E.3 and E.4. When a Raptor layer is provided, the FEC Scheme defined in E.4.3.2 is required to be used.

3.
Generic multicast video

Control protocols

The FEC Configuration information must be delivered using an appropriate service setup and discovery mechanisms. The delivered record may contain the multicast address(es) and port(s) for one or more FEC layers. Receivers may choose which layers to join depending on capability and local configuration.

Transport protocols

The audio/video stream is assumed to be carried by one or more UDP flows. FEC protection of these UDP flows is provided using the procedures of Section E.4.2.2 and in particular the FEC Scheme defined in Section E.4.3.1.

4.
Generic unicast video (informative)

Control protocols

The receiver can announce in a session setup, e.g. in an RTSP SETUP request, which FEC layers are requested by supplying port numbers that should be used for the FEC repair packets. Only requested FEC layers are sent to the receiver.

Transport protocols

The audio/video stream is assumed to be carried by one or more UDP flows. FEC protection of these UDP flows MAY be provided using the procedures of E.3 and in particular the FEC Scheme defined in Section E.4.

2.4
DVB Receivers supporting AL-FEC

In DVB, the provision of AL-FEC at the sender side is optional. However, its usage is recommended to support typical IP networks. The support of AL-FEC at the receiver is also optional. Where AL-FEC is supported by a receiver then the compliance of the receiver is not defined by the detailed decoding algorithm, but by the minimum expected performance. This is because several different decoding algorithms could be implemented each with the same results, or even better than the minimum expected performance. If the receiver meets the minimum expected performance, it complies to the specification. The minimum performance is most suitably expressed by the provision of a reference decoding algorithm. However, the decoding algorithm itself is only informative but it can be used to benchmark the minimum expected performance, which itself is normative. The DVB AL-FEC specification contains in section 5 two types of receivers, which are described by their expected minimum performance, namely:

· A minimum decoder as described in section E.5.1.1, which is required to support the processing of the SMPTE 2022-1 [4] packets. Details on the expected minimum performance are provided the same section.

· An enhanced decoder as described in section E.5.1.2, which is required to support the processing of the SMPTE 2022-1 [4] packets and Raptor packets. Details on the expected minimum performance are provided by a reference decoding algorithm referred to as hybrid decoding.

A receiver claiming compliance to DVB AL-FEC solution in DVB phase 1 requires the support of the minimum decoder. However, as the minimum decoder can only deal with very low loss rates, for typical IP networks the support of enhanced decoder is recommended (see accompanying contribution).

For arbitrary packet flows according to cases 3 and 4, the DVB specification does not define a minimum receiver performance yet. However, as in this case only a single code is supported, it is obvious that the support of the Raptor code is expected. The minimum performance is determined by only using step 2 in section E.5.2.1, i.e. only Raptor decoding performed. A reference decoding algorithm is provided in [1], Annex C.

3
Usage of DVB AL-FEC solution 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 yet. 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 most of the expected transport protocols.

With respect to control protocols, the details need not 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 transport protocols it proposed to use the same protocols for the ITU-T FG IPTV AL-FEC as for the DVB-IP AL-FEC solution as specified in section E.6.

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.

For the decoder, it is proposed that if application layer FEC in ITU-T FG IPTV is supported, then it is

· required to support the minimum decoder as specified in section E.5.1.1 in case MPEG-2 Transport Stream over RTP is used,

· recommend to support the enhanced decoder as specified in section E.5.1.2 in case MPEG-2 Transport Stream over RTP is used,

· required to support the a decoder for which the minimum performance is determined by only using step 2 in section E.5.2.1, i.e. only Raptor decoding performed, or equivalently, the performance of the reference decoding algorithm as provided in [1], Annex C, is fulfilled, in case arbitrary packet flows are used according to the definition in section E.6.3 and E.6.4. 

4
Conclusion

It is proposed to add clarifications to the WD on application layer reliability solutions in a new section 8.4. The text should basically follow the text in section 3, but some additional explanation from section 2 may be beneficial.
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