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0. Document purpose

This document is an editorial update to Tdoc S4-AHP181, with references added and typos removed.

1. Summary:

A breakout group met in the evening of Tuesday, 12.10.04, on the subject of FEC packetiztion.  The mandate was to identify common aspects of the contributions 138 [1], 159 [2], and 166 [3], and, if possible, to report back with a unified document or solution that is agreeable by all proponents.  The breakout group is pleased to report back the attached result of the work.  Key disagreements in the previous discussions were resolved in a manner acceptable to the undersigned companies.

2. Details

With respect to the Framework document [2], the following problems were pointed out and solutions were tentatively agreed on in a non-binding form:

1. How to multiplex media packets with FEC packets?

Three possible solutions were discussed: individual sessions for FEC and media, PT multiplexing, and SSRC multiplexing.  All schemes have their respective drawbacks.  It was decided to recommend SSRC multiplexing.  When using SSRC multiplexing, the following problem has to be kept in mind:  When using more than one media stream per session, it is difficult and can be time consuming to associate a FEC stream to one of the several media streams carried in the same session.  Those problems can be overcome, for example, by not sending multiple streams in one session or by sending frequent RTCP sender reports for all streams carried in the same sessions (which explicitely associate a FEC stream with its media stream(s) using the CNAME mechanism).

2. Should the FEC payload header be placed first or last in the RTP payload for the original source packets?

Documents 138 [1] and 159 [2] suggested putting the FEC payload header (called “Tag” in those documents) at the end.  Document 166 [3] suggested the more conventional approach of putting the payload header between the RTP header and the media payload header.   It was decided to assume the latter solution for the future work.

3. Do we want to patch the payload type during RTP FEC packet construction, or add one byte field in the FEC payload header indicating the original payload type?

It was decided to use the patching approach, as it has lower overhead.  This is not seen as a problem, as there are precedences for such RTP header patching algorithms (e.g. the RTP retransmission payload format).

4. SRTP interworking

This Point was discussed briefly, and turned out to be a non-issue for SA4 at the time being.

5. Exact payload specification

With respect to S4-AHP138 [1] and S4-AHP166 [3], it was understood that both documents describe a packet architecture and packetization algorithm centered around a specific FEC scheme, and are not necessarily optimized for other schemes.  However, it seems also to be true that they are sufficiently similar to allow for a unified description, if such a description were required.  Both original proposals need slight adjustments in the algorithm descriptions to reflect the discussion points 1-3 above.  

It was tried to find the commonalities of the payload format proposals under discussion, and their applicability to the proposed FEC schemes.  As it turns out, with minor adjustments, both payload formats are capable of carrying all proposed FEC schemes.  The headers required for each scheme can be derived from the following table, which should be read as follows:  

Columns: proposals from the various companies

Rows: payload header fields, as follows:  

(a) Source packet FEC Payload ID

(1) Source Block Number, SBN, (an ID of the source block to which the (first sub-block of) media data in the source packet belongs to) 


(2) ESI (starting symbol index of the source packet in the source block) 

(b) Repair packet FEC Payload ID


(3) SBN (see above)


(4) ESI (2 bytes)


(5) SBL (Source block length, K  for Reed Solomon)


(6) EBL (FEC block length, N for Reed Solomon)


(7) Symbol len = T 

	
	DF
	Siemens
	NEC
	Bamboo
	Nokia

	1 (SBN)
	1
	1
	1
	1
	1

	2 (ESI)
	2
	2
	2
	2
	1

	3 (SBN)
	1
	1
	1
	1
	1

	4 (ESL)
	2
	2
	2
	2
	1

	5 (SBL)
	2
	4
	2
	2
	1

	6 (EBL)
	0
	4
	2
	2
	1

	7 (T)
	0
	0
	0
	0
	1


This is not the final format for the FEC scheme(s) eventually selected.  The table provides an example how a final FEC packetization scheme may work, that fits into the framework.  It is understood that more optimized schemes may be possible for each particular FEC scheme.  It is also understood that the numbers provided here should not be used as hints on the efficiency or overhead of a packetization scheme – this efficiency and overhead (and all other properties of the various FEC proposals) can only be judged when considering the optimized packetization and the FEC scheme combined.
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