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S4-040672, “FEC Buffering for MBMS Streaming Delivery Method” proposed signaling of initial buffering delay per each FEC source block to reduce tune-in delay and a hypothetical FEC decoder model relative to which the initial buffering delay and FEC decoder buffer size are specified. S4-040672 was agreed in SA4#33 provided that the signaling mechanism and the use of the signaled initial buffering delays are optional. This contribution proposes specification text changes reflecting the decision in SA4#33. 

In the example case presented in S4-040672, it is concluded that up to 0.5 seconds of reduction of initial buffering can be obtained thanks to MBT. Depending on the bitstream and FEC scheme, the achievable reduction in initial buffering can be even bigger. If the use of MBT would not provide a considerable saving in tune-in delay compared to the min-buffer-time MIME parameter, MBMS senders can exclude it from the FEC source blocks.

The hypothetical FEC decoder model provides the following necessities:

· It guarantees that the MBMS packet stream complies with the media decoding standards and their buffering requirements.

· Specification of an initial buffering delay and FEC decoder buffer size would be meaningless without a buffering model, because the input and output rate of the buffer must be specified to derive these values. 

When it comes to the signaling of the initial buffering delay per each FEC source block, the agreement in SA4#33 can be addressed as follows:

· Subject to MBMS senders’ decision, FEC source blocks may include two bytes of signaling called minimum buffer time (MBT) for the initial start-up buffering delay for the corresponding FEC source block. Senders indicate the presence of MBT with the VMBT MIME parameter in the SDP. 

· MBT is not transmitted, but rather MBMS receivers may reconstruct the value of MBT with FEC decoding. Furthermore, MBMS receivers may use the signaled MBT to optimize start-up delay.

Digital Fountain brought the following problem to our attention a day before the submission deadline for SA4#34: In the MBMS receiver, the absence of the value of MBT at the start of the source block will cause the whole first symbol to be marked as not received. All the FEC codes presently proposed operate on fixed length symbols – the symbol size, T, depends on the code and the amount of data to be protected, but is generally 32 bytes or more. Therefore the first T bytes of this packet are effectively discarded regardless of whether the first RTP packet for the FEC source block is received. Consequently, the correction capability of the FEC code drops to some extent due to MBT.

We continue to think that the signaling of the initial buffering delay per FEC source block is useful to reduce the tune-in delay. We had no time to analyze how big the presented problem on the signaling mechanism for the initial buffering delay is. However, my no means we would like to affect the correction capability of the FEC. If the presented problem turns out to be significant (in terms of a drop of correction capability), we would like to propose an alternative mechanism for the signaling. We could think of the following two solutions to overcome the presented problem, out of which we are slightly favoring the first option:

1. Modify the RTP payload format for the FEC source packets as follows. In addition to SBN and ESI, there is a third field in the payload header, called minimum buffer time indicator (MBTI). The length of MBTI is 1 bit, and therefore the length of either SBN or ESI should be reduced by 1 bit. When the value of MBTI is 0, there are no changes in the payload format. When the value of MBTI is 1, the first two bytes in the payload include the value of MBT in network byte order. If none of the FEC source packets of the source block includes MBTI equal to 1, the value of min-buffer-time MIME parameter is applicable for the FEC block. 

2. Modify the RTP payload format for the FEC repair packets as follows. Include a similar minimum buffer time indicator (MBTI) in the payload header as proposed above. The MBT in the FEC source block has a fixed position, e.g. the two first bytes of the FEC source block. When MBTI is equal to 1, the MBMS receiver copies the value of the MBT from the payload of the FEC repair packet to the fixed location in the FEC source block.

Note that the proposed VMBT MIME parameter becomes unnecessary in these alternate solutions to carry MBT.

The accompanying document provides the proposed specification text reflecting to SA4#33 agreement of document S4-040672. It is relative to an interim draft revision of the “FEC mechanism for RTP” section edited by Digital Fountain, Ericsson, and Nokia. Change marks titled “Miska M. Hannuksela” indicate the proposed changes. Potential modifications to change the signaling mechanism for minimum buffer delay per FEC source block are straightforward and can be done promptly during SA4#34.
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