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1. Introduction

This document contains the consensus minimum process requirements (i.e. what we will do) and minimum technical requirements (i.e. what we require on implementations) that if met allow SA4 to specify a mandatory codec in MBMS Release 6.

This document contains two sets of conditions:  conditions on the process SA4 must follow to make a decision, and conditions that SA4 states for encoders and decoders, in order for the system to function appropriately.  Note that there are no mandated requirements on encoders.

Many of these conditions are probably appropriate for all codecs, including those permitted and recommended, as well as required.  However, for ease of writing, some of these are written using H.264 terminology and are not yet generalized.  Unless stated to the contrary, the conditions here apply to all codecs; the conditions that apply explicitly to the selection of a mandatory codec are explicitly marked as such.

2. Assumptions

We assume that if FEC is correctly used, the residual uncorrected errors are (a) acceptably infrequent and (b) rather large, in that they represent FEC blocks with so many errors that the FEC could not correct them.  However, we note that FEC is not required; it is up to the transmitter to choose whether to use FEC, and if so, of what strength.  And even if the FEC is applied in the stream, a receiving terminal may ignore the FEC parity packets.  The overall systems design reaches its best operation point when an appropriate degree of FEC is used in the transmission, and the FEC is decoded by the receiving terminal.  However, given that this level of FEC might not always be applied, the video system design should be resilient with respect to uncorrected errors (losses) in the stream. 

Therefore the error-resilience case to consider is what to do with the residual error rate after FEC, which includes when the FEC is not of the appropriate strength, not applied to the stream at all, or not decoded. However these requirements do not address any particular quality of service when the FEC system is not used correctly.

Since display behavior has not been specified in the past by SA4, these requirements are written in terms of decoder behavior rather than display behavior.

Note that there are user-experience questions for the display behavior, which are left to terminal manufacturers, one of which is whether it is better to show potentially corrupt video that contains at least some information, or ’freeze’ display until the video corruption is known to be over?

Note that decoder processing of H.264 SEI messages is not required; a decoder fulfilling the minimum requirements may choose to decode all video data and then it need not process GDR SEI messages in H.264.

The lower-level MBMS service is responsible for determining loss of connectivity and this condition is outside the scope of the video service.

3. Process Requirements

p1) For a codec to become required (mandatory, “shall be supported”):  when the anchors are encoded at 50% higher bit-rate, SA4 should be satisfied that the proposed required codec performs as well as or better than the best of the anchors under no loss and with typical MBMS transmission scenarios, with a working assumption here of 0.5%, 1.0% and 1.5% RLC PDU loss rates tested (a) without FEC and (b) with a FEC overhead of approximately 10% . (Note that the definition of many of these terms, such as “better”, could take the selection criteria as a starting point, but would ideally be better defined in this process).

p2) For a codec to become required: the source code that achieves (1) must be SA4 reference code (if necessary both encode/packetize and depacketize/decode).

4. Depacketizer and Decoder Requirements

d1) The depacketizer must continue to process streams that in which packets are lost;  it may choose to pass only whole NAL Units (or their equivalent structure in other codecs than H.264) to the decoder (i.e. discard fragments of incompletely received NAL Units).

d2) The decoder must be capable of continuing to process streams in which NAL Units are lost.  (Note that since parameter sets are supplied out of band and SEIs are not mandated, this effectively means lost slice-data NAL Units).

d3) When an error (loss) occurs, the decoder may either continue processing of the stream (possibly using some form of error concealment), or pause.  If it pauses, it must resume decoding no later than the earlier of the next complete IDR in the stream, or the next GDR SEI message for which the recovery period can be completely decoded.

5. Encoder and packetizer Requirements

e1) The encoder should use a suitable IDR frequency (e.g. of at least once every 5 seconds, or at least once every FEC block) for both tune-in and signal recovery after errors or loss of signal, or should use GDR to ensure that the output decoded sequence becomes correct within the same period. 

e2) The encoder/packetizer should choose a suitable IP packet size for the loss regime and other network characteristics.  If packetization is done at a time or in a place where this is not possible, the recommended IP packet size is the bearer PDU size.  When larger NAL units are produced by the encoder, the packetizer should use NAL Unit fragmentation to adapt RTP packet size to the network, and not produce large RTP packets (which would imply either IP fragmentation or IP packets which use several transmission units, both of which are undesirable).

e3) It is suggested that the encoder encodes with a reasonable maximum NAL Unit size, assuring that the resulting RTP packet size does not exceed the bearer PDU size.  Smaller NAL Units allow greater flexibility in forming RTP packets, and smaller RTP packets reduce the likelihood of IP packet loss caused by bearer PDU loss.  However, there is a known tension between these small sizes,  and coding efficiency and per-packet overhead.
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