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1 Introduction

This document proposes the H.264/AVC Baseline profile as the required video codec for MBMS. The contribution is structured as follows:

· Section 2 presents a summary of the proposal.

· Section 3 lists the submission material accompanying the proposal.

· Section 4 gives justification for the proposed codec and codec configuration. 

· Section 5 proposes such details of the proposal that differ from the H.264/AVC codec configuration in PSS, namely buffering signaling and transmission of parameter sets.

· An appendix of the contribution (S4-040670 Appendix proposed changes to draft TS 26.346.doc) provides the proposed specification text changes.

· Another appendix of the contribution (S4-040670 Appendix Codec Submission Material.doc, bitstreams.zip, AVC_decoders.zip) contain the codec submission material.

2 Proposal for Video Formats in MBMS

Our proposal for the required video format and decoder for MBMS is H.264/AVC Baseline profile, level 1b. As already agreed in the April video codec adhoc group meeting (see S4-040225 for the meeting report), we propose that the mandatory H.264/AVC features for MBMS streaming are the same as in PSS when the PSS client supports H.264/AVC. However, due to the multicast/broadcast nature of MBMS, we propose minor modifications in signaling of buffering and transmission of parameter sets. See section 5 for details.

We propose no video formats in “should” or “may” status into MBMS.

3 Submission Material

As decided in SA4#32, submission material according to S4-030712 is required for MBMS video codec proposals. Submission material for H.264/AVC Baseline is accompanying this document. The submission material is identical to S4-030739 except for updated processor cycle count results (showing a remarkable improvement in processing speed). The submission material has been studied and approved in SA4 earlier (see meeting minutes of the video codec ad-hoc group S4-030859, approved by SA4 in SA4#29).

Supporting results from error resilience simulations are available in S4-040533 and S4-040671.

4 Justification of the Proposal

The main technical reasons we are proposing H.264/AVC Baseline as the required video format in MBMS are the following:

· H.264/AVC Baseline clearly provides superior compression efficiency compared to H.263 and MPEG-4 Visual, as indicated in this contribution and S4-030871, and agreed in SA4 (S4-030859).

· The error resilience simulations in S4-040533 and S4-040671 indicate that H.264/AVC Baseline outperforms H.263 Baseline remarkably in MBMS environment.

Other reasons for proposing H.264/AVC Baseline as the required format include the following:

· As MBMS is a new service hopefully going to be popular for several years. Updating coding formats in a later release of MBMS is hard due to large number of terminals for MBMS Rel-6. Therefore, 3GPP should select the best coding technology that is available today. 

The primary reason for proposing the same H.264/AVC codec configuration for MBMS as for PSS is to minimize the additional implementation and testing burden compared to PSS. Document S4-040048 includes a detailed reasoning for most of the design decisions about codec configuration.

5 Signaling of Buffering and Parameter Sets

This section presents and justifies the proposal of signaling H.264/AVC buffering parameters and parameter sets.

5.1 Buffering Parameters

We propose that the following in-band HRD parameter signaling is used:

· HRD parameters in the Video Usability Information (VUI) of sequence parameter sets shall be present.

· Buffering period SEI message shall be present in IDR access units and access units including a recovery point SEI message.

Note that in 3GPP PSS, the information corresponding to HRD buffering data in VUI and buffering period SEI message is carried out-of-band in SDP and RTSP PLAY responses. Similar approach is not applicable to broadcast/multicast, because receivers joining a session from the middle do not receive a response for RTSP PLAY request as in unicast. Therefore, data on initial buffering has to be sent in-band.

The buffering period SEI message is essential for decoders to decide the right amount of initial buffering in decoder buffers.

The following buffering related signaling is proposed to be unchanged compared to PSS

Picture timing SEI message should not be present in the bitstream. Receivers should ignore any picture timing SEI message. If picture timing SEI messages are present in the bitstream, their contents shall not contradict RTP timestamps or NALU-times.

Justification: The use of picture timing SEI message has been disallowed in the AVC file format and in the AVC RTP payload format to make it clear that timestamps in the file format and RTP header respectively are valid. This design decision makes it easier to modify the timing information of files/streams, e.g. change the playback pace.

Receivers shall use the RTP timestamp or NALU-time of a picture as its presentation time.

5.2 Parameter Sets

It is proposed that sequence and picture parameter sets shall be sent within IDR access units and access units containing a recovery point SEI message, when they differ from the ones sent in SDP. When changing sequence or picture parameter sets, it is recommended to use different values for seq_parameter_set_id or pic_parameter_set_id compared to the previous active ones.

Justification: Decoding of in-band parameter sets is required in the H.264/AVC standard. Therefore, allowing their use in MBMS streaming is not an interoperability problem. On the contrary, in-band parameter set transmission is allowed or recommended in many other services, such as the IP data casting service for DVB (DVB TR 102 005). Re-use of content would be easier across services if no restrictions on in-band parameter set updates are placed for MBMS.

There are at least two use cases in which the in-band parameter set updates are useful:

1) Pre-encoded content, such as commercials, are included in a live multicast/broadcast. If it happens that the same parameter set IDs are used both in the live broadcast and in the pre-encoded content, SDP signaling of parameter sets is not sufficient, unless the pre-encoded content is transcoded in the fly.

2) Two pre-encoded streams are concatenated. The same parameter set IDs are used in both. It is required that the one of the streams is converted to use different parameter set IDs. 
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