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1 Introduction

Nokia’s proposal for video codecs in MBMS was specified in document S4-030869, justified in document S4-040048, summarized again in document AHVIC-025, and discussed in the April video codec adhoc group meeting. This contribution responds to some of the comments raised in the April video codec adhoc group meeting and includes the Nokia proposal for MBMS video formats.

2 Proposal for Video Formats in MBMS

Our proposal for the required video format and decoder: H.264/AVC Baseline profile, level 1b. No output timing decoding conformance. As already agreed in the April video codec adhoc group meeting (see S4-040225 for the meeting report), the mandatory H.264/AVC features for MBMS streaming are the same as in PSS when the PSS client supports H.264/AVC. 

We have no strong opinion on whether optional/recommended video formats should be specified for MBMS. As MBMS is a multi/broadcast service, there is no capability negotiation between receivers and the server and the only possibility for using multiple video formats would be simulcasting. On the other hand, service providers may have existing coded bitstreams that they would like to reuse in MBMS. We are satisfied if H.264/AVC becomes the required video format for MBMS and no 3GPP members request for recommended/optional video formats. Otherwise, if recommended/optional video formats are desired, we propose the following recommended formats: H.263 Baseline profile, level 45 and MPEG-4 Visual Simple Profile, level 0b. RFC 2429 for H.263 packetization and RFC 3016 for MPEG-4 Visual packetization in MBMS streaming.

3 Justification of the Proposal and Response to Concerns

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

· H.264/AVC clearly provides superior compression efficiency compared to H.263 and MPEG-4 Visual, as indicated in earlier contributions to 3GPP and agreed in SA4.

· As MBMS is a new service hopefully going to be popular for several years, if not tens of years, and as it is a multi/broadcast service in which it is very hard to update coding formats later on, we should select the best coding technology that is available today. 

· Optimal content encoding should probably be done specifically to MBMS. Existing PSS content may not be optimal e.g. from error resiliency point of view for MBMS streaming, as different assumptions have been made on expected channel error conditions during encoding compared to the actual error conditions in MBMS. Thus, the possibility to reuse existing H.263 and MPEG-4 Visual bitstreams in MBMS is likely to be limited. 

· MBMS bearer bitrates and residual media bitrates (after application-level FEC) are likely to be low (lower than for PSS to achieve a similar residual error rate). Therefore, high video compression efficiency is needed to achieve a similar visual quality compared to PSS. It is likely that end-users expect at least a similar service quality in MBMS compared to PSS or compare the service to IP data casting over DVB-H in which H.264/AVC is a strong default video format candidate.

Concerns on H.264/AVC becoming the required video format for MBMS expressed in the April video codec adhoc group meeting are listed below. Our response to the concerns is also included below.

· Decoding complexity. Document S4-040242 summarizes our knowledge on AVC resource consumption, including new decoding complexity results on ARM9E-S. We think that the complexity increase compared to H.263 Baseline and MPEG-4 Visual Simple Profile is more than justified by the improved visual quality.

· Alignment of formats with other 3GPP services. Two motivations for coding format alignment were mentioned: 1) it is a general policy in SA4, and 2) reduction of terminal cost, in particular reduction of the code footprint. Regarding motivation 1, we do not think that such a general policy, if it exists, must be applied to the extreme. For example, we think it is sufficient to a codec recommended in one service and required in another service. Regarding motivation 2, the usage of static and dynamic memory of Nokia implementation of H.264/AVC decoder on ARM925T has been reported in document S4-030739, and we think that the memory usage is very reasonable. 

· Availability of licensing terms and their suitability to all parties of MBMS service. Via Licensing has recently announced the final AVC licensing terms and we are under the understanding that MPEG LA will announce the final terms in the near future. However, due to the absence of MPEG LA’s AVC licensing terms, we are ready to postpone the decision on MBMS video formats to SA4#32, if requested by some 3GPP members.
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