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1. Introduction

At the last SA4#29 meeting it has been decided to adopt MPEG-4 AVC as a new video format in Rel-6. The status of this format – mandatory or optional – as well as the profiles and levels to be supported for each video services have still to be defined in order to finalize the relevant technical specifications.

This document discusses (some of) these remaining open issues.

2. Status of MPEG-4 AVC in Release 6

For all video services, we propose the support of MPEG-4 AVC to be optional.

Indeed, it is recognized that MPEG-4 AVC does bring visual quality improvement but at the cost of a significant increase of complexity. It is very important that low and mid-end Rel-6 terminals can have video capabilities; because of the backward compatibility constraint, H263 will anyhow remain mandatory in Rel-6. Adding AVC is too demanding in terms of resources (both CPU and memory) for these platforms and would prohibit having low cost video capable Rel-6 terminals in the short term.

3. MPEG-4 AVC Profile and Level supported in Release 6

3.1 Definition of a 3GPP profile

Evidences brought to the group in [1] have proven that compression tools of the baseline profile are sufficient to meet 3GPP requirements. However the baseline profile also includes extra tools for error resilience that could impair both terminal costs and service interoperability for a limited added value.

· FMO (flexible macro-block ordering) and ASO (arbitrary slice order) increase significantly the complexity of the decoder. More operations and data accesses are needed because i) the in-loop filtering that can no longer be performed on the fly, ii) the data locality can be highly decreased (according to the FMO slice groups mapping). And a lot of data access optimisations (use of cache for instance) are impaired, which can be quite dramatic for both hardware and software implementations. The architectural impact is also significant for hardware implementations (since the deblocking filter cannot be pipelined with the decoding process). This concern has already been raised by another company in [2];

· FMO and ASO decrease the compression efficiency since not coding the macro-blocks in order reduce the efficiency of intra frame prediction. This could be severe for intra mode (which is known to be highly efficient for H.264 standard) as well as motion vector prediction (for which, depending on the FMO slice groups mapping, we could imagine to have only one third of predictors).

· These tools are not included in the main profile. Therefore supporting them in 3GPP may cause interoperability problems with other consumer electronics equipment such as TV sets or set-top boxes.

It has to be noted that the submitted material which have led SA4 to the conclusion that AVC meets 3GPP requirements does not use either FMO or ASO.

Not supporting these tools does not mean excluding error resilience at the video coding level. In fact error resilience itself (resynchronisation as fast as possible in case of loss of data) is not provided by FMO or ASO but by the slice structure which is defined for any AVC stream whatever its profile and level. FMO and ASO just permit the location of the missing data to be sprinkled all over the frame in order to ease error concealment.

The AVC slice structure is very close to the MPEG-4 simple profile video packets, which has been proven to enable satisfying error concealment techniques.

A practical way to exclude the usage of these tools would be to specify that the ”constraint_set1_flag” must be set to ‘1’ in any 3GPP compliant AVC stream.

3.2 Level

At this time, we consider that the bitstream constraints set by AVC level 1 fit the 3GPP use case and we propose to support it in Rel-6. However, as expressed by SA4, it should be useful to support higher bit rates (128 kbps), and a new level is under definition within MPEG. In case this new level was defined in the Rel-6 time frame, it should be the one supported by 3GPP.

3.3 Support for each services

Even if the codec usage might be slightly different from one service to another we propose to define a unique conformance point for AVC in 3GPP. Indeed, Rel-6 video capable terminals will likely support several multimedia services. Having a single conformance point would limit tests and hence limit terminal costs.

4. Conclusion

In this document we propose that for all video services MPEG-4 AVC baseline@level1 is optionally supported with the exclusion of error resilience tools not included in the main profile.
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