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1 Introduction

At the last SA4#27 meeting a “Proposal to support MPEG-4 AVC / H.264 in Rel-6” was presented in S4-030478. The proposal was noted with a number of comments and text was added to the Rel-6 draft TS 26.140, 26.234, 26.235 that a new video coding technology, H.264/AVC is under consideration in SA4.
In this document, we propose the inclusion of H.264/AVC into 3GPP Release 6 multimedia specifications, based on the considerations of computational complexity of H.264/AVC and the current MPEG-4 simple profile.  We also consider the handling of error resilient tools employed in H.264/AVC, in terms of the 3GPP packet-switched multimedia services (i.e. PSS, MMS and PS Conversational), the complexity and the compatibility between mobile and other application areas.
2 Considerations and Proposals

2.1 Computational complexity of H.264/AVC 
Table-1 shows the comparison of the computational complexity for H.264/AVC and the MPEG-4 simple profile. In Table-1, we cited the result for H.264/AVC shown in [1].

Table-1. Computational complexity of decoder

	Sequence
	Clock cycles [MHz]
	Ratio

	
	MPEG-4
simple profile
	H.264/AVC
baseline profile
	

	foreman
	15.2
	70.0
	4.6

	news
	10.2
	45.9
	4.5

	container
	10.7
	45.5
	4.2

	average
	12.1
	53.8
	4.4


Encoding parameters: QCIF, 15fps, 64kbps.

MPEG-4: simulated by Panasonic on ARM 925T, no wait.

H.264/AVC with no error resilient tools: simulated by Nokia on ARM 925T, no wait. See [1] for details.

For all sequences, the increase of the computational complexity of H.264/AVC decoder is more than 4x compared with MPEG-4 decoder.  
Based on this result, the mandatory support of H.264/AVC decoder in addition to the existing mandatory support for H.263 basline decoder would largely affect the cost of Rel-6 mobile terminals. By this the wide diffusion of 3G multimedia services might be prevented because of the difficulties to provide low cost terminals. Therefore, we propose that H.264/AVC is adopted as an optional codec in Release 6.

2.2 H.264/AVC error resilient tools

H.264/AVC defines three error resilient tools, i.e., flexible macro-block ordering (FMO), arbitrary slice order (ASO) and redundant slice (RS), which are included in the baseline or extended profile.

Table-2 shows the need of error resilient tools for 3GPP multimedia services.  3GPP supports different types of multimedia services, i.e. packet-switched streaming (PSS), multimedia messaging service (MMS) and packet-switched conversational (PSC).  For MMS, it is desirable that the all media data are conveyed by reliable transport protocol such as HTTP/TCP/IP.  This means that terminals supporting only MMS do not need to implement error resilient tools.  For PSS and PSC, error resiliency in the video encoding will not be necessary when error robustness is provided by the transport layer.

Table-2. Need of error resilient tools (FMO/ASO/RS) for 3GPP multimedia services
	Service
	Need of error resilient tools

	PSS
	depends on transport

	MMS
	not necessary

	PSC
	depends on transport


In terms of the decoder complexity, error resilient tools such as FMO and ASO have a significant impact. They require more than 2x memory access and operational power, since they impose serialisation of decode and loop filter operations.

Furthermore, a future mobile terminal may be used to receive TV services in addition to 3GPP services. Therefore it is highly desirable to get compatibility for H.264/AVC decoder between 3G and TV services to achieve simplified implementation and reduced cost. For information, error resilient tools are not supported in broadcasting services specified by ARIB and DVB for terminals using H.264/AVC.

Based on above considerations, we propose that error resilient tools are optional in the 3GPP multimedia services.

2.3 Low delay
In the PS conversational service, low delay is an important requirement. H.264 allows the backward prediction for P pictures. This requires the reordering in both, encoder and decoder, which increases the end-to-end delay for conversational service. Therefore the backward prediction for P pictures should not be used. In other words, reordering of frames must be prohibited for the packet switched conversational service.

3 Summary and Conclusions
In this document, we propose that H.264/AVC should be adopted as an optional codec in Release 6. Error resilient tools should be optional in all 3GPP multimedia services, i.e PSS, MMS and PS Conversational.  To achieve low delay we propose to prohibit the reordering of frames for the packet switched conversational service. The following table shows the summary of our proposal.
	
	Encoder
	Decoder

	Packet switched streaming (PSS)
	Out of the scope of PSS
	optional Baseline*

	Multimedia messaging (MMS)
	optional Baseline*
	optional Baseline*

	Packet switched conversational (PSC)
	optional Baseline**
	optional Baseline**


*

no support of error resilient tools.

**

no support of error resilient tools, and num_reorder_frames = 0
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