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1. Introduction

Toshiba supports the inclusion of MPEG-4 AVC/H.264 in 3G-PP Release 6. However, supported profiles/levels and coding tools should be decided with care. In this contribution, we propose a profile/level and other specifications for H.264 in Release 6 as a response to the call for submission[1]. 

2. Proposed changed to 3G-PP Multimedia services in Release 6

2.1 Profiles and levels

We propose that when MPEG-4 AVC/H.264 is used, the Baseline profile at Level 1 shall be supported with constraint_set1_flag being equal to 1.

Profiles other than the Baseline profile (Main profile, Extended profile) serve extended coding efficiency and error resiliency. However, computational complexity of these profiles is much higher than the Baseline profile. Therefore, we don’t propose the inclusion of these profiles in 3G-PP Release 6, at least for the mandatory specification. 

At least Level 1, corresponding to QCIF, 15Hz, 64kbps, should be supported. JVT discusses the addition of a new level with 128kbps either through a Corrigendum or an Amendment. This new level should be supported instead if it is standardized by JVT. Other higher levels may be supported as an optional specification. 

We strongly recommend not to include the error resilience tools of the Baseline profile (FMO, ASO) because of the reasons bellow. To accomplish this, constraint_set1_flag shall be set to 1 in the stream. 

· FMO and ASO add significant complexity on the decoder. As shown in the relevant JVT contributions[2]
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[3], FMO and ASO have a significant impact on the memory requirements, codec design and computational complexity. It is too much burden to implement FMO and ASO in the resource-limited mobile terminals. 

· Since the MMS contents are delivered through the reliable network (TCP/IP), there is no meaning to support the error resilient tools in MMS. Error resiliency is important for PSS where the contents may be delivered through the unreliable transport protocol (UDP/IP). However, several error resilience tools in the RTP layer such as extended RTCP feedback, QoS metrics and RTP retransmission are expected to be supported in PSS Release 6. Error resilience tools in the video layer become less important in this situation. 

· There are standardization works of digital TV broadcast for mobile terminals, such as ARIB STD-B24[4] and DVB TR 102.005. Both ARIB and DVB are considering the inclusion of H.264 in their specifications and decided not to use the error resilience tools of the Baseline profile (with constraint_set1_flag equals to 1). It is highly desirable to have a common specification with these mobile TV broadcasting services as much as possible. 
· No evidence has been provided to show a clear advantage of the error resilience tools over the 3G-mobile network. 

2.2 Optional codec features mandated in 3G-PP
We don’t see a strong need to mandate optional features of H.264, say mandating the recovery point SEI messages, in the 3G-PP specifications. We recommend not to mandate such optional features unless there is a very good reason. 

2.3 File format
MPEG specifies AVC file format (ISO/IEC 14496-15[5]) based on the ISO base file format. It should be supported in MMS. 

2.4 RTP packetization format

RTP payload format for H.264 [6] is still under discussion in IETF, but expected to be standardized as an RFC in the future. We recommend to adopt this RTP payload format in PSS and PSC. 

3. Summary and Conclusion
We propose profiles and levels and other specifications for H.264 supported in 3G-PP Release 6. In short, we recommend H.264 Baseline profile without error resilience tools (constraint_set1_flag=1), AVC file format (ISO/IEC 14496-15) and RTP payload format in “draft-ietf-avt-rtp-h264-03.txt”. The following table shows the supported profiles for each service in our proposal. 

	
	PSS
	MMS
	PSC

	Encoder
	-
	Baseline with constraint_set1_flag=1
	Baseline with constraint_set1_flag=1

	Decoder
	Baseline with constraint_set1_flag=1
	Baseline with constraint_set1_flag=1
	Baseline with constraint_set1_flag=1
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