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1 Introduction

This contribution revises our proposal S4-030631 for the support of MPEG-4 AVC / H.264 video codec in Release 6 of 3GPP multimedia specifications. The contribution includes the proposed profiles, levels, RTP payload format support, AVC file format features, and supplemental AVC features. Some background and justifications for the proposed features are given in document S4-030631 and more results will be submitted to January video codec ad-hoc group meeting (if arranged) or SA4#30. 

The contribution concerns the following services and specifications in 3GPP Rel-6:

· Transparent end-to-end packet switched streaming service (PSS), TS 26.234.

· Multimedia messaging service (MMS); Media formats and codecs; TS 26.140

· Packet switched conversational multimedia applications, TS 26.235.

· Multimedia broadcast and multicast service (MBMS), new TS for Rel-6, no draft specification exists.

These services are called the targeted 3GPP services in this contribution.

The contribution also includes our proposal for video codec support for MBMS in general, i.e., covering also other video codecs than AVC.

2 Proposal

2.1 AVC Profiles

Table 1 summarizes the proposed mandatory and optional AVC profiles and levels for the targeted 3GPP services.

Note: Based on the currently known technical facts, we think that it is technically justified to make a Baseline profile decoder as a default codec in the Rel-6 standards. However, as there are other factors, such as the licensing situation, affecting the final decision, the question whether a profile is optional or mandatory should be resolved later.

	
	Default
	Optional

	
	Encoder
	Decoder
	Encoder
	Decoder

	Packet switched streaming (PSS)
	-
	Baseline
	- ***
	Extended

	Multimedia messaging (MMS)
	-
	Baseline
	Baseline* and Extended
	Extended

	Packet switched conversational
	-
	Baseline
	Baseline**
	-

	Broadcast / multicast (MBMS)
	-
	Baseline
	- ***
	-


Table 1. Summary of the proposed AVC profiles.

* Encoders for MMS shall produce Baseline bitstreams that are compliant with the AVC Main profile, i.e., the value of the constraint_set1_flag shall be 1 in all the sequence parameter sets of the produced bitstreams.

** Encoders for PS conversational service shall produce Baseline bistreams in which the decoding order of pictures shall be the same as their output order. The num_reorder_frames syntax element shall be present in each sequence parameter set and the value of num_reorder_frames syntax element shall be equal to 0. This requirement minimizes the DPB buffering delay and ensures that decoders in the conversational service can output directly onto the screen.

*** If the language in the specification text refers to a codec for the entire service rather than a decoder for the receiving client, a reference to the AVC encoder (with appropriate profile support) should also be included in the specification text as an optional feature.

Note: This contribution is targeted to the PSM group and therefore we did not include detailed technical analysis on the applicability of the AVC codec in circuit-switched conversational use, i.e., 3G-324M (3GPP TS 26.110). However, we are aware that the newly adopted ITU-T Recommendation H.241 specifies the integration of the AVC codec into ITU-T Recommendation H.324, and we do not expect that any changes are necessary compared to H.241 when including the AVC codec in 3G-324M. Thus, if seen necessary by the SA4, AVC could also be included in the draft specification of the next release of 3G-324M as a working assumption with the same profiles, levels, and technical details as proposed for the packet switched conversational service except for the signaling, encapsulation, and other H.324-specific features that are to be adopted from H.241.

2.2 AVC Levels

We propose that the upcoming 128-kbps 15-Hz QCIF level and the existing level 1 must be supported by all AVC decoders for targeted 3GPP services. All other levels can be optionally supported.

2.3 AVC and Other Video Codecs and Their Profiles

To achieve backwards compatibility we propose no change in the mandatory and optional H.263 and MPEG-4 Visual profiles and levels in PSS, MMS, and packet switched conversational service. To allow reuse of existing content in MBMS, we propose H.263 Baseline and MPEG-4 Visual Simple Profile as optional decoders. Table 2 summarizes all the video codec profiles for different services.

	
	Default
	Optional

	
	Encoder
	Decoder
	Encoder
	Decoder

	Packet switched streaming (PSS)
	-
	H.263 Baseline,

H.264 Baseline
	-
	H.263 Profile 3

MPEG-4 Visual Simple Profile

H.264 Extended

	Multimedia messaging (MMS)
	H.263 Baseline
	H.263 Baseline,

H.264 Baseline
	H.263 Profile 3

MPEG-4 Visual Simple Profile

H.264 Baseline

H.264 Extended
	H.263 Profile 3

MPEG-4 Visual Simple Profile

H.264 Extended

	Packet switched conversational
	H.263 Baseline
	H.263 Baseline,

H.264 Baseline
	H.263 Profile 3

MPEG-4 Visual Simple Profile

H.264 Baseline
	H.263 Profile 3

MPEG-4 Visual Simple Profile

	Broadcast / multicast (MBMS)
	-
	H.264 Baseline
	-
	H.263 Baseline

MPEG-4 Visual Simple Profile


Table 2. Summary of video codec profiles for targeted 3GPP services.
Optional Annex G of PSS (TS 26.234) shall not be used with the AVC standard, because it does not directly suit AVC and features of the AVC standard and its RTP payload format make it obsolete for AVC. 

2.4 RTP Packetization

We propose to use the IETF RFC issued on the basis of the Internet Draft draft-ietf-avt-rtp-h264-03.txt and its later versions for carriage of AVC bitstreams over RTP. 

The draft AVC RTP payload format includes three packetization modes: single NAL unit packetization mode, non-interleaved packetization mode, and interleaved packetization mode. The single NAL unit packetization mode, the non-interleaved mode, and the interleaved mode are mainly meant for interoperability towards ITU-T video conferencing standards, for low-latency conversational applications, and for high-latency streaming type of applications respectively. Table 3 summarizes the proposed modes that must be supported by all clients of the named services.

	
	Packetization modes that shall be supported

	Packet switched streaming (PSS)
	Single NAL unit mode
Non-interleaved mode
Interleaved mode

	Multimedia messaging (MMS)
	Not applicable

	Packet switched conversational
	Single NAL unit mode
Non-interleaved mode

	Broadcast / multicast (MBMS)
	Single NAL unit mode
Non-interleaved mode
Interleaved mode


Table 3. Proposed AVC RTP packetization modes for targeted 3GPP services.
2.5 File Format Support

MPEG specified the AVC file format (MPEG-4 Part 15), which is based on the ISO base media file format. The AVC file format includes support for such features that are specific to the AVC standard, such as identification of non-intra-coded random access points. The features of the AVC file format are independent of the AVC profiles except for the switching picture track feature (which is specific to the Extended profile). Table 4 summarizes which AVC file format features are proposed for different 3GP file format profiles.

	
	Allowed AVC file format features

	General profile
	All AVC file format features. Switching picture track only if the track complies with the AVC Extended profile.

	Basic profile
	All AVC file format features except for alternate tracks and switching picture tracks.

	Streaming-server profile
	All AVC file format features. Switching picture track only if the track complies with the AVC Extended profile.

	Progressive-download profile
	All AVC file format features except for alternate tracks and switching picture tracks. A sample of a parameter set track shall appear earlier in the file than any such sample in the corresponding AVC video track whose decoding time is the same or later than the decoding time of the sample in the parameter set track..


Table 4. Allowed AVC file format features in different 3GP file format profiles.

If a 3GP file is also AVC file format compatible (i.e., AVC file parsers can correctly parse the file and the playback of the video can be performed correctly based on the meta-data information), then the Compatible brands list should include 'avc1', even if an audio component (e.g. AMR, AAC) is present in the 3GP file.

2.6 Decoder Conformance

Annex C of the AVC standard specifies the decoder conformance. There are two types of conformance that can be claimed by a decoder: output timing conformance and output order conformance. For output timing decoder conformance, the timing of picture output of the decoder under test (DUT) is required to be the same as the timing of picture output of a Hypothetical Reference Decoder (HRD) specified in subclause C.2 of the AVC standard up to a fixed delay. For output order conformance, the order of pictures output shall be the same for both HRD specified in subclause C.4 of the AVC standard and the DUT.

We propose that the targeted 3GPP services require output order conformance but do not require output timing conformance. 

2.7 Mandatory Additional Features for Different Services

In this section we propose mandatory additional AVC features that are specific to certain 3GPP services. Table 5 summarizes our proposal.

	
	Mandatory additional features

	Packet switched streaming (PSS)
	Mandatory handling of recovery point SEI message as specified in S4-030631

	Multimedia messaging (MMS)
	-

	Packet switched conversational
	Mandatory handling of recovery point SEI message as specified in ITU-T H.241.

Full-frame freeze and full-frame freeze release SEI messages must be obeyed in rendering.

	Broadcast / multicast (MBMS)
	Mandatory handling of recovery point SEI message as specified in S4-030631


Table 5. Mandatory additional AVC features specific to certain targeted 3GPP services.








Page: 1/5


Page: 2/5

