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This document presents the proposed changes to 3GPP multimedia specifications to incorporate MPEG-4 AVC / H.264 video codec as proposed in document S4-030631. Added and changed text relative to the relevant specifications is highlighted with change marks. Only the relevant sections of the specifications are shown. All sections of S4-030631 are covered except for

· Section 3.2 (“PSS and MMS file format”) is not included, since it turned out that there more decisions to be made than discussed in document S4-030631 before the file format can be satisfactorily described.

· Section 3.5 (“rendering requirements”) is not reflected, since the author did not find a suitable location for the text within the specifications.

Note: Hereinafter, [...] stands for skipped text in the original specification.

Changes relative to 3GPP TS 26.140 V0.0.1 (2003-01)

4.7
Video

For terminals supporting media type video, ITU-T Recommendation H.263 [10] profile 0 level 10 shall be supported. This is a mandatory video codec for the MMS. 
In addition, MMS should support:

-
H.263 [11] Profile 3 Level 10;

-
MPEG-4 Visual Simple Profile Level 0, [12] and [13].

These two video codecs are optional to implement.

Terminals supporting media type video shall additionally support: 

· decoding of bitstreams according to ITU-T Recommendation H.264 [H264] Baseline profile level 1 

and should support 

· encoding of bitstreams according to ITU-T Recommendation H.264 Baseline profile level 1.

· encoding and decoding of bitstreams according to ITU-T Recommendation H.264 Extended Profile level 1

NOTE: 
By mandating the support for decoding of ITU-T Recommendation H.264 Baseline profile we enable the introduction of high-quality video services, whereas encoding of H.264 is not required in this release due to relatively high computational requirement.
An optional video buffer model for H.263 and MPEG-4 Visual Simple Profile is given in annex G of document [14]. The optional video buffer model of Annex G shall not be used with H.264.
NOTE:
ITU-T Recommendation H.263 profile 0 has been mandated to ensure that video-enabled MMS supports a minimum baseline video capability. Both H.263 and MPEG-4 visual decoders can decode an H.263 profile 0 bitstream. It is strongly recommended, though, that an H.263 profile 0 bitstream is transported and stored as H.263 and not as MPEG-4 visual (short header), as MPEG-4 visual is not mandated by MMS.

Changes relative to 3GPP TS 26.234 V5.5.0 (2003-06)

5.4
MIME media types
For continuous media (speech, audio and video) the following MIME media types shall be used:

-
AMR narrow-band speech codec (see clause 7.2) MIME media type as defined in [11];

-
AMR wideband speech codec (see clause 7.2) MIME media type as defined in [11];

-
MPEG-4 AAC audio codec (see clause 7.3) MIME media type as defined in RFC 3016 [13]. When used in SDP the attribute “cpresent” SHALL be set to “0” indicating that the configuration information is only carried out of band in the SDP “config” parameter;

-
MPEG-4 video codec (see clause 7.4) MIME media type as defined in RFC 3016 [13]. When used in SDP the configuration information shall be carried outband in the "config" SDP parameter and inband  (as stated in RFC 3016). As described in RFC 3016, the configuration information sent inband and the config information in the SDP shall be the same except that first_half_vbv_occupancy and latter_half_vbv_occupancy which, if exist, may vary in the configuration information sent inband;

-
H.263 [22] video codec (see clause 7.4) MIME media type as defined in annex C, clause C.1 of the present document;
-
H.264 [H264] video codec (see clause 7.4) MIME media type as defined in [RFC264].
MIME media types for JPEG, GIF, PNG, SP-MIDI, SVG, timed text and XHTML can be used both in the "Content-type" field in HTTP and in the "type" attribute in SMIL 2.0. The following MIME media types shall be used for these media:

-
JPEG (see clause 7.5) MIME media type as defined in [15];

-
GIF (see clause 7.6) MIME media type as defined in [15];

-
PNG (see sub clause 7.6) MIME media type as defined in [38];

-
SP-MIDI (see sub clause 7.3A) MIME media type as defined in clause C.2 in Annex C of the present document;

-
SVG (see sub clause 7.7) MIME media type as defined in [42];

-
XHTML (see clause 7.8) MIME media type as defined in [16];

-
Timed text (see subclause 7.9) MIME media type as defined in clause D.9 in Annex D of the present document.

MIME media type used for SMIL files shall be according to [31] and for SDP files according to [6].

[...]
6.2
RTP over UDP/IP

The IETF RTP [9] and [10] provides means for sending real-time or streaming data over UDP (see [7]). The encoded media is encapsulated in the RTP packets with media specific RTP payload formats. RTP payload formats are defined by IETF. RTP also provides a protocol called RTCP (see clause 6 in [9]) for feedback about the transmission quality. For the calculation of the RTCP transmission interval Annex A.7 in [9] shall be used. Clause A.3.2.3 in Annex A of the present document provides more information about the minimum RTCP transmission interval.

RTP/UDP/IP transport of continuous media (speech ,audio and video) shall be supported.

For RTP/UDP/IP transport of continuous media the following RTP payload formats shall be used:

-
AMR narrow-band speech codec (see clause 7.2) RTP payload format according to [11]. A PSS client is not required to support multi-channel sessions;

-
AMR wideband speech codec (see clause 7.2) RTP payload format according to [11]. A PSS client is not required to support multi-channel sessions;

-
MPEG-4 AAC audio codec (see clause 7.3) RTP payload format according to RFC 3016 [13];

-
MPEG-4 video codec (see clause 7.4) RTP payload format according to RFC 3016 [13];

-
H.263 video codec (see clause 7.4) RTP payload format according to RFC 2429 [14];
-
H.264 video codec (see clause 7.4) RTP payload format according to [RFC264].
NOTE:
The payload format RFC 3016 for MPEG-4 AAC specify that the audio streams shall be formatted by the LATM (Low-overhead MPEG-4 Audio Transport Multiplex) tool [21]. It should be noted that the references for the LATM format in the RFC 3016 [13] point to an older version of the LATM format than included in [21]. In [21] a corrigendum to the LATM tool is included. This corrigendum includes changes to the LATM format making implementations using the corrigendum incompatible with implementations not using it. To avoid future interoperability problems, implementations of PSS client and servers supporting AAC shall follow the changes to the LATM format included in [21].

[...]
7.4
Video

ITU-T Recommendation H.263 [22] profile 0 level 10 and ITU-T Recommendation H.264 [H264] Baseline profile level 1 shall be supported. These are the mandatory video decoders for the PSS. In addition, PSS should support:

-
H.263 [23] Profile 3 Level 10 decoder;

-
MPEG-4 Visual Simple Profile Level 0 decoder, [24] and [25];
-
H.264 [H264] Extended profile level 1 decoder.
These three video decoders are optional to implement.

In addition to level 1, H.264 decoders may support levels from 1.1, 1.2, 1.3, and 2, inclusive, specified in Annex A of ITU-T Recommendation H.264.

H.264 decoder implementations according to this specification shall conform to the output order conformance specified in Annex C of ITU-T Recommendation H.264 [H264] but they may not conform to the output timing conformance specified in Annex C of ITU-T Recommendation H.264.

An optional video buffer model for H.263 and MPEG-4 Visual Simple Profile is given in Annex G of the present document. The optional video buffer model of Annex G shall not be used with H.264.
NOTE:
ITU-T Recommendation H.263 profile 0 has been mandated to ensure that video-enabled PSS supports a minimum baseline video capability. Both H.263 and MPEG-4 visual decoders can decode an H.263 profile 0 bitstream. It is strongly recommended, though, that an H.263 profile 0 bitstream is transported and stored as H.263 and not as MPEG-4 visual (short header), as MPEG-4 visual is not mandated by PSS.

An H.264 decoder implementation according to this specification shall support initiation of decoding after an issued RTSP PLAY request from a random access point identified by a recovery point supplemental enhancement information (SEI) message specified in ITU-T Recommendation H.264. The decoder shall be able to start decoding from the recovery point specified in the recovery point SEI message. When decoding coded pictures included in access units from the access unit including the recovery point SEI message (inclusive) to the access unit including the recovery point specified in the recovery point SEI message (exclusive), in decoding order, the decoder shall continue decoding regardless of absence of reference pictures for inter prediction. The decoder shall not conclude a transmission error if a picture that is earlier in decoding order compared to the access unit including the recovery point SEI message is referred to in the inter prediction process. The decoder shall continue decoding and shall not conclude a transmission error, when either one of the following conditions is true,

-
The changing_slice_group_idc syntax element in the recovery point SEI message is equal to 1 and a slice within slice group 1 of a primary coded picture between the random access point, inclusive, and the recovery point, exclusive, is not present

-
The value of the changing_slice_group_idc syntax element in the recovery point SEI message is equal to 2 and a slice within slice group 0 of a primary coded picture between the random access point, inclusive, and the recovery point, exclusive, is not present

If no transmission errors or losses are detected between the random access point and the recovery point, inclusive, PSS clients shall start displaying from the decoded picture corresponding to the recovery point. There are no requirements to display pictures between the random access point, inclusive, and the recovery point, exclusive.

[...]
A.3.2.1
Maximum RTP packet size

The RFC 1889 (RTP) [9] does not impose a maximum size on RTP packets. However, when RTP packets are sent over the radio link of a 3GPP PSS system there is an advantage in limiting the maximum size of RTP packets. 

Two types of bearers can be envisioned for streaming using either acknowledged mode (AM) or unacknowledged mode (UM) RLC. The AM uses retransmissions over the radio link whereas the UM does not. In UM mode large RTP packets are more susceptible to losses over the radio link compared to small RTP packets since the loss of a segment may result in the loss of the whole packet. On the other hand in AM mode large RTP packets will result in larger delay jitter compared to small packets as there is a larger chance that more segments have to be retransmitted. 

For these reasons it is recommended that the maximum size of RTP packets should be limited in size taking into account the wireless link. This will decrease the RTP packet loss rate particularly for RLC in UM. For RLC in AM the delay jitter will be reduced permitting the client to use a smaller receiving buffer. It should also be noted that too small RTP packets could result in too much overhead if IP/UDP/RTP header compression is not applied or unnecessary load at the streaming server.

In the case of transporting video in the payload of RTP packets it may be that a video frame is split into more than one RTP packet in order not to produce too large RTP packets. For H.264 it is recommended that an integer number of coded slices or coded slice data partitions are transmitted in one RTP packet and that the size of coded slices and coded slice data partitions is such that the size of RTP packets is suitable for the communication system.For H.263 and MPEG-4 Visual Simple Profile, to be able to decode packets following a lost packet in the same video frame, it is recommended that synchronisation information be inserted at the start of such RTP packets. For H.263 this implies the use of GOBs with non-empty GOB headers and in the case of MPEG-4 video the use of video packets (resynchronisation markers). If the optional Slice Structured mode (Annex K) of H.263 is in use, GOBs are replaced by slices.

Changes relative to 3GPP TS 26.235 V6.0.0 (2003-06)

6.2
Video

3G PS multimedia terminals offering video communication shall support ITU-T recommendation H.263 [Error! Reference source not found.] baseline. This is a mandatory video codec.

3G PS multimedia terminals offering video communication shall support decoding according to ITU-T Recommendation H.264 [H264] Baseline profile level 1. This is a mandatory video decoder. Encoding according to H.264 Baseline profile should be supported. Any H.264 level above level 1 may be supported. When H.264 Baseline profile is supported in encoding, 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. H.264 decoder implementations according to this specification shall conform to the output order conformance specified in Annex C of ITU-T Recommendation H.264 [H264] but they may not conform to the output timing conformance specified in Annex C of ITU-T Recommendation H.264. 3G PS multimedia terminals shall obey full-frame freeze and full-frame freeze release supplemental enhancement information messages specified in ITU-T Recommendation H.264. 
H.263 [Error! Reference source not found.] version 2 Interactive and Streaming Wireless Profile (Profile 3) Level 10 should be supported. This is an optional video codec.

ISO/IEC 14496-2 [Error! Reference source not found.] (MPEG-4 Visual) Simple Profile at Level 0 should be supported. This is an optional video codec.

9
Multimedia stream encapsulation

9.1
MIME media types

The terminal shall declare the mandatory and any optional media streams using the codec specific MIME media types in the associated SDP syntax. The MIME media types for the mandatory and optional codecs shall be according to the corresponding types registered by IANA.

· AMR narrowband speech codec MIME media type as specified in annex B.

· AMR wideband speech codec MIME media type is specified in annex B.

· H.263 [Error! Reference source not found.] video codec MIME media type is specified in annex C.

· MPEG-4 visual simple profile level 0 MIME media type as specified in RFC 3016 [Error! Reference source not found.].

· H.264 [H264] video codec MIME media type as specified in [RFC264]. If present, the value of the optional mtap-allowed MIME parameter shall be equal to 0.
· ITU-T Recommendation T.140 [Error! Reference source not found.] Text Conversation MIME media type as specified by RFC 2793 [Error! Reference source not found.].

· Telephone-event MIME media type as specified by RFC 2833 [36].

9.2
RTP payload

RTP payload formats specified by IETF shall be used for real time media streams.

RTP payload format for the AMR narrowband speech codec is specified in annex B.

RTP payload format for the AMR wideband speech codec is specified in annex B.

RTP payload format for the ITU-T Recommendation H.263 [Error! Reference source not found.] video codec is specified in IETF RFC 2429 [Error! Reference source not found.].

RTP payload format for the MPEG-4 visual simple profile level 0 is specified in IETF RFC 3016 [Error! Reference source not found.].

RTP payload format for the ITU-T Recommendation H.264 [H264] video codec is specified in [RFC264].

RTP payload format for the ITU-T Recommendation T.140 [Error! Reference source not found.] text conversation coding is specified in IETF RFC 2793 [Error! Reference source not found.].

RTP payload format for the telephone-event is specified in IETF RFC 2833 [36].
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