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*** End change 1 ***
*** Start change 2 ***
5.2.2
Video

MTSI clients in terminals offering video communication shall support:
* ITU-T Recommendation H.263 [22] Profile 0 Level 45.

In addition they should support:
* ITU-T Recommendation H.263 [22] Profile 3 Level 45;

* MPEG-4 (Part 2) Visual [23] Simple Profile Level 3with the following constraints:

-
Number of Visual Objects supported shall be limited to 1.
-
The maximum frame rate shall be 30 frames per second.
-
The maximum f_code shall be 2.
-
The intra_dc_vlc_threshold shall be 0.
-
The maximum horizontal luminance pixel resolution shall be 352 pels/line.
-
The maximum vertical luminance pixel resolution shall be 288 pels/VOP.
-
If AC prediction is used, the following restriction applies: QP value shall not be changed within a VOP (or within a video packet if video packets are used in a VOP). If AC prediction is not used, there are no restrictions to changing QP value.

* ITU-T Recommendation H.264 / MPEG-4 (Part 10) AVC [24] Baseline Profile Level 1.1 with constraint_set1_flag=1 and without requirements on output timing conformance (annex C of [24]). Each sequence parameter set of H.264 (AVC) shall contain the vui_parameters syntax structure including the num_reorder_frames syntax element set equal to 0.
When H.264 (AVC) is used it is recommended to transmit H.264 (AVC) parameter sets within the SDP description of a stream (using sprop-parameter-sets MIME/SDP parameter – RFC3984 [25]). Moreover, it is not recommended to reuse any parameter set identifier value that appeared previously in the SDP description or in the RTP stream.
The H.264 (AVC) decoder in a multimedia MTSI client in terminal shall either start decoding immediately when it receives data (even if the stream does not start with an IDR access unit) or alternatively no later than it receives the next IDR access unit or the next recovery point SEI message, whichever is earlier in decoding order. The decoding process for a stream not starting with an IDR access unit shall be the same as for a valid H.264 (AVC) bit stream. However, the MTSI client in terminal shall be aware that such a stream may contain references to pictures not available in the decoded picture buffer. The display behaviour of the MTSI client in terminal is out of scope of the present document.
MTSI terminals offering video support other than H.263 Profile 0 Level 45 shall also offer H.263 Profile 0 Level 45 video.
NOTE 1:
If a codec is supported at a certain level, then all (hierarchically) lower levels shall be supported as well. Examples of lower levels include Level 10 for H.263 Profile 0 and 3, Level 0 for MPEG-4 Visual Simple Profile and Level 1 for H.264 (AVC) Baseline Profile. However, as for instance Level 20 is not hierarchically lower than Level 45 of H.263 Profile 0 and 3, support for Level 45 does not imply support for Level 20.

NOTE 2:
All levels are minimum requirements. Higher levels may be supported and used for negotiation.

NOTE 3:
MTSI clients in terminals may use full-frame freeze and full-frame freeze release SEI messages of H.264 (AVC) to control the display process.

NOTE 4:
An H.264 (AVC) encoder should code redundant slices only if it knows that the far-end decoder makes use of this feature (which is signalled with the redundant-pic-cap MIME/SDP parameter as specified in RFC 3984 [25]). H.264 (AVC) encoders should also pay attention to the potential implications on end‑to‑end delay.
NOTE 5:
If a codec is supported at a certain level, it implies that on the receiving side, the decoder is required to support the decoding of bitstreams up to the maximum capability of this level. On the sending side, the support of a particular level does not imply that the encoder may produce a bitstream up to the maximum capability of the level.
NOTE 6:
If video is used in a session, an MTSI client in terminal should offer at least one video stream with a picture aspect ratio in the range from 0.7 to 1.4. For all offered video streams, the width and height of the picture should be integer multiples of 16 pixels. For example, 224x176, 272x224, and 320x240 are image sizes that satisfy these conditions.
*** End change 2 ***
*** Start change 3 ***
6.2.3
Video

If video is used in a session, the session setup shall determine the bandwidth, RTP profile, video codec, profile and level. It is recommended to use the "imageattr" attribute as specified in [70] and determine the image sizes for send and receive directions as well.
An MTSI client shall offer AVPF for all media streams containing video. RTP profile negotiation shall be done as described in clause 6.2.1a.
Examples of SDP offers and answers for video can be found in clause A.4.

NOTE:
For H.264 / MPEG-4 (Part 10) AVC, the optional max-rcmd-nalu-size receiver-capability parameter of RFC 3984 [25] should be set to the smaller of the MTU size (if known) minus header size or 1 400 bytes (otherwise).
*** End change 3 ***
*** Start change 4 ***
A.4
SDP offers and answers for video sessions

A.4.1
H.263 and MPEG-4 Visual

In the following example the SDP offer includes two video codec options:

Table A.4.1: Example SDP offer for H.263 and MPEG-4 Part 2 video

	SDP offer

	m=video 49154 RTP/AVP 99 100

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:99 H263-2000/90000

a=fmtp:99 profile=0;level=45

a=rtpmap:100 MP4V-ES/90000

a=fmtp:100 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f


The two options in table 4.1 are associated with the RTP Payload Type numbers 99 and 100. The first offer includes ITU-T Recommendation H.263 Profile 0 (Baseline) at level 45, which supports bitrates up to 128 kbps and maximum QCIF picture formats at 15 Hz. The second offer is MPEG-4 Visual (Part 2) Simple profile at level 0b, which also supports bitrates up to 128 kbps and QCIF at 15 Hz. Here profile-level-id=9 represents Simple profile at level 0b and may be used for negotiation, whereas the config parameter gives the configuration of the MPEG-4 Visual bit stream and is not used for negotiation. The bandwidth (including IP, UDP and RTP overhead) for video is 92 kbps.

An example SDP answer to the offer is given below.

Annex A.6 descdribes the b=RS and b=RR bandwidth modifiers and the values included here.
Table A.4.2: Example SDP answer

	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:57
b=RS:0

b=RR:2500

a=rtpmap:99 H263-2000/90000

a=fmtp:99 profile=0;level=10


The answer includes only the H.263 codec. The responding MTSI client has restricted the video bandwidth to 57 kbps and restricted the H.263 level to 10 which supports bitrates up to 64 kbps. The offerer must be able to comply with a reduced bitrate and lower level since support for level 45 implies the support of level 10 as well.

A.4.2
H.264/AVC with H.263 as fallback

In this example the SDP offer includes H.264/AVC with H.263 as fallback.
Table A.4.3: Example SDP offer for H.264/AVC with H.263 as fallback

	SDP offer

	m=video 49154 RTP/AVP 99 100

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:57
b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10


The first (preferred) offer is H.264/AVC. The packetization-mode parameter indicates single NAL unit mode. This is the default mode and it is therefore not necessary to include this parameter (see RFC 3984). The profile-level-id parameter indicates Baseline profile at level 1, which supports bitrates up to 64 kbps. It also indicates, by using so‑called constraint-set flags, that the bit stream can be decoded by any Baseline, Main or Extended profile decoder. The third parameter, sprop-parameter-sets, includes base-64 encoded sequence and picture parameter set NAL units that are referred by the video bit stream. The sequence parameter set used here includes syntax that specifies the number of re‑ordered frames to be zero so that latency can be minimized. The second offer in the SDP is H.263 Profile 0 (Baseline) at level 10. It is used here as a fallback in case the other MTSI client does not support H.264/AVC. The bandwidth (including IP, UDP and RTP overhead) for video is 57 kbps.
An example SDP answer to the offer is given below.
Table A.4.4: Example SDP answer

	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:57
b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e00a; \

     sprop-parameter-sets=J0LgCpWgsToB/UA=,KM4Gag==


The responding MTSI client is capable of using H.264/AVC and has therefore removed the fallback offer H.263. As the offer already indicated the lowest level (level 1) of H.264/AVC as well as the minimum constraint set, there is no room for further negotiation of profiles and levels. However, the bandwidth could be constrained further by reducing the bandwidth in b=AS.
A.4.3
MPEG-4 Visual and H.263 with "imageattr" attribute
In the following example the SDP offer includes two video codec options.
Table A.4.5: Example SDP offer for MPEG-4 Part 2 and H.263 video

	SDP offer

	a=tcap:1 RTP/AVPF
m=video 49154 RTP/AVP 99
a=pcfg:1 t=1

b=AS:213
b=RS:0

b=RR:2500
a=rtpmap:99 MP4V-ES/90000

a=fmtp:99 profile-level-id=3; \
     config=000001B003000001B509000001000000012000845D4C285020F0A21F
a=imageattr:99 send [x=176,y=144] [x=224,y=176] [x=272,y=224] [x=320,y=240] recv [x=176,y=144] [x=224,y=176] [x=272,y=224,q=0.6] [x=320,y=240]

m=video 49158 RTP/AVP 100 

a=pcfg:1 t=1

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=45


The two options in Table A.4.5 are associated with the RTP Payload Type numbers 99 and 100. The first offer is MPEG-4 Visual (Part 2) Simple profile at level 3, which also supports bitrates up to 384 kbps and CIF at 30 Hz. Here profile-level-id=3 represents Simple profile at level 3 and may be used for negotiation, whereas the config parameter gives the configuration of the MPEG-4 Visual bit stream and is not used for negotiation. The config parameter is constructed assuming the offered conditions and image size of 320x240, which is the largest of all offered sizes for send direction. The offering MTSI client offers four image sizes for both send and receive directions but prefers 272x224 for receive direction, which might fit the available space on its display better than the other image sizes. The bandwidth (including IP, UDP and RTP overhead) for video is 213 kbps. The second offer includes ITU-T Recommendation H.263 Profile 0 (Baseline) at level 45, which supports bitrates up to 128 kbps and maximum QCIF picture formats at 15 Hz. The bandwidth (including IP, UDP and RTP overhead) for video is 92 kbps.
An example SDP answer to the offer is given below.
Table A.4.6: Example SDP answer

	SDP answer

	m=video 0 RTP/AVP 99

m=video 49158 RTP/AVPF 100
a=acfg:1 t=1

b=AS:57
b=RS:0

b=RR:2500

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10


The port number in the first m-line is set to zero and all related a-lines are omitted. The answer includes the H.263 codec. The responding MTSI client has restricted the video bandwidth to 57 kbps and restricted the H.263 level to 10 which supports bitrates up to 64 kbps. The offerer must be able to comply with a reduced bitrate and lower level since support for level 45 implies the support of level 10 as well.
Table A.4.7: Example SDP answer

	SDP answer

	m=video 49154 RTP/AVPF 99
a=acfg:1 t=1

b=AS:107
b=RS:0

b=RR:2500

a=rtpmap:99 MP4V-ES/90000

a=fmtp:99 profile-level-id=2; \

     config=000001B002000001B509000001000000012000845D4C284420E0A21F

a=imageattr:99 send [x=272,y=224] recv [x=320,y=240,q=0.6] [x=272,y=224]

m=video 0 RTP/AVP 100


In this alternative answer, the port number in the second m-line is set to zero and the answer includes the MPEG-4 codec. The responding MTSI client has restricted the video bandwidth to 107 kbps and restricted the MPEG-4 level to 2 which supports bitrates up to 128 kbps. The restricted MPEG-4 level should be high enough to enable the image sizes for both send and receive directions. From the four image sizes offered, the responding MTSI client included 272x224 for send direction, which was preferred by the offering MTSI client. For receive direction, the responding MTSI client included 320x240 as preferred and 272x224 as fallback. The responding MTSI client has yet to confirm whether the offering MTSI client can encode and decode video of different image sizes simultaneously. The responding MTSI client sent new config parameter for the video decoder of the offering MTSI client, which was constructed assuming the restricted conditions and image size of 272x224.
Table A.4.8: Example Second SDP offer
	Second SDP Offer

	m=video 49154 RTP/AVP 99
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:107

b=RS:0

b=RR:2500

a=rtpmap:99 MP4V-ES/90000

a=fmtp:99 profile-level-id=2; \

     config=000001B002000001B509000001000000012000845D4C285020F0A21F

a=imageattr:99 send [x=320,y=240] recv [x=272,y=224]


In this second offer, the offering MTSI client accepted the restricted conditions in the SDP answer in Table A.4.7 and included 320x240 for send direction. The offering MTSI client sent new config parameter for the video decoder of the responding MTSI client, which was constructed assuming the restricted conditions and image size of 320x240.
A.4.4
H.264/AVC with H.263 as fallback with "imageattr" attribute
In this example the SDP offer includes H.264/AVC with H.263 as fallback.
Table A.4.9: Example SDP offer for H.264/AVC with H.263 as fallback

	SDP offer

	a=tcap:1 RTP/AVPF
m=video 49154 RTP/AVP 99 

a=pcfg:1 t=1

b=AS:107
b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e011; \

     sprop-parameter-sets=Z0LgC5ZUCg/I,aM4BrFSAa
a=imageattr:99 send [x=176,y=144] [x=224,y=176] [x=272,y=224] [x=320,y=240] recv [x=176,y=144] [x=224,y=176] [x=272,y=224,q=0.6] [x=320,y=240]

m=video 49158 RTP/AVP 100
a=pcfg:1 t=1

b=AS:57
b=RS:0

b=RR:2500
a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10


The first (preferred) offer is H.264/AVC. The packetization-mode parameter indicates single NAL unit mode. This is the default mode and it is therefore not necessary to include this parameter (see RFC 3984). The profile-level-id parameter indicates Baseline profile at level 1.1, which supports bitrates up to 192 kbps. It also indicates, by using so‑called constraint-set flags, that the bit stream can be decoded by any Baseline, Main or Extended profile decoder. The bandwidth (including IP, UDP and RTP overhead) for video is 107 kbps. The third parameter, sprop-parameter-sets, includes base-64 encoded sequence and picture parameter set NAL units that are referred by the video bit stream. The sequence parameter set used here includes syntax that specifies the number of re‑ordered frames to be zero so that latency can be minimized. sprop-parameter-sets is constructed assuming the offered conditions and image size of 320x240, which is the largest of all offered sizes for send direction. The offering MTSI client offers four image sizes for both send and receive directions but prefers 272x224 for receive direction, which might fit the available space on its display better than the other image sizes. The second offer in the SDP is H.263 Profile 0 (Baseline) at level 10. It is used here as a fallback in case the other MTSI client does not support H.264/AVC. The bandwidth (including IP, UDP and RTP overhead) for video is 57 kbps.
An example SDP answer to the offer is given below.
Table A.4.10: Example SDP answer

	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:107
b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0;profile-level-id=42e011; \

     sprop-parameter-sets=Z0LgC5ZUCg/I,aM4BrFSAa

a=imageattr:99 send [x=320,y=240] recv [x=320,y=240]
m=video 0 RTP/AVP 100


The responding MTSI client is capable of using H.264/AVC and has therefore set the port number in the second m-line to zero. The responding MTSI client agreed with the offered bandwidth of 107 kbps and Baseline profile at level 1.1. From the four image sizes offered, the responding MTSI client included 320x240 for both send and receive directions. Although the offering MTSI client preferred 272x224 for receive direction, the responding MTSI client might not be able to offer 272x224 or not allow encoding and decoding of video of different image sizes simultaneously. The responding MTSI client sent new sprop-parameter-sets for the video decoder of the offering MTSI client, which was constructed assuming the agreed conditions and image size of 320x240.
*** End change 4 ***
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