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Second Change
10.5
Video

10.5.1
General video decoder requirements
If video is supported, the following applies:

-
H.264 (AVC) Progressive High Profile Level 3.1 decoder [43] shall be supported wherein the maximum VCL Bit Rate is constrained to be 14Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1000 and 1200, respectively.

-
H.265 (HEVC) Main Profile, Main Tier, Level 3.1 decoder [112] should be supported.
When H.265 (HEVC) Main Profile decoder is supported, the client is only required to process H.265 (HEVC) Main Profile bitstreams that have general_progressive_source_flag equal to 1, general interlaced_source_flag equal to 0, general_non_packed_constraint_flag equal to 1, and general_frame_only_constraint_flag equal to 1.


NOTE: An H.264 (AVC) High Profile decoder is able to decode an H.264 (AVC) Main Profile stream that is progressively encoded.
10.5.2 
Stereoscopic 3D Video

If a MBMS client supports stereoscopic 3D video, it should support frame-packed stereoscopic 3D video with the following characteristics:

· The bitstream conforms to H.264 (AVC) Constrained Baseline Profile Level 1.3 decoder [43], or conforms to H.264 (AVC) Progressive High Profile Level 3.1 decoder [43]. The Maximum VCL Bit Rate shall be constrained to be 14Mbps with cpbBrVclFactor and cpbBrNalFactor being fixed to be 1000 and 1200, respectively. 

· Frame packing type is indicated by the frame packing arrangement SEI messages of H.264 (AVC) [43] as follows:

· The syntax element frame_packing_arrangement_type has one of the defined values: 3 for Side-by-Side, 4 for Top-and-Bottom.
· The syntax element quincunx_sampling_flag is equal to 0;

· The syntax element content_interpretation_type is equal to 1; 

· The syntax elements spatial_flipping_flag is equal to 0;

· The syntax element field_views_flag is equal to 0;

· The syntax element current_frame_is_frame0_flag is equal to 0;

· When an access unit contains a frame packing arrangement SEI message A and the access unit is neither an IDR access unit nor an access unit containing a recovery point SEI message, the following two constraints apply:

· There shall be another access unit that precedes the access unit in both decoding order and output order and that contains a frame packing arrangement SEI message B.

· The two frame packing arrangement SEI messages A and B shall have the same value for the syntax element frame_packing_arrangement_type.
If a MBMS client supports frame-packed stereoscopic 3D video, it shall support parsing of frame packing arrangement SEI messages as specified in H.264 (AVC) [43].
10.5.3
Decoder parameter sets 

Note that MBMS does not offer dynamic negotiation of media codecs.
When H.264 (AVC) is in use in the MBMS streaming delivery method, it is recommended to transmit H.264 (AVC) parameter sets within the SDP description of a stream (using sprop-parameter-sets MIME/SDP parameter [35]), and it is not recommended to transmit parameter sets within the RTP stream. Moreover, it is not recommended to reuse any parameter set identifier value that appeared previously in the SDP description or in the RTP stream. However, if a sequence parameter set is taken into use or updated within the RTP stream, it shall be contained at least in each IDR access unit and each access unit including a recovery point SEI message in which the sequence parameter set is used in the decoding process. If a picture parameter set is taken into use or updated within the RTP stream, it shall be contained at the latest in the first such access unit in each entry sequence that uses the picture parameter set in the decoding process, in which an entry sequence is defined as the access units between an IDR access unit or an access unit containing a recovery point SEI message, inclusive, and the next access unit, exclusive, in decoding order, which is either an IDR access unit or contains a recovery point SEI message.
When H.265 (HEVC) is in use in the MBMS streaming delivery method, it is recommended to transmit H.265 (HEVC) parameter sets within the SDP description of a stream (using the sprop-vps, sprop-sps, and sprop-pps MIME/SDP parameters [113]), and it is not recommended to transmit parameter sets within the RTP stream. Moreover, it is recommended not to reuse any parameter set identifier value that appeared previously in the SDP description or in the RTP stream, i.e., it is recommended that no_parameter_set_update_flag, if present, for each CVS in the stream is equal to 1. Also, it is required that self_contained_cvs_flag, if present, for each CVS in the stream is equal to 1, i.e., each parameter set that is (directly or indirectly) referenced by any VCL NAL unit of a CVS that is not a VCL NAL unit of a RASL picture is present within the CVS at a position that precedes, in decoding order, any NAL unit that (directly or indirectly) references the parameter set.
10.5.4
Decoder timing 

There are no requirements on output timing conformance (annex C of ITU-T Recommendation H.264 [43] or for H.265 (HEVC) decoding (annex C of [112])) for MBMS clients.

The H.264 (AVC) decoder in an MBMS client shall 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. Note that when the interleaved packetization mode of H.264 (AVC) is in use, de-interleaving is normally done before starting the decoding process. The decoding process for a stream not starting with an IDR access unit shall be the same as for a valid H.264 (AVC) bitstream. However, the client shall be aware that such a stream may contain references to pictures not available in the decoded picture buffer.
10.5.5
Television services

If the 3GPP MBMS client supports Television (TV) over 3GPP Services, it shall comply with the 720p H.264 (AVC) Operation Point Receiver requirements and should comply with the Full HD H.264 (AVC), 720p H.265 (HEVC), FullHD H.265 (HEVC) and UHD H.265 (HEVC) Operation Points Receiver requirements as specified in TS 26.116 [120].
