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_____________________________
Abstract
This document contains the draft text for changes to the Advanced Video Coding (AVC) standard (Rec. ITU‑T H.264 | ISO/IEC 14496-10). The changes include the support of five new SEI messages, namely the source picture timing information, modality information, digitally signed content initialization, digitally signed content selection, and digitally signed content verification SEI messages, through referencing the Versatile Supplemental Enhancement Information (VSEI) standard (Rec. ITU‑T H.274 | ISO/IEC 23002‑7).
Changes that have been integrated for the 39th JVET meeting in June 2025:
1) DoCR US-003: Update SEI message lists in sections F.13.2, G.13.2, H.13.2
2) Changed all instances of "BtDepth" to "BitDepthVal".
3) Changed "generative face video enhancement" to "generative face enhancement", to avoid one SEI message name etc. being a subset of another SEI message name etc.
4) Fixes for formatting and ISO/IEC terminology
Changes that have been integrated for the 38th JVET meeting in March 2025:
5) JVET-AL0061  AHG 9: Encoder optimization information for AVC and HEVC
6) JVET-AL0062  AHG 9: AI usage restrictions SEI message for AVC and HEVC
7) JVET-AL0148  AHG9: Generative face video and generative face video enhancement SEI messages for HEVC and AVC
8) JVET-AL0222  AHG9: On Digitally Signed Content SEI messages
9) JVET-AL0117  AHG9: On association of NAL units to DSC verification substreams
10) JVET-AL0210  AHG9: On SEI processing order SEI message for HEVC and AVC
11) JVET-AL0130  AHG9: Source picture timing for interlaced video with SPTI SEI message
Changes that have been integrated for the 37th JVET meeting in January 2025:
1) JVET-AK0107 AHG9: Modality Information SEI for HEVC
2) JVET-AK0168 AHG9: On SPTI SEI message: Robustness and source constant framerate
3) JVET-AK0194 AHG9: Digitally Signed Content SEI messages for AVC and HEVC

Changes to the specification text:

Subclause D.1.1
Replace subclause D12.1 with the following:
[bookmark: _Ref399007788][bookmark: _Toc415476025][bookmark: _Toc423599300][bookmark: _Toc423601804][bookmark: _Toc501130266][bookmark: _Toc170290920]D.1.1	General SEI message syntax

	sei_payload( payloadType, payloadSize ) {
	C
	Descriptor

	if( payloadType  = =  0 )
	
	

	buffering_period( payloadSize )
	5
	

	else if( payloadType  = =  1 )
	
	

	pic_timing( payloadSize )
	5
	

	else if( payloadType  = =  2 )
	
	

	pan_scan_rect( payloadSize )
	5
	

	else if( payloadType  = =  3 )
	
	

		filler_payload( payloadSize )
	5
	

	else if( payloadType  = =  4 )
	
	

		user_data_registered_itu_t_t35( payloadSize )
	5
	

	else if( payloadType  = =  5 )
	
	

		user_data_unregistered( payloadSize )
	5
	

	else if( payloadType  = =  6 )
	
	

		recovery_point( payloadSize )
	5
	

	else if( payloadType  = =  7 )
	
	

		dec_ref_pic_marking_repetition( payloadSize )
	5
	

	else if( payloadType  = =  8 )
	
	

		spare_pic( payloadSize )
	5
	

	else if( payloadType  = =  9 )
	
	

		scene_info( payloadSize )
	5
	

	else if( payloadType  = =  10 )
	
	

		sub_seq_info( payloadSize )
	5
	

	else if( payloadType  = =  11 )
	
	

		sub_seq_layer_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  12 )
	
	

		sub_seq_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  13 )
	
	

		full_frame_freeze( payloadSize )
	5
	

	else if( payloadType  = =  14 )
	
	

		full_frame_freeze_release( payloadSize )
	5
	

	else if( payloadType  = =  15 )
	
	

		full_frame_snapshot( payloadSize )
	5
	

	else if( payloadType  = =  16 )
	
	

		progressive_refinement_segment_start( payloadSize )
	5
	

	else if( payloadType  = =  17 )
	
	

		progressive_refinement_segment_end( payloadSize )
	5
	

	else if( payloadType  = =  18 )
	
	

		motion_constrained_slice_group_set( payloadSize )
	5
	

	else if( payloadType  = =  19 )
	
	

		film_grain_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  20 )
	
	

		deblocking_filter_display_preference( payloadSize )
	5
	

	else if( payloadType  = =  21 )
	
	

		stereo_video_info( payloadSize )
	5
	

	else if( payloadType  = =  22 )
	
	

		post_filter_hint( payloadSize )
	5
	

	else if( payloadType  = =  23 )
	
	

		tone_mapping_info( payloadSize )
	5
	

	else if( payloadType  = =  24 )
	
	

		scalability_info( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  25 )
	
	

		sub_pic_scalable_layer( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  26 )
	
	

		non_required_layer_rep( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  27 )
	
	

		priority_layer_info( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  28 )
	
	

		layers_not_present( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  29 )
	
	

		layer_dependency_change( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  30 )
	
	

		scalable_nesting( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  31 )
	
	

		base_layer_temporal_hrd( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  32 )
	
	

		quality_layer_integrity_check( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  33 )
	
	

		redundant_pic_property( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  34 )
	
	

		tl0_dep_rep_index( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  35 )
	
	

		tl_switching_point( payloadSize )  /* specified in Annex ‎F */
	5
	

	else if( payloadType  = =  36 )
	
	

		parallel_decoding_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  37 )
	
	

		mvc_scalable_nesting( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  38 )
	
	

		view_scalability_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  39 )
	
	

		multiview_scene_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  40 )
	
	

		multiview_acquisition_info( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  41 )
	
	

		non_required_view_component( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  42 )
	
	

		view_dependency_change( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  43 )
	
	

		operation_points_not_present( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  44 )
	
	

		base_view_temporal_hrd( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  45 )
	
	

		frame_packing_arrangement( payloadSize )
	5
	

	else if( payloadType  = =  46 )
	
	

		multiview_view_position( payloadSize )  /* specified in Annex ‎G */
	5
	

	else if( payloadType  = =  47 )
	
	

		display_orientation( payloadSize )
	5
	

	else if( payloadType  = =  48 )
	
	

		mvcd_scalable_nesting( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  49 )
	
	

		mvcd_view_scalability_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  50 )
	
	

		depth_representation_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  51 )
	
	

		three_dimensional_reference_displays_info( payloadSize )
													/* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  52 )
	
	

		depth_timing( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  53 )
	
	

		depth_sampling_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  54 )
	
	

		constrained_depth_parameter_set_identifier( payloadSize ) 
											/* specified in Annex ‎I */
	5
	

	else if( payloadType  = =  56 )
	
	

		green_metadata( payloadSize )  /* specified in ISO/IEC 23001-11 */
	5
	

	else if( payloadType  = =  137 )
	
	

		mastering_display_colour_volume( payloadSize )
	5
	

	else if( payloadType  = =  142 )
	
	

		colour_remapping_info( payloadSize )
	5
	

	else if( payloadType  = =  144 )
	
	

		content_light_level_info( payloadSize )
	5
	

	else if( payloadType  = =  147 )
	
	

		alternative_transfer_characteristics( payloadSize )
	5
	

	else if( payloadType  = =  148 )
	
	

		ambient_viewing_environment( payloadSize )
	5
	

	else if( payloadType  = =  149 )
	
	

		content_colour_volume( payloadSize )
	5
	

	else if( payloadType  = =  150 )
	
	

		equirectangular_projection( payloadSize )
	5
	

	else if( payloadType  = =  151 )
	
	

		cubemap_projection( payloadSize )
	5
	

	else if( payloadType  = =  154 )
	
	

		sphere_rotation( payloadSize )
	5
	

	else if( payloadType  = =  155 )
	
	

		regionwise_packing( payloadSize )
	5
	

	else if( payloadType  = =  156 )
	
	

		omni_viewport( payloadSize )
	5
	

	else if( payloadType  = =  181 )
	
	

		alternative_depth_info( payloadSize )  /* specified in Annex ‎H */
	5
	

	else if( payloadType  = =  200 )
	
	

		sei_manifest( payloadSize )
	5
	

	else if( payloadType  = =  201 )
	
	

		sei_prefix_indication( payloadSize )
	5
	

	else if( payloadType  = =  202 )
	
	

		annotated_regions( payloadSize )  /* specified in Rec. ITU-T H.274 |
											ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  205 )
	
	

		shutter_interval_info( payloadSize )
	5
	

	else if( payloadType  = =  210 )
	
	

		nn_post_filter_characteristics( payloadSize )  /* specified in Rec. ITU-T
											H.274 | ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  211 )
	
	

		nn_post_filter_activation( payloadSize )  /* specified in Rec. ITU-T
											H.274 | ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  212 )
	
	

		phase_indication( payloadSize )  /* specified in Rec. ITU-T
											H.274 | ISO/IEC 23002-7 */
	5
	

	else if( payloadType  = =  213 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		sei_processing_order( payloadSize )
	5
	

	else if( payloadType  = =  214 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		processing_order_nesting( payloadSize )
	5
	

	else if( payloadType  = =  215 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

			encoder_optimization_info( payloadSize )
	5
	

	else if( payloadType  = =  216 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		source_picture_timing_info( payloadSize )
	5
	

	else if( payloadType  = =  218 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		modality_info( payloadSize )
	5
	

	else if( payloadType  = =  220 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		digitally_signed_content_initialization( payloadSize )
	5
	

	else if( payloadType  = =  221 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		digitally_signed_content_selection( payloadSize )
	5
	

	else if( payloadType  = =  222 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		digitally_signed_content_verification( payloadSize )
	5
	

	else if( payloadType  = =  223 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		generative_face_video( payloadSize )
	5
	

	else if( payloadType  = =  224 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		generative_face_video_enhancement( payloadSize )
	5
	

	else if( payloadType  = =  225 ) /* Specified in Rec. ITU-T H.274 | 
												ISO/IEC 23002-7 */
	
	

		ai_usage_restrictions( payloadSize )
	5
	

	else
	
	

		reserved_sei_message( payloadSize )
	5
	

	if( !byte_aligned( ) ) {
	
	

	bit_equal_to_one  /* equal to 1 */
	5
	f(1)

	while( !byte_aligned( ) )
	
	

	bit_equal_to_zero  /* equal to 0 */
	5
	f(1)

	}
	
	

	}
	
	




Add subclauses D.3.5 to D.3.10 as follows:
D.3.5 Use of the SEI processing order and processing order nesting SEI messages
For purposes of interpretation of the SEI processing order and processing order nesting (PON) SEI messages, the following are specified:
–	The list SeiProcessingOrderSeiList is set to consist of the payloadType values 3, 4, 5, 19, 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 155, 202, 210 and 211.
–	The list SpoProcessSeiList is set to consist of the payloadType values 19, 47, 142, 155, and 211.
–	The syntax structrure sei_pon_nested_message( ), the container of SEI messages, is set to be identical to the syntax structure sei_message( ).
The SEI messages contained in a PON SEI message are referred to as PON-nested SEI messages. When a cubemap projection SEI message is present with cmp_persistence_flag equal to 1 that is not a PON-nested SEI message, there shall not be an associated cubemap projection SEI message in the same CVS that is a PON-nested SEI message.

D.3.6 Use of the encoder optimization information SEI messages
For purposes of interpretation of the encoder optimization information SEI message, the variable PicQuant is derived separately for each picture to which the encoder optimization information SEI message applies as follows:
–	PicQuant is set equal to 26 + pic_init_qp_minus26 + slice_qp_delta of the first slice of the picture.
When eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, ( PicQuant + eoi_quant_threshold_delta ) shall be less than or equal to 51. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, ( PicQuant − eoi_quant_threshold_delta ) shall be greater than or equal to −QpBdOffset.

D.3.7 Use of the source picture timing SEI message
For purposes of interpretation of the source picture timing SEI message, the following variables are specified:
–	If a VCL NAL unit or its associated prefix NAL unit has temporal_id in its NAL unit header, the variable SubLrId is set equal to temporal_id. Otherwise, SubLrId is set equal to 0.
–	If nal_ref_idc is equal to 0, NonReferenceFlag is set equal to 1. Otherwise (nal_ref_idc is greater than 0), NonReferenceFlag is set equal to 0.
–	SublayerNonRefFlag is set equal to 0.
When a picture timing SEI message with pic_struct equal to 1 or 2 applies to the decoded pictures, the source picture timing information separately applies to top fields and bottom fields.

D.3.8 Use of the digitally signed content initialization, digitally signed content selection, and digitally signed content verification SEI messages
For purposes of interpretation of the digitally signed content initialization, digitally signed content selection, and digitally signed content verification SEI messages, the following variables are specified:
–	The list NonVclDigitallySignedNalUnitsList is set to consist of nal_unit_type values 7, 8, 15 and 16.
–	If a VCL NAL unit or its associated prefix NAL unit has dependency_id and quality_id in its NAL unit header, the variable LayerId is set equal to DQId, which is equal to ( dependency_id  <<  4 ) + quality_id. Otherwise, if the VCL NAL unit or its associated prefix NAL unit has view_id in its NAL unit header, LayerId is set equal to view_id. Otherwise, if the VCL NAL unit or its associated prefix NAL unit has view_idx and depth_flag in its NAL unit header, LayerId is set equal to ( view_idx  <<  1 ) + depth_flag. Otherwise, LayerId is set equal to 0.
–	If a VCL NAL unit or its associated prefix NAL unit has temporal_id in its NAL unit header, the variable SubLrId is set equal to temporal_id. Otherwise, SubLrId is set equal to 0.
–	The variable MaxNumSubLrs is set equal to 8.

D.3.9 Use of the generative face video SEI message
For purposes of interpretation of the generative face video SEI message, the following variables are specified:
–	CroppedWidth and CroppedHeight, set as specified by FormulaeEquations ‎7-23 and ‎7-24, respectively.
–	Luma sample array CroppedYPic and chroma sample arrays CroppedCbPic and CroppedCrPic are set to be the 2-dimensional arrays of decoded sample values of the Y, Cb and Cr components, respectively, of the cropped decoded picture resulting from decoding the picture unit that includes the generative face video SEI message.
–	BtDepthBitDepthValY is set equal to BitDepthY.
–	BtDepthBitDepthValC is set equal to BitDepthC.
–	ChromaFormatIdc is set equal to chroma_format_idc.

D.3.10 Use of the generative face video enhancement SEI message
For purposes of interpretation of the generative face video enhancement SEI message, the following variables are specified:
–	CroppedWidth and CroppedHeight, set as specified by FormulaeEquations ‎7-23 and ‎7-24, respectively.
–	BtDepthBitDepthValY is set equal to BitDepthY.
–	BtDepthBitDepthValC is set equal to BitDepthC.
–	ChromaFormatIdc is set equal to chroma_format_idc.

Replace subclause F.13.2 (until the beginning of the subclause F.13.2.1) as follows:
[Ed. (YK): Check SEI messages with payloadType in the range of 213 to 216, inclusive, and 220 to 225, inclusive, for all of the changes below.]
[bookmark: _Ref211572840][bookmark: _Toc226457142][bookmark: _Toc248045609][bookmark: _Toc353889088][bookmark: _Toc182294848]F.13.2 SEI payload semantics
The semantics of the SEI messages with payloadType in the range of 0 to 23, inclusive, or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, or 218, 220, 221, 222, 223, 224, or 225, which are specified in subclause ‎D.2, are extended as follows:
–	If payloadType is equal to 3, 8, 19, 20, or 22, the following applies:
–	If the SEI message is not included in a scalable nesting SEI message, it applies to the layer representations of the current access unit that have dependency_id equal to 0 and quality_id equal to 0.
The semantics as specified in subclause ‎D.2 apply to the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎F.8.8.1 with dIdTarget equal to 0 and qIdTarget equal to 0. All syntax elements and derived variables that are referred to in the semantics in subclause ‎D.2 are syntax elements and variables for layer representations with dependency_id equal to 0 and quality_id equal to 0. All SEI messages that are referred to in subclause ‎D.2 are SEI messages that apply to layer representations with dependency_id equal to 0 and quality_id equal to 0.
–	Otherwise (the SEI message is included in a scalable nesting SEI message), the SEI message applies to all layer representations of the current access unit for which DQId is equal to any value of ( ( sei_dependency_id[ i ] << 4 ) + sei_quality_id[ i ] ) with i in the range of 0 to num_layer_representations_minus1, inclusive.
For each value of i in the range of 0 to num_layer_representations_minus1, inclusive, the semantics as specified in subclause ‎D.2 apply to the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎F.8.8.1 with dIdTarget equal to sei_dependency_id[ i ] and qIdTarget equal to sei_quality_id[ i ]. All syntax elements and derived variables that are referred to in the semantics in subclause ‎D.2 are syntax elements and variables for layer representations with dependency_id equal to sei_dependency_id[ i ] and quality_id equal to sei_quality_id[ i ]. All SEI messages that are referred to in subclause ‎D.2 are SEI messages that apply to layer representations with dependency_id equal to sei_dependency_id[ i ] and quality_id equal to sei_quality_id[ i ].
–	Otherwise, if payloadType is equal to 2, 6, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 21, 23, 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, or 218, 220, 221, 222, 223, 224, or 225, the following applies:
–	If the SEI message is not included in a scalable nesting SEI message, it applies to the dependency representations of the current access unit that have dependency_id equal to 0.
The semantics as specified in subclause ‎D.2 apply to the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎F.8.8.1 with dIdTarget equal to 0. All syntax elements and derived variables that are referred to in the semantics in subclause ‎D.2 are syntax elements and variables for dependency representations with dependency_id equal to 0. All SEI messages that are referred to in subclause ‎D.2 are SEI messages that apply to dependency representations with dependency_id equal to 0.
–	Otherwise (the SEI message is included in a scalable nesting SEI message), the scalable nesting SEI message containing the SEI message shall have all_layer_representations_in_au_flag equal to 1 or, when all_layer_representations_in_au_flag is equal to 0, all values of sei_quality_id[ i ] present in the scalable nesting SEI message shall be equal to 0. The SEI message that is included in the scalable nesting SEI message applies to all dependency representations of the current access unit for which dependency_id is equal to any value of sei_dependency_id[ i ] with i in the range of 0 to num_layer_representations_minus1, inclusive.
For each value of i in the range of 0 to num_layer_representations_minus1, inclusive, the semantics as specified in subclause ‎D.2 apply to the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎F.8.8.1 with dIdTarget equal to sei_dependency_id[ i ]. All syntax elements and derived variables that are referred to in the semantics in subclause ‎D.2 are syntax elements and variables for dependency representations with dependency_id equal to sei_dependency_id[ i ]. All SEI messages that are referred to in subclause ‎D.2 are SEI messages that apply to dependency representations with dependency_id equal to sei_dependency_id[ i ].
When payloadType is equal to 10 for the SEI message that is included in a scalable nesting SEI message, the semantics for sub_seq_layer_num of the sub-sequence information SEI message is modified as follows:
sub_seq_layer_num specifies the sub-sequence layer number of the current picture. When the current picture resides in a sub-sequence for which the first picture in decoding order is an IDR picture, the value of sub_seq_layer_num shall be equal to 0. For a non-paired reference field, the value of sub_seq_layer_num shall be equal to 0. sub_seq_layer_num shall be in the range of 0 to 255, inclusive.
–	Otherwise, if payloadType is equal to 0 or 1, the following applies:
–	If the SEI message is not included in a scalable nesting SEI message, the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 not included in a scalable nesting SEI message are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C and the decoding process specified in subclauses ‎2 to ‎9 is used, the bitstream shall be conforming to this Recommendation | International Standard.
The value of seq_parameter_set_id in a buffering period SEI message not included in a scalable nesting SEI message shall be equal to the value of seq_parameter_set_id in the picture parameter set that is referenced by the layer representation with DQId equal to 0 of the primary coded picture in the same access unit.
–	Otherwise (the SEI message is included in a scalable nesting SEI message), the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 included in a scalable nesting SEI message with identical values of sei_temporal_id, sei_dependency_id[ i ], and sei_quality_id[ i ] are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C, the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎F.8.8.1 with tIdTarget equal to sei_temporal_id, dIdTarget equal to sei_dependency_id[ i ], and qIdTarget equal to sei_quality_id[ i ] shall be conforming to this Recommendation | International Standard.
In the semantics of subclauses ‎D.2.1 and ‎D.2.3, the syntax elements num_units_in_tick, time_scale, fixed_frame_rate_flag, nal_hrd_parameters_present_flag, vcl_hrd_parameters_present_flag, low_delay_hrd_flag, and pic_struct_present_flag and the derived variables NalHrdBpPresentFlag, VclHrdBpPresentFlag, and CpbDpbDelaysPresentFlag are substituted with the syntax elements vui_ext_num_units_in_tick[ i ], vui_ext_time_scale[ i ], vui_ext_fixed_frame_rate_flag[ i ], vui_ext_nal_hrd_parameters_present_flag[ i ], vui_ext_vcl_hrd_parameters_present_flag[ i ], vui_ext_low_delay_hrd_flag[ i ], and vui_ext_pic_struct_present_flag[ i ] and the derived variables VuiExtNalHrdBpPresentFlag[ i ], VuiExtVclHrdBpPresentFlag[ i ], and VuiExtCpbDpbDelaysPresentFlag[ i ].
The value of seq_parameter_set_id in a buffering period SEI message included in a scalable nesting SEI message with the values of sei_dependency_id[ i ] and sei_quality_id[ i ] shall be equal to the value of seq_parameter_set_id in the picture parameter set that is referenced by the layer representation with DQId equal to (( sei_dependency_id[ i ] << 4 ) + sei_quality_id[ i ]) of the primary coded picture in the same access unit.
–	Otherwise (payloadType is equal to 4 or 5), the corresponding SEI message semantics are not extended.
When an SEI message having a particular value of payloadType equal to 137 or 144, contained in a scalable nesting SEI message, and applying to a particular combination of dependency_id, quality_id, and temporal_id is present in an access unit, the SEI message with the particular value of payloadType applying to the particular combination of dependency_id, quality_id, and temporal_id shall be present a scalable nesting SEI message in the IDR access unit that is the first access unit of the coded video sequence.
All SEI messages having a particular value of payloadType equal to 137 or 144, contained in scalable nesting SEI messages, and applying to a particular combination of dependency_id, quality_id, and temporal_id present in a coded video sequence shall have the same content.
For the semantics of SEI messages with payloadType in the range of 0 to 23, inclusive, or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225,or 218, which are specified in subclause ‎D.2, SVC sequence parameter set is substituted for sequence parameter set; the parameters of the picture parameter set RBSP and SVC sequence parameter set RBSP that are in effect are specified in subclause ‎F.7.4.1.2.1.
Coded video sequences conforming to one or more of the profiles specified in Annex ‎F shall not include SEI NAL units that contain SEI messages with payloadType in the range of 36 to 44, inclusive, or equal to 46, which are specified in subclause ‎G.13, or with payloadType in the range of 48 to 53, inclusive, which are specified in subclause ‎H.13.
When an SEI NAL unit contains an SEI message with payloadType in the range of 24 to 35, inclusive, which are specified in subclause ‎F.13, it shall not contain any SEI message that has payloadType less than 24 or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225,or 218, that is not included in a scalable nesting SEI message, and the first SEI message in the SEI NAL unit shall have payloadType in the range of 24 to 35, inclusive.
When an SEI NAL unit contains an SEI message with payloadType equal to 24, 28, or 29, it shall not contain any SEI message with payloadType not equal to 24, 28, or 29.
When a scalable nesting SEI message (payloadType is equal to 30) is present in an SEI NAL unit, it shall be the only SEI message in the SEI NAL unit.
The semantics for SEI messages with payloadType in the range of 24 to 35, inclusive, are specified in the following.
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Depending on payloadType, the corresponding SEI message semantics are extended as follows:
–	If payloadType is equal to 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225 or 218, the following applies:
–	If the SEI message is not included in an MVC scalable nesting SEI message, it applies to the view component of the current access unit with VOIdx equal to VOIdxMin.
–	Otherwise (the SEI message is included in an MVC scalable nesting SEI message), it applies to all view components of the current access unit when all_view_components_in_au_flag is equal to 1, or it applies to all view components of the current access unit with view_id equal to sei_view_id[ i ] for any i in the range of 0 to num_view_components_minus1, inclusive, when all_view_components_in_au_flag is equal to 0. When payloadType is equal to 10 for the SEI message that is included in an MVC scalable nesting SEI message, the semantics for sub_seq_layer_num of the sub-sequence information SEI message is modified as follows:
sub_seq_layer_num specifies the sub-sequence layer number of the current picture. When the current picture resides in a sub-sequence for which the first picture in decoding order is an IDR picture, the value of sub_seq_layer_num shall be equal to 0. For a non-paired reference field, the value of sub_seq_layer_num shall be equal to 0. sub_seq_layer_num shall be in the range of 0 to 255, inclusive.
–	Otherwise, if payloadType is equal to 0 or 1, the following applies:
–	If the SEI message is not included in an MVC scalable nesting SEI message, the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 not included in an MVC scalable nesting SEI message are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C and the decoding process specified in subclauses ‎2 to ‎9 is used, the bitstream shall be conforming to this Recommendation | International Standard.
–	Otherwise (the SEI message is included in an MVC scalable nesting SEI message), the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 included in an MVC scalable nesting SEI message with identical values of sei_op_temporal_id and sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C, the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎G.8.3 with tIdTarget equal to sei_op_temporal_id and viewIdTargetList equal to sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, shall be conforming to this Recommendation | International Standard.
In the semantics of subclauses ‎D.2.1 and ‎D.2.3, the syntax elements num_units_in_tick, time_scale, fixed_frame_rate_flag, nal_hrd_parameters_present_flag, vcl_hrd_parameters_present_flag, low_delay_hrd_flag, and pic_struct_present_flag and the derived variables NalHrdBpPresentFlag, VclHrdBpPresentFlag, and CpbDpbDelaysPresentFlag are substituted with the syntax elements vui_mvc_num_units_in_tick[ i ], vui_mvc_time_scale[ i ], vui_mvc_fixed_frame_rate_flag[ i ], vui_mvc_nal_hrd_parameters_present_flag[ i ], vui_mvc_vcl_hrd_parameters_present_flag[ i ], vui_mvc_low_delay_hrd_flag[ i ], and vui_mvc_pic_struct_present_flag[ i ] and the derived variables VuiMvcNalHrdBpPresentFlag[ i ], VuiMvcVclHrdBpPresentFlag[ i ], and VuiMvcCpbDpbDelaysPresentFlag[ i ].
The values of seq_parameter_set_id's in all buffering period SEI messages included in MVC scalable nesting SEI messages and associated with operation points for which the greatest VOIdx values in the associated sub-bitstreams are identical shall be identical.
–	Otherwise (all remaining payloadType values), the corresponding SEI message semantics are not extended.
When an SEI message having a particular value of payloadType equal to 137 or 144, contained in an MVC scalable nesting SEI message, and applying to a particular combination of a list of view_id and a temporal_id is present in an access unit, the SEI message with the particular value of payloadType applying to the particular combination of a list of view_id and a temporal_id shall be present an MVC scalable nesting SEI message in the IDR access unit that is the first access unit of the coded video sequence.
All SEI messages having a particular value of payloadType equal to 137 or 144, contained in MVC scalable nesting SEI messages, and applying to a particular combination of a list of view_id and a temporal_id present in a coded video sequence shall have the same content.
For the semantics of SEI messages with payloadType in the range of 0 to 23, inclusive, or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225, or 218, which are specified in subclause ‎D.2, MVC sequence parameter set is substituted for sequence parameter set; the parameters of MVC sequence parameter set RBSP and picture parameter set RBSP that are in effect are specified in subclauses ‎G.7.4.2.1 and ‎G.7.4.2.2, respectively.
Coded video sequences conforming to one or more of the profiles specified in this annex shall not include SEI NAL units that contain SEI messages with payloadType in the range of 24 to 35, inclusive, which are specified in subclause ‎F.13.
When an SEI NAL unit contains an SEI message with payloadType in the range of 36 to 44, inclusive, or equal to 46, which are specified in subclause ‎G.13, it shall not contain any SEI messages with payloadType less than 36 or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225, or 218, and the first SEI message in the SEI NAL unit shall have payloadType in the range of 36 to 44, inclusive, or equal to 46.
When an MVC scalable nesting SEI message (payloadType equal to 37) or a view scalability information SEI message (payloadType equal to 38) or an operation point not present SEI message (payloadType equal to 43) is present in an SEI NAL unit, it shall be the only SEI message in the SEI NAL unit.
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Depending on payloadType, the corresponding SEI message semantics are extended as follows:
–	If payloadType is equal to 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225, or 218, the following applies:
–	If the SEI message is not included in an MVC scalable nesting SEI message or an MVCD scalable nesting SEI message, it applies to the texture view component of the current access unit with VOIdx equal to VOIdxMin.
–	Otherwise, if included in an MVC scalable nesting SEI message and not included in an MVCD scalable nesting SEI message, it applies to all texture view components of the current access unit when all_view_components_in_au_flag is equal to 1, or it applies to all texture view components of the current access unit with view_id equal to sei_view_id[ i ] for any i in the range of 0 to num_view_components_minus1, inclusive, when all_view_components_in_au_flag is equal to 0. When payloadType is equal to 10 for the SEI message that is included in an MVC scalable nesting SEI message, the semantics for sub_seq_layer_num of the sub-sequence information SEI message is modified as follows:
sub_seq_layer_num specifies the sub-sequence layer number of the current picture. When the current picture resides in a sub-sequence for which the first picture in decoding order is an IDR picture, the value of sub_seq_layer_num shall be equal to 0. For a non-paired reference field, the value of sub_seq_layer_num shall be equal to 0. sub_seq_layer_num shall be in the range of 0 to 255, inclusive.
–	Otherwise, if not included in an MVC scalable nesting SEI message and included in an MVCD scalable nesting SEI message, it applies to all depth view components or view component pairs of the current access unit when all_view_components_in_au_flag is equal to 1, or it applies to all depth view components or view component pairs of the current access unit with view_id equal to sei_view_id[ i ] for any i in the range of 0 to num_view_components_minus1, inclusive, when all_view_components_in_au_flag is equal to 0. When payloadType is equal to 10 for the SEI message that is included in an MVCD scalable nesting SEI message, the semantics for sub_seq_layer_num of the sub-sequence information SEI message is modified as follows:
sub_seq_layer_num specifies the sub-sequence layer number of the current picture. When the current picture resides in a sub-sequence for which the first picture in decoding order is an IDR picture, the value of sub_seq_layer_num shall be equal to 0. For a non-paired reference field, the value of sub_seq_layer_num shall be equal to 0. sub_seq_layer_num shall be in the range of 0 to 255, inclusive.
–	Otherwise, if payloadType is equal to 41, 42 or 43, the following applies:
–	If the SEI message is not included in MVCD scalable nesting SEI message, it applies to texture views only and NAL units having nal_unit_type equal to 21 are non-VCL NAL units.
–	Otherwise (the SEI message is included in MVCD scalable nesting SEI message), the SEI message applies to depth views, to texture views or both texture views all depth views, depending on the values of the syntax elements of the MVCD scalable nesting SEI message.
–	Otherwise, if payloadType is equal to 0 or 1, the following applies:
–	If the SEI message is not included in an MVC scalable nesting SEI message or an MVCD scalable nesting SEI message or an MVCD texture sub-bitstream HRD nesting SEI message, the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 not included in an MVC scalable nesting SEI message or an MVCD scalable nesting SEI message or an MVCD texture sub-bitstream HRD nesting SEI message are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C and the decoding process specified in subclauses ‎2 to ‎9 is used, the bitstream shall be conforming to this Recommendation | International Standard.
–	Otherwise, if the SEI message is included in an MVC scalable nesting SEI message and not included in an MVCD scalable nesting SEI message or a MVCD texture sub-bitstream HRD nesting SEI message, the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 included in an MVC scalable nesting SEI message with identical values of sei_op_temporal_id and sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C, the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎G.8.3 with tIdTarget equal to sei_op_temporal_id and viewIdTargetList equal to sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, shall be conforming to this Recommendation | International Standard.
In the semantics of subclauses ‎D.2.1 and ‎D.2.3, the syntax elements num_units_in_tick, time_scale, fixed_frame_rate_flag, nal_hrd_parameters_present_flag, vcl_hrd_parameters_present_flag, low_delay_hrd_flag, and pic_struct_present_flag and the derived variables NalHrdBpPresentFlag, VclHrdBpPresentFlag, and CpbDpbDelaysPresentFlag are substituted with the syntax elements vui_mvc_num_units_in_tick[ i ], vui_mvc_time_scale[ i ], vui_mvc_fixed_frame_rate_flag[ i ], vui_mvc_nal_hrd_parameters_present_flag[ i ], vui_mvc_vcl_hrd_parameters_present_flag[ i ], vui_mvc_low_delay_hrd_flag[ i ], and vui_mvc_pic_struct_present_flag[ i ] and the derived variables VuiMvcNalHrdBpPresentFlag[ i ], VuiMvcVclHrdBpPresentFlag[ i ], and VuiMvcCpbDpbDelaysPresentFlag[ i ].
The values of seq_parameter_set_id's in all buffering period SEI messages included in MVC scalable nesting SEI messages and associated with operation points for which the greatest VOIdx values in the associated sub-bitstreams are identical shall be identical.
–	Otherwise, if the SEI message is included in a MVCD scalable nesting SEI message and not included in an MVC scalable nesting SEI message or an MVCD texture sub-bitstream HRD nesting SEI message, the following applies. When the SEI message and all other SEI messages with payloadType equal to 0 or 1 included in an MVCD scalable nesting SEI message with identical values of sei_op_temporal_id and sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C, the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎H.8.5 with depthPresentTargetFlag equal to 1, tIdTarget equal to sei_op_temporal_id and viewIdTargetList equal to sei_op_view_id[ i ] for all i in the range of 0 to num_view_components_op_minus1, inclusive, shall be conforming to this Recommendation | International Standard.
In the semantics of csublauses ‎D.2.1 and ‎D.2.3, the syntax elements num_units_in_tick, time_scale, fixed_frame_rate_flag, nal_hrd_parameters_present_flag, vcl_hrd_parameters_present_flag, low_delay_hrd_flag, and pic_struct_present_flag and the derived variables NalHrdBpPresentFlag, VclHrdBpPresentFlag, and CpbDpbDelaysPresentFlag are substituted with the syntax elements vui_mvc_num_units_in_tick[ i ], vui_mvc_time_scale[ i ], vui_mvc_fixed_frame_rate_flag[ i ], vui_mvc_nal_hrd_parameters_present_flag[ i ], vui_mvc_vcl_hrd_parameters_present_flag[ i ], vui_mvc_low_delay_hrd_flag[ i ], and vui_mvc_pic_struct_present_flag[ i ] and the derived variables VuiMvcNalHrdBpPresentFlag[ i ], VuiMvcVclHrdBpPresentFlag[ i ], and VuiMvcCpbDpbDelaysPresentFlag[ i ] for the MVCD VUI parameters extension.
The values of seq_parameter_set_id's in all buffering period SEI messages included in MVCD scalable nesting SEI messages and not included in either MVC scalable nesting SEI messages or MVCD texture sub-bitstream HRD nesting SEI messages and associated with operation points for which the greatest VOIdx values in the associated sub-bitstreams are identical shall be identical.
–	Otherwise, if the SEI message is included in an MVCD texture sub-bitstream HRD nesting SEI message, the following applies. When the SEI message and all other SEI messages included in an MVCD texture sub-bitstream HRD nesting SEI message with identical values of texture_subbitstream_temporal_id and texture_subbitstream_view_id[ i ] for all i in the range of 0 to num_texture_subbitstream_view_components_minus1, inclusive, are used as the buffering period and picture timing SEI messages for checking the bitstream conformance according to Annex ‎C, the bitstream that would be obtained by invoking the bitstream extraction process as specified in subclause ‎H.8.5 with depthPresentTargetFlag equal to 0, tIdTarget equal to texture_subbitstream_temporal_id and viewIdTargetList equal to texture_subbitstream_view_id[ i ] for all i in the range of 0 to num_texture_subbitstream_view_components_minus1, inclusive, shall be conforming to this Recommendation | International Standard.
In the semantics of subclauses ‎D.2.1 and ‎D.2.3, the syntax elements num_units_in_tick, time_scale, fixed_frame_rate_flag, nal_hrd_parameters_present_flag, vcl_hrd_parameters_present_flag, low_delay_hrd_flag, and pic_struct_present_flag and the derived variables NalHrdBpPresentFlag, VclHrdBpPresentFlag, and CpbDpbDelaysPresentFlag are substituted with the syntax elements vui_mvc_num_units_in_tick[ i ], vui_mvc_time_scale[ i ], vui_mvc_fixed_frame_rate_flag[ i ], vui_mvc_nal_hrd_parameters_present_flag[ i ], vui_mvc_vcl_hrd_parameters_present_flag[ i ], vui_mvc_low_delay_hrd_flag[ i ], and vui_mvc_pic_struct_present_flag[ i ] and the derived variables VuiMvcNalHrdBpPresentFlag[ i ], VuiMvcVclHrdBpPresentFlag[ i ], and VuiMvcCpbDpbDelaysPresentFlag[ i ] for the MVCD texture sub-bitstream VUI parameters extension.
The values of seq_parameter_set_id's in all buffering period SEI messages included in MVCD texture sub-bitstream HRD nesting SEI messages and associated with operation points for which the greatest VOIdx values in the associated sub-bitstreams are identical shall be identical.
–	Otherwise (all remaining payloadType values), the corresponding SEI message semantics are not extended.
When an SEI message having a particular value of payloadType equal to 137 or 144, contained in an MVCD scalable nesting SEI message, and applying to a particular combination of a list of view_id and a temporal_id is present in an access unit, the SEI message with the particular value of payloadType applying to the particular combination of a list of view_id and a temporal_id shall be present an MVCD scalable nesting SEI message in the IDR access unit that is the first access unit of the coded video sequence.
All SEI messages having a particular value of payloadType equal to 137 or 144, contained in MVCD scalable nesting SEI messages, and applying to a particular combination of a list of view_id and a temporal_id present in a coded video sequence shall have the same content.
For the semantics of SEI messages with payloadType in the range of 0 to 23, inclusive, or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225, or 218, which are specified in subclause ‎D.2, MVCD sequence parameter set is substituted for sequence parameter set; the parameters of MVCD sequence parameter set RBSP and picture parameter set RBSP that are in effect are specified in subclauses ‎H.7.4.2.1 and ‎H.7.4.2.2, respectively.
Coded video sequences conforming to one or more of the profiles specified in this annex shall not include SEI NAL units that contain SEI messages with payloadType in the range of 24 to 35, inclusive.
When an SEI NAL unit contains an SEI message with payloadType in the range of 36 to 44, inclusive, or equal to 46, or in the range of 48 to 53, inclusive, it shall not contain any SEI messages with payloadType less than 36 or equal to 45, 47, 137, 142, 144, 147, 148, 149, 150, 151, 154, 155, 156, 200, 201, 202, 205, 210, 211, 212, 213, 214, 215, 216, 218, 220, 221, 222, 223, 224, or 225, or 218, and the first SEI message in the SEI NAL unit shall have payloadType in the range of 36 to 44, inclusive, or equal to 46, or in the range of  48 to 53, inclusive.
When an MVC scalable nesting SEI message (payloadType equal to 37), a view scalability information SEI message (payloadType equal to 38), an operation point not present SEI message (payloadType equal to 43), an MVCD scalable nesting SEI message (payloadType equal to 48), or an MVCD view scalability information SEI messages (payloadType equal to 49) is present in an SEI NAL unit, it shall be the only SEI message in the SEI NAL unit.
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