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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards through technical committees established by the respective organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Amendment X to ISO/IEC 23008‑2:201x was prepared by Joint Technical Committee ISO/IEC JTC 1, Coding of audio, picture, multimedia and hypermedia information, Subcommittee SC 29, Coding of moving pictures and audio.

Information technology — High efficiency coding and media delivery in heterogeneous environments — Part 2: High Efficiency Video Coding, AMENDMENT X: Monochrome 10 profile
Replace A.3.5 (Format range extensions profiles), including Table A.1 and Table A.2, with the following:
A.3.5
Format range extensions profiles
The following profiles, collectively referred to as the format range extensions profiles, are specified in this clause:

· The Monochrome, Monochrome 10, Monochrome 12 and Monochrome 16 profiles

· The Main 12 profile

· The Main 4:2:2 10 and Main 4:2:2 12 profiles

· The Main 4:4:4, Main 4:4:4 10 and Main 4:4:4 12 profiles

· The Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra and Main 4:4:4 16 Intra profiles

· The Main 10 Still Picture, Main 4:4:4 Still Picture and Main 4:4:4 16 Still Picture profiles

Bitstreams conforming to the format range extensions profiles shall obey the following constraints:

· The constraints specified in Table A.1 shall apply, in which entries marked with "–" indicate that the table entry does not impose a profile-specific constraint on the corresponding syntax element.
NOTE – For some syntax elements with table entries marked with "–", a constraint may be imposed indirectly – e.g., by semantics constraints that are imposed elsewhere in this Specification when other specified constraints are fulfilled.
· Active VPSs shall have vps_base_layer_internal_flag and vps_base_layer_available_flag both equal to 1 only.
· Active SPSs for the base layer shall have separate_colour_plane_flag, cabac_bypass_alignment_enabled_flag, sps_curr_pic_ref_enabled_flag, palette_mode_enabled_flag, motion_vector_resolution_control_idc, and intra_boundary_filtering_disabled_flag, when present, equal to 0 only.
· CtbLog2SizeY derived according to active SPSs for the base layer shall be in the range of 4 to 6, inclusive.

· Active PPSs for the base layer shall have residual_adaptive_colour_transform_enabled_flag, when present, equal to 0 only.

· When an active PPS for the base layer has tiles_enabled_flag equal to 1, it shall have entropy_coding_sync_enabled_flag equal to 0.

· When an active PPS for the base layer has tiles_enabled_flag equal to 1, ColumnWidthInLumaSamples[ i ] shall be greater than or equal to 256 for all values of i in the range of 0 to num_tile_columns_minus1, inclusive, and RowHeightInLumaSamples[ j ] shall be greater than or equal to 64 for all values of j in the range of 0 to num_tile_rows_minus1, inclusive.

· In bitstreams conforming to the Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra or Main 4:4:4 16 Intra profiles, all pictures with nuh_layer_id equal to 0 shall be IRAP pictures and the output order indicated in the bitstream among these pictures shall be the same as the decoding order.

· The number of times read_bits( 1 ) is called in clauses 9.3.4.3.3 and 9.3.4.3.4 when parsing coding_tree_unit( ) data for any coding tree unit shall be less than or equal to 5 * RawCtuBits / 3.

· In bitstreams conforming to the Main 10 Still Picture, Main 4:4:4 Still Picture and Main 4:4:4 16 Still Picture profiles, the following constraints shall apply:

· The bitstream shall contain only one picture with nuh_layer_id equal to 0.

· Active SPSs for the base layer shall have sps_max_dec_pic_buffering_minus1[ sps_max_sub_layers_minus1 ] equal to 0 only.

· In bitstreams conforming to the Monochrome, Monochrome 10, Monochrome 12, Monochrome 16, Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4, Main 4:4:4 10, Main 4:4:4 12, Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra or Main 4:4:4 16 Intra profiles, general_level_idc and sub_layer_level_idc[ i ] for all values of i in active SPSs for the base layer shall not be equal to 255 (which indicates level 8.5).

· The level constraints specified for the Monochrome, Monochrome 10, Monochrome 12, Monochrome 16, Main 10 Still Picture, Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 10, Main 4:4:4 12, Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra or Main 4:4:4 16 Intra profiles in clause A.4, as applicable, shall be fulfilled.

Table A.1 – Allowed values for syntax elements in the format range extensions profiles

	Profile for which constraint is specified
	chroma_format_idc
	bit_depth_luma_minus8 and bit_depth_chroma_minus8
	transform_skip_rotation_enabled_flag, transform_skip_context_enabled_flag, implicit_rdpcm_enabled_flag, explicit_rdpcm_enabled_flag, intra_smoothing_disabled_flag, persistent_rice_adaptation_enabled_flag and log2_max_transform_skip_block_size_minus2
	extended_precision_processing_flag
	chroma_qp_offset_list_enabled_flag

	Monochrome
	0
	0
	0
	0
	0

	Monochrome 10
	0
	0..2
	0
	0
	0

	Monochrome 12
	0
	0..4
	0
	0
	0

	Monochrome 16
	0
	–
	–
	–
	0

	Main 10 Still Picture
	1
	0..2
	0
	0
	0

	Main 12
	0 or 1
	0..4
	0
	0
	0

	Main 4:2:2 10
	0..2
	0..2
	0
	0
	–

	Main 4:2:2 12
	0..2
	0..4
	0
	0
	–

	Main 4:4:4
	–
	0
	–
	0
	–

	Main 4:4:4 10
	–
	0..2
	–
	0
	–

	Main 4:4:4 12
	–
	0..4
	–
	0
	–

	Main Intra
	0 or 1
	0
	0
	0
	0

	Main 10 Intra
	0 or 1
	0..2
	0
	0
	0

	Main 12 Intra
	0 or 1
	0..4
	0
	0
	0

	Main 4:2:2 10 Intra
	0..2
	0..2
	0
	0
	–

	Main 4:2:2 12 Intra
	0..2
	0..4
	0
	0
	–

	Main 4:4:4 Intra
	–
	0
	–
	0
	–

	Main 4:4:4 10 Intra
	–
	0..2
	–
	0
	–

	Main 4:4:4 12 Intra
	–
	0..4
	–
	0
	–

	Main 4:4:4 16 Intra
	–
	–
	–
	–
	–

	Main 4:4:4 Still Picture
	–
	0
	–
	0
	–

	Main 4:4:4 16 Still Picture
	–
	–
	–
	–
	–


Conformance of a bitstream to the format range extensions profiles is indicated by general_profile_idc being equal to 4 or general_profile_compatibility_flag[ 4 ] being equal to 1 with the additional indications specified in Table A.2. Conformance of a sub-layer representation with TemporalId equal to i to the format range extensions profiles is indicated by sub_layer_profile_idc[ i ] being equal to 4 or sub_layer_profile_compatibility_flag[ i ][ 4 ] being equal to 1 with the additional indications specified in Table A.2, with general_max_12bit_‌constraint_flag, general_max_10bit_‌constraint_flag, general_max_8bit_‌constraint_flag, general_max_422chroma_‌constraint_flag, general_max_420chroma_‌constraint_flag, general_max_monochrome_‌constraint_flag, general_intra_‌constraint_flag, general_one_picture_only_‌constraint_flag, and general_lower_bit_rate_‌constraint_flag replaced by sub_layer_max_12bit_‌constraint_flag[ i ], sub_layer_max_10bit_‌constraint_flag[ i ], sub_layer_max_8bit_‌constraint_flag[ i ], sub_layer_max_422chroma_‌constraint_flag[ i ], sub_layer_max_420chroma_‌constraint_flag[ i ], sub_layer_max_monochrome_‌constraint_flag[ i ], sub_layer_intra_‌constraint_flag[ i ], sub_layer_one_picture_only_‌constraint_flag[ i ], and sub_layer_lower_bit_rate_‌constraint_flag[ i ], respectively.

All other combinations of general_max_12bit_‌constraint_flag, general_max_10bit_‌constraint_flag, general_max_8bit_‌constraint_flag, general_max_422chroma_‌constraint_flag, general_max_420chroma_‌constraint_flag, general_max_monochrome_‌constraint_flag, general_intra_‌constraint_flag, general_one_picture_only_‌constraint_flag, and general_lower_bit_rate_‌constraint_flag with general_profile_idc equal to 4 or general_profile_compatibility_flag[ 4 ] equal to 1 are reserved for future use by ITU-T | ISO/IEC. All other combinations of sub_layer_max_12bit_‌constraint_flag[ i ], sub_layer_max_10bit_‌constraint_flag[ i ], sub_layer_max_8bit_‌constraint_flag[ i ], sub_layer_max_422chroma_‌constraint_flag[ i ], sub_layer_max_420chroma_‌constraint_flag[ i ], sub_layer_max_monochrome_‌constraint_flag[ i ], sub_layer_intra_‌constraint_flag[ i ], sub_layer_one_picture_only_‌constraint_flag[ i ], and sub_layer_lower_bit_rate_‌constraint_flag[ i ] with sub_layer_profile_idc[ i ] equal to 4 or sub_layer_profile_compatibility_flag[ i ][ 4 ] equal to 1 are reserved for future use by ITU-T | ISO/IEC. Such combinations shall not be present in bitstreams conforming to this Specification. However, decoders conforming to the format range extensions profiles shall allow other combinations as specified below in this clause to occur in the bitstream.

Table A.2 – Bitstream indications for conformance to format range extensions profiles

	Profile for which the bitstream indicates conformance
	general_max_12bit_constraint_flag
	general_max_10bit_constraint_flag
	general_max_8bit_constraint_flag
	general_max_422chroma_constraint_flag
	general_max_420chroma_constraint_flag
	general_max_monochrome_constraint_flag
	general_intra_constraint_flag
	general_one_picture_only_constraint_flag
	general_lower_bit_rate_constraint_flag

	Monochrome
	1
	1
	1
	1
	1
	1
	0
	0
	1

	Monochrome 10
	1
	1
	0
	1
	1
	1
	0
	0
	1

	Monochrome 12
	1
	0
	0
	1
	1
	1
	0
	0
	1

	Monochrome 16
	0
	0
	0
	1
	1
	1
	0
	0
	1

	Main 12
	1
	0
	0
	1
	1
	0
	0
	0
	1

	Main 4:2:2 10
	1
	1
	0
	1
	0
	0
	0
	0
	1

	Main 4:2:2 12
	1
	0
	0
	1
	0
	0
	0
	0
	1

	Main 4:4:4
	1
	1
	1
	0
	0
	0
	0
	0
	1

	Main 4:4:4 10
	1
	1
	0
	0
	0
	0
	0
	0
	1

	Main 4:4:4 12
	1
	0
	0
	0
	0
	0
	0
	0
	1

	Main Intra
	1
	1
	1
	1
	1
	0
	1
	0
	0 or 1

	Main 10 Intra
	1
	1
	0
	1
	1
	0
	1
	0
	0 or 1

	Main 12 Intra
	1
	0
	0
	1
	1
	0
	1
	0
	0 or 1

	Main 4:2:2 10 Intra
	1
	1
	0
	1
	0
	0
	1
	0
	0 or 1

	Main 4:2:2 12 Intra
	1
	0
	0
	1
	0
	0
	1
	0
	0 or 1

	Main 4:4:4 Intra
	1
	1
	1
	0
	0
	0
	1
	0
	0 or 1

	Main 4:4:4 10 Intra
	1
	1
	0
	0
	0
	0
	1
	0
	0 or 1

	Main 4:4:4 12 Intra
	1
	0
	0
	0
	0
	0
	1
	0
	0 or 1

	Main 4:4:4 16 Intra
	0
	0
	0
	0
	0
	0
	1
	0
	0 or 1

	Main 10 Still Picture
	1
	1
	0
	1
	1
	0
	1
	1
	0 or 1

	Main 4:4:4 Still Picture
	1
	1
	1
	0
	0
	0
	1
	1
	0 or 1

	Main 4:4:4 16 Still Picture
	0
	0
	0
	0
	0
	0
	1
	1
	0 or 1


Decoders conforming to a format range extensions profile at a specific level (identified by a specific value of general_level_idc) shall be capable of decoding all bitstreams and sub-layer representations for which all of the following conditions apply:

· Any of the following conditions apply:

–
The decoder conforms to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4, Main 4:4:4 10 or Main 4:4:4 12 profile, and the bitstream or sub-layer representation is indicated to conform to the Main profile or the Main Still Picture profile.

–
The decoder conforms to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 10 or Main 4:4:4 12 profile, and the bitstream or sub-layer representation is indicated to conform to the Main 10 profile, the Main profile or the Main Still Picture profile.

–
The decoder conforms to the Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, or Main 4:4:4 12 Intra, Main 4:4:4 16 Intra, Main 10 Still Picture, Main 4:4:4 Still Picture, or Main 4:4:4 16 Still Picture profile, and the bitstream or sub-layer representation is indicated to conform to the Main Still Picture profile.

–
general_profile_idc is equal to 4 or general_profile_compatibility_flag[ 4 ] is equal to 1 for the bitstream, and the value of each constraint flag listed in Table A.2 is greater than or equal to the value(s) specified in the row of Table A.2 for the format range extensions profile for which the decoder conformance is evaluated.
–
sub_layer_profile_idc[ i ] is equal to 4 or sub_layer_profile_compatibility_flag[ i ][ 4 ] is equal to 1 for the sub-layer representation, and the value of each constraint flag listed in Table A.2 is greater than or equal to the value(s) specified in the row of Table A.2 for the format range extensions profile for which the decoder conformance is evaluated, with general_max_12bit_‌constraint_flag, general_max_10bit_‌constraint_flag, general_max_8bit_‌constraint_flag, general_max_422chroma_‌constraint_flag, general_max_420chroma_‌constraint_flag, general_max_monochrome_‌constraint_flag, general_intra_‌constraint_flag, general_one_picture_only_‌constraint_flag, and general_lower_bit_rate_‌constraint_flag replaced by sub_layer_max_12bit_‌constraint_flag[ i ], sub_layer_max_10bit_‌constraint_flag[ i ], sub_layer_max_8bit_‌constraint_flag[ i ], sub_layer_max_422chroma_‌constraint_flag[ i ], sub_layer_max_420chroma_‌constraint_flag[ i ], sub_layer_max_monochrome_‌constraint_flag[ i ], sub_layer_intra_‌constraint_flag[ i ], sub_layer_one_picture_only_‌constraint_flag[ i ], and sub_layer_lower_bit_rate_‌constraint_flag[ i ], respectively.

· The bitstream or sub-layer representation is indicated to conform to a level that is not level 8.5 and is lower than or equal to the specified level.

· The bitstream or sub-layer representation is indicated to conform to a tier that is lower than or equal to the specified tier.

For decoders conforming to the Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main Main 4:4:4 Intra, 4:4:4 10 Intra, Main 4:4:4 12 Intra, Main 4:4:4 16 Intra, Main 10 Still Picture, Main 4:4:4 Still Picture, or Main 4:4:4 16 Still picture profile, the application of either or both of the in-loop filters of the in-loop filter process specified in clause 8.7 is optional.

Replace A.4.2 (Profile-specific level limits for the video profiles), with the following
NOTE – Video profiles refer to those profiles that are not still picture profiles. The still picture profiles include the Main Still Picture, Main 10 Still Picture, Main 4:4:4 Still Picture, and Main 4:4:4 16 Still Picture profiles.

The following is specified for expressing the constraints in this annex:

· Let the variable fR be set equal to 1 ( 300.

The variable HbrFactor is defined as follows:

· If the bitstream or sub-layer representation is indicated to conform to the Main profile or the Main 10 profile, HbrFactor is set equal to 1.

· Otherwise, if the bitstream or sub-layer representation is indicated to conform to the High Throughput 4:4:4, High Throughput 4:4:4 10, High Throughput 4:4:4 14, Screen-Extended High Throughput 4:4:4, Screen-Extended High Throughput 4:4:4 10, or Screen-Extended High Throughput 4:4:4 14  profile, HbrFactor is set equal to 6.

· Otherwise, if the bitstream or sub-layer representation is indicated to conform to the High Throughput 4:4:4 16 Intra profile, HbrFactor is set equal to 24 − ( 12 * general_lower_bit_rate_constraint_flag ) or 24 − ( 12 * sub_layer_lower_bit_rate_constraint_flag[ i ] ).

· Otherwise, HbrFactor is set equal to 2 − general_lower_bit_rate_constraint_flag or 2 − sub_layer_lower_bit_rate_constraint_flag[ i ].

The variable BrVclFactor, which represents the VCL bit rate scale factor, is set equal to CpbVclFactor * HbrFactor.

The variable BrNalFactor, which represents the NAL bit rate scale factor, is set equal to CpbNalFactor * HbrFactor.

The variable MinCr is set equal to MinCrBase * MinCrScaleFactor ÷ HbrFactor.

When the specified level is not level 8.5, the value of sps_max_dec_pic_buffering_minus1[ HighestTid ] + 1 shall be less than or equal to MaxDpbSize, which is derived as follows:

if( PicSizeInSamplesY  <=  ( MaxLumaPs  >>  2 ) )

MaxDpbSize = Min( 4 * maxDpbPicBuf, 16 )
else if( PicSizeInSamplesY  <=  ( MaxLumaPs  >>  1 ) )

MaxDpbSize = Min( 2 * maxDpbPicBuf, 16 )
(A‑1)
else if( PicSizeInSamplesY  <=  ( ( 3 * MaxLumaPs )  >>  2 ) )

MaxDpbSize = Min( ( 4 * maxDpbPicBuf ) / 3, 16 )
else

MaxDpbSize = maxDpbPicBuf

where MaxLumaPs is specified in Table A.6, and maxDpbPicBuf is equal to 6 for all profiles where the value of sps_curr_pic_ref_enabled_flag is required to be equal to 0 and 7 for all profiles where the value of sps_curr_pic_ref_enabled_flag is not required to be equal to 0.

Bitstreams and sub-layer representations conforming to the Monochrome, Monochrome 10, Monochrome 12, Monochrome 16, Main, Main 10, Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 10, Main 4:4:4 12, Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra, Main 4:4:4 16 Intra, High Throughput 4:4:4, High Throughput 4:4:4 10, High Throughput 4:4:4 14, High Throughput 4:4:4 16 Intra, Screen-Extended Main, Screen-Extended Main 10, Screen-Extended Main 4:4:4, Screen-Extended Main 4:4:4 10, Screen-Extended High Throughput 4:4:4, Screen-Extended High Throughput 4:4:4 10, or Screen-Extended High Throughput 4:4:4 14 profile at a specified tier and level shall obey the following constraints for each bitstream conformance test as specified in Annex C:

a) The nominal removal time of access unit n (with n greater than 0) from the CPB, as specified in clause C.2.3, shall satisfy the constraint that AuNominalRemovalTime[ n ] − AuCpbRemovalTime[ n − 1 ] is greater than or equal to Max( PicSizeInSamplesY ( MaxLumaSr, fR ) for the value of PicSizeInSamplesY of picture n − 1, where MaxLumaSr is the value specified in Table A.7 that applies to picture n − 1.

b) The difference between consecutive output times of pictures from the DPB, as specified in clause C.3.3, shall satisfy the constraint that DpbOutputInterval[ n ] is greater than or equal to Max( PicSizeInSamplesY ( MaxLumaSr, fR ) for the value of PicSizeInSamplesY of picture n, where MaxLumaSr is the value specified in Table A.7 for picture n, provided that picture n is a picture that is output and is not the last picture of the bitstream that is output.

c) The removal time of access unit 0 shall satisfy the constraint that the number of slice segments in picture 0 is less than or equal to Min( Max( 1, MaxSliceSegmentsPerPicture * MaxLumaSr / MaxLumaPs * ( AuCpbRemovalTime[ 0 ] − AuNominalRemovalTime[ 0 ] ) + MaxSliceSegmentsPerPicture * PicSizeInSamplesY / MaxLumaPs ), MaxSliceSegmentsPerPicture ), for the value of PicSizeInSamplesY of picture 0, where MaxSliceSegmentsPerPicture, MaxLumaPs and MaxLumaSr are the values specified in Table A.6 and Table A.7, respectively, that apply to picture 0.

d) The difference between consecutive CPB removal times of access units n and n − 1 (with n greater than 0) shall satisfy the constraint that the number of slice segments in picture n is less than or equal to Min( (Max( 1, MaxSliceSegmentsPerPicture * MaxLumaSr / MaxLumaPs * ( AuCpbRemovalTime[ n ] − AuCpbRemovalTime[ n − 1 ] ) ), MaxSliceSegmentsPerPicture ), where MaxSliceSegmentsPerPicture, MaxLumaPs, and MaxLumaSr are the values specified in Table A.6 and Table A.7 that apply to picture n.

e) For the VCL HRD parameters, BitRate[ i ] shall be less than or equal to BrVclFactor * MaxBR for at least one value of i in the range of 0 to cpb_cnt_minus1[ HighestTid ], inclusive, where BitRate[ i ] is specified in clause E.3.3 based on parameters selected as specified in clause C.1 and MaxBR is specified in Table A.7 in units of BrVclFactor bits/s.

f) For the NAL HRD parameters, BitRate[ i ] shall be less than or equal to BrNalFactor * MaxBR for at least one value of i in the range of 0 to cpb_cnt_minus1[ HighestTid ], inclusive, where BitRate[ i ] is specified in clause E.3.3 based on parameters selected as specified in clause C,1 and MaxBR is specified in Table A.7 in units of BrNalFactor bits/s.

g) The sum of the NumBytesInNalUnit variables for access unit 0 shall be less than or equal to FormatCapabilityFactor * ( Max( PicSizeInSamplesY, fR * MaxLumaSr ) + MaxLumaSr * ( AuCpbRemovalTime[ 0 ] − AuNominalRemovalTime[ 0 ] ) ) ÷ MinCr for the value of PicSizeInSamplesY of picture 0, where MaxLumaSr and FormatCapabilityFactor are the values specified in Table A.7 and Table A.8, respectively, that apply to picture 0.

h) The sum of the NumBytesInNalUnit variables for access unit n (with n greater than 0) shall be less than or equal to FormatCapabilityFactor * MaxLumaSr * ( AuCpbRemovalTime[ n ] − AuCpbRemovalTime[ n − 1 ] ) ÷ MinCr, where MaxLumaSr and FormatCapabilityFactor are the values specified in Table A.7 and Table A.8, respectively, that apply to picture n.

i) The removal time of access unit 0 shall satisfy the constraint that the number of tiles in picture 0 is less than or equal to Min( Max( 1, MaxTileCols * MaxTileRows * 120 * ( AuCpbRemovalTime[ 0 ] − AuNominalRemovalTime[ 0 ] ) + MaxTileCols * MaxTileRows * PicSizeInSamplesY / MaxLumaPs ), MaxTileCols * MaxTileRows ), for the value of PicSizeInSamplesY of picture 0, where MaxTileCols and MaxTileRows are the values specified in Table A.6 that apply to picture 0.

j) The difference between consecutive CPB removal times of access units n and n − 1 (with n greater than 0) shall satisfy the constraint that the number of tiles in picture n is less than or equal to Min( Max( 1, MaxTileCols * MaxTileRows * 120 * ( AuCpbRemovalTime[ n ] − AuCpbRemovalTime[ n − 1 ] ) ), MaxTileCols * MaxTileRows ), where MaxTileCols and MaxTileRows are the values specified in Table A.6 that apply to picture n.

Replace Table A.8 (Specification of CpbVclFactor, CpbNalFactor, FormatCapabilityFactor and MinCrScaleFactor) with the following:
Table A.8 – Specification of CpbVclFactor, CpbNalFactor, FormatCapabilityFactor, and MinCrScaleFactor
	Profile
	CpbVclFactor
	CpbNalFactor
	FormatCapabilityFactor
	MinCrScaleFactor

	Monochrome
	667
	733
	1.000
	1.0

	Monochrome 10
	833
	917
	1.250
	1.0

	Monochrome 12
	1000
	1100
	1.500
	1.0

	Monochrome 16
	1333
	1467
	2.000
	1.0

	Main
	1000
	1100
	1.500
	1.0

	Screen-Extended
Main
	1000
	1100
	1.500
	1.0

	Main 10
	1000
	1100
	1.875
	1.0

	Screen-Extended
Main 10
	1000
	1100
	1.875
	1.0

	Main 12
	1500
	1650
	2.250
	1.0

	Main Still Picture
	1000
	1100
	1.500
	1.0

	Main 10 Still Picture
	1000
	1100
	1.875
	1.0

	Main 4:2:2 10
	1667
	1833
	2.500
	0.5

	Main 4:2:2 12
	2000
	2200
	3.000
	0.5

	Main 4:4:4
	2000
	2200
	3.000
	0.5

	High Throughput
4:4:4
	2000
	2200
	3.000
	0.5

	Screen-Extended
Main 4:4:4
	2000
	2200
	3.000
	0.5

	Screen-Extended
High Throughput
4:4:4
	2000
	2200
	3.000
	0.5

	Main 4:4:4 10
	2500
	2750
	3.750
	0.5

	High Throughput
4:4:4 10
	2500
	2750
	3.750
	0.5

	Screen-Extended
Main 4:4:4 10
	2500
	2750
	3.750
	0.5

	Screen-Extended
High Throughput
4:4:4 10
	2500
	2750
	3.750
	0.5

	Main 4:4:4 12
	3000
	3300
	4.500
	0.5

	High Throughput
4:4:4 14
	3500
	3850
	5.250
	0.5

	Screen-Extended
High Throughput
4:4:4 14
	3500
	3850
	5.250
	0.5

	Main Intra
	1000
	1100
	1.500
	1.0

	Main 10 Intra
	1000
	1100
	1.875
	1.0

	Main 12 Intra
	1500
	1650
	2.250
	1.0

	Main 4:2:2 10 Intra
	1667
	1833
	2.500
	0.5

	Main 4:2:2 12 Intra
	2000
	2200
	3.000
	0.5

	Main 4:4:4 Intra
	2000
	2200
	3.000
	0.5

	Main 4:4:4 10 Intra
	2500
	2750
	3.750
	0.5

	Main 4:4:4 12 Intra
	3000
	3300
	4.500
	0.5

	Main 4:4:4 16 Intra
	4000
	4400
	6.000
	0.5

	Main 4:4:4 Still Picture
	2000
	2200
	3.000
	0.5

	Main 4:4:4 16 Still Picture
	4000
	4400
	6.000
	0.5

	High Throughput 4:4:4 16 Intra
	4000
	4400
	6.000
	0.5


Replace the second paragraph of A.4.3 (Effect of level limits on picture rate for the video profiles (informative)) with the following:

Informative Tables A.9 and A.10 provide examples of maximum picture rates for the Monochrome, Monochrome 10, Monochrome 12, Monochrome 16, Main, Main 10, Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4, Main 4:4:4 10, Main 4:4:4 12, Main Intra, Main 10 Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12 Intra, Main 4:4:4 16 Intra and High Throughput 4:4:4 16 Intra profiles for various picture formats when MinCbSizeY is equal to 64.
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