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1 Abstract

This contribution comments on Rec. ITU-T H.264 03/2010 twin text with ISO/IEC 14496‑10:2010, and asserts that the application of limit A.3.3 (k) to the pre-existing High 10, and High 4:2:2 Profiles of Rec. ITU-T H.264 03/2005 twin text with ISO/IEC 14496-10:2005 does not meet the needs of the video contribution industry. A new 4:2:2 profile is proposed without the A.3.3.k constraint (allowing single slice encoding).
2 Proposed High 4:2:2 Contrib Profile
2.1  General Comments
2.2  High 10 and High 4:2:2 Profiles
Context

Profile Specific Level Limits

Comment

High 10 and High 4:2:2 Profiles are now being deployed in the broadcast industry
. Single-slice encoding is also widely deployed – in effect currently a de-facto use of the standard for MPEG-4 AVC/H.264 in broadcast and several other industries. Limit A.3.3 (k) prohibits single-slice encoding for scenarios of significant current industrial interest. 4:2:2 Profile is of high interest for broadcast contribution and distribution (C&D) applications (esp. studio contribution links) due to severe degradations experienced with multi-generations of 4:2:0 to/from 4:2:2 conversion. A standard compliant 4:2:2 Profile option that is not handicapped by lack of single-slice support in its ability to compete effectively with currently deployed non-standard compliant devices at the typical operating points used for broadcast applications (esp. the operating points of studio contribution links) would be of benefit to the interoperability of the industry. Additionally, broadcast C&D markets desire 10-bit video through the entire chain. High 10 Profile is of increasing interest for the broader industry due to anticipated advances in availability of increased display bit-depths. 

It is anticipated that High 10 Profile’s adoption may be significantly hampered, in particular for adoption by Direct-to-Home broadcasters, or for adoption by equipments that could connect to Home Network & high quality home display, by lack of support for single-slice operation for HD, FHD/1080p60 (and looking forward 4k) formats.

Proposal

A new profile is proposed (profile_idc=123) for the contribution industry with the same limits as High 4:2:2 (profile_idc=122), except allowing single slices (ie A.3.3.k does not apply)
2.3  Progressive Main Profile

2.3.1 Detailed Edits
2.3.1.1 Syntax (7.3.2.1.1)
1) Add profile_idc==123 to 7.3.2.1.1 Sequence parameter set data syntax
if( profile_idc = = 100 | | profile_idc = = 110 | | profile_idc == 123 | |
profile_idc = = 122 | | profile_idc = = 244 | | profile_idc = = 44 | |
profile_idc = = 83 | | profile_idc = = 86 | | profile_idc = = 118 | |

2.3.1.2 Sematics (7.4.2.1.1)
2) Add profile_idc == 123 to constraint constraint_set2_flag note

NOTE 1 – When one or more than one of constraint_set0_flag, constraint_set1_flag, or constraint_set2_flag are equal to 1, the coded video sequence must obey the constraints of all of the indicated subclauses of subclause A.2. When profile_idc is equal to 44, 100, 110, 122, 123, or 244, the values of constraint_set0_flag, constraint_set1_flag, and constraint_set2_flag must all be equal to 0.

2.3.1.3 Annex A, Add section A.2.12

3) Create new profile section A.2.12 for High 4:2:2 Contrib profile with profile_idc=123

A.2.6 High 4:2:2 Contrib profile

Bitstreams conforming to the High 4:2:2 Contrib profile shall obey the following constraints:

· Only I, P, and B slice types may be present.

· NAL unit streams shall not contain nal_unit_type values in the range of 2 to 4, inclusive.

· Arbitrary slice order is not allowed.

· Picture parameter sets shall have num_slice_groups_minus1 equal to 0 only.

· Picture parameter sets shall have redundant_pic_cnt_present_flag equal to 0 only.

· Sequence parameter sets shall have chroma_format_idc in the range of 0 to 2 inclusive.

· Sequence parameter sets shall have bit_depth_luma_minus8 in the range of 0 to 2 inclusive.

· Sequence parameter sets shall have bit_depth_chroma_minus8 in the range of 0 to 2 inclusive.

· Sequence parameter sets shall have qpprime_y_zero_transform_bypass_flag equal to 0 only.

· The level constraints specified for the High 4:2:2 profile in subclause A.3 shall be fulfilled.

Conformance of a bitstream to the High 4:2:2 Contrib profile is indicated by profile_idc being equal to 123. Decoders conforming to the High 4:2:2contrib  profile at a specific level shall be capable of decoding all bitstreams in which either or both of the following conditions are true:

· (profile_idc is equal to 77 or constraint_set1_flag is equal to 1) and the combination of level_idc and constraint_set3_flag represent a level less than or equal to the specified level,

· profile_idc is equal to 100, 110, 122 or 123 and level_idc represents a level less than or equal to the specified level 
2.3.1.4 Level Limits (A.3.2)

4) Add High 4:2:2 Contrib Profile to the level limits

A.3.2
Level limits common to the High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, and CAVLC 4:4:4 Intra profiles

Bitstreams conforming to the High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles at a specified level shall obey the following constraints:
.

.

.

Table A-1 specifies the limits for each level. A definition of all levels identified in the "Level number" column of Table A-1 is specified for the High, High 10, High 4:2:2, High 4:2:2 Contrib,  High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, and CAVLC 4:4:4 Intra profiles. Entries marked "-" in Table A-1 denote the absence of a corresponding limit. The use of the MinCR parameter column of Table A-1 for these profiles is specified in subclause A.3.3.

2.3.1.5 Profile Limits (A.3.3)

5) Add High 4:2:2 Contrib Profile to the profile limits A.3.3.(a|b|c|d|e)

a) In bitstreams conforming to the Main, High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra,High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles, the removal time of access unit 0 shall satisfy the constraint that the number of slices in picture 0 is less than or equal to ( Max( PicSizeInMbs, fR * MaxMBPS ) + MaxMBPS * ( tr( 0 ) − tr,n( 0 ) ) ) ÷ SliceRate, where MaxMBPS and SliceRate are the values specified in Tables A-1 and A-4, respectively, that apply to picture 0 and PicSizeInMbs is the number of macroblocks in picture 0.

b) In bitstreams conforming to the Main, High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles, the difference between consecutive removal time of access units n and n − 1 with n > 0 shall satisfy the constraint that the number of slices in picture n is less than or equal to MaxMBPS * ( tr( n ) − tr( n − 1 ) ) ÷ SliceRate, where MaxMBPS and SliceRate are the values specified in Tables A-1 and A-4, respectively, that apply to picture n.

c) In bitstreams conforming to the Main, High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles, sequence parameter sets shall have direct_8x8_inference_flag equal to 1 for the levels specified in Table A-4.

NOTE 1 – direct_8x8_inference_flag is not relevant to the Baseline or Constrained Baseline profiles (specified in subclauses A.2.1 and A.2.1.1, respectively) as these profiles do not allow B slice types, and direct_8x8_inference_flag is equal to 1 for all levels of the Extended profile (specified in subclause A.2.3).

d) In bitstreams conforming to the Main, High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, CAVLC 4:4:4 Intra, or Extended profiles, sequence parameter sets shall have frame_mbs_only_flag equal to 1 for the levels specified in Table A-4 for the Main, High, High 10, High 4:2:2, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles and in Table A-5 for the Extended profile.

NOTE 2 – frame_mbs_only_flag is equal to 1 for all levels of the Baseline and Constrained Baseline profiles (specified in subclauses A.2.1 and A.2.1.1, respectively).

e) In bitstreams conforming to the Main, High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, CAVLC 4:4:4 Intra, or Extended profiles, the value of sub_mb_type[ mbPartIdx ] with mbPartIdx = 0..3 in B macroblocks with mb_type equal to B_8x8 shall not be equal to B_Bi_8x4, B_Bi_4x8, or B_Bi_4x4 for the levels in which MinLumaBiPredSize is shown as 8x8 in Table A-4 for the Main, High, High 10, High 4:2:2, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles and in Table A-5 for the Extended profile.

6) Add High 4:2:2 Contrib Profile to the profile limits A.3.3.(g|h)

g) In bitstreams conforming to the High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles, for the VCL HRD parameters, BitRate[ SchedSelIdx ] <= cpbBrVclFactor * MaxBR and CpbSize[ SchedSelIdx ] <= cpbBrVclFactor * MaxCPB for at least one value of SchedSelIdx, where cpbBrVclFactor is specified in Table A-2 and BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are given as follows.

· If vcl_hrd_parameters_present_flag is equal to 1, BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are given by Equations E-37 and E-38, respectively, using the syntax elements of the hrd_parameters( ) syntax structure that immediately follows vcl_hrd_parameters_present_flag.

· Otherwise (vcl_hrd_parameters_present_flag is equal to 0), BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are inferred as specified in subclause E.2.2 for VCL HRD parameters. MaxBR and MaxCPB are specified in Table A-1 in units of cpbBrVclFactor bits/s and cpbBrVclFactor bits, respectively. The bitstream shall satisfy these conditions for at least one value of SchedSelIdx in the range 0 to cpb_cnt_minus1, inclusive.

h) In bitstreams conforming to the High, High 10, High 4:2:2, High 4:2:2 Contrib, High 4:4:4 Predictive, High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, or CAVLC 4:4:4 Intra profiles, for the NAL HRD parameters, BitRate[ SchedSelIdx ] <= cpbBrNalFactor * MaxBR and CpbSize[ SchedSelIdx ] <= cpbBrNalFactor * MaxCPB for at least one value of SchedSelIdx, where cpbBrNalFactor is specified in Table A-2 and BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are given as follows.

· If nal_hrd_parameters_present_flag is equal to 1, BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are given by Equations E-37 and E-38, respectively, using the syntax elements of the hrd_parameters( ) syntax structure that immediately follows nal_hrd_parameters_present_flag.

· Otherwise (nal_hrd_parameters_present_flag is equal to 0), BitRate[ SchedSelIdx ] and CpbSize[ SchedSelIdx ] are inferred as specified in subclause E.2.2 for NAL HRD parameters. MaxBR and MaxCPB are specified in Table A-1 in units of cpbBrNalFactor bits/s and cpbBrNalFactor bits, respectively. The bitstream shall satisfy these conditions for at least one value of SchedSelIdx in the range 0 to cpb_cnt_minus1, inclusive.

7) Add High 4:2:2 Contrib Profile Table A-2 in section A.3.3

	Profile 
	cpbBrVclFactor
	cpbBrNalFactor

	High 
	1 250
	1 500

	High 10

High 10 Intra 
	3 000
	3 600

	High 4:2:2

High 4:2:2 Intra 

High 4:2:2 Contrib
	4 000
	4 800

	High 4:4:4 Predictive

High 4:4:4 Intra

CAVLC 4:4:4 Intra
	4 000
	4 800
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