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Abstract: 

This contribution proposes profiles and levels for the JVT Professional Extension.  Two new profiles are proposed, a 4:2:2 profile aimed at contribution/distribution applications, and a 4:4:4 profile aimed at digital cinema applications.   Two dimensional levels are proposed, in which bit depth is added as a second level dimension.  We also propose to add an intra-only coding flag in the sequence parameter set, and to increase the bitrate limits in Table A-1.

1. Summary

We propose adding two profiles in the professional extension:

· 4:2:2 profile - Aimed at Contribution/Distribution applications

· monochrome, 4:2:0,  or 4:2:2 color formats

· up to 10-bit depth

· 4:4:4 profile - Aimed at Digital Cinema applications

· monochrome, 4:2:0, 4:2:2 or 4:4:4 color formats

· up to 12-bit depth 

We propose using two dimensional levels in the professional extension profiles, with the addition of a bit-depth level indication.  Three bit-depth levels are proposed, a = 8-bits, b = 10-bits, and c = 12-bits, which indicates the maximum bit depth of each color component.  Level N-m decoders, where N is the existing level, must be capable of decoding any X-y bitstreams, where X ≤ N and y ≤ m.  For example, Level 3-b decoders could decode any bitstream that had a level of 3 or less and a bit depth level of b (10 bits) or less.  See Figures 1 and 2 for illustration.
We propose adding a field in the sequence parameter set to indicate that only Intra slices are contained in the sequence.  Intra-only coding is common in studio applications, so easy identification of intra-only sequences is useful. 

We propose increasing the level bitrate limits, MaxBR, in Table A-1, so that the total bitrates are such that all pictures in a sequence may be coded at the highest allowable bitrate per picture.  

	12-bits
	c
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11-bits
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10-bits
	b
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-bits
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8-bits
	a
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	1
	1.1
	1.2
	2
	2.1
	2.2
	3
	3.1
	3.2
	4
	4.1
	4.2
	5
	5.1


Figure 1. Proposed 2-Dimensional Levels
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Figure 2. Example: bitstream levels supported by a level 3-b decoder

2. Syntax changes

In this section, we identify the changes necessary to the PExt Amendment of ITU-T Rec. H.264 & ISO/IEC 14496-10 to support this proposal.  Differences from JVT-I047 are highlighted in yellow.

2.1.  Changes to clause 7 "Syntax and semantics"

7.3.2.1 “Sequence parameter set RBSP syntax”

Allow for two new profiles by adding both a constraint_set3_flag and a constraint_set4_flag in the sequence parameter set using two bits from reserved_zero_5bits.  Add level_bit_depth_idc for a second level dimension. Add intra_coding_only_flag.

	seq_parameter_set_rbsp( ) {
	C
	Descriptor

	
profile_idc
	0
	u(8)

	
constraint_set0_flag
	0
	u(1)

	
constraint_set1_flag
	0
	u(1)

	
constraint_set2_flag
	0
	u(1)

	
if (profile_idc != ***) {
	
	

	

reserved_zero_5bits /* equal to 0 */
	0
	u(5)

	
} else {
	
	

	

constraint_set3_flag
	0
	u(1)

	

constraint_set4_flag
	0
	u(1)

	

reserved_zero_3bits /* equal to 0 */
	0
	u(3)

	
}
	
	

	
if( profile_idc == *** ) {
	
	

	

level_bit_depth_idc
	0
	u(2)

	

chroma_format_idc
	0
	u(3)

	

bit_depth_luma_idc
	0
	u(3)

	

bit_depth_chroma_idc
	0
	u(2)

	

intra_coding_only_flag
	0
	u(1)

	

reserved_zero_5bits_for_prof_ext /* equal to 0 */
	0
	u(5)

	
}
	
	

	
seq_parameter_set_id
	0
	ue(v)

	
log2_max_frame_num_minus4
	0
	ue(v)


constraint_set3_flag equal to 1 indicates that the bitstream obeys all constraints specified in A.2.4. constraint_set3_flag equal to 0 indicates that the bitstream may or may not obey all constraints specified in subclause A.2.4.
constraint_set4_flag equal to 1 indicates that the bitstream obeys all constraints specified in A.2.5. constraint_set4_flag equal to 0 indicates that the bitstream may or may not obey all constraints specified in subclause A.2.5.
level_bit_depth_idc indicates the level to which the bitstream conforms, as specified in Annex A.  The value of level_bit_depth_idc shall be in the range of 0 to 2 inclusive.

intra_coding_only_flag equal to 1 specifies that for all coded slices in the bitstream, slice_type shall be equal to 2 or 7. 
bit_depth_luma_idc specifies the bit depth of the samples of the luma array and the value of the luma quantization parameter range offset QpBdOffsetY, as specified by

BitDepthY = 8 + bit_depth_luma_idc

(7-x)

QpBdOffsetY = 6 * bit_depth_luma_idc

(7-x)

When bit_depth_luma_idc is not present, the value of bit_depth_luma_idc shall be inferred to be equal to 0.  bit_depth_luma_idc shall be in the range of 0 to 2 * level_bit_depth_idc inclusive.
bit_depth_chroma_idc specifies the bit depth of the samples of the chroma arrays and the value of the chroma quantization parameter range offset QpBdOffsetC, as specified by

BitDepthC = 8 + bit_depth_chroma_idc

(7-x)

QpBdOffsetC = 6 * bit_depth_chroma_idc

(7-x)

When bit_depth_chroma_idc is not present, the value of bit_depth_chroma_idc shall be inferred to be equal to 0.  bit_depth_chroma_idc shall be in the range of 0 to 2 * level_bit_depth_idc inclusive.
reserved_zero_5bits_for_prof_ext shall be equal to 0 in bitstreams conforming to this Recommendation | International Standard.  Other values of reserved_zero_5bits_for_prof_ext may be specified in the future by ITU-T | ISO/IEC.  Decoders shall ignore the value of reserved_zero_5bits_for_prof_ext.
2.2.  Changes to Annex A "Profiles and Levels"

A.3.1 Profile-independent level limits

For bitstreams conforming to the 4:2:2 profile and to the 4:4:4 profile, MaxBR is not determined from Table A-1, but is equal to 256 * ChromaFormatFactor * MaxMBPS * (8 + 2 * level_bit_depth_idc ) ÷ (1000 * MinCR)

A.2.4
4:2:2 profile

Bitstreams conforming to the 4:2:2 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 level_bit_depth_idc in the range of 0 to 1 inclusive. 

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

Conformance of a bitstream to the 4:2:2 profile is specified by profile_idc being equal to **.

Decoders conforming to the 4:2:2 profile at a specified level and a specified bit depth level shall be capable of decoding all bitstreams in which profile_idc is equal to ** or constraint_set3_flag is equal to 1 and in which level_idc represents a level less than or equal to the specified level and level_bit_depth_idc represents a bit depth level less than or equal to the specified bit depth level.

A.2.5
4:4:4 profile

Bitstreams conforming to the 4:4:4 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 level_bit_depth_idc in the range of 0 to 2 inclusive. 

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

Conformance of a bitstream to the 4:4:4 profile is specified by profile_idc being equal to **.

Decoders conforming to the 4:4:4 profile at a specified level and a specified bit depth level shall be capable of decoding all bitstreams in which profile_idc is equal to ** or constraint_set4_flag is equal to 1 and in which level_idc represents a level less than or equal to the specified level and level_bit_depth_idc represents a bit depth level less than or equal to the specified bit depth level.
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Joint Video Coding Experts Group - Patent Disclosure Form
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Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.
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	Organization name
	Thomson Inc.
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	2, Independence Way, Princeton NJ 08540
	

	Country
	USA
	

	Contact person
	Jill Boyce
	

	Telephone
	609-987-7303
	

	Fax
	609-987-7299
	

	Email
	jill.boyce@thomson.net
	

	Place and date of submission
	Waikoloa, HI    8-12 December 2003
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	
	

	Contribution number
	JVT-J022
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	x
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	[image: image5.wmf]
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;
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	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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