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Proposal

This document proposes to define a 4:4:4 8 bit profile as part of Amd1 of HEVC, which would include coding tools designed for 4:4:4 color sampling as well as tools that are useful for coding mixed content .

The following consumer applications would make use of this profile:

- wireless display

- video conferencing with screen sharing

- compression and transmission of computer generated sequences

- mixed content scenarios

As computer generated content predominantly uses the 4:4:4 8 bit format, it is strongly expected that mixed content will also use a 4:4:4 8 bit format.  A corresponding HEVC profile needs to be defined to match the video codec capabilities to corresponding applications and existing video formats. In order to ensure that the next generation of wireless display products could take advantage of HEVC, the definition of this profile cannot be postponed to a later amendment.
It is further noted that some tools, previously identified as screen content tools, are in fact performing pretty well on natural sequences (e.g. block copying) and/or on mixed content (e.g. transform skip). It seems that those tools have been so far miss-characterised as screen content only tools.

It is proposed that the coding tools currently defined in the HEVC Rext study text are included in the proposed 4:4:4 8 bit profile. 
Appendix A
Following are proposed changes to the draft text.

A.3.5 Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 and Main 4:4:4 12 profiles

Bitstreams conforming to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 and Main 4:4:4 12 profiles shall obey the following constraints:

· In bitstreams conforming to the Main 12, Main 4:2:2 10 or Main 4:2:2 12  profile, SPSs shall have chroma_format_idc constrained as follows:

–
In bitstreams conforming to the Main 12 profile, SPSs shall have chroma_format_idc equal to 0 or 1 only.

–
In bitstreams conforming to the Main 4:2:2 10 or Main 4:2:2 12 profile, SPSs shall have chroma_format_idc equal to 0, 1 or 2 only.

· SPSs shall have bit_depth_luma_minus8 and bit_depth_chroma_minus8 constrained as follows:

· In bitstreams conforming to the Main 4:4:4 8 profile, SPSs shall have bit_depth_luma_minus8 and bit_depth_chroma_minus8 equal to 0.

–
In bitstreams conforming to the Main 4:2:2 10 or Main 4:4:4 10 profile, SPSs shall have bit_depth_luma_minus8 and bit_depth_chroma_minus8 in the range of 0 to 2, inclusive.

–
In bitstreams conforming to the Main 12, Main 4:2:2 12, or Main 4:4:4 12 profile, SPSs shall have bit_depth_luma_minus8 and bit_depth_chroma_minus8 in the range of 0 to 4, inclusive.

· In bitstreams conforming to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 and Main 4:4:4 12 profiles, 

· SPSs shall have separate_colour_plane_flag, when present, equal to 0 only.

· SPSs shall have extended_precision_processing_flag, when present, equal to 0 only.

· CtbLog2SizeY shall be in the range of 4 to 6, inclusive.

· When a PPS has tiles_enabled_flag is equal to 1, it shall have entropy_coding_sync_enabled_flag equal to 0.

· When a PPS has tiles_enabled_flag is 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.

· The number of times read_bits( 1 ) is called in subclauses 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.

· general_level_idc shall not be equal to 255 (which indicates level 8.5).

· The level constraints specified for the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 or Main 4:4:4 12 profile in in subclause A.4, as applicable, shall be fulfilled.

Conformance of a bitstream to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 or Main 4:4:4 12 profile is indicated by general_profile_idc being equal to 4 or general_profile_compatibility_flag[ 4 ] being equal to 1 with the following additional indications as applicable:

· Conformance of the bitstream to the Main 12 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 0, general_max_422chroma_constraint_flag equal to 1, and general_max_420chroma_constraint_flag equal to 1.

· Conformance of the bitstream to the Main 4:2:2 10 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 1, general_max_422chroma_constraint_flag equal to 1, and general_max_420chroma_constraint_flag equal to 1.

· Conformance of the bitstream to the Main 4:2:2 12 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 0, general_max_422chroma_constraint_flag equal to 1, and general_max_420chroma_constraint_flag equal to 0.

· Conformance of the bitstream to the Main 4:4:4 8 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 1, general_max_8bit_constraint_flag equal to 1, general_max_422chroma_constraint_flag equal to 0, and general_max_420chroma_constraint_flag equal to 0.

· Conformance of the bitstream to the Main 4:4:4 10 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 1, general_max_422chroma_constraint_flag equal to 0, and general_max_420chroma_constraint_flag equal to 0.

· Conformance of the bitstream to the Main 4:4:4 12 profile is indicated by general_max_12bit_constraint_flag equal to 1, general_max_10bit_constraint_flag equal to 0, general_max_422chroma_constraint_flag equal to 0, and general_max_420chroma_constraint_flag equal to 0.

All other combinations of general_max_12bit_constraint_flag, general_max_10bit_constraint_flag, general_max_422chroma_constraint_flag, and general_max_420chroma_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. Such combinations shall not be present in bitstreams conforming to this specification. However, decoders conforming 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 shall allow other combinations as specified below in this subclause to occur in the bitstream.

Decoders conforming to the Main 12, Main 4:2:2 10, Main 4:2:2 12, Main 4:4:4 8, Main 4:4:4 10 or Main 4:4:4 12 profile at a specific level (identified by a specific value of general_level_idc) shall be capable of decoding all bitstreams for which all of the following conditions apply:

· One or both of the following conditions apply:

–
general_profile_idc is equal to 1 or 2, general_profile_compatibility_flag[ 1 ] is equal to 1, general_profile_compatibility_flag[ 2 ] is equal to 1.

–
general_profile_idc is equal to 4 or general_profile_compatibility_flag[ 4 ] is equal to 1, and any of the following conditions apply:

–
The decoder conforms to the Main 12 profile, general_max_12bit_constraint_flag is equal to 1, and general_max_420chroma_constraint_flag is equal to 1.

–
The decoder conforms to the Main 4:2:2 10 profile, general_max_10bit_constraint_flag is equal to 1, and general_max_422chroma_constraint_flag is equal to 1.

–
The decoder conforms to the Main 4:2:2 12 profile, general_max_12bit_constraint_flag is equal to 1, and general_max_422chroma_constraint_flag is equal to 1.

–
The decoder conforms to the Main 4:4:4 10 profile and general_max_10bit_constraint_flag is equal to 1.

–
The decoder conforms to the Main 4:2:2 12 profile and general_max_12bit_constraint_flag is equal to 1.

· general_level_idc is not equal to 255 and represents a level lower than or equal to the specified level.

general_tier_flag represents a tier lower than or equal to the specified tier.
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