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1 Introduction
The HEVC Still Picture profile currently consists of an additional constraint on the Main profile, where a coded video sequence may only consist of a single frame.

This is well suited for extracting an intra picture from an existing bitstream, where no further constraints must be met during the extraction process.  However, there is concern regarding possible impediments to interoperability and the utility for high resolution images.

Noting that –
· In contrast to the current popular JPEG standard for image interchange, the HEVC Still Picture profile makes use of levels to define the maximum picture size that a decoder must handle.

· The HEVC standard includes a number of techniques that require line or column buffers, the maximum size of which may be determined from the level definition.

· Images from still image cameras and compositing techniques can possess significantly higher pixel counts than for video.

· The current level definitions limit the maximum luma picture size to ~35M samples

Two proposals are made that provide an additional constraint and extend the level definitions past the current limit.
2 Proposal
2.1 Constraint flag

To preserve the current ability to convey an intra image extracted using a bitstream extraction process (ie, without re-encoding), it may be desirable to implement the modifications to the Still Picture profile through the use of either a constraint flag or a profile compatibility flag, to create, in effect, a Portable Still Picture profile.

2.2 Tile constraint

To facilitate the adoption of the still image profile for image interchange, reducing the interoperability barrier between implementations would be desirable.  A straightforward way to accomplish this would be to introduce a constraint on the still image profile that a picture must be partitioned into tiles no larger than a particular size.

If the size is chosen wisely, such a constraint can aid implementers who wish to reuse components of an HEVC video encoder or decoder design and to then process the still image on a tile-by-tile basis.

It is proposed to set the maximum tile area to that of level 4, ie a allowing approximately HD picture sized tiles.  It is further proposed to limit the maximum tile width and height to 2103 samples, so as to be compatible with the maximum dimension limits of level 3.
2.2.1 Proposed constraint text

· When either pic_width_in_luma_samples or pic_height_in_luma_samples is greater than 2102, tiles_enabled_flag shall be equal to 1

· When a PPS has tiles_enabled_flag equal to 1, ColumnWidthInLumaSamples[ i ] and RowHeightInLumaSamples[ j ] shall be less than or equal to 2102 for all values of i in the range of 0 to num_tile_columns_minus1, inclusive, and all values of j in the range of 0 to num_tile_rows_minus1, inclusive.
· When a PPS has tiles_enabled_flag equal to 1, the value of ColumnWidthInLumaSamples[ i ] * RowHeightInLumaSamples[ j ] shall be less than or equal to 2048 * 1088, for i = 0..num_tile_columns_minus1 and j = 0..num_tile_rows_minus1.

· When a PPS has tiles_enabled_flag equal to 1, the value of num_tile_columns_minus1 shall be less than 5 * ceil( pic_width_in_luma_samples / 2102 ).

· When a PPS has tiles_enabled_flag equal to 1, the value of num_tile_rows_minus1 shall be less than 5 * ceil( pic_height_in_luma_samples / 2102 ).

2.3 Levels
For the HEVC Still Picture profile, the benefit in limiting the maximum picture size through the use of levels is unclear, and provides a hindrance that does not exist in other standards.

It is proposed, in conjunction with the aforementioned tile constraint, to either remove the maximum luma picture size constraint from most, if not all levels, or introduce a new level without a luma picture size constraint.

2.3.1 Change to the text when removing max luma picture size

A.4 Tiers and levels

A.4.1 General tier and level limits

For purposes of comparison of tier capabilities, the tier with general_tier_flag equal to 0 is considered to be a lower tier than the tier with general_tier_flag equal to 1.
...
· Let the variable CpbBrNalFactor be equal to 1100.

A.4.2 Tier and level limits common to the Main, Main 10, and Still Picture profiles

Bitstreams conforming to a profile at a specified tier and level shall obey the following constraints for each bitstream conformance test as specified in Annex C:
...
A.4.3 Profile-specific level limits for the Portable Still Picture profile

Bitstreams conforming to a profile at a specified tier and level shall obey the following constraints for each bitstream conformance test as specified in Annex C:

a) For levels below 5, PicSizeInSamplesY shall be less than or equal to 2 228 224.

b) For level 5 and higher levels, the value of CtbSizeY shall be equal to 32 or 64.

c) The value of NumPocTotalCurr shall be equal to 0.

Table A‑2 specifies the limits for each level.

A tier and level to which the bitstream conforms are indicated by the syntax elements general_tier_flag and general_level_idc as follows:

–
general_tier_flag equal to 0 shall be equal to 0.

–
general_level_idc shall be set equal to a value of 30 times the level number specified in Table A‑2.

Table A‑2 – General tier and level limits

	Level
	Max luma picture size MaxLumaPs (samples)

	
	

	4
	2 228 224

	8.5
	unlimited


2.3.2 Change to the text when introducing a new level

Table A‑1 – General tier and level limits

	Level
	Max luma picture size MaxLumaPs (samples)
	Max CPB size MaxCPB (1000 bits)
	Max slice segments per picture MaxSliceSegmentsPerPicture
	Max # of tile rows MaxTileRows
	Max # of tile columns MaxTileCols

	
	
	Main tier
	High tier
	
	
	

	...
	...
	...
	...
	...
	...
	...

	8.5
	Unlimited
	–
	–
	–
	–
	–


2.4 Tier limits
The utility of tiers for still picture decoding seems to needlessly complicate the profile definition.  It is proposed to remove them from the definition of the Portable Still Picture Profile.
