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Abstract

This contribution proposes to add a new HEVC profile for HDR (High Dynamic Range) still picture. Proposed profile extends bit-depth to 10 bits based on the existing Main Still Picture profile and is expected to be easily supported by wide-spreading 4K / HDR TV set.
In the v2 version, signaling of the Main 10 Still Picture profile is proposed.
1 Introduction
HDR Photo by Digital Camera, Smart Phone, etc. has been available since around 2010. HDR photo is created by using high dynamic range CMOS sensor or by using multi-frame composition of different exposures with normal CMOS sensor. However, HDR Photo is still encoded using JPEG, which is 8 bits depth, and the HDR Photo with higher bit-depth is desired to enhance user experience.

On the other hand, HDR Movie, like cinema, sports event, etc. is becoming popular. For example, Ultra HD Blu-ray was standardized in 2015 and supports HDR Movie with HEVC Main 10 profile. Most of Hollywood studios released their HDR Movie titles in Ultra HD Blu-ray format. In response to availability of HDR Movie contents, 4K / HDR TV sets which can be used to playback HEVC Main 10 profile contents are now growing in TV market.

Current HEVC defines three types of still picture profiles: Main Still Picture, Main 4:4:4 Still Picture and Main 4:4:4 16 Still Picture. And, there is no industry standard for 10 bit HDR Photo. We propose to introduce Main 10 Still Picture profile for 10 bit HDR Photo.
2 Proposal

Main 10 Still Picture profile is based on the existing Main Still Picture profile and only the bit depth is extended to 10 bits to accommodate 10 bit HDR Photo. Main 10 Still Picture profile is also the subset of Main 10 profile and can be played back by the 4K / HDR TV sets.
Difference from the existing Main Still Picture profile is as below. 
· Active SPSs for the base layer shall have bit_depth_luma_minus8 in the range of 0 to 2, inclusive.

· Active SPSs for the base layer shall have bit_depth_chroma_minus8 in the range of 0 to 2, inclusive.
2.1 Signalling of Main 10 Still Picture Profile
Main 10 Still Picture profile is signaled using the same approach as the Format Range Extension profiles. Table A.1 and Table A.2 are modified as indicated below.
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 12
	0
	0..4
	0
	0
	0

	Monochrome 16
	0
	–
	–
	–
	0

	Main 10 Still
	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
	–
	–
	–
	–
	–


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 12
	1
	0
	0
	1
	1
	1
	0
	0
	1

	Monochrome 16
	0
	0
	0
	1
	1
	1
	0
	0
	1

	Main 10 Still
	1
	1
	0
	1
	1
	0
	1
	1
	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 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
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