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Abstract
A strawman design for signaling constraints in a profile_tier_level( ) syntax structure in the SPS is proposed to enable describing decoder capabilities needed to decode a bitstream. It is based upon the VTM2 design in JVET-K1001-v5. The proposed design draws from the concepts proposed in JVET-K0312, and is intended as a starting point for discussion, rather than as a fully finalized solution. 
Summary of proposal
This contribution provides a strawman design for VTM2 to address the AHG15 mandates, as copied below:
· Study syntax alternatives for interoperability point signalling
· Study selection of constraint flags to be included in the VTM and their impact on syntax, semantics, and decoding process
This proposed design is based upon the VTM2 design in JVET-K1001-v5. It proposes constraint flags in a profile_tier_level( ) syntax structure in the SPS to enable describing decoder capabilities needed to decode a bitstream. An important aspect of the selection criteria used to decide if a constraint flag is recommended to be defined for a tool is how burdensome it would be for decoder implementation and validation to support fallback alternative behavior when the tool was not used, in addition to supporting the tool itself. 
In addition to the SPS profile_tier_level( ) constraint flags, enable flags are proposed for many of the tools, which may be located in a sequence or picture parameter set, or slice header. Constraint flags are included in the profile_tier_level( ) syntax structure, and indicate if a decoder capability needed to decode a bitstream. When a constraint flag is set in the profile_tier_level( ) syntax structure, a decoder can safely assume that the tool will not be used in the bitstream. Tool enable flags are used to indicate if a tool is actually in use for a particular coded sequence, picture, or slice, depending on where the flag is located. Even if the tool enable flag is located in the SPS, there could be utility in including such flags in addition to the constraint flags in the profile_tier_level( ) section of the SPS, because the profile_tier_level( ) values may persist longer than the remainder of the SPS, e.g. for the entire bitstream rather than just the individual coded video sequence. The presence of tool enable flags can be conditioned on the value of the associated constraint flag, unless there is a desire to avoid a parsing dependency, e.g. PPS dependent on the SPS. 
The table below includes a list of tools, largely taken from AHG13’s JVET-K1005, with a recommendation of constraint and enable flags. The table attempts to give an indication of if there is an impact on the decoder when the tool is not enabled, in terms of both decoding process and entropy coding. Because the full specification of the WD is not yet available, it is difficult to make this determination. Additionally, there is no clear definition of what constitutes a change to decoding process and/or entropy coding, so the values in the table should only be considered to be a starting point for further discussion and more careful study. 

[bookmark: _GoBack]Additionally, it is proposed to include syntax elements in the profile_tier_level( ) for max_bitdepth_constraint_idc, u(4) and max_chroma_format_constraint_idc, u(2).


	Tool Name
	Abbrev Name
	Doc ref

	SPS profile_tier_level( ) constraint flag
	SPS or picture or slice enable flag 
	Decoding impact when not enabled

	
	
	
	
	
	Fallback behavior
	Entropy coding change

	Partition restriction
	PR
	JVET-K0351
	N
	N
	
	

	Frame boundary partition
	FBP
	JVET-K0554
	N
	N
	
	

	Split restriction TT when size is larger than 64
	TT64
	JVET-K0230, JVET-K0556
	N
	N
	
	

	Implicit split QT 128x128 to 64x64 in I slice
	QT128
	JVET-K0230, JVET-K0556
	N
	N
	
	

	Chroma separate tree
	CST
	JVET-K0230, JVET-K0556
	Y
no_chroma_separate_tree_constraint_flag
	Y, SPS
chroma_separate_tree_enabled_flag
	Y
	Y

	Adaptive loop filter
	ALF
	JVET-K0371
	Y
no_adaptive_loop_filter_constraint_flag
	Y, pic or slice
adaptive_loop_filter_enabled_flag
	N
	Y

	Sample adaptive offset
	SAO
	
	Y
no_sample_adaptive_offest_constraint_flag
	Y, pic or slice
sample_adaptive_offset_enabled_flag
	N
	Y

	Deblocking on 64 pixels sample TU
	DB64
	JVET-K0307, JVET-K0237, JVET-K0369, JVET-K0232, JVET-K0315
	N
	N
	
	

	Deblocking on 8x8 grid
	DB8x8
	
	N
	N
	
	

	QP upper bound increase**
	MaxQP
	JVET-K0251
	N
	N
	
	

	Dependent quantization
	DQ
	JVET-K0072
	Y 
	no_dep_quant_constraint_flag
	Y, pic or slice
dep_quant_enabled_flag 
	Y
	Y

	Sign data hiding*
	SDH
	JVET-K0310
	Y
no_sign_data_hiding_constraint_flag
	Y, pic or slice
sign_data_hiding_enabled_flag
	Y
	Y

	Cross-component linear model
	CCLM
	JVET-K0190
	Y
	no_cclm_constraint_flag
	Y, SPS
cclm_enabled_flag
	N
	Y

	67 intra prediction mode +3 MPM intra mode coding
	67IPM
	JVET-K0529, JVET-K0368
	Y
no_extra_intra_modes_constraint_flag
	Y, SPS
extra_intra_modes_enabled_flag
	N
	Y

	Wide angle intra prediction
	WIP
	JVET-K0500
	Y
no_wide_intra_angles_constraint_flag
	Y, SPS
wide_intra_angles_enabled_flag
	Y
	N

	Position dependent prediction combination
	PDPC
	JVET-K0063
	N
	N
	
	

	DC average computation
	DC
	JVET-K0122
	N
	N
	
	

	Adaptive multi-core transform
	AMT
	JVET-K0171, JVET-K0173, JVET-K0096
	Y
no_mts_intra_constraint_flag
no_mts_inter_constraint_flag
	Y, SPS
sps_mts_intra_enabled_flag
sps_mts_inter_enabled_flag
	N
	Y

	Affine motion model
	AFF
	JVET-K0184, JVET-K0337
	Y
no_affine_motion_constraint_flag
	Y , SPS
affine_motion_enabled_flag
	N
	Y

	High precision MVs
	
	
	Y
no_high_precision_mvs_constraint_flag
	Y, SPS
high_precision_mvs_enabled_flag
	Y
	Y

	Temporal MV Prediction
	
	
	Y
no_temporal_mvp_constraint_flag
	Y, SPS
sps_temporal_mvp_enabled_flag
	Y
	Y

	Alternative temporal motion vector prediction
	ATMVP
	JVET-K0346
	Y
no_ sbtmvp_ constraint_flag
	Y, SPS
sps_sbtmvp_enabled_flag
	Y
	Y

	Adaptive motion vector resolution
	AMVR
	JVET-K0357
	Y
no_adaptive_mv_res_ constraint_flag
	Y, SPS
adaptive_mv_res_enabled_flag
	N
	Y





Proposed Syntax
[bookmark: _Toc415475819][bookmark: _Toc423599094][bookmark: _Toc423601598]Sequence parameter set RBSP syntax
[Ed. (BB): Preliminary basic SPS, subject to further study and pending further specification development.]

	seq_parameter_set_rbsp( ) {
	Descriptor

		profile_tier_level( )
	

		sps_seq_parameter_set_id
	ue(v)

		chroma_format_idc
	ue(v)

		if( chroma_format_idc  = =  3 )
	

			separate_colour_plane_flag
	u(1)

		pic_width_in_luma_samples
	ue(v)

		pic_height_in_luma_samples
	ue(v)

		bit_depth_luma_minus8
	ue(v)

		bit_depth_chroma_minus8
	ue(v)

		qtbtt_dual_tree_intra_flag
	ue(v)

		log2_ctu_size_minus2
	ue(v)

		log2_min_qt_size_intra_slices_minus2
	ue(v)

		log2_min_qt_size_inter_slices_minus2
	ue(v)

		max_mtt_hierarchy_depth_inter_slices
	ue(v)

		max_mtt_hierarchy_depth_intra_slices
	ue(v)

		if ( !no_ chroma_separate_tree_constraint_flag) 
	

			chroma_separate_tree_enabled_flag
	u(1)

		if ( !no_cclm_constraint_flag )
	

			sps_cclm_enabled_flag
	u(1)

		if ( !no_extra_intra_modes_constraint_flag  ) 
	

			extra_intra_modes_enabled_flag
	u(1)

		if ( !no_wide_intra_angles_constraint_flag  ) 
	

			wide_intra_angles_enabled_flag
	u(1)

		if ( ! no_mts_intra_constraint_flag )
	

			sps_mts_intra_enabled_flag
	u(1)

		if ( ! no_mts_inter_constraint_flag )
	

			sps_mts_inter_enabled_flag
	u(1)

		if( ! no_affine_motion_constraint_flag ) {
	

			sps_affine_enabled_flag
	u(1)

			if( sps_affine_enabled_flag )
	

				sps_affine_type_flag
	u(1)

		}
	

		if ( !no_high_precision_mvs_constraint_flag  ) 
	

			high_precision_mvs_enabled_flag
	u(1)

		if ( !no_temporal_mvp_constraint_flag ) {
	

			sps_temporal_mvp_enabled_flag
	u(1)

			if( sps_temporal_mvp_enabled_flag && !no_sbtmvp_constraint_flag)
	

				sps_sbtmvp_enabled_flag
	u(1)

			if( sps_sbtmvp_enabled_flag )
	

				log2_sbtmvp_default_size_minus2
	u(1)

		}
	

		if ( !no_adaptive_mv_res_constraint_flag  ) 
	

			sps_amvr_enabled_flag
	u(1)

		rbsp_trailing_bits( )
	

	}
	




7.3.2.2 [bookmark: _Toc20134244][bookmark: _Toc77680374][bookmark: _Ref168818756][bookmark: _Ref220341273][bookmark: _Toc226456525][bookmark: _Toc248045224][bookmark: _Toc287363754][bookmark: _Toc311216742][bookmark: _Toc317198706][bookmark: _Toc415475820][bookmark: _Toc423599095][bookmark: _Toc423601599]Profile tier level syntax

	profile_tier_level(  ) {
	Descriptor

		profile_idc
	u(8)

		user_registered_sub_profile_idc
	u(8)

		tier_idc
	u(8)

		level_idc
	u(8)

		intra_only_constraint_flag
	u(1)

		max_bitdepth_constraint_idc
	u(4)

		max_chroma_format_constraint_idc
	u(2)

		frame_only_constraint_flag
	u(1)

		no_chroma_separate_tree_constraint_flag
	u(1)

		no_adaptive_loop_filter_constraint_flag
	u(1)

		no_sample_adaptive_offest_constraint_flag
	u(1)

		no_dep_quant_constraint_flag
	u(1)

		no_sign_data_hiding_constraint_flag
	u(1)

		no_cclm_constraint_flag
	u(1)

		no_extra_intra_modes_constraint_flag
	u(1)

		no_wide_intra_angles_constraint_flag
	u(1)

		no_multi_trans_intra_constraint_flag
	u(1)

		no_multi_trans_inter_constraint_flag
	u(1)

		no_affine_motion_constraint_flag
	u(1)

		no_high_precision_mvs_constraint_flag
	u(1)

		no_temporal_mvp_constraint_flag
	u(1)

		no_sbtmvp_constraint_flag _constraint_flag
	u(1)

		no_adaptive_mv_res_constraint_flag
	u(1)

		reserved_zero_40bits
	u(40)

		profile_extension_present_flag
	u(1)

		if( profile_extension_present_flag ) {
	

			while( more_rbsp_data( ) )
	

				profile_extension_data_flag
	u(1)

	}
	



7.3.4 [bookmark: _Toc311216751][bookmark: _Toc317198720][bookmark: _Toc415475833][bookmark: _Toc423599108][bookmark: _Toc423601612][bookmark: _Toc501130165][bookmark: _Toc510795088][bookmark: _Toc516846654]Slice header syntax
[Ed. (BB): Preliminary basic slice header, subject to further study and pending further specification development.]

	slice_header( ) {
	Descriptor

		slice_pic_parameter_set_id
	ue(v)

		slice_address
	u(v)

		slice_type
	ue(v)

		if ( slice_type  !=  I ) {
	

			log2_diff_ctu_max_bt_size
	ue(v)

			if( sps_sbtmvp_enabled_flag ) {
	

				sbtmvp_size_override_flag
	u(1)

				if( sbtmvp_size_override_flag )
	

					log2_sbtmvp_active_size_minus2
	u(3)

			}
	

			if( sps_temporal_mvp_enabled_flag )
	

				slice_temporal_mvp_enabled_flag
	u(1)

			if( slice_type  = =  B )
	

				mvd_l1_zero_flag
	u(1)

			if( slice_temporal_mvp_enabled_flag ) {
	

				if( slice_type  = =  B )
	

					collocated_from_l0_flag
	u(1)

			}
	

			six_minus_max_num_merge_cand
	ue(v)

		}
	

		if ( !no_dep_quant_constraint_flag  ) {
	

			dep_quant_enabled_flag
	u(1)

			if( !dep_quant_enabled_flag  && !no_sign_data_hiding_constraint_flag  )
	

				sign_data_hiding_enabled_flag
	u(1)

		}
	

		if ( !no_adaptive_loop_filter_constraint_flag  ) {
	

			adaptive_loop_filter_enabled_flag
	u(1)

			if( adaptive_loop_filter _enabled_flag  )
	

				adaptive_loop_filter_params( )
	

		}
	

		if ( !no_sample_adaptive_offset_constraint_flag  )
	

			sample_adaptive_offset_enabled_flag
	u(1)

		byte_alignment( )
	

	}
	



Patent rights declaration(s)
Intel does not have any current or pending patent rights relating to the technology described in this contribution.
	Page: 5	Date Saved: 2018-09-19
image1.png




image2.png




