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Abstract
The proposal is summarized as follows:
1. Add a new syntax element pps_six_minus_max_num_ibc_merge_cand_plus1 in PPS to specify if the value of slice_six_minus_max_num_ibc_merge_cand is a constant in slices.
2. A new slice header syntax element conformance_constant_params_enabled_flag is added to specify if the slice header syntax elements (e.g. six_minus_max_num_merge_cand, etc.) shall conform the constant values derived from the assocaited PPS syntax elements (e.g. pps_six_minus_max_num_merge_cand_plus1, etc.)
Introduction 
In JVET-O0238 it was reported that some of the slice parameters, i.e., dep_quant_enabled_flag, ref_pic_list_sps_flag, slice_temporal_mvp_enabled_flag, mvd_l1_zero_flag, collocated_from_l0_flag, six_minus_max_num_merge_cand, five_minus_max_num_subblock_merge_cand and max_num_merge_cand_minus_max_num_triangle_cand, might stay constant for all slices referring to the same PPS. Therefore, new PPS syntax elements were adopted into VVC WD 6 to indicate whether a corresponding slice header syntax element is constant or not and what the constant value is if it is constant. The syntax design in the VVC Draft 6 [1] are extracted in the table below: 
	Section 7.3.2.4 in VVC Draft 6 version 14:
	pic_parameter_set_rbsp( ) {
	Descriptor

	  …
	

		constant_slice_header_params_enabled_flag
	u(1)

		if( constant_slice_header_params_enabled_flag ) {
	

			pps_dep_quant_enabled_idc
	u(2)

			for( i = 0; i < 2; i++ )
	

				pps_ref_pic_list_sps_idc[ i ]
	u(2)

			pps_temporal_mvp_enabled_idc
	u(2)

			pps_mvd_l1_zero_idc
	u(2)

			pps_collocated_from_l0_idc
	u(2)

			pps_six_minus_max_num_merge_cand_plus1
	ue(v)

			pps_five_minus_max_num_subblock_merge_cand_plus1
	ue(v)

			pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1
	ue(v)

		}
	

	 …
	



Section 7.3.6.1 in VVC Draft 6 version 14:
	slice_header( ) {
	Descriptor

	 …
	

				if( num_ref_pic_lists_in_sps[ i ] > 0  &&  !pps_ref_pic_list_sps_idc[ i ]  &&
									( i  = =  0  | |  ( i  = =  1  &&  rpl1_idx_present_flag ) ) )
	

					ref_pic_list_sps_flag[ i ]
	u(1)

	 …
	

		if ( slice_type  !=  I ) {
	

			if( sps_temporal_mvp_enabled_flag  &&  !pps_temporal_mvp_enabled_idc )
	

				slice_temporal_mvp_enabled_flag
	u(1)

			if( slice_type  = =  B  &&  !pps_mvd_l1_zero_idc )
	

				mvd_l1_zero_flag
	u(1)

	 …
	

			if( slice_temporal_mvp_enabled_flag ) {
	

				if( slice_type  = =  B  && !pps_collocated_from_l0_idc )
	

					collocated_from_l0_flag
	u(1)

	 … 
	

			}
	

	 … 
	

			if( !pps_six_minus_max_num_merge_cand_plus1 )
	

				six_minus_max_num_merge_cand
	ue(v)

			if( sps_affine_enabled_flag  &&
				!pps_five_minus_max_num_subblock_merge_cand_plus1 )
	

				five_minus_max_num_subblock_merge_cand
	ue(v)

	…
	

			if( sps_triangle_enabled_flag && MaxNumMergeCand  >=  2  &&
				!pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1 )
	

				max_num_merge_cand_minus_max_num_triangle_cand
	ue(v)

		} 
	

	 …
	

		if ( !pps_dep_quant_enabled_flag )
	

			dep_quant_enabled_flag
	u(1)

	…
	





Issues and proposed changes are discussed in the following sections.

PPS signaling for constant value of MaxNumIbcMergeCand
slice_six_minus_max_num_ibc_merge_cand was adopted in the previous meeting during the discussion in the topoic of CE8, but it was not be able to be discussed in the HLS meeting to further include a new PPS syntax element to specify whether slice_six_minus_max_num_ibc_merge_cand is a constant in all slices.
· six_minus_max_num_merge_cand, five_minus_max_num_subblock_merge_cand and max_num_merge_cand_minus_max_num_triangle_cand already have respective PPS syntax element to specify whether each slice header syntax element is a constant or not.  
· slice_six_minus_max_num_ibc_merge_cand specifies the maximum number of IBC merging block vector prediction (BVP) candidates supported in the slice subtracted from 6.

Proposed 1: Add a new syntax element pps_six_minus_max_num_ibc_merge_cand_plus1 in PPS to specify if the value of slice_six_minus_max_num_ibc_merge_cand is a constant in slices.
· [bookmark: _Hlk12161769]The design is the same as other counterparts.

The syntax changes to VVC Draft 6 are as described in the following table with yellow change mark:
	Section 7.3.2.4 in VVC Draft 6 version 14:
	pic_parameter_set_rbsp( ) {
	Descriptor

	  …
	

		constant_slice_header_params_enabled_flag
	u(1)

		if( constant_slice_header_params_enabled_flag ) {
	

			pps_dep_quant_enabled_idc
	u(2)

			for( i = 0; i < 2; i++ )
	

				pps_ref_pic_list_sps_idc[ i ]
	u(2)

			pps_temporal_mvp_enabled_idc
	u(2)

			pps_mvd_l1_zero_idc
	u(2)

			pps_collocated_from_l0_idc
	u(2)

			pps_six_minus_max_num_merge_cand_plus1
	ue(v)

			pps_five_minus_max_num_subblock_merge_cand_plus1
	ue(v)

			pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1
	ue(v)

			pps_six_minus_max_num_ibc_merge_cand_plus1
	ue(v)

		}
	

	 …
	


Section 7.4.3.4 in VVC Draft 6 version 14:
constant_slice_header_params_enabled_flag equal to 0 specifies that pps_dep_quant_enabled_idc, pps_ref_pic_list_sps_idc[ i ], pps_temporal_mvp_enabled_idc, pps_mvd_l1_zero_idc, pps_collocated_from_l0_idc, pps_six_minus_max_num_merge_cand_plus1, pps_five_minus_max_num_subblock_merge_cand_plus1, and pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1, and pps_six_minus_max_num_ibc_merge_cand_plus1 are inferred to be equal to 0. constant_slice_header_params_enabled_flag equal to 1 specifies that these syntax elements are present in the PPS.
pps_six_minus_max_num_ibc_merge_cand_plus1 equal to 0 specifies that slice_six_minus_max_num_ibc_merge_cand is present in slice header of slices referring to the PPS. pps_six_minus_max_num_ibc_merge_cand_plus1 greater than 0 specifies that slice_six_minus_max_num_ibc_merge_cand is not present in slice header of slices referring to the PPS. The value of pps_six_minus_max_num_ibc_merge_cand_plus1 shall be in the range of 0 to 6, inclusive.

Section 7.3.6.1 in VVC Draft 6 version 14:
	slice_header( ) {
	Descriptor

	 …
	

		if ( slice_type  !=  I ) {
	

	  …
	

			if( !pps_six_minus_max_num_merge_cand_plus1 )
	

				six_minus_max_num_merge_cand
	ue(v)

			if( sps_affine_enabled_flag  &&
				!pps_five_minus_max_num_subblock_merge_cand_plus1 )
	

				five_minus_max_num_subblock_merge_cand
	ue(v)

			if( sps_fpel_mmvd_enabled_flag )
	

				slice_fpel_mmvd_enabled_flag
	u(1)

			if( sps_bdof_dmvr_slice_present_flag )
	

				slice_disable_bdof_dmvr_flag
	u(1)

			if( sps_triangle_enabled_flag && MaxNumMergeCand  >=  2  &&
				!pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 )
	

				max_num_merge_cand_minus_max_num_triangle_cand
	ue(v)

		} 
	

		if ( sps_ibc_enabled_flag  &&  !pps_six_minus_max_num_ibc_merge_cand_plus1 )
	

			slice_six_minus_max_num_ibc_merge_cand
	ue(v)

	 …
	


Section 7.4.3.4 in VVC Draft 6 version 14:
[bookmark: _Hlk16689643]slice_six_minus_max_num_ibc_merge_cand specifies the maximum number of IBC merging block vector prediction (BVP) candidates supported in the slice subtracted from 6. The maximum number of IBC merging BVP candidates, MaxNumIbcMergeCand is derived as follows:
MaxNumIbcMergeCand = 6 − slice_six_minus_max_num_ibc_merge_cand
The value of MaxNumIbcMergeCand shall be in the range of 1 to 6, inclusive. When not present and sps_ibc_enabled_flag is equal to 1, the value of slice_six_minus_max_num_ibc_merge_cand is inferred to be equal to pps_six_minus_max_num_ibc_merge_cand_plus1 − 1.




A new conformance flag in Slice header 
The current design for constant slice header parameters cannot address the case that a slice header parameter is not a constant value just in a few slices.
· The current design already addresses the case that a slice header parameter is a constant value in whole slices.

Proposed 2: A new slice header syntax element conformance_constant_params_enabled_flag is added to specify if the slice header syntax elements (e.g. six_minus_max_num_merge_cand, etc.) shall conform the constant values derived from the assocaited PPS syntax elements (e.g. pps_six_minus_max_num_merge_cand_plus1, etc.)
· If conformance_constant_ params_enabled_flag equal to 0 specifies that the slice header syntax elements do not conform the assocaited PPS syntax elements, and are present in the slice header. 
· Allow each slice to decide whether to conform the constant values derived in the PPS.
[bookmark: _GoBack]Compared to the current design, the proposed flag would be very useful especially when the number of slices in picture, defined as Ns, is very large and the number of slices whose syntax elements do not conform the constant values derived in PPS, defined as N, is very small. The following shows an example:
· Suppose Ns = 100 and N = 2.
· Current design: (1 + 21 * Ns) bits.
· 2101 bits.
· Proposed design: (10 + Ns + 21*N) bits.
· 131 bits
· 93% bit reduction

The syntax changes to VVC Draft 6 are as described in the following table with yellow change mark:
	Section 7.3.6.1 in VVC Draft 6 version 14:
	slice_header( ) {
	Descriptor

	 …
	

	  if ( constant_slice_header_params_enabled_flag )
	

	    conformance_constant_ params_enabled_flag
	u(1)

	 …
	

				if( num_ref_pic_lists_in_sps[ i ] > 0  &&  
      ( !pps_ref_pic_list_sps_idc[ i ] || !conformance_constant_ params_enabled_flag )   
       && ( i  = =  0  | |  ( i  = =  1  &&  rpl1_idx_present_flag ) ) )
	

					ref_pic_list_sps_flag[ i ]
	u(1)

	 …
	

		if ( slice_type  !=  I ) {
	

			if( sps_temporal_mvp_enabled_flag  &&  
      ( !pps_temporal_mvp_enabled_idc || !conformance_constant_ params_enabled_flag ) )
	

				slice_temporal_mvp_enabled_flag
	u(1)

			if( slice_type  = =  B  &&  
      ( !pps_mvd_l1_zero_idc || !conformance_constant_ params_enabled_flag ) )
	

				mvd_l1_zero_flag
	u(1)

	 …
	

			if( slice_temporal_mvp_enabled_flag ) {
	

				if( slice_type  = =  B  && 
        ( !pps_collocated_from_l0_idc || !conformance_constant_ params_enabled_flag ) )
	

					collocated_from_l0_flag
	u(1)

	 … 
	

			}
	

	 … 
	

			if( !pps_six_minus_max_num_merge_cand_plus1 
        || !conformance_constant_params_enabled_flag )
	

				six_minus_max_num_merge_cand
	ue(v)

			if( sps_affine_enabled_flag  &&   
      ( !pps_five_minus_max_num_subblock_merge_cand_plus1 
       || !conformance_constant_params_enabled_flag ) )
	

				five_minus_max_num_subblock_merge_cand
	ue(v)

	…
	

			if( sps_triangle_enabled_flag && MaxNumMergeCand  >=  2  &&
				( !pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1
         || !conformance_constant_ params_enabled_flag ) )
	

				max_num_merge_cand_minus_max_num_triangle_cand
	ue(v)

		} 
	

	 …
	

		if ( !pps_dep_quant_enabled_flag || !conformance_constant_params_enabled_flag )
	

			dep_quant_enabled_flag
	u(1)

	…
	



Section 7.4.3.4 in VVC Draft 6 version 14:
conformance_constant_ params_enabled_flag equal to 1 specifies that the slice header syntax elements dep_quant_enabled_flag, ref_pic_list_sps_flag[ i ], slice_temporal_mvp_enabled_flag, mvd_l1_zero_flag, collocated_from_l0_flag, six_minus_max_num_merge_cand, five_minus_max_num_subblock_merge_cand, and max_num_merge_cand_minus_max_num_triangle_cand shall conform the associated PPS syntax elements pps_dep_quant_enabled_idc, pps_ref_pic_list_sps_idc[ i ], pps_temporal_mvp_enabled_idc, pps_mvd_l1_zero_idc, pps_collocated_from_l0_idc, pps_six_minus_max_num_merge_cand_plus1, pps_five_minus_max_num_subblock_merge_cand_plus1, and pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1, respectively. conformance_constant_ params_enabled_flag equal to 0 specifies that these syntax elements are present in the slice header. If not present, the value of conformance_constant_ params_enabled_flag is inferred to be zero.
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