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Abstract
This contribution proposes additional control parameters for MMVD and CIIP in PPS and slice header. The proposal introduces new control parameters to PPS and slice header in the same way as JVET-O0238 whose consideration is that PPS is used for consistent use-case while slice header is used for flexible use-case. VVC6 has no controlling mechanism for CIIP and MMVD which is not consistent with other inter coding tools. This proposal adds parameters related to CIIP enabling and MMVD’s enabling / the number of distances. It is asserted that those parameters provide flexibility to control encoder’s behavior, i.e. taking account for the trade-off of coding efficiency and processing time.
 Introduction
At the last JVET meeting in Gothenburg, JVET-O0238[1] was adopted which introduced a mechanism to enable signaling some of the slice parameters in VVC either in the PPS or in slice headers. It covers inter-coding tools whose control flags was included in VVC5.
The functionalities to control the usage of MMVD or CIIP in PPS or slice headers are considered to be beneficial because the maximum number of MMVD distance candidate is similar to number of merge candidate where both affects the number of encoder search and this trade off can be different depending on other coding tools occurrence. Similarly CIIP’s flexibility is important. 
PPS or slice header signalling is also beneficial. For example, the maximum number of MMVD distance candidates is set to a constant value in CTC, but using another value provides the different trade-off between coding efficiency and encoding time. On the other hand, some encoder would like to change the behavior more frequently. There slice header signalling is beneficial. To introduce this kind of functionality, a unified way of JVET-O0238 is preferable.

Proposal
	The followings are changes of the proposed method relatively to VVC Draft 6. More details can be found in the specification text included in this contribution.

	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_ciip_enabled_idc
	u(2)

			pps_mmvd_enabled_idc
	u(2)

			pps_fpel_mmvd_enabled_idc
	u(2)

			pps_eight_minus_max_num_distance_cand_plus1
	ue(v)

			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)

		}
	

		…
	

	}
	




	slice_header( ) {
	Descriptor

		slice_pic_parameter_set_id
	ue(v)

		…
	

		if ( slice_type  !=  I ) {
	

			…
	

			if( sps_ciip_enabled_flag && !pps_ciip_enabled_idc )
	

				slice_ciip_enabled_flag
	u(1)

			if( ( pps_weighted_pred_flag  &&  slice_type  = =  P )  | |
			( pps_weighted_bipred_flag  &&  slice_type  = =  B ) )
	

				pred_weight_table( )
	

			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 )
				[Ed. (YK): There is a syntax element name subsetting issue here.]
	

				five_minus_max_num_subblock_merge_cand
	ue(v)

			if( sps_mmvd_enabled_flag && !pps_mmvd_enabled_idc )
	

				slice_mmvd_enabled_flag
	u(1)

			if( !pps_eight_minus_max_num_distance_cand_plus1 )
	

				eight_minus_max_num_distance_cand
	ue(v)

			if( sps_fpel_mmvd_enabled_flag && !pps_fpel_mmvd_enabled_idc )
	

				slice_fpel_mmvd_enabled_flag
	u(1)

			…
	

		} 
	

		…
	

	}
	



pps_ciip_enabled_idc equal to 0 specifies that the syntax element slice_ciip_enabled_flag is present in the slice header of slices with slice_type not equal to I of slices referring to the PPS. pps_ciip_enabled_idc equal to 1 or 2 specifies that slice_ciip_enabled_flag is not present in slice header of slices referring to the PPS. pps_ciip_enabled_idc equal to 3 is reserved for future use by ITU-T | ISO/IEC.
pps_mmvd_mvp_enabled_idc equal to 0 specifies that the syntax element slice_mmvd_enabled_flag is present in the slice header of slices with slice_type not equal to I of slices referring to the PPS. pps_mmvd_enabled_idc equal to 1 or 2 specifies that slice_mmvd_enabled_flag is not present in slice header of slices referring to the PPS. pps_mmvd _enabled_idc equal to 3 is reserved for future use by ITU-T | ISO/IEC.
pps_fpel_mmvd_mvp_enabled_idc equal to 0 specifies that the syntax element slice_fpel_mmvd_enabled_flag is present in the slice header of slices with slice_type not equal to I of slices referring to the PPS. pps_fpel_mmvd_enabled_idc equal to 1 or 2 specifies that slice_fpel_mmvd_enabled_flag is not present in slice header of slices referring to the PPS. pps_fpel_mmvd _enabled_idc equal to 3 is reserved for future use by ITU-T | ISO/IEC.
pps_eight_minus_max_num_distance_cand_plus1 equal to 0 specifies that eight_minus_max_num_distance_cand is present in slice header of slices referring to the PPS. pps_eight_minus_max_num_distance_cand_plus1 greater than 0 specifies that eight_minus_max_num_distance_cand is not present in slice header of slices referring to the PPS. The value of pps_eight_minus_max_num_distance_cand_plus1 shall be in the range of 0 to 8, inclusive.

slice_ciip_enabled_flag specifies that ciip_flag may be present in the coding unit syntax for inter coding units. slice_ciip_enabled_flag equal to 0 specifies that ciip_flag is not present in the coding unit syntax for inter coding units. When not present, the value of slice_ciip_enabled_flag is inferred to be 0.
slice_mmvd_enabled_flag specifies that mmvd_flag may be present in the coding unit syntax for inter coding units. slice_mmvd_enabled_flag equal to 0 specifies that mmvd_flag is not present in the coding unit syntax for inter coding units. When not present, the value of slice_mmvd_enabled_flag is inferred to be 0.
eight_minus_max_num_distance_cand specifies the maximum number of the MMVD distance candidates supported in the slice subtracted from 8. The maximum number of MMVD distance candidates, MaxNumDistCand is derived as follows:
MaxNumDistCand = 8 − eight_minus_max_num_distance_cand	(7‑XXX)
The value of MaxNumDistCand shall be in the range of 1 to 8, inclusive.

mmvd_distance_idx[ x0 ][ y0 ] specifies the index used to derive MmvdDistance[ x0 ][ y0 ] as specified in Table 7‑20. The array indices x0, y0 specify the location ( x0, y0 ) of the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture. The value of mmvd_distance_idx[ x0 ][ y0 ] shall be in the range of 0 to MaxNumDistCand − 1, inclusive. When mmvd_distance_idx[ x0 ][ y0 ] is not present, it is inferred to be equal to 0.
	[bookmark: _Ref348982529][bookmark: _Ref348982525][bookmark: _Toc415476494][bookmark: _Toc423602544][bookmark: _Toc423602718][bookmark: _Toc501130619][bookmark: _Toc503770627]Table 9‑77 – Syntax elements and associated binarizations

	Syntax structure
	Syntax element
	Binarization

	
	
	Process
	Input parameters

	slice_data( )
	end_of_brick_one_bit
	FL
	cMax = 1

	coding_tree_unit( )
	alf_ctb_flag[ ][ ][ ]
	FL
	cMax = 1

	
	alf_ctb_use_first_aps_flag
	FL
	cMax = 1

	
	alf_use_aps_flag
	FL
	cMax = 1

	
	alf_luma_fixed_filter_idx
	TB
	cMax = 15

	
	alf_luma_prev_filter_idx_minus1
	TB
	cMax = slice_num_alf_aps_ids_luma − 2

	
	alf_ctb_filter_alt_idx[ ][ ][ ]
	TR
	cMax = alf_chroma_num_alt_filters_minus1, cRiceParam = 0

	sao( )
	sao_merge_left_flag
	FL
	cMax = 1

	
	sao_merge_up_flag
	FL
	cMax = 1

	
	sao_type_idx_luma
	TR
	cMax = 2, cRiceParam = 0

	
	sao_type_idx_chroma
	TR
	cMax = 2, cRiceParam = 0

	
	sao_offset_abs[ ][ ][ ][ ]
	TR
	cMax = ( 1  <<  ( Min( bitDepth, 10 ) − 5 ) ) − 1, cRiceParam = 0

	
	sao_offset_sign[ ][ ][ ][ ]
	FL
	cMax = 1

	
	sao_band_position[ ][ ][ ]
	FL
	cMax = 31

	
	sao_eo_class_luma
	FL
	cMax = 3

	
	sao_eo_class_chroma
	FL
	cMax = 3

	coding_tree( )
	split_cu_flag
	FL
	cMax = 1

	
	split_qt_flag
	FL
	cMax = 1

	
	mtt_split_cu_vertical_flag
	FL
	cMax = 1

	
	mtt_split_cu_binary_flag
	FL
	cMax = 1

	
	mode_constraint_flag
	FL
	cMax = 1

	merge_data( )
	regular_merge_flag[ ][ ]
	FL
	cMax = 1

	
	mmvd_merge_flag[ ][ ]
	FL
	cMax = 1

	
	mmvd_cand_flag[ ][ ]
	FL
	cMax = 1

	
	mmvd_distance_idx[ ][ ]
	TR
	cMax =7(MaxNumDistCand − 1 ), cRiceParam = 0

	
	mmvd_direction_idx[ ][ ]
	FL
	cMax = 3

	
	ciip_flag[ ][ ]
	FL
	cMax = 1

	
	merge_subblock_flag[ ][ ]
	FL
	cMax = 1

	
	merge_subblock_idx[ ][ ]
	TR
	cMax = MaxNumSubblockMergeCand − 1, cRiceParam = 0

	
	merge_triangle_split_dir[ ][ ]
	FL
	cMax = 1

	
	merge_triangle_idx0[ ][ ]
	TR
	cMax = MaxNumTriangleMergeCand − 1, cRiceParam = 0

	
	merge_triangle_idx1[ ][ ]
	TR
	cMax = MaxNumTriangleMergeCand − 2, cRiceParam = 0

	
	merge_idx[ ][ ]
	TR
	cMax = MaxNumMergeCand − 1, cRiceParam = 0
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