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Abstract
This contribution proposes a design for signalling luma mapping with chroma scaling (LMCS), a.k.a. reshaper model. The proposed design is based on the suggested design by the HLS BoG after review of all related contributions addressing the problem.
Introduction
After review of contributions addressing signalling LMCS model, the following design was suggested by the HLS BoG:
· Optionally send LMCS parameters in the SPS.
· Define APS types for ALF and LMCS parameters. Each APS has only one type. 
· Send LMCS parameters in APS
· If LMCS tool enabled, have a flag in the TGH to indicate that LMCS aps_id is present or not. If not signaled, the SPS parameters are used.
· Need to add semantic constraint to always have something valid that is referred to when tool enabled.
During further offline discussion on the topic, it was suggested that there is no need to have default LMCS parameters signalled in the SPS as long as it can be guaranteed LMCS parameter is available before it is used in any tile group. Having LMCS parameters signalled in an APS would provide such guarantee since an APS is a parameter set and it is constrained that a parameter set shall be available before being used (i.e., in the spec currently there is text that says, "provided the necessary parameter sets are available when they need to be activated").
Both options (i.e., with and without signalling of default LMCS parameters in the SPS) are provided in the next section.
Implementation of the suggested design
[bookmark: _GoBack]With signalling of default LMCS parameters in the SPS


	seq_parameter_set_rbsp( ) {
	Descriptor

	…	
	

		sps_lmcs_enabled_flag
	u(1)

		if( sps_lmcs_enabled_flag ) {
	

			sps_lmcs_default_model_present_flag
	u(1)

		if( sps_lmcs_default_model_present_flag )
	

			lmcs_data( )
	

	...
	

	}
	


...
sps_lmcs_enabled_flag equal to 1 specifies that luma mapping with chroma scaling is used in the coded video sequence (CVS). sps_lmcs_enabled_flag equal to 0 specifies that luma mapping with chroma scaling is not used in the CVS.
sps_lmcs_default_model_present_flag equal to 1 specifies that default lmcs data is present in this SPS. sps_lmcs_default_model_flag equal to 0 specifies that default lmcs data is not present in this SPS. When not present, the value of sps_lmcs_default_model_present_flag is inferred to be equal to 0.
...

	adaptation_parameter_set_rbsp( ) {
	Descriptor

		adaptation_parameter_set_id
	u(5)

		aps_params_type
	u(3)

		if( aps_params_type  = =  ALF_APS ) // 0
	

			alf_data( )
	

		else if ( aps_params_type  = =  LMCS_APS ) // 1
	

			lmcs_data( )
	

		aps_extension_flag
	u(1)

		if( aps_extension_flag )
	

			while( more_rbsp_data( ) )
	

				aps_extension_data_flag
	u(1)

		rbsp_trailing_bits( )
	

	}
	



aps_params_type specifies the type of APS parameters carried in the APS as specified in the following table:
Table 7‑x – APS parameters type codes and types of APS parameters
	aps_params_type
	Name of aps_params_type
	Type of APS parameters

	0
	ALF_APS
	ALF parameters

	1
	LMCS_APS
	LMCS parameters

	2..7
	Reserved
	Reserved




	tile_group_header( ) {
	Descriptor

		...
	

		if( sps_alf_enabled_flag ) {
	

			tile_group_alf_enabled_flag
	u(1)

			if( tile_group_alf_enabled_flag )
	

				tile_group_alf_aps_id
	u(5)

		}
	

		...
	

		if( sps_lmcs_enabled_flag) {
	

			tile_group_reshaper_model_present_flag
	u(1)

			if(tile_group_reshaper_model_present_flag )
	

				tile_group_reshaper_model ( )
	

			tile_group_lmcs_enable_flag
	u(1)

			if( tile_group_lmcs_enable_flag ) {
	

				if( sps_lmcs_default_model_present_flag )
	

					tile_group_lmcs_use_default_model_flag
	u(1)

				if( !tile_group_lmcs_use_default_model_flag )
	

					tile_group_lmcs_aps_id
	u(5)

				if( !( qtbtt_dual_tree_intra_flag  &&  tile_group_type  = =  I ) )
	

				if( tile_group_reshaper_enable_flag  &&  ( ! ( qtbtt_dual_tree_intra_flag && tile_group_type  = =  I ) ) 
	

					tile_group_chroma_residual_scale_flag
	u(1)

			}
	

		}
	

	...
	

		if( NumTilesInCurrTileGroup > 1 ) {
	

			offset_len_minus1
	ue(v)

			for( i = 0; i < NumTilesInCurrTileGroup − 1; i++ )
	

				entry_point_offset_minus1[ i ]
	u(v)

		}
	

		byte_alignment( )
	

	}
	



Adding the following definitions to clause 3:
ALF APS: An APS that has aps_params_type equal to ALF_APS.
LMCS APS: An APS that has aps_params_type equal to LMCS_APS.
Make the following semantics changes:
...
tile_group_alf_aps_id specifies the adaptation_parameter_set_id of the ALF APS that the tile group refers to. The TemporalId of the ALF APS NAL unit having adaptation_parameter_set_id equal to tile_group_alf_aps_id shall be less than or equal to the TemporalId of the coded tile group NAL unit.
[bookmark: _Ref57450726]When multiple ALF APSs with the same value of adaptation_parameter_set_id are referred to by two or more tile groups of the same picture, the multiple ALF APSs with the same value of adaptation_parameter_set_id shall have the same content.
...
tile_group_reshaper_model_present_flag equal to 1 specifies tile_group_reshaper_model() is present in tile group header. tile_group_reshaper_model_present_flag equal to 0 specifies tile_group_reshaper_model() is not present in tile group header. When tile_group_reshaper_model_present_flag is not present, it is inferred to be equal to 0.
tile_group_lmcs_enabled_flag equal to 1 specifies that luma mapping with chroma scaling is enabled for the current tile group. tile_group_lmcs_enabled_flag equal to 0 specifies that luma mapping with chroma scaling is not enabled for the current tile group. When tile_group_lmcs_enable_flag is not present, it is inferred to be equal to 0.
tile_group_lmcs_use_default_model_flag equal to 1 specifies that luma mappin with chroma scaling operation for the tile group uses default lmcs model. tile_group_lmcs_use_default_model_flag equal to 0 specifies that that luma mappin with chroma scaling opertation for the tile group uses lmcs model in the LMCS APS referred to by tile_group_lmcs_aps_id. When tile_group_reshaper_use_default_model_flag is not present, it is inferred to be equal to 0.
tile_group_lmcs_aps_id specifies the adaptation_parameter_set_id of the LMCS APS that the tile group refers to. The TemporalId of the LMCS APS NAL unit having adaptation_parameter_set_id equal to tile_group_lmcs_aps_id shall be less than or equal to the TemporalId of the coded tile group NAL unit.
When multiple LMCS APSs with the same value of adaptation_parameter_set_id are referred to by two or more tile groups of the same picture, the multiple LMCS APSs with the same value of adaptation_parameter_set_id shall have the same content.
tile_group_chroma_residual_scale_flag equal to 1 specifies that chroma residual scaling is enabled for the current tile group. tile_group_chroma_residual_scale_flag equal to 0 specifies that chroma residual scaling is not enabled for the current tile group. When tile_group_chroma_residual_scale_flag is not present, it is inferred to be equal to 0.
...
...
Without signalling of default LMCS parameters in the SPS

	adaptation_parameter_set_rbsp( ) {
	Descriptor

		adaptation_parameter_set_id
	u(5)

		aps_params_type
	u(3)

		if( aps_params_type  = =  ALF_APS ) // 0
	

			alf_data( )
	

		else if ( aps_params_type  = =  LMCS_APS ) // 1
	

			lmcs_data( )
	

		aps_extension_flag
	u(1)

		if( aps_extension_flag )
	

			while( more_rbsp_data( ) )
	

				aps_extension_data_flag
	u(1)

		rbsp_trailing_bits( )
	

	}
	



aps_params_type specifies the type of APS parameters carried in the APS as specified in the following table:
Table 7‑x – APS parameters type codes and types of APS parameters
	aps_params_type
	Name of aps_params_type
	Type of APS parameters

	0
	ALF_APS
	ALF parameters

	1
	LMCS_APS
	LMCS parameters

	2..7
	Reserved
	Reserved




	tile_group_header( ) {
	Descriptor

		...
	

		if( sps_alf_enabled_flag ) {
	

			tile_group_alf_enabled_flag
	u(1)

			if( tile_group_alf_enabled_flag )
	

				tile_group_alf_aps_id
	u(5)

		}
	

		...
	

		if( sps_reshaper_enabled_flag) {
	

			tile_group_reshaper_model_present_flag
	u(1)

			if(tile_group_reshaper_model_present_flag )
	

				tile_group_reshaper_model ( )
	

			tile_group_reshaper_enable_flag
	u(1)

			if( tile_group_reshaper_enable_flag ) {
	

				tile_group_reshaper_aps_id
	u(5)

				if( !( qtbtt_dual_tree_intra_flag  &&  tile_group_type  = =  I ) )
	

				if( tile_group_reshaper_enable_flag  &&  ( ! ( qtbtt_dual_tree_intra_flag && tile_group_type  = =  I ) ) 
	

					tile_group_reshaper_chroma_residual_scale_flag
	u(1)

			}
	

		}
	

	...
	

		if( NumTilesInCurrTileGroup > 1 ) {
	

			offset_len_minus1
	ue(v)

			for( i = 0; i < NumTilesInCurrTileGroup − 1; i++ )
	

				entry_point_offset_minus1[ i ]
	u(v)

		}
	

		byte_alignment( )
	

	}
	



Adding the following definitions to clause 3:
ALF APS: An APS that has aps_params_type equal to ALF_APS.
reshaper APS: An APS that has aps_params_type equal to MAP_APS.
Make the following semantics changes:
...
tile_group_alf_aps_id specifies the adaptation_parameter_set_id of the ALF APS that the tile group refers to. The TemporalId of the ALF APS NAL unit having adaptation_parameter_set_id equal to tile_group_alf_aps_id shall be less than or equal to the TemporalId of the coded tile group NAL unit.
When multiple ALF APSs with the same value of adaptation_parameter_set_id are referred to by two or more tile groups of the same picture, the multiple ALF APSs with the same value of adaptation_parameter_set_id shall have the same content.
...
tile_group_reshaper_model_present_flag equal to 1 specifies tile_group_reshaper_model() is present in tile group header. tile_group_reshaper_model_present_flag equal to 0 specifies tile_group_reshaper_model() is not present in tile group header. When tile_group_reshaper_model_present_flag is not present, it is inferred to be equal to 0.
tile_group_reshaper_enabled_flag equal to 1 specifies that reshaper is enabled for the current tile group. tile_group_reshaper_enabled_flag equal to 0 specifies that reshaper is not enabled for the current tile group. When tile_group_reshaper_enable_flag is not present, it is inferred to be equal to 0.
tile_group_reshaper_aps_id specifies the adaptation_parameter_set_id of the reshaper APS that the tile group refers to. The TemporalId of the reshaper APS NAL unit having adaptation_parameter_set_id equal to tile_group_reshaper_aps_id shall be less than or equal to the TemporalId of the coded tile group NAL unit.
When multiple reshaper APSs with the same value of adaptation_parameter_set_id are referred to by two or more tile groups of the same picture, the multiple reshaper APSs with the same value of adaptation_parameter_set_id shall have the same content.
tile_group_reshaper_chroma_residual_scale_flag equal to 1 specifies that chroma residual scaling is enabled for the current tile group. tile_group_reshaper_chroma_residual_scale_flag equal to 0 specifies that chroma residual scaling is not enabled for the current tile group. When tile_group_reshaper_chroma_residual_scale_flag is not present, it is inferred to be equal to 0.
...
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