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Abstruct
The document reports interaction between lifting scalability and chroma residual coding. 
The chroma residual coding introduced in v11 does not work  when skipOctreeLayer > 0. To resolve the issue, the document proposes text change.
Introduction
In current Text, chroma residual coding[1] requires LevelDetailCount. However, in the scalable lifting case, lifting_num_detail_levels_minus1 in aps is not signalled so that LevelDetailCount is not defined. Therefore, chroma residual coding is not able to work with scalable lifting. And, on the scalable Lod generation, since the number of LoD is decided by partitioned point cloud, it is possible that the number of LoD is different for each slice. To solve these issue between scalable lifting and chrome residual coding, the following are proposed.

Proposed method
Allow two tools concurrently
· As LevelDetailCount is defined by lifting_num_detail_levels_minus1, it should be signaled in case of scalability as well.

In Table1, light green highlighted is modified.
Table 1  modified syntas for section 3.1
	attribute_parameter_set( ) {
	Descriptor

		aps_attr_parameter_set_id
	ue(v)

		aps_seq_parameter_set_id
	ue(v)

		attr_coding_type
	ue(v)

		aps_attr_initial_qp_minus4
	ue(v)

		aps_attr_chroma_qp_offset
	se(v)

		aps_slice_qp_offset_present_flag
	u(1)

		if(attr_coding_type  = =  0) { //RAHT
	

			raht_prediction_enabled_flag
	u(1)

			if (raht_prediction_enabled_flag) {
	

				raht_prediction_threshold0
	ue(v)

				raht_prediction_threshold1
	ue(v)

			}
	

		}
	

		else if (attr_coding_type <= 2) { 
	

			lifting_num_pred_nearest_neighbours_minus1
	ue(v)

			lifting_search_range_minus1
	ue(v)

			for( k = 0; k < 3; k++ )
	

				lifting_neighbour_bias_minus1_xyz[ k ]
	ue(v)

			if ( attr_coding_type  = =  2 )
	

				lifting_last_component_prediction_enabled_flag
	u(1)

			lifting_num_detail_levels_minus1
	ue(v)

			lifting_scalability_enabled_flag
	u(1)

			if ( lifting_scalability_enabled_flag )
	

				lifting_max_nn_range_minus1
	u(2)

			else {
	

				lifting_num_detail_levels_minus1
	

				if ( lifting_num_detail_levels_minus1 > 0 ) {
	

					lifting_lod_regular_sampling_enabled_flag
	u(1)

					for( idx = 0; idx <= num_detail_levels_minus1; idx++ ) {
	

						if ( lifting_lod_regular_sampling_enabled_flag )
	

							lifting_sampling_period_minus2[ idx ]
	ue(v)

						else
	

							lifting_sampling_distance_squared_scale_minus1[ idx ]
	ue(v)

						if ( idx != 0 )
	

							lifting_sampling_distance_squared_offset[ idx ]
	ue(v)

					}
	

				}
	

				else
	

					lifting_morton_sort_skip_enabled_flag
	u(1)

			}
	

			if( attr_coding_type  = =  1 ) {
	

				lifting_max_num_direct_predictors
	ue(v)

				if( lifting_max_num_direct_predictors)
	

					lifting_adaptive_prediction_threshold
	ue(v)

				lifting_intra_lod_prediction_num_layers
	ue(v)

				inter_component_prediction_enabled_flag
	u(1)

			}
	

		}
	

		else if( attr_coding_type == 3 )
	

			raw_attr_fixed_width_flag
	u(1)

		aps_spherical_coord_conv_flag
	u(1)

		aps_extension_flag
	u(1)

		if( aps_extension_flag )
	

			while( more_data_in_byte_stream( ) )
	

				aps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	




[bookmark: _Ref52874956]Signalling lifting_num_detail_levels_minus1 in attribute data unit header
· The changes in Section 3.1 require that multiple APS be signaled for multiple lifting_num_detail_levels_minus1, since lifting scalability may vary in the number of levels of detail per slice. To avoid having to place a different APS in this case, it is proposed that the lifting_num_detail_levels_minus1 is moved from in APS to in attribute data unit header.

LevelDetailCount = lifting_num_detail_levels_is_one_flag ? 1 : lifting_num_detail_levels_minus2 + 2;

In Table 2 and Table 3, light green highlighted is modified.


[bookmark: _Ref52567961]Table 2 modified attribute parameter set syntax for section 3.2
	attribute_parameter_set( ) {
	Descriptor

		aps_attr_parameter_set_id
	ue(v)

		aps_seq_parameter_set_id
	ue(v)

		attr_coding_type
	ue(v)

		aps_attr_initial_qp_minus4
	ue(v)

		aps_attr_chroma_qp_offset
	se(v)

		aps_slice_qp_offset_present_flag
	u(1)

		if(attr_coding_type  = =  0) { //RAHT
	

			raht_prediction_enabled_flag
	u(1)

			if (raht_prediction_enabled_flag) {
	

				raht_prediction_threshold0
	ue(v)

				raht_prediction_threshold1
	ue(v)

			}
	

		}
	

		else if (attr_coding_type <= 2) { 
	

			lifting_num_pred_nearest_neighbours_minus1
	ue(v)

			lifting_search_range_minus1
	ue(v)

			for( k = 0; k < 3; k++ )
	

				lifting_neighbour_bias_minus1_xyz[ k ]
	ue(v)

			if ( attr_coding_type  = =  2 )
	

				lifting_last_component_prediction_enabled_flag
	u(1)

			lifting_num_detail_levels_equal_to_one_flag
	u(1)

			lifting_scalability_enabled_flag
	u(1)

			if ( lifting_scalability_enabled_flag )
	

				lifting_max_nn_range_minus1
	u(2)

			else {
	

	[bookmark: _Hlk52564213]			if (!lifting_num_detail_levels_equal_to_one_flag ) {
	

				    lifting_lod_regular_sampling_enabled_flag
	u(1)

				    for( idx = 0; idx <= num_detail_levels_minus1; idx++ ) {
	

				        if ( lifting_lod_regular_sampling_enabled_flag )
	

					lifting_sampling_period_minus2[ idx ]
	ue(v)

				        else
	

					lifting_sampling_distance_squared_scale_minus1[ idx ]
	ue(v)

				        if ( idx != 0 )
	

					lifting_sampling_distance_squared_offset[ idx ]
	ue(v)

			                   }
	

				}
	

	                              else
	

				    lifting_morton_sort_skip_enabled_flag
	u(1)

			}
	

			if( attr_coding_type  = =  1 ) {
	

				lifting_max_num_direct_predictors
	ue(v)

				if( lifting_max_num_direct_predictors)
	

					lifting_adaptive_prediction_threshold
	ue(v)

				lifting_intra_lod_prediction_num_layers
	ue(v)

				inter_component_prediction_enabled_flag
	u(1)

			}
	

		}
	

		else if( attr_coding_type == 3 )
	

			raw_attr_fixed_width_flag
	u(1)

		aps_spherical_coord_conv_flag
	u(1)

		aps_extension_flag
	u(1)

		if( aps_extension_flag )
	

			while( more_data_in_byte_stream( ) )
	

				aps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	



[bookmark: _Ref52567963]Table 3 modified attribute data unit header syntax for section 3.2
	[bookmark: _Hlk52463707]attribute_data_unit_header( ) {
	Descriptor

		ash_attr_parameter_set_id
	ue(v)

		ash_attr_sps_attr_idx
	ue(v)

		ash_attr_geom_slice_id
	ue(v)

		if ( aps_spherical_coord_conv_flag ) {
	

			for( k = 0; k < 3; k++)
	

				attr_spherical_coord_conv_scale[ k ]
	ue(v)

		}
	

		if ( aps_slice_qp_offset_present_flag ) {
	

			for( k = 0; k < Min( 2, AttrDim ); k++)
	

				ash_attr_qp_offset[ k ]
	se(v)

		}
	

		ash_attr_layer_qp_offset_present_flag
	u(1)

		if ( ash_attr_layer_qp_offset_present_flag ) {
	

			ash_attr_num_layer_qp_minus1
	ue(v)

			for( i = 0; i < NumQpLayers; i++ ){
	

				for( k = 0; k < Min( 2, AttrDim ); k++ )
	

					ash_attr_layer_qp_offset[ i ][ k ]
	se(v)

			}
	

		}
	

		ash_attr_region_cnt
	ue(v)

		if( ash_attr_region_cnt )
	

			ash_attr_qp_region_bits_minus1
	ue(v)

		for( i = 0; i < ash_attr_region_cnt; i++ ) {
	

			for( k = 0; k < 3; k++ )
	

				ash_attr_qp_region_origin_xyz[ i ][ k ]
	ue(v)

			for( k = 0; k < 3; k++ )
	

				ash_attr_qp_region_size_minus1_xyz[ i ][ k ]
	ue(v)

			for( k = 0; k < Min( 2, AttrDim ); k++) 
	

				ash_attr_region_qp_offset[ i ][ k ]
	se(v)

		}
	

		if( !lifting_num_detail_levels_equal_to_one_flag ){
	

			lifting_num_detail_levels_minus2
	ue(v)

	        }
	

		byte_alignment( )
	

	}
	

	
	



Clean up of lod related syntax signal
In addition to the changes in section 3.2, the other parameters are also moved to the data unit header in order to clean up.

In Table 4 and Table 5, light green and gray highlighted is modified.

[bookmark: _Ref52874355]Table 4 modified attribute parameter set syntax for section 3.3
	attribute_parameter_set( ) {
	Descriptor

		aps_attr_parameter_set_id
	ue(v)

		aps_seq_parameter_set_id
	ue(v)

		attr_coding_type
	ue(v)

		aps_attr_initial_qp_minus4
	ue(v)

		aps_attr_chroma_qp_offset
	se(v)

		aps_slice_qp_offset_present_flag
	u(1)

		if(attr_coding_type  = =  0) { //RAHT
	

			raht_prediction_enabled_flag
	u(1)

	[bookmark: _Hlk52873622]		if (raht_prediction_enabled_flag) {
	

				raht_prediction_threshold0
	ue(v)

				raht_prediction_threshold1
	ue(v)

			}
	

		}
	

		else if (attr_coding_type <= 2) { 
	

			lifting_num_pred_nearest_neighbours_minus1
	ue(v)

			lifting_search_range_minus1
	ue(v)

			for( k = 0; k < 3; k++ )
	

				lifting_neighbour_bias_minus1_xyz[ k ]
	ue(v)

			if ( attr_coding_type  = =  2 )
	

				lifting_last_component_prediction_enabled_flag
	u(1)

			lifting_num_detail_levels_equal_to_one_flag
	u(1)

			lifting_scalability_enabled_flag
	u(1)

			if ( lifting_scalability_enabled_flag )
	

				lifting_max_nn_range_minus1
	u(2)

			else {
	

				if (!lifting_num_detail_levels_equal_to _one_flag ) {
	

				    lifting_lod_regular_sampling_enabled_flag
	u(1)

				    for( idx = 0; idx <= num_detail_levels_minus1; idx++ ) {
	

				        if ( lifting_lod_regular_sampling_enabled_flag )
	

					lifting_sampling_period_minus2[ idx ]
	ue(v)

				        else
	

					lifting_sampling_distance_squared_scale_minus1[ idx ]
	ue(v)

				        if ( idx != 0 )
	

					lifting_sampling_distance_squared_offset[ idx ]
	ue(v)

			                   }
	

				}
	

	                              else
	

				    lifting_morton_sort_skip_enabled_flag
	u(1)

			}
	

			if( attr_coding_type  = =  1 ) {
	

				lifting_max_num_direct_predictors
	ue(v)

				if( lifting_max_num_direct_predictors)
	

					lifting_adaptive_prediction_threshold
	ue(v)

				lifting_intra_lod_prediction_num_layers
	ue(v)

				inter_component_prediction_enabled_flag
	u(1)

			}
	

		}
	

		else if( attr_coding_type == 3 )
	

			raw_attr_fixed_width_flag
	u(1)

		aps_spherical_coord_conv_flag
	u(1)

		aps_extension_flag
	u(1)

		if( aps_extension_flag )
	

			while( more_data_in_byte_stream( ) )
	

				aps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	



[bookmark: _Ref52874362]Table 5 modified attribute data unit header syntax for section 3.3
	attribute_data_unit_header( ) {
	Descriptor

		ash_attr_parameter_set_id
	ue(v)

		ash_attr_sps_attr_idx
	ue(v)

		ash_attr_geom_slice_id
	ue(v)

		if ( aps_spherical_coord_conv_flag ) {
	

			for( k = 0; k < 3; k++)
	

				attr_spherical_coord_conv_scale[ k ]
	ue(v)

		}
	

		if ( aps_slice_qp_offset_present_flag ) {
	

			for( k = 0; k < Min( 2, AttrDim ); k++)
	

				ash_attr_qp_offset[ k ]
	se(v)

		}
	

		ash_attr_layer_qp_offset_present_flag
	u(1)

		if ( ash_attr_layer_qp_offset_present_flag ) {
	

			ash_attr_num_layer_qp_minus1
	ue(v)

			for( i = 0; i < NumQpLayers; i++ ){
	

				for( k = 0; k < Min( 2, AttrDim ); k++ )
	

					ash_attr_layer_qp_offset[ i ][ k ]
	se(v)

			}
	

		}
	

		ash_attr_region_cnt
	ue(v)

		if( ash_attr_region_cnt )
	

			ash_attr_qp_region_bits_minus1
	ue(v)

		for( i = 0; i < ash_attr_region_cnt; i++ ) {
	

			for( k = 0; k < 3; k++ )
	

				ash_attr_qp_region_origin_xyz[ i ][ k ]
	ue(v)

			for( k = 0; k < 3; k++ )
	

				ash_attr_qp_region_size_minus1_xyz[ i ][ k ]
	ue(v)

			for( k = 0; k < Min( 2, AttrDim ); k++) 
	

				ash_attr_region_qp_offset[ i ][ k ]
	se(v)

		}
	


		if(attr_coding_type  = =  0) { //RAHT
	

			if (raht_prediction_enabled_flag) {
	

				raht_prediction_threshold0
	ue(v)

				raht_prediction_threshold1
	ue(v)

			}
	

		}
	

		else if (attr_coding_type <= 2) { 
	

			lifting_num_pred_nearest_neighbours_minus1
	ue(v)

			lifting_search_range_minus1
	ue(v)

			if ( lifting_scalability_enabled_flag )
	

				lifting_max_nn_range_minus1
	u(2)

			
	

			if (!lifting_num_detail_levels_equal_to _one_flag ) {
	

				lifting_num_detail_levels_minus2
	

		for( idx = 0; idx <= num_detail_levels_minus1; idx++ ) {
	

				if ( lifting_lod_regular_sampling_enabled_flag )
	

					lifting_sampling_period_minus2[ idx ]
	ue(v)

				 else
	

					lifting_sampling_distance_squared_scale_minus1[ idx ]
	ue(v)

				 if ( idx != 0 )
	

					lifting_sampling_distance_squared_offset[ idx ]
	ue(v)

			               }
	

			}
	

			if( attr_coding_type  = =  1 ) {
	

				lifting_max_num_direct_predictors
	ue(v)

				if( lifting_max_num_direct_predictors)
	

					lifting_adaptive_prediction_threshold
	ue(v)

				lifting_intra_lod_prediction_num_layers
	ue(v)

			}
	


	        }
	

		byte_alignment( )
	

	}
	

	
	



LevelDetailCount derivation for spatial scalability

From the discussion of MPEG week, the semantics of lifting_num_detail_levels_minus1 is proposed as follows to solve the issue.

lifting_num_detail_levels_minus1 plus 1 specifies the maximum number of detail level that can be generated using distance based or decimation based LoD generation. The value of lifting_num_detail_levels_minus1 shall be in the range of 0 to MaxRootNodeDimLog2 - 1. When not present, it is inferred to be MaxRootNodeDimLog2 - 1.

The variable LevelDetailCount specifies the maximum number of detail levels that may be generated:

LevelDetailCount = lifting_num_detail_levels_minus1 + 1

Code of section 3.3
Git repository: http://mpegx.int-evry.fr/software/satoru.kuma/MPEG132-m55335.git
Branch: interaction_btwn_lifting_and_chroma_residual_coding

Experimental Result
In Table 6, the gain of chroma residual coding is observed with section 3.3 syntax. 

[bookmark: _Ref53491745]Table 6 section 3.3 is compared to tmc13v11.1 without chroma residual coding.
[image: ]

Conclusion
[bookmark: _GoBack]We propose to adopt the modification of section 3.4.
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