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Abstract
The document proposes modification of lifting syntax. It is also pointed that there is a potential bug in test model v7.0. 
Introduction
For lifting scheme, the following syntax are always signalled in attribute_parameter_set( ). But some syntax is not needed depending on attr_coding_type and lifting_scalability_enabled_flag. The document proposes to clean up syntax

syntaxes in attribute parameter set for the variable isLifting
· lifting_num_pred_nearest_neighbours
· lifting_max_num_direct_predictors
· lifting_search_range_minus1
· lifting_lod_regular_sampling_enabled_flag
· lifting_num_detail_levels_minus1
· lifting_sampling_period/_distance_squared

Syntax and usage
Table 1 is attribute_parameter_set() in [1].  The usage of syntax is summarized as Table 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
	ue(v)

		aps_attr_chroma_qp_offset
	se(v)

		aps_slice_qp_delta_present_flag
	u(1)

		isLifting = ( attr_coding_type  = =  0 | | attr_coding_type  = =  2 ) ? 1 : 0
	

		if( isLifting ) {
	

			lifting_num_pred_nearest_neighbours
	ue(v)

			lifting_max_num_direct_predictors
	ue(v)

			lifting_search_range_minus1
	ue(v)

			lifting_lod_regular_sampling_enabled_flag
	u(1)

			lifting_num_detail_levels_minus1 
[Ed. The V7V7.0 code use the variable without minus1. It should be aligned]
	ue(v)

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

				if ( lifting_lod_decimation_enabled_flag )
	

					lifting_sampling_period[ idx ]
	ue(v)

				else
	

					lifting_sampling_distance_squared[ idx ]
	ue(v)

			}
	

		}
	

		if( attr_coding_type  = =  0 ) {
	

			lifting_adaptive_prediction_threshold
	ue(v)

			lifting_intra_lod_prediction_num_layers
	ue(v)

		}
	

		if( attribute_coding_type  = =  1 ) { //RAHT
	

			raht_prediction_enabled_flag
	u(1)

			raht_depth_minus1
	ue(v)

		}
	

		if( attribute_coding_type  = =  2 ) {
	

			lifting_scalability_enabled_flag
	u(1)

		}
	

		aps_extension_present_flag
	u(1)

		if( aps_extension_present_flag )
	

			while( more_data_in_byte_stream( ) )
	

				aps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	


[bookmark: _Ref20843433]Table 1 Attribute parameter set syntax

[image: ]
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The proposal syntax
The Table 3 shows proposed modification of syntax. 

Aspect 1: The lifting_max_num_direct_predictors is moved within the case that attr_coding_type is 0. 

Aspect 2: The lifting_scalability_enabled_flag should be signalled in advance. If the lifting scalability is true, lifting_num_pred_nearest_neighbours and lifting_num_detail_levels_minus1 are only needed. And the value of lifting_num_detail_levels_minus1 shall be set to geometry Lod -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
	ue(v)

		aps_attr_chroma_qp_offset
	se(v)

		aps_slice_qp_delta_present_flag
	u(1)

		isLifting = ( attr_coding_type  = =  0 | | attr_coding_type  = =  2 ) ? 1 : 0
	

		if( isLifting ) {
	

			lifting_num_pred_nearest_neighbours
	ue(v)

			lifting_num_detail_levels_minus1 
[Ed. The V7V7.0 code use the variable without minus1. It should be aligned]
	ue(v)

	[bookmark: _GoBack]	if(attr_coding_type  = =  2 ) {
	

			lifting_scalability_enabled_flag
	u(1)

		}
	

	         If (!lifting_scalability_enabled_flag){
	

			lifting_search_range_minus1
	ue(v)

			lifting_lod_regular_sampling_enabled_flag
	u(1)

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

				if ( lifting_lod_decimation_enabled_flag )
	

					lifting_sampling_period[ idx ]
	ue(v)

				else
	

					lifting_sampling_distance_squared[ idx ]
	ue(v)

			}
	

	          }
	

		}
	

		if( attr_coding_type  = =  0 ) {
	

			lifting_adaptive_prediction_threshold
	ue(v)

			lifting_intra_lod_prediction_num_layers
	ue(v)

			lifting_max_num_direct_predictors
	ue(v)

		}
	

		if( attribute_coding_type  = =  1 ) { //RAHT
	

			raht_prediction_enabled_flag
	u(1)

			raht_depth_minus1
	ue(v)

		}
	

		aps_extension_present_flag
	u(1)

		if( aps_extension_present_flag )
	

			while( more_data_in_byte_stream( ) )
	

				aps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	


[bookmark: _Ref20845169]Table 3 proposed syntax modification

lifting_num_detail_levels_minus1 specifies the number of levels of detail for the attribute coding. The value of lifting_num_detail_levels_minus1 shall be in the range of 0 to xx. When lifting_scalability_enabled_flag is true, the value of lifting_num_detail_levels_minus1 shall be set to MaxGeometryOctreeDepth - 1.

On the behavior of TMC3 v7
The necessary number of attributes Lods for TMC3v7 generated by lifting scheme is determined by the lifting_sampling_distance_squared/_period　parameter and input point cloud characteristic. If the value of lifting_num_detail_levels_minus1 is smaller than the necessary number of attribute Lod, the TMC3 v7 software executes computeNearestNeighbors() with empty vector “retained”. The out of range of vector is accessed. Noted that TMC3 v6 software had guard condition as follows. 

    PCCTMC3Cmmon.h of TMC3 v6
    if (retained.empty()) {
      for (int32_t i = startIndex; i < endIndex; ++i) {
        const int32_t index = indexes[i];
        ….
        predictor.init(PCC_UNDEFINED_INDEX);
      }
      break;
    } else {
      computeNearestNeighbors(
        pointCloud, packedVoxel, retained, startIndex, endIndex, searchRange2,
        numberOfNearestNeighborsInPrediction, indexes, predictors,
        pointIndexToPredictorIndex, predIndex, bBoxes,
        intraLodPredictionEnabled);
    }
Conclusion
We propose to adopt the cleaner syntax in the G-PCC standard.
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