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Abstract

In this contribution, the HLS modification on neighbour context restriction flag for octree geometry coding is proposed. It removes the duplicated usage between neighbour_context_ restriction_flag and log2_neighbour_avail_boundary which restrict the access area of neighbour node. Additionally, it is proposed not to signal some syntax parameters in case of neighbour_context_ restriction_flag equal to 1.

Issue and Proposal
In the current G-PCC specification, the following two parameters are signaled into GPS to restrict the access for neighbour node in octree geometry coding.

1. neighbour_context_restriction_flag equal to 0 indicates that geometry node occupancy of the current node is coded with the contexts determined from neighbouring nodes which is located inside the parent node of the current node. neighbour_context_restriction_flag equal to 0 indicates that geometry node occupancy of the current node is coded with the contexts determined from neighbouring nodes which is located inside or outside the parent node of the current node.

2. log2_neighbour_avail_boundary specifies the variable NeighbAvailabilityMask.

These parameters are used to calculate the variable NeighbAvailabilityMask which is used to distinguish if neighbour node could be accessed as following.

When neighbour_context_restriction_flag is equal to 1, NeighbAvailabilityMask is set equal to 1. Otherwise, neighbour_context_restriction_flag equal to 0, NeighbAvailabilityMask is set equal to 1 << log2_neighbour_avail_boundary.

It means that if log2_neighbour_avail_boundary is equal to 0, NeighbAvailabilityMask is set to 1, and it seems to be duplicate in case of neighbour_context_restriction_flag equal 1.

To avoid this duplicated usage of these parameters, we propose the following modifications.
· log2_neighbour_avail_boundary is replaced with log2_neighbour_avail_boundary_ minus1 and NeighbAvailabilityMask is set equal to 1 << ( log2_neighbour _avail_boundary_minus1 + 1 ). It means that if log2_neighbour_avail_boundary_minus1 is equal to 0, NeighbAvailabilityMask is set to 2 which indicates that one neighbour node outside parent node could be accessed and it is different status in case of neighbour_context_restriction_flag equal 1.
· log2_neighbour_avail_boundary is signaled only if neighbour_context_restriction_flag is equal to 0.

Additionally, adjacent_child_contextualization_enabled_flag and log2_intra_pred_max _node_size could be omitted in case of neighbour_context_restriction_flag equal 1 because these functions are not used in case of neighbour_context_restriction_flag equal 1.

Syntax and semantics modification on Proposal
The following is proposed syntax and semantics modifications.

7.3.2.5 Geometry parameter set syntax
	geometry_parameter_set( ) {
	Descriptor

		gps_geom_parameter_set_id
	ue(v)

		gps_seq_parameter_set_id
	ue(v)

		gps_gsh_box_log2_scale_present_flag
	u(1)

		if( !gps_gsh_box_log2_scale_present_flag)
	

			gps_gs_box_log2_scale 
	ue(v)

		unique_geometry_points_flag
	u(1)

		geometry_planar_mode_flag
	u(1)

		if( geometry_planar_mode_flag ){
	

			geom_planar_mode_th_idcm
	ue(v)

			geom_planar_mode_th[ 0 ]
	ue(v)

			geom_planar_mode_th[ 1 ] 
	ue(v)

			geom_planar_mode_th[ 2 ]
	ue(v)

			geometry_angular_mode_flag
	u(1)

		}
	

		if( geometry_angular_mode_flag ){
	

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

				geom_angular_origin_xyz[ k ]
	se(v)

			number_lasers_minus1
	ue(v)

			laser_angle[ 0 ]
	se(v)

			laser_correction[ 0 ]
	ue(v)

			for( i = 1; i <= number_lasers_minus1; i++ ) {
	

				laser_angle_diff[ i ]
	ue(v)

				laser_correction_diff[ i ]
	se(v)

			}
	

			planar_buffer_disabled_flag
	u(1)

		}
	

		neighbour_context_restriction_flag
	u(1)

		if( !neighbour_context_restriction_flag ){
	

			log2_neighbour_avail_boundary_minus1
	ue(v)

			adjacent_child_contextualization_enabled_flag
	u(1)

			log2_intra_pred_max_node_size
	ue(v)

		}
	

		inferred_direct_coding_mode_enabled_flag
	u(1)

		bitwise_occupancy_coding_flag
	u(1)

	[bookmark: _Hlk43863958]	adjacent_child_contextualization_enabled_flag
	u(1)

		log2_neighbour_avail_boundary
	ue(v)

	[bookmark: _Hlk43863969]	log2_intra_pred_max_node_size
	ue(v)

		log2_trisoup_node_size
	ue(v)

		geom_scaling_enabled_flag
	u(1)

		if( geom_scaling_enabled_flag ) {
	

			geom_base_qp
	ue(v)

			geom_direct_coding_mode_qp_offset
	se(v)

		}
	

		geom_tree_coded_axis_list_present_flag
	u(1)

		gps_extension_flag
	u(1)

		if( gps_extension_flag )
	

			while( more_data_in_byte_stream( ) )
	

				gps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	



[bookmark: _Hlk43857783]log2_neighbour_avail_boundary_minus1 specifies the variable NeighbAvailabilityMask as follows.
When neighbour_context_restriction_flag is equal to 1, NeighbAvailabilityMask is set equal to 1. Otherwise, neighbour_context_restriction_flag equal to 0, NeighbAvailabilityMask is set equal to 1 << ( log2_neighbour_avail_boundary_minus1 + 1 ).

Experimental results

Proposed modifications were implemented on TMC13v10 software and tested under all conditions in CTC [1]. The computing platform is Linux 64bits and the executables were compiled on 64-bit Linux with gcc 5.4.2. 
Table 1 shows the result of this modification. It showed no difference for C2 and CW because neighbour_context_restriction_flag is equal to 0 in CTC condition. Detailed result is included in the attached excel sheet (pcc-tmc13v10.0_octree_predlift_vs_m54634.xlsm).

Table 1: Summarized result of proposal compared to TMC13v10
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Conclusion 

[bookmark: _GoBack]In this contribution, the HLS modification on neighbour context restriction flag for octree geometry coding was proposed. It removed the duplicated usage between neighbour_context_ restriction_flag and log2_neighbour_avail_boundary which restrict the access area of neighbour node. Additionally, it was proposed not to signal some syntax parameters in case of neighbour_context_ restriction_flag equal to 1. We recommend that the proposed modifications be considered to be adopted in the G-PCC specification.
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Luma Chroma Cb Chroma Cr Reflectance D1 D2

Cat1-A average 0.0% 0.0% 0.0% 0.0% 0.0%

Cat1-B average 0.0% 0.0% 0.0% 0.0% 0.0%

Cat3-fused average 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Cat3-frame average 0.0% 0.0% 0.0%

Overall average 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Avg. Enc Time [%]

Avg. Dec Time [%]

Geometry Colour Reflectance Total

Cat1-A average 100.0% 100.0% 100.0%

Cat1-B average 100.0% 100.0% 100.0%

Cat3-fused average 100.0% 100.0% 100.0% 100.0%

Cat3-frame average 100.0% 100.0% 100.0%

Overall average 100.0% 100.0% 100.0% 100.0%

Avg. Enc Time [%]

Avg. Dec Time [%]

101%

101%

100%

#NUM!

CW_ai

lossless geometry, lossless attributes [all intra]

bpip ratio [%]

C2_ai

lossy geometry, lossy attributes [all intra]

End-to-End BD‑AttrRate [%] Geom. BD‑TotGeomRate [%]


