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Introduction
This contribution reports the performance of signalling patch information with derived bit counts instead of signalled bit counts as it was proposed in [1]. It also includes the performance of signalling the size parameters of a patch without performing any prediction from a previous patch. Signalling absolute size instead of a difference results in 0.2~0.3% performance loss on average in terms of geometry and attribute BD-rate compared to TMC2 v8.0. On the other hand, signalling 2D and 3D positions with derived bitcounts results in 0.0~0.1% performance loss compared to TMC2 v8.0. Both methods result in simplified syntax that permit easy edits of a V-PCC bitstream without requiring expensive syntax rewriting.
 
Proposed Test
 Signalling absolute patch size with derived bitcounts
Currently in V-PCC, the patch size parameters are predicted from the previous patch size parameters before encoding them. Then the prediction error is signaled using a signed exponential golomb code. It was proposed  [1] that signalling the absolute size parameters for each patch without the use of any prediction could provide certain decoding and processing benefits without penalizing bitrate too much. In particular, the use of absolute size parameters makes it easier to insert or remove patches from a V-PCC stream without having to recalculate the parameters for any subsequent patches that would otherwise be impacted by such bitstream change. Also, since this dependency is applied regardless of the type of the previous patch, there could be unnecessary dependency among raw patches, eom patches and regular patches. Furthermore, since currently only the size parameters, i.e. pdu_2d_delta_size_x and pdu_2d_delta_size_y, use exponential golomb coding, changing their representation to fixed precision coding can also improve decoding throughput especially for software implementation. In this case, the syntax and semantics of a patch data unit are modified as follows:
Patch data unit syntax
	patch_data_unit( patchIdx ) {
	Descriptor

		pdu_2d_pos_x[ patchIdx ]
	u(v)

		pdu_2d_pos_y[ patchIdx ]
	u(v)

		pdu_2d_size_x_minus1[ patchIdx ]
	u(v)

		pdu_2d_size_y_minus1[ patchIdx ]
	u(v)

		…
	

	}
	



pdu_2d_ size_x_minus1[ p ] plus 1 specifies the quantized width value of the patch with index p in the current atlas tile group. The value of pdu_2d_size_x_minus1[ p ] shall be in the range of 0 to Min( 2afps2dSizeXBitCount – 1, asps_frame_width – 1), inclusive. The number of bits used to represent pdu_2d_size_x_minus1[ p ], afps2dSizeXBitCount, shall be equal to log2(afti_tile_cols_width_minus1 +1 ) - atgh_patch_size_x_info_quantizer – 1.

pdu_2d_size_y_minus1[ p ] plus 1 specifies the quantized height value of the patch with index p in the current atlas tile group. The value of pdu_2d_size_y_minus1[ p ] shall be in the range of 0 to Min( 2afps2dSizeYBitCount – 1, asps_frame_height – 1), inclusive. The number of bits used to represent pdu_2d_size_y_minus1[ p ], afps2dSizeYBitCount, shall be equal to log2(afti_tile_rows_height_minus1 +1 ) - atgh_patch_size_y_info_quantizer – 1.

In section 8.4.4.2 the following change is also needed:

Then the variables Patch2dSizeX[ p ] and Patch2dSizeY[ p ] are derived as follows:
If p is equal to 0, then:
	Patch2dSizeX[ p ] = (pdu_2d_delta_size_x_minus1[ p ] + 1) * PatchSizeXQuantizer	(8‑16)
	Patch2dSizeY[ p ] = (pdu_2d_delta_size_y_minus1[ p ] + 1) * PatchSizeYQuantizer	(8‑17)
Otherwise, if (p > 0), then:
	Patch2dSizeX[ p ] = Patch2dSizeX[ p – 1 ] + pdu_2d_delta_size_x[ p ] * PatchSizeXQuantizer	(8‑18)
	Patch2dSizeY[ p ] = Patch2dSizeY[ p – 1 ] + pdu_2d_delta_size_y[ p ] * PatchSizeYQuantizer	(8‑19)

Raw patch data unit syntax
	raw_patch_data_unit( patchIdx ) {
	Descriptor

	…
	

		rpdu_2d_size_x_minus1[ patchIdx   ]
	u(v)

		rpdu_2d_size_y_minus1[ patchIdx   ]
	u(v)

	…
	

	}
	


rpdu_2d_size_ x_minus1[ p ] plus 1 specifies the quantized width value of the raw coded patch with index 0 in the current atlas tile group. The value of rpdu_2d_size_x_minus1[ p ] shall be in the range of 0 to Min( 2afps_2d_size_x_bit_count – 1, asps_frame_width -1), inclusive. The number of bits used to represent rpdu_2d_size_x_minus1[ p ], afps2dSizeXBitCount, shall be equal to log2(afti_tile_cols_width_minus1 +1 ) - atgh_patch_size_x_info_quantizer – 1.
rpdu_2d_size_y_ minus1[ p ] plus 1 specifies the quantized height value of the raw coded patch with index 0 in the current atlas tile group. The value of rpdu_2d_size_y_minus1[ p ] shall be in the range of 0 to Min( 2afps_2d_size_y_bit_count – 1, asps_frame_height -1), inclusive. The number of bits used to represent pdu_2d_size_y[ p ], afps2dSizeYBitCount, shall be equal to log2(afti_tile_rows_height_minus1 +1 ) - atgh_patch_size_y_info_quantizer – 1.

In section 8.4.4.6 the following change is also needed:
Then the variables Patch2dSizeX[ p ] and Patch2dSizeY[ p ] are derived as follows:
If ((p>0) && ( (atgdu_patch_mode[ p-1 ] ==  I_RAW) ||((atgdu_patch_mode[ p-1 ] == P_RAW)) )
	Patch2dSizeX[ p ] = Patch2dSizeX[ p – 1] + rpdu_2d_delta_size_x[ p ] * PatchSizeXQuantizer	(8 80)
	Patch2dSizeY[ p ] = Patch2dSizeY[ p – 1] + rpdu_2d_delta_size_y[ p ] * PatchSizeYQuantizer	(8 81)
Else:
	Patch2dSizeX[ p ] = (rpdu_2d_size_x_minus1[ p ] + 1) * PatchSizeXQuantizer		(8 82)
	Patch2dSizeY[ p ] = (rpdu_2d_size_y_minus1[ p ] + 1) * PatchSizeYQuantizer		(8 83)
EOM patch data unit syntax
	eom_patch_data_unit( patchIdx ) {
	Descriptor

	…
	

		epdu_2d_size_ minus1_x[ patchIdx   ]
	u(v)

		epdu_2d_size_ minus1_y[ patchIdx   ]
	u(v)

	 …
	

	}
	


epdu_2d_ size_ x_minus1[ p ] plus 1 specifies the width value of the EOM attribute coded patch with index 0 in the current atlas tile group. The value of epdu_2d_size_x_minus1[ p ] shall be in the range of 0 to Min( 2afps_2d_size_x_bit_count – 1, asps_frame_width -1), inclusive. The number of bits used to represent epdu_2d_size_x_minus1[ p ], afps2dSizeXBitCount, shall be equal to log2(afti_tile_cols_width_minus1 +1 ) - atgh_patch_size_x_info_quantizer – 1.
epdu_2d_ size_y_minus1[ p ] plus 1 specifies the height value of the EOM attribute coded patch with index 0 in the current atlas tile group. The value of epdu_2d_size_y_minus1[ p ] shall be in the range of 0 to Min( 2afps_2d_size_y_bit_count – 1, asps_frame_height -1 ), inclusive. The number of bits used to represent epdu_2d_size_y_minus1[ p ], afps2dSizeYBitCount, shall be equal to log2(afti_tile_rows_height_minus1 +1 ) - atgh_patch_size_y_info_quantizer – 1.

In section 8.4.4.7 the following change is also needed:

Then the variables EomPatch2dSizeX[ p ] and EomPatch2dSizeY[ p ] are derived as follows:
If ((p>0) && ((atgdu_patch_mode[ p-1 ] ==  I_EOM ||((atgdu_patch_mode[ p-1 ] == P_EOM)))
	EomPatch2dSizeX[ p ] =EomPatch2dSizeX[ p – 1] + 
			epdu_2d_delta_size_x[ p ] * PatchSizeXQuantizer	(8 94)
	EomPatch2dSizeY[ p ] = EomPatch2dSizeY[ p – 1] +
		 	epdu_2d_delta_size_y[ p ] * PatchSizeYQuantizer	(8 95)
Else:
	EomPatch2dSizeX[ p ] = (epdu_2d_size_x_minus1[ p ] + 1) * PatchSizeXQuantizer	(8 96)
	EomPatch2dSizeY[ p ] = (epdu_2d_size_y_minus1[ p ] + 1)	* PatchSizeYQuantizer	(8 97)
Signalling 2D and 3D location with derived bitcounts
Currently in V-PCC the 2D and the 3D location parameters of patches are coded using fixed length coding with the bit counts signaled in the atlas frame parameter set. The 2D location parameters are constrained by the size of the tile the patch belongs to and the 3D location parameters are constrained by the bitdepth of the input point cloud. The bitcounts are decided by the greatest 2D location parameter value, i.e. Patch2dPosX and Patch2dPosY, in the tile and the greatest 3D location parameter value, i.e. Patch3dPosX and Patch3dPosY, in one point cloud frame.  Therefore, the bitcount can be derived from the size of the tile and the bitdepth of the point cloud with negligible differences. The updated syntax and semantics are provided below:

Atlas frame parameter set RBSP syntax
	atlas_frame_parameter_set_rbsp( ) {
	Descriptor

		…
	

		afps_2d_pos_x_bit_count_minus1
	u(4)

		afps_2d_pos_y_bit_count_minus1
	u(4)

		afps_3d_pos_x_bit_count_minus1
	u(5)

		afps_3d_pos_y_bit_count_minus1
	u(5)

		…
	

	}
	



pdu_2d_pos_x[ p ] specifies the x-coordinate of the top-left corner of the patch bounding box for patch p in the current atlas tile group, expressed as a multiple of PatchPackingBlockSize. 
The value of pdu_2d_pos_x[ p ] shall be in the range of 0 to Min( 2afps_2d_pos_x_bit_count_minus1 + 1 – 1, ColWidth[ i ] / PatchPackingBlockSize − 1), inclusive when the patch is in the i-th tile. The number of bits used to represent pdu_2d_pos_x[ p ] is log2(afti_tile_cols_width_minus1 +1 ) - asps_log2_patch_packing_block_size – 1.
pdu_2d_pos_y[ p ] specifies the y-coordinate of the top-left corner of the patch bounding box for patch p in the current atlas tile group, expressed as a multiple of PatchPackingBlockSize. 
The value of pdu_2d_pos_y[ p ] shall be in the range of 0 to Min( afti_tile_rows_height_minus1, RowHeight[ i ] / PatchPackingBlockSize − 1), inclusive when the patch is in the i-th tile. The number of bits used to represent pdu_2d_pos_y[ p ] is log2(afti_tile_rows_height_minus1 +1 ) - asps_log2_patch_packing_block_size - 1. 
pdu_3d_pos_x[ p ]  specifies the shift to be applied to the reconstructed patch points in the patch with index p of the current atlas tile group along the tangent axis. The value of pdu_3d_pos_x[ p ] shall be in the range of 0 to Min( 2afps_3d_pos_x_bit_count_minus1 + 1, 2gi_geometry_3d_coordinates_bitdepth_minus1 + 1 ) − 1, inclusive. The number of bits used to represent pdu_3d_pos_x[ p ] is gi_geometry_3d_coordinates_bitdepth_minus1.
pdu_3d_pos_y[ p ] specifies the shift to be applied to the reconstructed patch points in the patch with index p of the current atlas tile group along the bitangent axis. The value of pdu_3d_pos_y[ p ] shall be in the range of 0 to Min(2afps_3d_pos_y_bit_count_minus1 + 1, 2gi_geometry_3d_coordinates_bitdepth_minus1 + 1 ) − 1, inclusive. The number of bits used to represent pdu_3d_pos_y[ p ] is gi_geometry_3d_coordinates_bitdepth_minus1.

Simulation results
Tests are performed using the V-PCC test conditions specified in the Common Test Conditions document [2] on top of the PCC test model [3]. 

Signalling absolute patch size with derived bitcounts
	All Intra
	Geom. BD‑TotGeomRate [%]
	End-to-End BD‑AttrRate [%]
	
	Geom. BD‑TotalRate [%]
	End-to-End BD‑TotalRate [%]

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	 
	8ivfbv2_redandblack_vox10
	1.1%
	1.0%
	0.0%
	0.0%
	0.0%
	
	0.5%
	0.4%
	0.4%
	0.4%
	0.4%

	 
	8ivfbv2_soldier_vox10
	0.9%
	0.9%
	0.0%
	0.0%
	0.0%
	
	0.4%
	0.3%
	0.3%
	0.3%
	0.3%

	 
	queen
	1.1%
	1.0%
	0.0%
	0.0%
	0.0%
	 
	0.5%
	0.4%
	0.5%
	0.4%
	0.4%

	cat2-B
	8ivfbv2_longdress_vox10
	0.8%
	0.7%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.1%
	0.1%

	cat2-C
	basketball_player_vox11
	0.4%
	0.3%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.1%
	0.2%

	 
	dancer_player_vox11
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-A average
	0.9%
	0.8%
	0.0%
	0.0%
	0.0%
	
	0.4%
	0.3%
	0.3%
	0.3%
	0.3%

	
	Cat2-B average
	0.8%
	0.7%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.1%
	0.1%

	
	Cat2-C average
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Overall average
	0.7%
	0.7%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.3%
	0.2%
	0.3%



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

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	 
	8ivfbv2_redandblack_vox10
	0.8%
	0.7%
	0.0%
	0.0%
	0.0%
	
	0.5%
	0.5%
	0.4%
	0.4%
	0.5%

	 
	8ivfbv2_soldier_vox10
	0.5%
	0.5%
	0.0%
	0.0%
	0.0%
	
	0.4%
	0.3%
	0.3%
	0.3%
	0.3%

	 
	queen
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.2%
	0.2%
	0.2%
	0.3%

	cat2-B
	8ivfbv2_longdress_vox10
	0.5%
	0.5%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	cat2-C
	basketball_player_vox11
	0.3%
	0.3%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	 
	dancer_player_vox11
	0.3%
	0.3%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-A average
	0.5%
	0.4%
	0.0%
	0.0%
	0.0%
	
	0.3%
	0.3%
	0.3%
	0.3%
	0.3%

	
	Cat2-B average
	0.5%
	0.5%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-C average
	0.3%
	0.3%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Overall average
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.2%
	0.2%
	0.2%



Signalling 2D and 3D location with derived bitcounts

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

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	8ivfbv2_redandblack_vox10
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	 
	8ivfbv2_soldier_vox10
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	 
	queen
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	 
	0.1%
	0.0%
	0.1%
	0.0%
	0.1%

	cat2-B
	8ivfbv2_longdress_vox10
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	cat2-C
	basketball_player_vox11
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	dancer_player_vox11
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Cat2-A average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	
	Cat2-B average
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Cat2-C average
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Overall average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%



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

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	8ivfbv2_redandblack_vox10
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	 
	8ivfbv2_soldier_vox10
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.1%
	0.1%
	0.0%
	0.1%

	 
	queen
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	cat2-B
	8ivfbv2_longdress_vox10
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	cat2-C
	basketball_player_vox11
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	 
	dancer_player_vox11
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Cat2-A average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Cat2-B average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Cat2-C average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	Overall average
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%




Signalling 2D size, 2D location and 3D location with the derived bitcounts 

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

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.5%
	0.5%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	 
	8ivfbv2_redandblack_vox10
	1.3%
	1.2%
	0.0%
	0.0%
	0.0%
	
	0.5%
	0.5%
	0.5%
	0.4%
	0.5%

	 
	8ivfbv2_soldier_vox10
	1.1%
	1.0%
	0.0%
	0.0%
	0.0%
	
	0.5%
	0.4%
	0.4%
	0.3%
	0.3%

	 
	queen
	1.2%
	1.1%
	0.0%
	0.0%
	0.0%
	 
	0.5%
	0.5%
	0.5%
	0.5%
	0.5%

	cat2-B
	8ivfbv2_longdress_vox10
	1.0%
	0.9%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	cat2-C
	basketball_player_vox11
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	 
	dancer_player_vox11
	0.5%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-A average
	1.0%
	0.9%
	0.0%
	0.0%
	0.0%
	
	0.4%
	0.4%
	0.4%
	0.4%
	0.4%

	
	Cat2-B average
	1.0%
	0.9%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-C average
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Overall average
	0.8%
	0.8%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.3%
	0.3%
	0.3%




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

	Class
	Sequence
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr
	
	D1
	D2
	Luma
	Chroma Cb
	Chroma Cr

	cat2-A
	8ivfbv2_loot_vox10
	0.2%
	0.2%
	0.0%
	0.0%
	0.0%
	
	0.2%
	0.1%
	0.1%
	0.1%
	0.1%

	 
	8ivfbv2_redandblack_vox10
	0.9%
	0.8%
	0.0%
	0.0%
	0.0%
	
	0.6%
	0.5%
	0.5%
	0.5%
	0.5%

	 
	8ivfbv2_soldier_vox10
	0.6%
	0.6%
	0.0%
	0.0%
	0.0%
	
	0.5%
	0.4%
	0.4%
	0.3%
	0.3%

	 
	queen
	0.5%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.3%
	0.3%
	0.3%

	cat2-B
	8ivfbv2_longdress_vox10
	0.6%
	0.6%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.2%
	0.2%
	0.2%

	cat2-C
	basketball_player_vox11
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.3%
	0.3%
	0.2%

	 
	dancer_player_vox11
	0.3%
	0.3%
	0.0%
	0.0%
	0.0%
	 
	0.2%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Cat2-A average
	0.6%
	0.5%
	0.0%
	0.0%
	0.0%
	
	0.4%
	0.3%
	0.3%
	0.3%
	0.3%

	
	Cat2-B average
	0.6%
	0.6%
	0.0%
	0.0%
	0.0%
	
	0.3%
	0.3%
	0.2%
	0.2%
	0.2%

	
	Cat2-C average
	0.4%
	0.4%
	0.0%
	0.0%
	0.0%
	
	0.3%
	0.2%
	0.2%
	0.2%
	0.2%

	
	Overall average
	0.5%
	0.5%
	0.0%
	0.0%
	0.0%
	 
	0.3%
	0.3%
	0.3%
	0.3%
	0.3%



Conclusion
A small performance loss is observed, as expected, when coding the 2D size parameters of a non inter coded patch without any form of prediction. The loss is limited within the range of 0.2 to 0.5%, which can be considered trivial. As expected, loss is a bit higher for the intra case. However, this modification can result in a considerable simplification of the specification and provide additional functionality, i.e. permit easier editing and modifications of a V-PCC stream, than the original method in the DIS specification of V-PCC. We would recommend adopting this method in the V-PCC specification.

A smaller loss is observed when deriving the bitsize of the position parameters of a patch through the size of the tile group. However, it could be argued that this approach may have the limit that it might make the process of increasing the size of a tile group on the fly much more complicated and might be of less value in adopting.
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