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Abstract
This document provides the description of an improvement to the V-PCC specification text related to the syntax of absolute coding flags for attributes.
1 Absolute Coding for Attribute
In the V-PCC DIS specification [1], absolute coding for attributes is signalled in the following manner. For each attribute, a flag is sent per map to indicate if that particular map will use absolute coding or not, provided that the geometry is not using absolute coding. We believe that, for attributes, a distinction per map of the absolute coding is not necessary. Instead, it should be sufficient to indicate for each attribute whether all its maps will use absolute coding, regardless of the choice used for geometry coding, or whether they will follow the method used for their corresponding geometry map. Therefore, we propose to change the current syntax and to instead send only one flag per attribute that will indicate this relationship. This reduces the number of flags needed to send absolute coding for attributes and simplifies the syntax and the specification.
From a perspective of benefits, the proposed signaling makes also the handling of delta prediction considerably simpler. A decoder does not need to maintain a very complicated separate table for attributes, especially if there are many attributes. It only needs to maintain the geometry relationship (15 entries max) and whether an attribute shall follow it or not (127 entries max). These are now two “vectors” instead of having to maintain a 127 x 15 array in the worst case.
2 V-PCC spec modification
Please see below the respective section and the text to be removed marked in red, and to be added marked in green.
7.3.4.5 [bookmark: _Toc529871401]Attribute information syntax
	attribute_information( atlasId ) {
	Descriptor

		ai_attribute_count[ atlasId ]
	u(7)

		for( i = 0; i < ai_attribute_count[ atlasId ]; i++ ) {
	

			ai_attribute_type_id[ atlasId ][ i ]
	u(4)

			ai_attribute_codec_id[ atlasId ][ i ]
	u(8)

			if( vps_raw_separate_video_present_flag[ atlasId ] )
	

				ai_raw_attribute_codec_id[ atlasId ][ i ]
	u(8)

			for(j = 0; j < vps_map_count_minus1[ atlasId ]; j++ )
	

				if (vps_map_absolute_coding_enabled_flag[ atlasId ][ j ] == 0)
	

			if (vps_map_count_minus1[ atlasId ] > 0)
	

				ai_attribute_map_absolute_coding_ enabledpersistence_flag[ atlasId ][ i ][ j ]
	u(1)

			ai_attribute_dimension_minus1[ atlasId ][ i ]
	u(6)

			if( ai_attribute_dimension_minus1[ atlasId ][ i ] > 0 ) {
	

				ai_attribute_dimension_partitions_minus1[ atlasId ][ i ]
	u(6)

				remainingDimensions = ai_attribute_dimension_minus1[ atlasId ][ i ]
	

				k = ai_attribute_dimension_partitions_minus1[ atlasId ][ i ]
	

				for( j = 0; j < k; j++ ) {
	

					if( k – j == remainingDimensions )
	

						ai_attribute_partition_channels_minus1[ atlasId ][ i ][ j ] = 0
	

					else
	

						ai_attribute_partition_channels_minus1[ atlasId ][ i ][ j ]
	ue(v)

					remainingDimensions –= 
					ai_attribute_partition_channels_minus1[ atlasId ][ i ][ j ] + 1
	

				}
	

				ai_attribute_partition_channels_minus1[ atlasId ][ i ][ k ] = remainingDimensions 
	

			}
	

			ai_attribute_nominal_2d_bitdepth_minus1[ atlasId ][ i ]
	u(5)

		}
	

		if( ai_attribute_count[ atlasId ] > 0 ) {
	

			ai_attribute_MSB_align_flag[ atlasId ]
	u(1)

		}
	

	}
	



7.4.4.5 Attribute information semantics
ai_attribute_map_absolute_coding_enabledpersistence_flag[ k ][ j ][ i ] equal to 1 indicates that all attribute maps the attribute map with index i, for the attribute with index j, that corresponds to the atlas with index k, is are coded without any form of map prediction, i.e. absolute coding. ai_attribute_map_absolute_coding_ enabledpersistence_flag[ k ][ j ][ i ] equal to 0 indicates that the attribute map with index i, for attribute with index j, that corresponds to the atlas with index k will folow the prediction strcuture used by geometry coding indicated by the syntax element vps_map_absolute_coding_enabled_flag[ atlasId ][ i ]. is first predicted from another, earlier coded attribute map of the same attribute and atlas index, prior to coding. If ai_attribute_map_absolute_coding_ enabledpersistence_flag[ k ][ j ][ i ] is not present, its value shall be inferred to be equal to 1.
Let the variable AttributeMapAbsoluteCodingEnabledFlag be a 3D array that indicates if a particular map of the attribute is to be coded without prediction, or not. Then the array is obtained in the following manner:
if (ai_attribute_map_absolute_coding_persistance_flag[ atlasId ][ i ] == 1) {
	for(j = 0; j < vps_map_count_minus1[ atlasId ]; j++ )
		AttributeMapAbsoluteCodingEnabledFlag[ atlasId ][ i ][ j ] = 1
}
else {
	for(j = 0; j < vps_map_count_minus1[ atlasId ]; j++ )
		AttributeMapAbsoluteCodingEnabledFlag[ atlasId ][ i ][ j ] = vps_map_absolute_coding_enabled_flag[ atlasId ][ j ]
}
8.3   Attribute(s) video decoding process
	for (i = 0; i <= vps_map_count_minus1[ atlasIdx ]; i++ ){
		AttrBitdepth[ attrIdx ][ i ][ orderIdx ] = tempAttrBitdepth[ attrIdx ][ i ][ orderIdx ]
		AttrWidth[ attrIdx ][ i ][ orderIdx ] = tempAttrWidth[ attrIdx ][ i ][ orderIdx ]
		AttrHeight[ attrIdx ][ i ][ orderIdx ] = tempAttrHeight[ attrIdx ][ i ][ orderIdx ]
		if( ai_attribute_map_absolute_coding_enabled_flag AttributeMapAbsoluteCodingEnabledFlag [ atlasIdx ][ attrIdx ][ i ] == 0) {
			j=  VPCCMapPredictorIndex( i ) 
			for (y = 0; y < AttrHeight[ attrIdx ][ i ][ orderIdx ] ; y++ ){
				for (x = 0; x < AttrWidth[ attrIdx ][ i ][ orderIdx ] ; x++ ){
					AttrFrame[ attrIdx ][ i ][ orderIdx ][ 0 ][ y ][ x ] = 
					Clip3(0, (1 << tempAttrBitdepth[ attrIdx ][ i ][ orderIdx ]) – 1,
					tempAttrFrame[ attrIdx ][ i ][ orderIdx ][ 0 ][ y ][ x ] +
					AttrFrame[ attrIdx ][ j ][ orderIdx ][ 0 ][ y ][ x ] )
				}
			}
		}
		else {
			for (y = 0; y < AttrHeight[ attrIdx ][ i ][ orderIdx ] ; y++ ){
				for (x = 0; x < AttrWidth[ attrIdx ][ i ][ orderIdx ] ; x++ ){
					AttrFrame[ attrIdx ][ i ][ orderIdx ][ 0 ][ y ][ x ] = 
							tempAttrFrame[ attrIdx ][ i ][ orderIdx ][ 0 ][ y ][ x ]
				}
			}
		}
	}
3 [bookmark: _GoBack]Conclusion
Here we present an simplification to the V-PCC CD text related to the alignment of bit depth information for attributes. 
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