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[bookmark: _Toc39010819]Change 1: G-PCC decoder configuration record
In subclause7.2.1.2, replace
aligned(8) class GPCCDecoderConfigurationRecord {
	unsigned int(2)	configurationVersion = 1;  
	unsigned int(1)	simple_profile_compatibility_flag; 
	unsigned int(1)	dense_profile_compatibility_flag;
	unsigned int(1)	predictive_profile_compatibility_flag;
	unsigned int(1)	main_profile_compatibility_flag;
	unsigned int(18)	reserved_profile_compatibility_18bits;
	unsigned int(8)	level_idc;

	unsigned int(8)	numOfSetupUnits;
	for (i=0; i<numOfSetupUnits; i++) {
		tlv_encapsulation	setupUnit; 	//as defined in ISO/IEC 23090-9
	}
	// additional fields
}
with
aligned(8) class GPCCDecoderConfigurationRecord {
	unsigned int(2)	configurationVersion = 1;  
	unsigned int(1)	simple_profile_compatibility_flag; 
	unsigned int(1)	dense_profile_compatibility_flag;
	unsigned int(1)	predictive_profile_compatibility_flag;
	unsigned int(1)	main_profile_compatibility_flag;
	unsigned int(18)	reserved_profile_compatibility_18bits;
	unsigned int(8)	level_idc;

unsigned int(1) 	multiple_temporal_level_tracks_flag;
unsigned int(1)	frame_rate_present_flag;
unsigned int(3) 	num_temporal_levels;   
bit(3) 			reserved = 0;
for(i=0; i < num_temporal_levels; i++){
		unsigned int(16)	temporal_level_id;
		if (frame_rate_present_flag)
			unsigned int(16)	frame_rate;
}

	unsigned int(8)	numOfSetupUnits;
	for (i=0; i<numOfSetupUnits; i++) {
		tlv_encapsulation	setupUnit; 	//as defined in ISO/IEC 23090-9
	}
	// additional fields
}

In subclause 7.2.1.3, replace
configurationVersion is a version field. Incompatible changes to the record are indicated by a change of version number.
simple_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Simple profile defined in Annex A of ISO/IEC 23090-9. simple_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Simple profile.
dense_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Dense profile defined in Annex A of ISO/IEC 23090-9. dense_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Dense profile.
predictive_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Predictive profile defined in Annex A of ISO/IEC 23090-9. predictive_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Predictive profile.
main_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Main profile defined in Annex A of ISO/IEC 23090-9. main_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Main profile.
NOTE : G-PCC player ignores the G-PCC bitstream if the indicated profiles are not supported. 
NOTE: When none of simple_profile_compatibility_flag, dense_profile_compatibility_flag , predictive_profile_compatibility_flag, and main_profile_compatibility_flag set to 1,  it means the G-PCC bitstream is not conformant to profiles defined in Annex A of ISO/IEC 23090-9. 
reserved_profile_compatibility_18bits shall be equal to 0 in bitstreams conforming to this configuration version 1 of this record.  Other values for reserved_profile_compatibility_18bits are reserved for future use by ISO/IEC. G-PCC player shall ignore the value of reserved_profile_compatibility_18bits.
level_idc indicates a level to which the bitstream conforms as specified in Annex A of ISO/IEC 23090-9. Bitstreams shall not contain values of level_idc other than those specified in Annex A of ISO/IEC 23090-9. Other values of level_idc are reserved for future use by ISO/IEC.
numOfSetupUnits specifies the number of G-PCC setup units in the decoder configuration record.
setupUnit contains one G-PCC unit carrying one of SPS, GPS, APS, and tile inventory as defined in ISO/IEC 23090-9 [GPCC]
with
configurationVersion is a version field. Incompatible changes to the record are indicated by a change of version number.
simple_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Simple profile defined in Annex A of ISO/IEC 23090-9. simple_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Simple profile.
dense_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Dense profile defined in Annex A of ISO/IEC 23090-9. dense_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Dense profile.
predictive_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Predictive profile defined in Annex A of ISO/IEC 23090-9. predictive_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Predictive profile.
main_profile_compatibility_flag equal to 1 specifies that the bitstream conforms to the Main profile defined in Annex A of ISO/IEC 23090-9. main_profile_compatibility_flag equal to 0 specifies that the bitstream conforms to a profile other than the Main profile.
NOTE : G-PCC player ignores the G-PCC bitstream if the indicated profiles are not supported. 
NOTE: When none of simple_profile_compatibility_flag, dense_profile_compatibility_flag , predictive_profile_compatibility_flag, and main_profile_compatibility_flag set to 1,  it means the G-PCC bitstream is not conformant to profiles defined in Annex A of ISO/IEC 23090-9. 
reserved_profile_compatibility_18bits shall be equal to 0 in bitstreams conforming to this configuration version 1 of this record.  Other values for reserved_profile_compatibility_18bits are reserved for future use by ISO/IEC. G-PCC player shall ignore the value of reserved_profile_compatibility_18bits.
level_idc indicates a level to which the bitstream conforms as specified in Annex A of ISO/IEC 23090-9. Bitstreams shall not contain values of level_idc other than those specified in Annex A of ISO/IEC 23090-9. Other values of level_idc are reserved for future use by ISO/IEC.
[Ed(SOH) : We need to further study about level_idc indication based on consideration of maximum slice points, maximum slice dimension, and maximum sequence bound box dimension per temporal level. In ISO/IEC 23090-9,  level_idc currently indicates the limit of maximum slice points, maximum slice dimension, and maximum sequence bound box dimension for whole sequence and is signaled in SPS. After considering these limits per temporal level, if needed, the harmonization of level_idc indication between G-PCC codec and system signaling is recommended.]
[Ed(SOH) : We need to clearly specify the definition of temporal level in our specification text.]
[Ed(SOH) : Currently, the decoder configuration record also can be present in the sample entry of track when no temporal level exists. We need to further study and clearly specify about the usage and signaling of multiple_temporal_level_tracks_flag, frame_rate_present_flag, num_temporal_levels, temporal_level_id, and frame_rate attributes when there is no temporal layer in the respective track. ]
multiple_temporal_level_tracks_flag indicates the presence of multiple temporal level tracks in the file. Value 1 indicates the G-PCC bitstream frames are grouped into multiple temporal level tracks. Value 0 indicates all temporal levels samples are present in a track.
frame_rate_present_flag indicates the presence of average frame rate information. Value 1 indicates the average frame rate information is present. Value 0 indicates the average frame rate information is not present. [Ed(SOH) : when frame rate always presents in multiple temporal levels, need to study the relation between multiple_temporal_level_tracks_flag and this flag]
num_temporal_levels indicates the maximum number of temporal levels the G-PCC bitstream frames are grouped into. When the temporal level information is not available or all the frames are signalled in one temporal level this filed value shall be set to 1. The minimum value of num_temporal_levels shall be 1. [Ed(SOH) : it is not clearly defined about the relationship between this value and the above multiple_temporal_level_tracks_flag, especially for the case when there is no temporal layer in the track] 
temporal_level_id indicates temporal level identifier of a G-PCC sample.
frame_rate gives the average frame rate of a temporal level in units of frames / (256 seconds). Value 0 indicates an unspecified average frame rate.  
numOfSetupUnits specifies the number of G-PCC setup units in the decoder configuration record.
setupUnit contains one G-PCC unit carrying one of SPS, GPS, APS, and tile inventory as defined in ISO/IEC 23090-9 [GPCC]

Change 2: temporal scalability signaling in G-PCC tile tracks.
Add after subclause 7.2.3 G-PCC Component Information box
7.2.4. [bookmark: _Toc83920333]G-PCC Scalability information box
7.2.4.1. Definition
Box Types:	'gsci'
Container:	SampleEntry ('gpt1') 
Mandatory:	No
Quantity:	Zero or one
This box is defined to indicate the scalability information present in a G-PCC tile track. When this box is present in a sample entry of tracks, it indicates that temporal scalability is supported, and this box provides the number of temporal levels present in that G-PCC track.

7.2.4.2. Syntax
aligned(8) class GPCCScalabilityInfoBox 
	extends FullBox('gsci', version = 0, 0) {
unsigned int(16) num_temporal_levels;	
for(i=0; i < num_temporal_levels; i++){
unsigned int(16) temporal_level_id; 
}
}

7.2.4.3. Semantics
num_temporal_levels indicates the number of temporal levels present in the samples of the respective track.
temporal_level_id indicates a temporal level identifier of the samples signalled in the respective track.

In subclause 7.5.3.1, replace
A G-PCC tile track shall use GPCCTileSampleEntry which extends VolumetricVisualSampleEntry with a sample entry type of 'gpt1'. 

When a G-PCC tile track carries a single G-PCC component, the GPCCComponentInfoBox shall be present in the sample entry to indicate the type of the component present in the track. When a G-PCC tile track carries all of the G-PCC components, the GPCCComponentInfoBox box shall not be present. 
Tile identifiers present in samples of the respective tile track are signaled in GPCCTileSampleEntry. The tile identifiers present in a tile track sample shall not overlap with the tile identifiers present in other tile track(s) samples. (Ed (SOH) : we need further study on this constraint when each tile track carries a single G-PCC component)
with
A G-PCC tile track shall use GPCCTileSampleEntry which extends VolumetricVisualSampleEntry with a sample entry type of 'gpt1'. 

When a G-PCC tile track carries a single G-PCC component, the GPCCComponentInfoBox shall be present in the sample entry to indicate the type of the component present in the track. When a G-PCC tile track carries all of the G-PCC components, the GPCCComponentInfoBox box shall not be present. 
Tile identifiers present in samples of the respective tile track are signaled in GPCCTileSampleEntry. The tile identifiers present in a tile track sample shall not overlap with the tile identifiers present in other tile track(s) samples. (Ed (SOH) : we need further study on this constraint when each tile track carries a single G-PCC component) 
A G-PCC tile track may signal the temporal level identifier(s) of the G-PCC samples present in that track. A GPCCScalabilityInfoBox box may be present in the sample entry to signal the temporal level identifiers present in that tile track. A G-PCC tile track may signal one or more tiles belonging to one or more temporal levels or all temporal levels.

In subclause 7.5.3.1.1, replace
aligned(8) class GPCCTileSampleEntry 
	extends VolumetricVisualSampleEntry ('gpt1') {
	unsigned int(1) 	dynamic_num_tiles_flag;
	bit(7) reserved = 0;
	unsigned int(16) 	max_num_tile_ids_in_track;
	for(i=0; i < max_num_tile_ids_in_track; i++){
				unsigned int(16)	tile_id; 
	}	
	GPCCTileConfigurationBox 	config;		// optional 
	GPCCComponentInfoBox 		info;			// optional
	
}
with
aligned(8) class GPCCTileSampleEntry 
	extends VolumetricVisualSampleEntry ('gpt1') {
	unsigned int(1) 	dynamic_num_tiles_flag;
	bit(7) reserved = 0;
	unsigned int(16) 	max_num_tile_ids_in_track;
	for(i=0; i < max_num_tile_ids_in_track; i++){
				unsigned int(16)	tile_id; 
	}	
	GPCCTileConfigurationBox 	config;		// optional 
	GPCCComponentInfoBox 		info;			// optional
	GPCCScalabilityInfoBox 		scalability_info; // optional
}

In subclause 7.5.3.1.2, replace
dynamic_num_tiles_flag indicates whether the number of G-PCC tiles or tile identifiers present in samples of the respective G-PCC tile track are changed or not in the stream. Value 0 indicates the number of tiles and tile identifiers keep constant across all samples in the respective track and the number of G-PCC tiles and G-PCC tile identifiers corresponding to all samples are signalled in the sample entry. Value 1 indicates either the number of G-PCC tiles or G-PCC tile identifiers present in samples are changed in the stream. 
max_num_tile_ids_in_track indicates the maximum number of unique G-PCC tile identifiers present in the samples of the respective track. When dynamic_num_tiles_flag is 0, each sample in the respective G-PCC tile track shall contain max_num_tile_ids_in_track number of G-PCC tiles and the identifiers of those G-PCC tiles are not changing in the stream. When dynamic_num_tiles_flag is 1, each sample in the G-PCC tile track contains at most max_num_tile_ids_in_track number of G-PCC tiles and the identifiers of those G-PCC tiles may be changed between samples.

tile_id indicates an identifier for a particular G-PCC tile corresponding to samples in the respective track. 
config is a G-PCC tile group configuration record information.
info is an instance of the GPCCComponentInfoBox, which indicates G-PCC component information carried in the respective track. It indicates G-PCC component type carried in the track, and it also indicates the attribute name, index, and optionally attribute type of G-PCC component carried in the G-PCC attribute track.
with
dynamic_num_tiles_flag indicates whether the number of G-PCC tiles or tile identifiers present in samples of the respective G-PCC tile track are changed or not in the stream. Value 0 indicates the number of tiles and tile identifiers keep constant across all samples in the respective track and the number of G-PCC tiles and G-PCC tile identifiers corresponding to all samples are signalled in the sample entry. Value 1 indicates either the number of G-PCC tiles or G-PCC tile identifiers present in samples are changed in the stream. 
max_num_tile_ids_in_track indicates the maximum number of unique G-PCC tile identifiers present in the samples of the respective track. When dynamic_num_tiles_flag is 0, each sample in the respective G-PCC tile track shall contain max_num_tile_ids_in_track number of G-PCC tiles and the identifiers of those G-PCC tiles are not changing in the stream. When dynamic_num_tiles_flag is 1, each sample in the G-PCC tile track contains at most max_num_tile_ids_in_track number of G-PCC tiles and the identifiers of those G-PCC tiles may be changed between samples.

tile_id indicates an identifier for a particular G-PCC tile corresponding to samples in the respective track. 
config is a G-PCC tile group configuration record information.
info is an instance of the GPCCComponentInfoBox, which indicates G-PCC component information carried in the respective track. It indicates G-PCC component type carried in the track, and it also indicates the attribute name, index, and optionally attribute type of G-PCC component carried in the G-PCC attribute track.
scalability_info indicates the temporal scalability level identifiers information present in the samples of this track.

Change 3: temporal level track samples and sample grouping
Add following subclauses.  
[bookmark: _Toc83920348]X. Temporal level track samples
The presentation time of samples present in different temporal level tracks belonging to the same point cloud component shall be different. For example, the presentation time of geometry component samples present in temporal level 0 and temporal level 1 geometry component tracks shall be different. 
The smallest composition time difference between two consecutive samples in the temporal level Y shall be equal to or greater than the smallest composition time difference between two consecutive samples in the temporal level X when Y is greater than X.

Y. Temporal level sample group 
The temporal level sample grouping ('tele') defined in ISO/IEC 14496-12 provides a codec-independent sample grouping that can be used to group G-PCC samples in a track (and potential track fragments) according to temporal level, where samples of one temporal level have no coding dependencies on samples of other temporal levels.
The temporal level sample group 'tele' specified in ISO/IEC 14496-12 [2] shall be used to indicate the temporal level identifier value. When the G-PCC data is carried using multiple temporal level tracks, the 'tele' sample group shall be present only in tracks that carry geometry data. When the 'tele' sample group is present in a G-PCC track, the samples belonging to a temporal level identifier shall be mapped to the sample group description index equal to temporal level identifier plus 1. The sample description box shall signal the sample description for all the levels signaled in the decoder configuration record. 
The temporal level of a sample in an attribute track is identical to the temporal level of the corresponding sample, i.e., the sample with the same composition time stamp, in the referenced geometry track.
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