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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are descri
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different)ty
of documents should be noted. This document was drafted in accordance with the editorial rules of'the I
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Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

and IEC draw attention to the possibility that the implementation of this documentsmay involve
of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or, applicability of
med patent rights in respect thereof. As of the date of publication of this document, 1SO and IEC had
eived notice of (a) patent(s) which may be required to implement this document;yHowever, implement
cautioned that this may not represent the latest information, which may be-obtained from the pat]
abase available at www.iso.org/patents and https://patents.iec.ch. ISO jand IEC shall not be h
[ponsible for identifying any or all such patent rights.

y trade name used in this document is information given for the~convenience of users and does
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressi
hited to conformity assessment, as well as informatiop-about ISO's adherence to the World Tr
panization (WTO) principles in the Technical Barriers todrade (TBT) see www.iso.org/iso/foreword.ht]
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Information technology — Coded representation of
immersive media —

Part 18;
Cirriage of geometry-based point cloud compression data

AMENDMENT 1: Support for temporal scalability

Clause 3
Add the following terms:

3.12
temporal level track

volumetric visual track which carries a subset of point cloud frames in thie G-PCC bitstream that constituf

temporal sub-sequence of the actual G-PCC bitstream

3.13
temporal level tile track

ea

volumetric visual track which carries one or more G-PCC tiles of a subset of point cloud frames in the G-FCC

bitftream that constitute a temporal sub-sequence of the actual G-PCC bitstream
7.2|1.2

Replace the content of the subclause with the following:

aligned (8) class GPCCDecoderConfigurationRecord ({
unsigned int (8) configurati@nvVersion = 1;
unsigned int (2) reserved 0;

unsigned int (1) simple_profile compliant;
unsigned int (1) densexprofile compliant;
unsigned int (1) predictive profile compliant;
unsigned int (1) mailnd profile compliant;
unsigned int (18) reserved profile 18bits
unsigned int (8) level idc;

(
(
(
(
(
(
(
(

unsigned int (7) num_setup unit arrays;
unsigned int (1) array completeness;
for (i=0; i<nlum setup unit arrays; i++) {
unsignedWNint (8) setup unit type;
unsigpeditint (8) num_setup units;
for A9=0; j<num setup units; j++) {
£V encapsulation  setup unit; //as defined in ISO/IEC 23090-9, Annex B

¥
}
/AhY¥additional fields

7.2.1.3

Replace

— numOfSetupUnits specifies the number of following setupunit presentin the decoder configuration record.

— setupUnit contains one data unit carrying one of SPS, GPS, and APS as defined in ISO/IEC 23090-9.

© ISO/IEC 2024 - All rights reserved
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with

num_setup unit arrays indicates the number of arrays of setup units of the given type(s).

array_completeness when equal to 1 indicates all parameter sets of all types are in the following ar

ray

and none are in the stream; when equal to 0 indicates that parameter set(s) of one or more types may

be in the stream; the default and permitted values are constrained by the sample entry type. When
sample entry type of the track is 'gpe1' or 'gpc1', the value of array completeness shall be equal to

setup unit_ type indicates the type of G-PCC setup units as defined in Annex B of ISO/IEC 23090-9.
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CoIainer: Sample Group Description Box (' sgpd')

num_setup units specifies the number of following setup unit presentinthe decoder configuration rgeq

setup unit contains one data unit carrying one of SPS, GPS, and APS as defined in ISO/IEC 23090-9.

5 726and 7.2.7
l the following subclauses after 7.2.4.
.5 G-PCC parameter set sample group

.5.1 Definition

up Types: 'gpsg’

datory: No

hntity: Zero or more

-PCC parameter set sample group entry contains the parameter set information for samples that mapj
t from sampleToGroupBox. Multiple sampieToGroupBox With grouping type equal to ‘gpsg’ but wit
Ferent grouping type parameter may be-present. When multiple instances of the sampleToGroupBox W
uping type equal to 'gpsg' are present, the version of all the sampleToGroupBox boxes shall be sett

-PCC parameter set sample group may be present in G-PCC tracks with track type 'gpcg’, ‘'gpe
cb’ and 'gpeb’. A G-PCC.parameter set sample group shall not be present in G-PCC tracks with tr
e 'gpcl’, 'gpel’and 'gpol’ .

ampleToGroupBox With grouping type equal to ‘gpsg’ with a particular grouping type parame
vides the mapping:between samples with G-PCC parameter set sample group entries that contains
ameter sets of that'particular type.

pleToGreupBox with grouping type equal to ‘gpsg’ with a particular grouping type parameter, the G-
ametersset' sample group entry contains all the parameter sets of that particular type for decoding the sanj
le itcan also contain other parameter sets as well.

Wi

ped
h a
ith

1.

’

5,
hck

Fer

all

[E Whefi-a*particular G-PCC parameter set sample group entry is referred to / mapped to a sample in a

PCC
ple

Thit'a SampleToGroupBox With groupi ng type PQIIHI to ‘gpsg’ with a par‘rit‘ular grouping type paramef

er,

a sample shall be mapped to group description index value 0 when one of the following case is satisfied:

The sample contains parameter set of that particular type.

— The sample does not contain the parameter set of that type but other parameter sets are present in the

sample entry.

For tracks with types 'gpeg’, 'gpcb’ and 'gpeb’, if only one sampleToGroupBox with grouping type equal
to ‘gpsg’ is present in the track then grouping type parameter shall be set to zero. When a sample is
mapped to a G-PCC parameter set sample group entry in a sampleToGroupBox With grouping type equal to

© ISO/IEC 2024 - All rights reserved
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‘gpsg’ and grouping type parameter equal to zero, the G-PCC parameter set sample group entry contains

the

information to all the required parameter sets for the sample.

Annex L describes how the file player supports the random access.

7.2

ali

.5.2 Syntax

gned (8) class GPCCParameterSetInfoEntry ()
extends VolumetricVisualSampleGroupEntr ("gpsg') {

7.2,

9Pq

nung

paf

san

gprd4

7.2
7.2
Th

.6 Sub-frame timing sample group

.6.1 Definition

unsigned int (1) gpcc unit offset flag;
unsigned int(7) num parameter sets minusl;

for(int 1 = 0; i <= num parameter sets ~minusl; i++) {
unsigned int (4) parameter set type;
unsigned int (4) parameter set id;

unsigned int (16)sample offset
if (gpcc_unit offset flag)
unsigned int(8) gpcc_unit offset;

5.3 Semantics

c unit offset flag indicates whether the gpcc unit offset inforniation is present in the sample
description entry or not.

_parameter sets minusl plus one indicates the number of parameter sets described in the sample

description entry.

ameter set type indicates the type of the i-th parameter setds indicated in Table B.1 of ISO/IEC 23090-9.
parameter set id indicates the identifier of parameter set carried in the indicated sample. In cas¢ of
geometry parameter set, this value is equal to gps: gedém parameter set id present in the GPS. In cpse
of attribute parameter set, this field value is equahto aps attr parameter set id presentin the APY In
case of sequence parameter set, this field valuedis €qual to sps_seq parameter set id presentinthe §PS.

ple offset specifies the sample offset fron¥the immediately preceding sync sample where the indicated
parameter set is contained. The value of €ample offset shall be equal to or greater than 0.

NOTE When sample offset is equal to 0, the sample that contains the parameter set is the immediately
preceding sync sample.

c unit offset specifies that the i-th parameter set is the (gpcc unit offset + 1)-th GPCC unit in the
sample that contains the parameter set. The value of gpcc unit offset shall be equal to or greater thah 0.

NOTE When gpcc, unit offset is equal to 0, the parameter set is the 1st GPCC unit in the sample that
contains the parameter set.

s.&ample group provides sub-frame timing information which indicates a time offset to the compositiion
+h ralll pYa¥al

tin

£ +1 L £ AL +l 1 £l 1
COTr e 1T G0 ocuul.uc L,Uul,auuus IS U011 atITC T vv ITCTT oI u [2193\N LuuLauuus CIITS oouul.uc STUUpPTIIdasS no

CompositionOffsetBox, the composition time of the G-PCC sample corresponds to the decoding time of
this sample. The composition times for G-PCC sub-frames contained in a G-PCC sample is derived after the
composition time of the containing G-PCC sample is resolved.

When the difference between sub-frame time offsets is constant (constant time offset delta equals
1) for a group of G-PCC samples, the time offset of the i-th G-PCC sub-frame in a sample is equal to
subframe time offset delta * iandthe compositiontimestamp of the i-th G-PCC sub-frame in a sample
is computed as cTS[i] = CT + subframe time offset delta * i, where CT is the composition time of
the sample containing the G-PCC sub-frame and i is varying from 0 to subframe count - 1, included.

© ISO/IEC 2024 - All rights reserved
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— When the difference between sub-frame time offsets is not constant (constant time offset delta
equals 0) for a group of G-PCC samples, the time offset of the i-th G-PCC sub-frame in a sample is equal
to subframe time offset[i] and the composition timestamp of the i-th G-PCC sub-frame in a sample is
computed as CcTS[i] = CT + subframe time offset[i], Where CT is the composition time of the sample
containing the sub-frame and i is varying from 0 to subframe count - 1, included.

The loop on subframe time offset[i] isimplicitly ordered in the order of sub-frames present in the samples
mapped to this entry with increasing frame index or frame number attribute values.

When a G-PCC bitstream contains sub-frames, i.e. frame number or frame index attribute, the following
corjstraints are applied:

— | For single track encapsulation, when the G-PCC bitstream is carried using G-PCC tracks with~'gpé1 or
‘gpeg’ sample entry type, the subframe timing sample group may be present in the G-PCC track.

— | For multi-track encapsulation, when the G-PCC bitstream is carried in multiple G-PCC tracks with 'gpf1"
or 'gpcg' sample entry type, the subframe timing sample group may be present\only in the G-FCC
attribute track carrying the frame number or frame index attribute data units./The subframe timling
sample group shall not be presentin G-PCC geometry track or G-PCC attribute trdck'which does not cafry
the frame number or frame index attribute data units.

— | For encapsulation with G-PCC tile tracks, the sub-frame timing sample grodip may be present only in the
G-PCC tile track ('gpt1') carrying all components or in G-PCC attribute tile track carrying the frame
number or frame index attribute data units. The subframe timing sample group shall not be present jn a
tile base track. The subframe timing sample group shall not be present in the following G-PCC tile tragks:

— G-PCC tile track carrying all components which are not'cemprised of the frame number or frame
index attribute data units;

— G-PCC geometry tile track;
— G-PCCattribute tile track which are not comprised of frame number or frame index attribute data units.

— | The sub-frame timing sample group may be present in temporal level tracks or temporal level tile tragks
with the same constraints as for single track-or multi-track encapsulations described in this clause.

NOTE The sub-frame timing samplée<group, when present, allows file readers to access to precise tinling
information (e.g. corresponding to a cappture time by a 3D sensor). When the G-PCC bitstream contains the frgme
number attribute data units potentially leading to sub-frame reordering across samples, the subframe tinfing
sample group can be present in the appropriate G-PCC tracks to help file readers in reordering the sub-frames.

7.2,.6.2 Syntax

alijgned(8) class SubFrameTimingGroupEntry ()
extends VolumetricVisualSampleGroupEntry (‘sfcf’) {

unsigned int &) constant time offset delta;
unsigned in& A7) reserved = 0;

unsigned iat(32) subframe count;

if (congfant time offset delta == 1) {

unsigned int (32) subframe time offset delta;
}
elkse, {
for (int i=0; i < subframe count; i++) {
signed int(32) subframe time offset[i];

1
7

}
7.2.6.3 Semantics

constant time offset delta indicates whether all G-PCC sub-frames contained in the G-PCC samples
mapped to this entry have a constant time offset delta with the previous G-PCC sub-frame in the
increasing order of their frame index or frame number attribute values. Value 1 indicates that the time
offset delta is constant.

© ISO/IEC 2024 - All rights reserved
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subframe count is an unsigned integer that counts the number of G-PCC sub-frames in the G-PCC samples

mapped to this entry. The value 0 is reserved.

subframe time offset delta isan unsigned integer that gives the difference, in the timescale of the media,

between composition timestamps of two successive G-PCC sub-frames present in a G-PCC sam
mapped to this entry.

subframe time offset[i] is a signed integer that indicates the time offset of the i-th G-PCC sub-fra
present in the G-PCC samples mapped to this entry, in the timescale of the media. This time offset is

7.217 TLV sample group
7.2.7.1 Definition

Group Types: 'tlvs!

Cotcainer: Sample Group Description Box (*sgpd')

Mandatory: No

Qupntity: Zero or more

The use of 't1vs' for the grouping type in sample grouping indicates the number of slices and the num

of

wit
type may be present (when default sample grouping gansot apply). The grouping type parameter in f
SarjpleToGroupBox is undefined.

Th

"gcb' tile base track.-The 't1vs' sample grodp’shall not be present in 'gpci' or 'gpcg' attribute trac
'gdel', 'gpeg', 'gpeb’, 'gpcb',or 'gptl' tr&ck carrying DUs of all components.

Anhex M describes how a G-PCC frame isreconstructed from multiple tracks. The reconstruction proces
applied to the following cases containifig more than one slice:

7.2,7¢2 ,Syntax

relative to the composition timestamp of the sample containing the sub-frame.

[LVs per slice of the samples associated with this sample,group. When a sampleGroupbescription

b 't1vs' sample group may be present in 'gpel' or 'gpeg' or 'gptl' geometry tracks referenced b

one geometry track and its aSsociated attribute tracks;

each set of geometry tile\track and its associated attribute tile tracks;

when temporal scalability is in use:

— each set of geometry temporal level track and its associated attribute temporal level tracks;

— eachsetof geometry temporal tile track and its associated attribute temporal tile tracks.

ple

me

ber
Box

h grouping_type equal to ‘tlvs’ is present, an accompanying sampleToGroupBox With the same groupjing

his

y a
ks,

S is

aligned(8) class GPCC_TLVToSliceGroupEntry () extends
VolumetricVisualSampleGroupEntry (‘tlvs’)

{

}

unsigned int nb referenced tracks;

unsigned int (16) num slices;

for (int I = 0; i < num slices; i++){

unsigned int (8) num tlvs[l + nb referenced tracks]

}

7.2.7.3 Semantics

© ISO/IEC 2024 - All rights reserved
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nb_referenced tracks is equal to the number of tracks referenced by the ‘gpca’ track references from the
geometry track containing this sample group to attribute tracks.

num_slices indicates the number of slices present in the samples associated with this sample group.

num_tlvs is an array of integers providing the number of consecutive TLV units of the geometry track
containing this sample group and the referenced tracks of a given slice in the samples associated with this
sample group.-The array is ordered starting by the number of TLV units for the geometry track containing
this sample group, followed by the number of TLV units for each attribute track referenced by the ‘gpca’
track reference, in the order of tracks within the track reference.

7.6
Ad
7.6

SyncsampleBox may be present in the following tracks:

WH
tra
tra

WH
a)

 the following subclause after 7.5.

Sync sample box

Track with sample entry type ‘gpeg’
Track with sample entry type ‘gpcg’

Track with sample entry type ‘gpeb’ orgpcb’

NOTE SyncSampleBox isnot presentin track with sample entrytype ‘gpel’ and in track with sample er]
type ‘gpcl’ since all samples have intra coded frame and all pafameter sets are carried in the sample entry.
NOTE SyncSampleBox isnot presentin the tile base track when all parameter sets that are needed to dec

any samples in the associated tile tracks are carried in the\tile base track sample entry.
ync sample with sample entry type ‘gpcg’ and ‘gpce” shall satisfy all the following conditions:
It shall be independently decodable.

None of the samples that come after the’sync sample (in decoding order) have any decoding depende
on any sample prior to the sync sample.

All samples that come after the-sync sample (in decoding order) and until the next sync samples
successfully decodable.

The parameter set(s) required to decode the sample shall be included either in the sample itself or in
sample entry.

en itis present inthe'track with sample entry type ‘gpcg’, syncsampleBox shall be present in the geome
k and the associated attribute tracks. The sync samples in the geometry track and its associated attrib
ks that are indicated in syncsamp1eBox shall be aligned.

en it is present in the track with sample entry type ‘gpeb’ or ‘gpcb’, the following applies:

If the'sample is a sync sample, all parameter sets needed for decoding the associated G-PCC tile tr
samples shall be included either in the sample entry or in the sample itself.

try

bde

hCy

are

the

try

ute

hck

b)

Otherwise (the sample is not a sync sample), all parameter sets needed for decoding the associated
G-PCC tile track samples shall be included either in the sample entry or in any of the samples since the

previous sync sample to the sample itself, inclusive.

When both syncsampleBox and G-PCC parameter sets sample group are not present in a track with sample
entry type ‘gpeg’, gpcg’, ‘gpeb’ or‘gpcb’, the method to perform random access playback is not specified.

When temporal scalability is supported and the G-PCC bitstream is stored in multiple temporal level tracks,
SyncSampleBox may be present in all the tracks.

© ISO/IEC 2024 - All rights reserved
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9.2.3.1

Replace the last paragraph with:

Static viewport information is signalled in GpccviewportInfoConfigutationBox presentin the sample entry
of one of G-PCC bitstream track, G-PCC geometry track, or G-PCC tile base track. cpccviewportInfoConfigut
ationBox shall not be present in any G-PCC attribute tracks and G-PCC tile tracks.

W]» an onoongs PRS- = PR IS R 2 £ 272 Po Pt =1 £ 3n thn coyanln anteygy Af Ann Af C DCC b ctenaiay £o
\S2 3 SereatT BT OO+ o1 it5tt
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9.2
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9.2
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CC geometry track, or G-PCC tile base track, both of dynamic _int camera flagand dynamic ext camne
g shall be set to 0.

4.2
1 the following:

h of dynamic int camera flag and dynamic ext camera flag in GPCCViewpdrtInfoConfigutation
1l not be set to 0.

4.3.3

place the content of the subclause with:

num_viewports indicate the number of viewports signalléd)in the sample.
viewport id is an identifier thatis used to identify theviewport.

When viewport cancel flag is equals to 1, ityindicates that the viewport with the viewport id
cancelled. Whenviewport cancel flagisequalstoO,itindicatesthateither cameraextrinsicinformat
structure or camera intrinsic information stvucture shall be present in the current sample.

When camera ext flagisequalto 1, itindicates that the extrinsic camera information structure of {
viewport is present in the current sample. It shall be equal to 0 when dynamic_ext camera flagin
sample entry is equal to 0.

When camera_int flag equal-to 1 indicates that the intrinsic camera information structure of {
viewport is present in the-current sample. It shall be equal to 0 when dynamic_int camera flagin
sample entry is equal to 0:

lise 12

1 the following new clause after Clause 11.

Témporal scalability support

ra

Box

is
ion

his
the

his
the

12.1 General

A G-PCC temporal level is a subset of the point cloud frames that constitute a temporal sub-sequence of the
actual G-PCC bitstream. Each point cloud frame may be associated with a particular temporal level. Each
temporal level is identified by a unique temporal level identifier with the first temporal level having the id 0.

A G-PCC bitstream may be carried/stored in one or more temporal level tracks. Necessary information to
describe the temporal level tracks and the mapping between a sample and its temporal level may be available
in the file. A G-PCC sample belonging to a certain temporal level shall not have any decoding dependency

© ISO/IEC 2024 - All rights reserved
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on any G-PCC samples present in higher temporal levels. Prior to decoding process, necessary samples are
extracted from the temporal level track(s) and combined into a single conforming G-PCC bitstream. When
extracting a G-PCC bitstream for a target temporal level with an id greater than 0 and target tile ids, data
from all lower temporal level samples are also included in the resulting output bitstream, and the required
G-PCC tracks are selected accordingly during the extraction process.

Figure 4 shows an example of enabling the playback of a G-PCC bitstream at 30 fps, 45 fps, and 60 fps when
the G-PCC bitstream are encapsulated into three temporal levels; temporal level 0 represents a 30 fps
subsequence, and temporal levels 1 and 2 represent a 15 fps subsequence, respectively. A combination of
temporal level 0 and temporal level 1 enables the playback of G-PCC bitstream as a 45 fps in average and the

combination of all three temporal levels enables the playback of G-PCC bitstream as 60 fps in average.
- _____C 7_"1_ _________ ,¢__________§w1_ _________ -
A
a b c
Tl Tl
B
d e f
TO TO TO TO TO
C
g h i j k 1
Key
U N The presentation time difference between two consecutive frames
A temporal level 2
B temporal level 1
C temporal level 0
a Frame 4.
b Frame 8.
¢ Frame 12.
d Frame 2.
e Frame 6(
f Frame\10.
Frame 1.
h Frame 3.
i Frame 5.
j Frame 7.
k Frame 9.
1 Frame 11.

Figure 4 — Temporal levels in a G-PCC sequence
When the temporal scalability is used, either any alternatives of same G-PCC content or any alternatives of

same point cloud bitstream shall not be carried in a same file.

© ISO/IEC 2024 - All rights reserved
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12.2 Common data structures

12.2.1 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 G-PCC track (and potential track fragments) according
to temporal level, where samples of one temporal level have no coding dependencies on samples of higher
temporal levels. This sample group may be present in temporal level tracks or in temporal level tile tracks.

WHhen present in a G-PCC track, temporal level sample group provides mechanism to indicate the tempd
level identifier value for each sample in that track.

Anpex | contains examples of how temporal level sample group is indicated according to different tr
engapsulations.

12)2.2 Temporal level sample group in temporal level track

w

th

index equal to temporal level identifier plus 1. The list of tempgral level identifier is available in
GPdCcscalabilityInfoBox thatis presentin the sample entry of the\track.

w
th

tragck plus one. The highest temporal level identifier value is the highest value in the list of temporal le
idepntifiers present in the GpccscalabilityInfoBox ofthat temporal level track.

w

corjtaining attribute component is identical to thetemporal level of the corresponding sample, i.e. the sam
with the same composition time stamp, in the’associated track containing geometry component.

12{2.3 Temporal level sample group in temporal level tile track

w

shdll only be present in a temporal level tile track that contains geometry component when the num

of

levgl tile track, the samplés belonging to a temporal level identifier shall be mapped to the sample gr
degcription index equal to temporal level identifier plus 1. The list of temporal level identifier is availablg

th

GP{CsScalabilisyThfoBox thatis presentin the sample entry of the associated tile base track.

w

th

detinzed as follows:

tri{k, the.value of entry count shall be equal to the highest temporal level identifier value contained

g samples belonging to a temporal level identifier shall be mapped-to the sample group descript

Hen sample group description box with grouping type equalto ‘tele’ is present in temporal level trz
g value of entry count shall be equal to the highest temporal level identifier value contained in

Hen each temporal level track carries a single.component data, the temporal level of a sample in a tr

Ren the G-PCC bitstream is*¢arried using multiple temporal level tile tracks, the ‘tele’ sample gr

temporal levels in the track is greater than one. When the ‘tele’ sample group is present in a tempd

g GpcCTileScalabilityInfoBox ifitis presentin the sample entry of the temporal level tile track or in

Hen sample group description box with grouping type equal to ‘tele’ is present in a temporal level

track plus one. The highest temporal level identifier value contained in the temporal level tile trac

ral

hck

Hen the G-PCC bitstream is carried using multiple temporal level tracks, the\*te1e’ sample group shall
only be present in a temporal level track that contains geometry componentwhen the number of tempd
levpls in the track is greater than one. When the ‘tele’ sample group is(present in a temporal level tr3

ral
ck,
ion
the

ck,
the
vel

hck
ple

up
ber
ral
up
b in
the

tile
in
K is

If cPccTileScalabilityInfoBox is present in the temporal level tile track, the highest temporal
level identifier is the highest value in the list of temporal level identifiers present in that track’s

GPCCTileScalabilityInfoBox bOX.

Otherwise (i.e., GPcCTilescalabilityInfoBox is not present in the temporal level tile track), the highest
temporal level identifier is the highest value in the list of temporal level identifiers present in the

GPCCScalabilityInfoBox in the associated tile base track of that temporal level tile track.
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When each temporal level tile track carries a single component data, the temporal level of a sample in a tile
track containing attribute component is identical to the temporal level of the corresponding sample, i.e. the
sample with the same composition time stamp, in the associated tile track containing geometry component.

12.3 Temporal level track

12.3.1 General

A GREC+track-containingcPecsentabitrerinfobein-the-sample-entryisreferred-as-temporalleveltr
calrying a temporal subset of the G-PCC bitstream. When the G-PCC bitstream is carried in multiple tempd
levgl tracks, all temporal level tracks carrying a subset of same G-PCC bitstream shall use the samésam
enflry type.

In

fldg, predictive profile compatibility flag, and.main_profile_compatibility_flag shall indicaf
prafile to conform to samples in temporal level tracks with current and lower temporalilevel ids. The va
of level idc shallindicate alevel of capability equal to or greater than the highest levelirequired for samg
in femporal level tracks with current and lower temporal level ids.

Temporal level tracks with temporal level id greater than 0 shall have their tzack in movie flags setto

12]3.2 G-PCC scalability information box

12]3.2.1 Definition

Box Types: ‘gsci’

Comtainer: GPCCSampleEntry (‘gpel’, ‘gpeg/~<‘gpcl’, ‘gpcg’, ‘gpcb’, Or ‘gpeb’)
Mldatory: No

Qupntity: Zero or one

This box signals scalability information for a G-PCC track. When this box is present in a G-PCC track w

sampple entries of type ‘gpel’, %gbeg’, ‘gpcl’, ‘gpcg’, ‘gpcb’, Or ‘gpeb’, it indicates that tempd
scdlability is supported and provides information about the temporal levels present in this G-PCC track. T
box shall not be present in,a'G-PCC track when the temporal scalability is not used.

Th

Foy tracks with sample entry type ‘gpcl’ or ‘gpcg’, the GPcCscalabilityInfoBox may be present only in

tra

calfry attribute’component, the cpccscalabilityInfoBox shall not be present but should be inferred fr
thg cpccschlabilityInfoBox in the sample entry of the corresponding G-PCC geometry track.

ack

bach sample entry, the value of simple profile compatibility flag, dense profile, dempatibili

s box shall not be present in G-PCC tile track with a sample entry of type ‘gpt1’.

cks that carrynG-PCC geometry component. For the tracks with sample entry type ‘gpc1’ or ‘gpcg’ wh

ral
ple

ea
lue
les

e

ith
ral
his

the
ich

12.372. 27 Syntax

aligned (8) class GPCCScalabilityInfoBox

extends FullBox(‘gsci’, version = 0, 0) {
unsigned int (1) multiple temporal level tracks flag;
unsigned int (1) frame rate present flag;
bit (3) reserved = 0;
unsigned int (3) num_temporal levels;
for (i=0; i < num temporal levels; i++) {
bit (5) reserved;
unsigned int (3) temporal level id;
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if (frame rate present flag) {
unsigned int (16) frame rate;

}

12.3.2.3 Semantics

multiple temporal level tracks flag indicates the presence of multiple temporal level tracks in the file.
When the sample entry type is ‘gpel’, ‘gpeq’, ‘gpc1’, or ‘gpeg’, the following applies:

frdg

nun

ter]

When one of the following applies, the value of multiple temporal level tracks flag shall'be equalt

When the sample entry type is ‘gpcb’ or ‘gpeb’, the following applies:

When one of the following applies, the value of multipleNtemporal level tracks flag shall be equal t

How the value of multiple temporaii'level tracks flag is handled is described in Annex K.

me rate present flag indicates the presence of average frame rate information. Value 1 indicates
average frame rate information is present. Value 0 indicates the average frame rate information is
present.

_temporal levels indicate the number of temporal levels present in the samples of the respective trg
For ‘gpcb’or ‘gpew’ G-PCC track, this field value indicates the maximum number of temporal ley
present in the,samples of this G-PCC track. The minimum value of num_temporal_levels shall be 1.

poral levet\id indicates temporal level identifier of a G-PCC sample in the respective track. ’
following@pplies to the value of temporal level id:

ITthevalue oImultiple temporal level tracks flag ISequaltoU,1tspecilies thatthere1sno ot
temporal level track for the G-PCC bitstream.

Otherwise, it specifies that there may be other temporal level track(s) for the G-PCC bitstream.

There are more than one temporal level tracks with sample entry type ‘gpel’ orfigpeg’.

There are more than one temporal level tracks with sample entry type ‘gpodf et ‘gpcg’ containing
same component type.

If the value of multiple temporal level tracks flag is equalto 0, it specifies that each tile tr
referred to by the tile base track contains samples from all temporal levels for the G-PCC bitstre3

Otherwise, it specifies that there may be one or more temperal tile tracks that do not contain samy
from all temporal levels for the G-PCC bitstream.

The track is a tile base track with sample enfry‘type ‘gpeb’ and it refers to tile tracks in which th
are more than one temporal level tile tracks of the same tile(s).

The track is a tile base track with sample entry type ‘gpcb’ and it refers to tile tracks in which th
are more than one temporal level tiletracks of the same tile(s) of the same component type.

The value of temporal 1evel id shall be in increment of 1. For a temporal level with temporal i
the immediate next temporal level shall have temporal id equal to x + 1.

er

the

hck
m.

les

cre

cre

the

not

ck.
rels

"he

d x,

When a TrackB is said to be the next temporal level track of another TrackA, TrackB shall cont
samples with temporal id equal to the highest temporal id in TrackA plus 1.

ain

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.

12.3.3 Temporal level track samples
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3.3.1 General

The smallest composition time difference between two consecutive samples in a temporal level track with
amaximum temporal level idY shall be equal to or greater than the smallest composition time difference
between two consecutive samples in a temporal level track with a maximum temporal level id XwhenYis
greater than X.

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 syntax and semantics of samples in a temporal level track carrying more than one G-PCC compoh
as flefined in 7.3.3, shall be applied. The syntax and semantics of samples in a temporal level track carry

onl

12
Th

For
Suy
Moy

For
Sul
Moy

12
12

Th
scd

A 4
gy
ten
be
corf
"9y
pre
thd
ref]

12

y one G-PCC component as defined in 7.4.3, shall be applied.

3.3.2 sub-sample
b syntax and semantics of the sub-sample as defined in 7.3.3.4, is applied.

temporal level track carrying multiple G-PCC components, when sub=samples are present,
SampleInformationBox With flags equal to 0 in sampleTableBox, or in theyrtackFragmentBox of each of
ieFragmentBoxes Shall be present.

temporal level track carrying only one G-PCC component,” when sub-samples are presg
SampleInformationBox With flags equal to 1in sampleTableBek{0r in the TrackFragmentBox of each of
ieFragmentBoxes shall be present.

3.4 Temporal scalability track grouping
3.4.1 Definition

e temporal level tracks carrying the G-PCC geometry component may be grouped into a G-PCC tempg
lability track group.

PCCTemporalScalabilityGroupBox @lay be present in a track with sample entry type ‘gpel’, ‘gpe
cl’, or ‘gpcg’. When GPCCTempdralScalabilityGroupBox iS present, to get a bitstream with m

combined. A GPcCTemporalSealabilityGroupBox may be present in a track that contains the geome
nponent. A GPCCTemporal§ealabilityGroupBox shall not be present in a track with sample entry tj
cl' or 'gpcg' that centains the attribute component. When GpcCTemporalScalabilityGroupBos
sent in tracks with'sample entry 'gpc1i' or 'gpcg', the combination of G-PCC geometry tracks wit
same temporal (sgalability track group implies the combination of G-PCC attribute tracks which
erenced by the G-PCC geometry tracks.

3.4.2<Syntax

ent
ing

the
its

bnt,
ts

-

ral

g’
pre

iporal levels, only the tracks with the same track group id ofaGPcCTemporalScalabilityGroupBox shall

try
ype
is
hin
are

ali

gued (8) class GPCCTemporalScalabilityGroupBox

}

extermrds—frackGroupfypeBox{tgtsg—
// track group id is inherited from TrackGroupTypeBox;

12.4 Temporal level tile track

12.4.1 General

A G-PCC tile track containing GpccTileScalabilityInfoBox in its sample entry is referred as G-PCC temporal
level tile track and it carries one or more G-PCC tiles of a temporal subset of the G-PCC bitstream. When the
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G-PCC bitstream is carried in multiple temporal level tile tracks, all temporal level tile tracks shall use the
sample entry type ‘gpt1”.

12.4.2 G-PCCtile track scalability information box

12.4.2.1 Definition

Box Types: 'gtsi!

Conmtainer: SampleEntry ('gpt1')

Malndatory: No

Qupntity: Zero or one

This box contains the scalability information for a G-PCC tile track with sample entry type ‘gpt1’. This |

maly only be present in a tile track when the sample entry of the associated G-BCCytile base track contair

GP(
ten

WH
sha
ent

Th

Th
sha
ten
enf
GP(

iporal level tile track that contains geometry component.

en temporal scalability is not supported, this box shall not be present in any of G-PCC tile tracks. This |
1l not be present in the G-PCC tile track when the Gpccscalabil{tyInfoBox is not present in the sam
ry of the associated G-PCC tile base track.

e following applies:

If this box is present in the sample entry of a G-PCC(tile track, it indicates that temporal scalabilit
supported and the number of temporal levels in theG-PCC tile track is less than the number of tempg
levels signalled in GpccscalabilityInfoBox present in the associated G-PCC tile base track.

Otherwise, if this box is not present in the sample entry of a G-PCC tile track and cpccscalabilityInfo
is present in the associated G-PCC tile base track, the temporal scalability is supported and the tempqg
scalability information for the G-PCE tile track is derived from the GpccscalabilityInfoBox in
associated G-PCC tile base track. The number of temporal levels and temporal level identifiers for

signalled in crccscalabilityInfoBox, respectively.

Otherwise (this box is notprésentin a G-PCC tile track and GpccscalabilityInfoBox isnotpresentin
associated G-PCC tile base track), temporal scalability is not supported.

s box may only be present in the G-PCC temporal level tile tracks carrying geometry component §
Il not be present in the G-PCC temporal level tile tracks carrying attribute component only, but
iporal level information is inferred from the crpccTilescalabilityInfoBox present in the sam
ry of the corresponding G-PCC temporal level tile track carrying the geometry component or from
Cscalab#ldtyInfoBox present in the sample entry of the associated G-PCC tile base track.

DOX
Sa

CScalabilityInfoBox. When GpcCcTileScalabilityInfoBox presents, it shall 'only be present in a G-FCC

hox
ple

7 is
ral

Box
ral
the
the

G-PCC tile track are inferred to beequal to the number of temporal levels and temporal level identifiers

the

ind
the

ple
the

121422 Syntax
aligned (8) class GPCCTileScalabilityInfoBox
extends FullBox('gtsi', version = 0, 0) {
bit (5) reserved;
unsigned int (3) num_temporal levels;
for (i=0; i < num temporal levels; i++) {
bit (5) reserved;
unsigned int (3) temporal level id;
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4.2.3 Semantics

num temporal levels indicatesthe number of temporallevels presentin the samples of the respective tile track.

temporal level idindicates atemporal level identifier of the samples signalled in the respective tile track.

12
12
Th

12
Th

12

4.3 Temporal level tile track samples

4.3.1 General

e syntax and semantics of samples in a temporal level tile track as defined in 7.5.3.2, shall be applied:

4.3.2 sub-sample

e syntax and semantics of the sub-sample as defined in 7.5.3.2.2, shall be applied.

5 Player behavior with temporal scalability support

Foit handling G-PCC bitstream stored in an ISOBMFF file with temporal level tracks, the G-PCC playe
pravided with a target temporal level and optionally target tile ids, iff the file contains G-PCC tile traq
WHhen extracting a G-PCC bitstream for a target temporal level with‘an id greater than 0 and target tile
datla from all lower temporal level samples are also included in.the resulting bitstream, and the requi
tragcks are selected accordingly during the extraction process:\The extracted G-PCC samples are used

for

I the output bitstream. The extracted G-PCC samples in the output bitstream are in increasing orde

thg decoding time.

Th

e extraction process may extract samples from one‘or more temporal level tracks, and it combines

exflracted samples into one single output bitstreary. Encoder may split a single G-PCC bitstream and st

iti

hto multiple temporal level tracks or multipleitemporal level tile tracks and transmits the file over

neflwork. Prior to decoding process, G-PCC player’extracts samples from the temporal level tracks, combi
thgm into an output bitstream, and feeds it td%a single G-PCC decoder.

NO

Hoyvever, implementation with multiple d€coders can be possible but out of the scope of this document.

NO

12
A

['E Example of temporal levehextraction process is given in Annex 1.

6 Signaling temporal level information in DASH

Jupplemental Property element with a e@schemeIduri attribute equal to "urn:mpeg:mpegI:gpcc:202

emgorallevelIdty.is referred to as GPcCTemporallevelId descriptor. A GPcCTemporallevelId descripto
usgd to identifyrthe different temporal levels present in a Representation of a G-PCC content. At most
GPdCcTempofallevelld descriptor shall be present at the Representation level for the G-PCC media when
G-RCC media is stored in multiple temporal level tracks.

At

ris
ks.
ds,
red
to
- of

the
pre
the
hes

['E The player feeds the output bitstfeam to a single decoder as there is no scalability concept in G-PCC codlec.

D:t
ris
bne
the

noest one GPCcCTemporallevelId descriptor may be present at the Representation level for the G-PCC me

dia

when the G-PCC component media samples are divided into multiple temporal levels and all temporal level
samples are stored in a single temporal level track. The GpccTemporallevelld descriptor shall not be present
at the Representation level when the G-PCC media samples are not divided based on temporal levels.

The crccTemporallevelld descriptor shall include an evalue attribute which specifies a list of space-
separated temporal level identifiers for the temporal levels present in the G-PCC track of the Representation.
The example of DASH signalling is explained in Clause H.4.
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Annex A

Add following clauses after Clause A.3.

A.4 Encapsulation with temporal scalability support

A.4.1 General

This brand specifies temporal scalability-related requirements on files and file readers

The brand 'gpts' may be present among the compatible brands list of the rFileTyperox. File féedders
corffforming to the 'gpst' brand shall support the track encapsulation in multiple tracks as specified in

A.J.2.and A.2.3.

A.4.2 Requirements on files

Fil¢s containing the brands 'gpts' among the compatible brands list of the rileTypeBox shall conform to

thd constraints defined in this subclause.

The boxes listed in Table A.1 are required in a file under the 'gpts' brands{The Version column in Table A.1
listls the versions of the boxes allowed by this brand. Other versions of thie;boxes shall not be present.

Table A.1 — Required boxes in a file under the 'gpts' brand

Hierarchy of boxes

Version

Box description

ftyp

file type and compatibility

mopv

movie presentation

trak

track

mdia

media declaration

hdlr

handler, declares the handler type
the track

for

minf

media information

vvhd

volumetric visual media header

stht

sample table

stsd

sample description table

sample entry

gpcC

G-PCC decoder configuration

ginf

G-PCC component information

gsci

G-PCC scalability information

gptC

G-PCC tile configuration

gtsi

oS|o|Oo|O | O

G-PCC tile scalability information

NO[TE

A'-"in the Version column indicates that the box is a container box.

A.4.3 Requirements on readers

Support for the boxes listed in Table A.2 is required under the 'gpts' and 'v3mp' brands. The version column
in Table A.2 specifies the versions of the boxes that shall be supported by the readers of the 'gpts' brands.
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Table A.2 — Boxes to be supported in a file under the 'gpts' brand

Hierarchy of boxes Version Box description

ftyp

- file type and compatibility

mdat

media data

moov

movie presentation

trak

track

mdia

media declaration

UL L

the track

nandier, deciares tne nandier type

or

minf

media information

vvhd 0

volumetric visual media header

stbl sample table

stsd sample description\table

- sample entry

gpcC G-PCC decoder configuration

ginf G-PCC component information

gsci G-PCE€ scalability information

gptC GsPCC tile configuration

o|loc|loc|Oo|O

gtsi G-PCC tile scalability information

NO[TE

A'-"in the Version column indicates that the box is a container box.

Readers shall recognize the sample entries in Table A.3 under-the 'gpts' brand:

Table A.3 — Sample entries to be recognized under the 'gpts' brand

Four-character code

Name of the sample entry

gpel

Temporal level trackearrying all component data units of a temporal subset
of G-PCC bitstream;and all parameter set data units carrying SPS, GPS, and
APS in G-PCC decoder configuration record

gpeg

Temporal level track carrying all component data units of a temporal subset
of G-PCGhitstream, and all parameter set data units carrying SPS, GPS, and
APS in'G~PCC decoder configuration record or samples

gpcl

Tenporal level track carrying a particular component data units of a temporal
subset of G-PCC bitstream, and all parameter set data units carrying SPS, GPS,
and APS in G-PCC decoder configuration record

gpcg

Temporal level track carrying a particular component data units of a temporal
subset of G-PCC bitstream, and all parameter set data units carrying SPS, GPS,
and APS in G-PCC decoder configuration record or samples

gpeb

G-PCC tile base track with temporal level tile tracks carrying all component
data units corresponding to G-PCC tiles of a temporal subset of G-PCC bitstream,

gpcb

G-PCC tile base track with temporal level tile tracks carrying a particular
component data units corresponding to G-PCC tiles of a temporal subset of
G-PCC bitstream,

gptl

Temporal tile tracks carrying data units corresponding to G-PCC tiles of a

temporal subset of G-PCC bitstream,

Readers shall recognize the sample group in Table A.4 under the 'gpts' brand:
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Table A.4 — Sample group to be recognized under the 'gpts' brand

Four-character code |Name of the sample group

gtii Tile inventory sample group

tele Tile level sample group

Readers shall recognize the track reference in Table A.5 under the 'gpts' brand:

Table A.5 — Track reference to be recognized under the 'gpts' brand

Four-character code |Name of the sample group
gpca Reference to G-PCC attribute track
gpbt Reference to G-PCC tile track

Readers shall recognize the track group in Table A.6 under the 'gpts' brand:

Annex B

Table A.6 — Track group to be recognized under the 'gpts' brand

Four-character code |Name of the sample group

gtsg Temporal scalability track group

Replace the content of the annex with the following.

<xs

<xs

<xs:

<xXS:

<xXs:

<?gml version="1.0" encoding="UTF-8"?2>

<xp:schema xmlns:xs="https://www.w3.0rg/2001/XMLSchema"

targetNamespace="urn:mpeg:mpegl:gpcc:2022%

xmlns:gpcc="urn:mpeg:mpegl:gpcc:2022"

elementFormDefault="qualified">

attribute name="gpcId" typex"®S:string" use="optional" />

attribute name="tile Ids'type="xs:UIntVectorType" use="required" />

rattribute name="temporallevel Ids" type="xs:UIntVectorType" use="required" />

:element name="cemponent" type="gpcc:gpccComponentType" />

complexTyre name="gpccComponentType">

<xs:attribute name="type" type="xs:string" use="required" />
<xsg¢abtribute name="attr type" type="xs:unsignedByte" use="optional" />
<ksrattribute name="attr index" type="xs:unsignedByte" use="optional" />

<xs:attribute name="tile ids" type="xs:UIntVectorType" use="optional" />

< xs:complexType>

<xXs:

<xs:

<xXS:

element name="gpsr" type="gpcc:spatialRegionMapType" />

complexType name="spatialRegionMapType">

<xs:element name="spatialRegion" type="gpcc:spatialRegionType" minOccurs="1"/>

</xs:complexType>

complexType name="spatialRegionType">
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<xs:attribute name="id" type="xs:unsignedShort" use="required" />
<xs:attribute name="x" type="xs:int" use="optional" default="0" />
<xs:attribute name="y" type="xs:int" use="optional" default="0" />
<xs:attribute name="z" type="xs:int" use="optional" default="0" />
<xs:attribute name="dx" type="xs:int" use="required" />
<xs:attribute name="dy" type="xs:int" use="required" />
<xs:attribute name="dz" type="xs:int" use="required" />

<xs:attribute name="tileIds" type="xs:UIntVectorType" use="optional" />

</

2 ==
S.CONpPreXrIype

<xs:attribute name="viewport id" type="xs:integer" use="optional" />

<xs:element name="ViewportInfo" type=" gpcc:ViewportInfoType"/>

<!-- viewport -->
<xs:complexType name="ViewportInfoType">
<xs:attribute name="vp pos" type="FloatVectorType" use="required"
minLength="3" maxLength="3"/>
<xs:attribute name="vp quat" type="IntVectorType" use="required"
minLength="3" maxLength="3"/>
<xs:attribute name="vp center view flag" type="xs:boolkeah" use="optional"/>
<xs:attribute name="vp left view flag" type="xs:boofean" use="optional"/>
<xs:attribute name="viewport description"” type="x5¢string" use="optional"/>
<xs:attribute name="viewport type" type="xs:integer" use="optional" default="0"/>
<xs:anyAttribute processContents="skip"/>

</xs:complexType>

ks :schema>

Anmex H

Ad

H.4

An
ten

1 the following new clause after Clauise H.3.

L Temporal level indicatien

example of a DASH MPD file signaling a G-PCC content with three temporal levels encapsulated into t
iporal level and cemponent tracks, each described in a Representation, is shown here.

(WO

<?
<M

kml version=U1L70" encoding="UTF-8"?>

PD
xmlns<s'"irn:mpeg:dash:schema:mpd:2011"
xmIns:gpcc="urn:mpeg:mpegl:gpcc:2022"
Bype="static"

mediaPresentationDuration="PT10S"
minBufferTime="PT1S"

profiles="urn:mpeg:dash:profile:isoff-on-demand:2011">

<Period>

<!-- GPCC Geometry AdaptationSet -->
<AdaptationSet id="1" codecs="gpcl">

<Representation id="1">
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<SupplementalProperty schemeIdUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId"
temporal level Ids="0 1"/>

</Representation>
<Representation id="2">

<SupplementalProperty schemeIdUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId"
temporal level Ids="2"/>

</Representation>
</AdaptationSet>

<!—Attribute 0 Component AdaptationSet -->
<AdaptationSet id="2" codecs="gpcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty schemelIdUri="urn:mpeg:mpegl:gpcc:2022:component'™
<gpcc:component component type="attr" attribute type="0" attfr index="0"/>
</EssentialProperty>
<Representation id="3">

<SupplementalProperty schemeldUri="urn:mpeg:mpegl:gpccilP¥22:GPCCTemporallLevelId|
tepporal level Ids="0 1"/>

</Representation>
<Representation id="4">

<SupplementalProperty schemeIdUri="urn:mpe§:mpegl:gpcc:2022:GPCCTemporallevelId|
tepporal level Ids="2"/>

</Representation>
</AdaptationSet>

<!-- Attribute 1 Component Adaptatiomnget -->
<AdaptationSet 1d="3" codecs="gpcl'">
<EssentialProperty schemeldUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty seiémeldUri="urn:mpeg:mpegl:gpcc:2022:component">
<gpcc:component component type="attr" attribute type="1" attr index="1"/>
</EssentialProperty>
<Representatier’ id="5">

<SupplementadProperty schemeIdUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId|
tepmporal level Ids="Q 1"/>

</Répkresentation>
&Representation id="6">

<SupplementalProperty schemeIdUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId|
tepporal\lrevel Ids="2"/>

</Representation>
</AdaptationSet>

<!-- Attribute 2 Component AdaptationSet -->
<AdaptationSet id="4" codecs="gpcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty schemelIdUri="urn:mpeg:mpegl:gpcc:2022:component">
<gpcc:component component type="attr" attribute type="4" attr index="2"/>

</EssentialProperty>
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<Representation id="7">

<SupplementalProperty schemeIdUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId"
temporal level Ids="0 1"/>

</Representation>
<Representation id="8">

<SupplementalProperty schemeldUri="urn:mpeg:mpegl:gpcc:2022:GPCCTemporallevelId"
temporal level Ids=""2"/>

</Representation>
</AdaptationSet>

<!—G-PCC Preselections -->

<Preselection id="1" tag="1" preselectionComponents="1 2 3 4" codecs="gpbl!"™>
</Preselection>

</Period>

</VPD>

Anhex 1, J, K, L and M

Add the following new annexes after Annex H.
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Annex I
(informative)

Temporal level extraction process

1.1

To
lev

d)

1.2

To
lev

WH

Temporal level extraction from temporal level tracks

extract samples from temporal level tracks, the G-PCC player is provided with a given targef tempq
bl and a variable lastPresentationTime. The process is as follows:

The G-PCC player identifies the set of tracks in which each of the identified track contains‘temporal lg
that is less than or equal to the given target temporal level.

ral

vel

From the set of tracks, the player extracts samples that belong to temporal‘level that is less than

or equal to the given target temporal level and have presentation timecgreater than the value
lastPresentationTime.

The extracted samples are delivered to the decoder according to their decoding time.

Once decoded, the decoded samples are delivered for rendering”according to their presentatio
composition time.

Temporal level extraction from temporal level tile tracks

bxtract samples from temporal level tile tracks, the G-PCC player is provided with a given target tempd
], target tile ids, and a variable lastPresentqtionTime. The process is as follows:

The G-PCC player identifies a set of tempéral level tile tracks in which each of the identified tile tr
contains a tile id which is one of targettile ids.

The player refines the selection criteria of the tile tracks in step 1 by selecting the set of tile tracks

which each of the identified track contains temporal level that is less than or equal to the given tap
temporal level.

of

n/

ral

hck

in
get

From the set of selectéd tile tracks, the player extracts samples that belong to temporal level that is less

than or equal to the ‘given target temporal level, contain tile id which is one of the target tile ids, 4
have presentatioiiitime greater than the value of lastPresentationTime.

The extracted'samples are delivered to the decoder according to their decoding time.

ind

Once decoded, the decoded samples are delivered for presentation according to their presentatiopn /

composition time.

enthe extraction process is invoked for the first time, the value of lastPresentationTime is set equal to

the

lea

ST P OSSO TreorcroT—Ires

Figure I.1 presents an example of how point cloud frames are encapsulated into multiple temporal level tile
tracks during encapsulation and how the G-PCC samples are extracted from the temporal level tile tracks.
In this example, each point cloud frame is composed of eight tiles and all the point cloud frames in the G-PCC
bitstream are grouped into three temporal levels. The G-PCC samples are encapsulated into an ISOBMFF
file using temporal level tile tracks. Each temporal level tile track represents G-PCC samples of a specific tile
belonging to a specific temporal level. Each tile track carries all the G-PCC components data.
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The G-PCC player selects the corresponding temporal level tile tracks based on the given target temporal
level and target tile ids which are based on the user’s viewing orientation. The player may initially select tile
tracks with a target temporal level id equal to 0 and enhance the temporal resolution by selecting additional
tile tracks with temporal level 1 and higher at later stage. In this example, the G-PCC player initially receives
tile tracks 1, 2, 5 and 6 with a target temporal level id 0. The player extracts the G-PCC samples of tiles 1, 2, 5
and 6 for a specific presentation time from those tile tracks. To enhance the user’s quality of experience, the
player may receive additional tile tracks with temporal level id 1 and 2 for tiles 1, 2, 5 and 6 and extract the
G-PCC samples of those tiles for a specific presentation time from the tile tracks.

I.31 Change of parameters

WHhen the target parameters (i.e., target temporal level and / or target tile ids) change, the players invoke

following process:

a) | Set the value of targetChangeTime equal to the time of the new target parameters plus a fixed amo
of offset time. The fixed'amount of offset time can be set externally. For example, this can be a ong

configuration parameter for the player operation.

b) | Discard:

] F F, Fy, [ ]
E.g.tile tracks
1,2,5,6 with TL-0
I [ [ R R > )
I I [ B >
' ' ' R 1 2 6
[8] 506
Tile tracks with temporal level 0 % G-PCC frainés with
g = tiles 152;5,6 of TL-0
S = o
9) o
& F, F, K 2
= - E.gtile tracks )
4 4 § ] T 1256with TL-1 Z
RIS e~~~ 1 OF—mmm—P» | e e e L e R, >
1]2]3[4]o+ S T IS i
5|/6(7|8 L;j g
G-PCC frames [ ile tracks with temporal level 1
FN
E.g tile tracks
I ,1(2,5)6 with TL-2
15 -s--- >
NCA---- - R »
| Tile tracks with temporal level2 L | L |

Figure I.1 — Example of G-PCC samplesextraction from temporal level tile tracks

1) samplesthat have been extracted but not yet decoded and that have presentation time less than
value'of targetChangeTime;

2) (_samples that have been decoded but not yet presented and that have presentation time less than
value of targetChangeTime.

the

unt
b of

the

the

c) Deliver the remaining extracted samples to the decoder according to their decoding time and then

deliver the decoded samples for presentation according to their presentation time.

d) Set the value of lastPresentationTime to be equal to the presentation time of the last presented sample
and invoke the extraction process based on the new target parameter(s).
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Annex ]
(informative)

Indication of temporal level sample group

joure I 1 illustrates an examnle of G-PCC file structure with twa temporal level tracks Each track cantai
1 1ns
Ll ooyt P P

sarpples from two temporal levels. For each track, sample group description box and sample to groupx<box
with grouping type ‘tele’ are present. In the first track (Track 1), the sample group description boxcontdins
twp ‘tele’ sample group description entries as the highest temporal level identifier in that track is one} In
thg second track (Track 2), the sample group description box contains four ‘tele’ sample group description
enflries as the highest temporal level identifier in that track is three.

‘MOOV’ ‘MDAT’
Track 1 -‘gpel’
‘gsci’ box ‘shgp’ box
num_temporal_levels: 2 grouping_type: ‘ tele’ Tid 0 Tid 1 Tid 0 Tid 1
temporal_level_id[0]: 0 entry_count: 12
temporal_level id[1]: 1 sample_count[1]: 1
iption_i 1]:1
sgpd box groudescripton nde 1
grouping_type:  tele’ group_description_index [2]: 2 ! ! ! !
entry_count: 2 o o sample_count[3]: 1
SampleGroupDescriptionEntry(‘ tele‘)[1] group_description_index [3]: 1
SampleGroupDescriptionEntry(‘ tele‘)[2]
Tid 0 Tid 1 Tid 0 Tid 1

Track 2 -‘gpel

N \
‘gsci’ box ‘sbgp’ box \\
[

num_temporal_levels: 2

rouping_type: ‘ tele’ . . . .
temporal_level_id[0]: 2 gnm?_ cr;gun);?l 2 Tid 2 Tid 3 Tid 2 Tid 3
temporal_level_id[1]: 3 sample_count[1]: 1 N X
” 5 group_descriptionindex [1]: 3
Sgpd box sample_count[2]:1 N
grouping_type: ‘ tele’ group_description_index [2]: 4 Tid 2 Tid 3 Tid 2 Tid 3

entry_count: 4 sample_count[3]: 1

SampleGroupDescriptionEntry(* tele)[1] ..groupsdeéscription_index [3]: 3 N\
SampleGroupDescriptionEntry(‘ tele‘)[2]
SampleGroupDescriptionEntry(‘ tele‘)[3] R

SampleGroupDescriptionEntry(‘ tele‘)[4] Tid 2 Tid 3

%

=
2
N

Tid 3

Figure ]J.1 — Example of using ‘te1le’ sample group in temporal level tracks

Figure ].2 illustrates an. example of a G=PCC file structure that contains a tile base track (Track 1) and fwo
temporal level tile tracks (Track 2 and Track 3). In each temporal level tile track, the number of ‘tefe’
sarpple group deseription entries in the sample group description box is equal to the max value of temporp1
leyfel id plus 1inthe cpccTilescalabilityInfoBox thatis presentin each of the temporal level tile track.
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