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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 described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
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Introduction

Advances in 3D capturing and rendering technologies have unleashed a new wave of innovation in Virtual/
Augmented/Mixed reality (VR/AR/MR) content creation and communication. Point clouds have arisen as
one of the main representations for such applications. Geometry-based point cloud compression data is
used for representing sparse dynamically varying point clouds such as those used in vehicular LiDAR or 3D
mapping, as well as dense static point clouds used in cultural heritage, and industrial applications.

This document addresses technologies defining the carriage of geometry-based point cloud compression
data for storage and delivery purposes. This document includes(but is not limited to):

— Storage of geometry-based point cloud compression data and the associated metadata using the ISO Base
Media[Fite Format (ISOBMFF)as specified in ISO/TEC 14496-12;

— Storage of non-timed geometry-based point cloud compression data and the associatedmetddata using
HEVC |mage File Format (HEIF) as specified in ISO/IEC 23008-12;

— Encappulation, signalling, and streaming of geometry-based compression data~in a media|streaming
system, for example, dynamic adaptive streaming over HTTP (DASH) as specified in ISO/IEC £3009-1 or
MPEG[media transport (MMT) as specified in ISO/IEC 23008-1.

© ISO/IEC 2024 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23090-9 and the following

apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
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IEC Electropedia: available at https://www.electropedia.org/

attribute track
volumetric visual track which carries ADUs of one instance of a particular attribute component of coded
point cloud frames

3.2

attribute tile track
G-PCC tile track (3.10) which carries ADUs of one instance of a particular attribute component corresponding
to one or more G-PCC tiles

3.3

G-PCC bitg
sequence (

Note 1 to er

3.4
G-PCC bits
volumetrig

3.5

G-PCC content

volumetric

Note 1 to entry: Each point cloud frame includes a number of points, ideftified by their positions in 3D sp

associated

3.6

G-PCC component track

volumetric

Note 1 to e
track (3.1).

3.7
geometry
volumetrig

3.8
geometry
G-PCC tile ¢

39

G-PCC pla
applicatio
decoding
rendering

tream
f bits of the coded point cloud sequence

try: G-PCC bitstream is specified in ISO/IEC 23090-9.

tream track
visual track which carries the entire coded point cloud sequence

visual media that that consists of one or more point cloud frames

httributes (e.g. colour) at a particular time instance.

visual track which carries DUs of one instahce of a particular G-PCC component

try: There are two types of G-PCC component tracks: one is geometry track (3.7) and the other

track
visual track which carries¢GDUs of the coded point cloud frames

tile track
rack (3.10) which carries GDUs of one or more G-PCC tiles

yer

respousible for receiving files/segments or accessing files locally, decapsulating files
he G=PCC bitstream, reconstructing point cloud frames from the decoded G-PCC bits{
thepoint cloud frames

hce, and the

is attribute

segments,
ream, and

3.10
G-PCCtile

track

volumetric visual track which carries either any of DUs corresponding to one or more G-PCC tiles

3.11
G-PCC tile

base track

volumetric visual track which carries DUs which can be applied across the associated G-PCC tile tracks (3.10)
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4 Abbreviated terms

ADU
APS
DASH
DU
FBDU
FSAP

attribute data unit (specified in ISO/IEC 23090-9)

attribute parameter set (specified in ISO/IEC 23090-9)

dynamic adaptive streaming over HTTP (specified in ISO/IEC 23009-1)
data unit (specified in ISO/IEC 23090-9)

frame boundary marker data unit (specified in ISO/IEC 23090-9)

frame-specific attribute properties (specified in ISO/IEC 23090-9)

GDU

GPS
HTTP
HEIF
ISOBMFF
MMT

SPS

5 Over

5.1 Ove

Geometry-

geometry data unit (specified in ISO/IEC 23090-9)
geometry parameter set (specified in ISO/IEC 23090-9)
Hyper-text transfer protocol

HEVC image format (specified in ISO/IEC 23008-12)

ISO base media file format (specified in ISO/IEC 14496-12)
MPEG media transport (specified in ISO/IEC 23008-1)

sequence parameter set (specified in ISO/IEC 23090-9)

view

based point cloud compression (G-REC) provides the method for efficiently compr

point cloudl sequence which consists of one pfZmore point cloud frames. Each point cloud frame

a number
attribute ¢

The coded
encoding
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geometry
associated

bf points and each point is a tuple of a three-dimensional position and attribute value
resent in the point cloud.

point cloud sequence Aforms a G-PCC bitstream comprising of data represents a
f point clouds consisting’of a sequence of point cloud frames. Each point cloud frame
points, identified by their positions in 3D space, and their associated attributes at a
nce. The number 0f)points can vary from one frame to another.

sets and slices of coded point cloud frames. Every slice includes a GDU which code
hnd ADUs‘er-defaulted attribute DUs which code the slice attributes. The group of sli
with spatial regions in a point cloud to aid spatial access.

Figure1s

lrro

ws the overall architecture for a typical content flow process for carriage of G-PCC dg

rall architecture for carriage of geometry-based point cloud compression data
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consists of
5 for every

volumetric
includes a
particular

s the slice
es may be

taanditis

applicable lta\hoth live and on-demand use cases
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Figure 1 — Overall architecture flow process of for carriage of G-PCC data

Id visual scene (A) is captured by a set of cameras or a cainéera device with multiple
virtual visual scene (A) is also captured by virtual camera,-Fhe acquisition results in a j
omprising of one or more point cloud frames (B). Theppint cloud sequence can be tin
h point cloud frame includes a set of points, identified by their positions in a three-d
coordinate system, and associated attributes at.a,particular time instance. All points i
| frame have the same number of attributes; The number of points may vary from

Each point cloud frame is coded as a sequetice of slices and each slice comprises a s
ed DUs. One or multiple point cloud frameg,are multiplexed into a G-PCC bitstream(E).
are then encapsulated into a media file for file playback (F) or a sequence of an in
hd media segments for streaming (FJpaccording to a particular media container file f
which can contribute to interpret aiid to consume the point cloud frames is encapsulat
segments. The point cloud metadata can describe, for example, the mapping betweel
ions within a point cloud. The'segments F, are delivered using a delivery mechanism

lenses and
boint cloud
ed or non-
mensional
h the same
one frame
bquence of
The G-PCC
tialization
brmat. The
ed into the
W points to
to a G-PCC

it the file encapsulator outputs (F) is identical to the file that the file decapsulator inp

player processesthe file (F’) or the received segments (F’,) and extracts the G-PCC bit
the metadata.\The G-PCC bitstream is then decoded into one or multiple point cloud
int clouds arereconstructed from the decoded point cloud frames (D’). The reconstr
rendered;and displayed onto the screen of a head-mounted display or any other dis
he viewpeort information, such as the current viewing position, viewing orientation, or
mation; which is determined by various types of sensors. Besides being used by the G-
he dppropriate part of the point clouds, the viewport information can also be used for d

which trac

X 1 view 1V view 1

s (F").

tream (E’)
ames (D’)
cted point
lay device
he field of
CC player
termining
ion is also

: v,
passed to the strategy module, which determines the segments to be received based on the current viewport.

This proce
The follow

ss is applicable to both live and on-demand use cases.

ing interfaces are specified in this document:

Clause 8 for non-timed G-PCC data, and in Clause 9 for metadata in ISOBMFF.

Clause 10 specifies the delivery related interfaces for DASH delivery.

Clause 11 specifies the delivery related interfaces for MMT delivery.

© ISO/IEC 2024 - All rights reserved

4

F/F: media file including the specification of the track formats in Clause 7 for timed G-PCC data, in


https://iecnorm.com/api/?name=8cac2d746d5f8eb2d06ccb3e29fed4d8

ISO/IEC 23090-18:2024(en)

The other interfaces in Figure 1 are not specified in this document.
5.2 Referenceable code points

5.2.1 Brands

The brands are used in this document to indicate conformance points to an encapsulation mode and a
specific set of tools that are defined in this document. It may be indicated in the FileTypeBox.

The brands specified in this document are listed in Table 1 and defined in Annex A.

Table 1 — Brands specified in this document

Brand identifier (Siubclause in this Description
ocument
gpst A21 Single track encapsulation
gpmt A.2.2 Multiple track encapsulation
gppa A.2.3 Encapsulation with partial access support
gpci A3 Non-timed G-PCC encapsulation

5.2.2 Sample entry type

The samplp entry type specified in this document are listed in Table@;

Table 2 — Sample entry types specified'in this document

Subclause in this -

Sample enftry type document Description

gpel 7.3.2 For use withsthe single track encapsulation with all paramefer set data
units cargying SPS, GPS, and APS carried in decoder configurafion record

gpeg 7.3.2 For usetwith the single track encapsulation with all paramefer set data
unitscarrying SPS, GPS, and APS carried in decoder configuraftion record
and'in track samples

gpcl 7.4.2 For use with the multiple track encapsulation with all paramefer set data
units carrying SPS, GPS, and APS carried in decoder configurafion record

gpcg 7.4.2 For use with the multiple track encapsulation with all paramgter setdata
units carrying SPS, GPS, and APS carried in decoder configuraftion record
and in track samples

gpeb 7.5.2.1 For use with a tile base track with G-PCC tile track(s) contaifiing DUs of
all components

gpcb 7:5.2.1 For use with a tile base track with G-PCC tile track(s) contaifiing DUs of
one instance of a particular component

gptl 7.5.3.1 For use with a G-PCC tile track

gpdr 9.1.3.2 For use with a timed metadata track indicating the dynamic spatial regions
that are dynamically changing over time

gpdv 9.2.4.2 For use with a timed metadata track indicating viewport information that
are dynamically changing over time

5.2.3 Boxtypes

The box types specified in this document are listed in bold in Table 3. Mandatory boxes are marked with an
asterisk. Box types without a four-character code are marked with - in the structure.

© ISO/IEC 2024 - All rights reserved
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Table 3 — Box types specified in this document and their relation to boxes not specified in this

document
Box types, structure, and cross-reference
moov * |[ISOBMFF |container for all the metadata
trak * |ISOBMFF |container for an individual track or stream
mdia * |[ISOBMFF |container for the media information in a track
minf * |ISOBMFF |media information container
stbl * |ISOBMFF |sample table box, container for the time/space map
stsd * | ISOBMFF |sample descriptions (codec types, initialization etc.)
- ISOBMFF |visual sample entry
- 6.1.3 volumetric visual sample entry
gpcC 7.2.2 G-PCC decoder configuration box
ginf 7.2.3 G-PCC component information bpx
gptC 7.5.3.1 G-PCC tile configuration bex
gpsr 8.3.3 Static spatial region infoxmation box
gvpC 9.2.3 Viewport information €onfiguration Bo.
gpdr 9.1.3.2 Dynamic spatidl region timed metadatasample entry
gpsr 8.3.3 Static spatial region information box
gpdv 9.2.4.2 Viewportinformation timed metadata sample entry
gvpC 9.2.3 Viewpert information Configuration Bo.
meta ISOBMFF |Metadata
grpl ISOBMEF, Tgroup list box
vpta 8.4.1 Viewport association box
iprp ISOBMFF |item properties box
pco ISOBMFF |item property container box
gpcC 8.3.1 G-PCC configuration item property
ginf 8.3.2 G-PCC component information item property
gpsr 8.3.3 G-PCC spatial region item property
gpti 8.34 G-PCC tile information item property
5.2.4 Trackreference types
The track yeference types specified in this document are listed in Table 4.
Table 4 — Track reference types specified in this document
Track refdrence |Subclause in this Description
type document
gpca 7.4.4 Referenced track is an attribute track
gpbt 7.5.5 Referenced track is a G-PCC tile track

5.2.5 Entity grouping types

The entity grouping types specified in this document are listed in Table 5.

Table 5 — Entity grouping types specified in this document

timed metadata track

Entity groping Subclause in this Description
type document
vpta 8.4.1 Viewport association between G-PCC items and the viewport information

© ISO/IEC 2024 - All rights reserved
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5.2.6 Sample grouping types

The sample grouping types specified in this document are listed in Table 6.

Table 6 — sample grouping types specified in this document

Sample grouping
type

Subclause in this
document

Description

gtii 7.2.4

Tile inventory sample group

5.2.7 Uniform resource names

The URNs

1.7

oA IS - | i LictadiaTol,
PCLITNTTUTITUITS UOTUIIICIIU AT T TISTCU TIT TdUTT 7.

Table 7 — URNSs specified in this document

URN Subclause in this Description
document

urn:mpegjmpegl:gpcc:2023 10.2.2.1 Namespacé for the XML elements and
attributes specified in this dqcument

urn:mpegjmpegl:gpcc:2023:component 10.2.2.2 Scheme jdentifier for the G-PCQcomponent
DASHMPD descriptor

urn:mpeg:mpegl:gpcc:2023:gpc 10.2.2.3 Scheme identifier for the G-HCC content
DASH MPD descriptor

urn:mpeg:mpegl:gpcc:2023:gpsr 10.3.1 Scheme identifier for the G{PCC static
spatial region DASH MPD desriptor

urn:mpeg:mpegl:gpcc:2023:tilelD 10.3.3 Scheme identifier for the GH{PCC tile id
DASH MPD descriptor

urn:mpegjmpegl:gpcc:2023:rv 10.41 Scheme identifier for the st3tic recom-
mended viewports DASH MPI) descriptor

urn:mpeg:fmmt:app:gpcc:2023 11.3.1 Scheme identifier for the MMT G-PCC
specific signalling messages

6 Volumetric media

6.1 Volymetric visual media

6.1.1 Gdgneral

A volumetfric visual grack shall be identified by the volumetric visual media handler type 'vdiv' in the

HandlerBok of the(ediaBox, as defined in ISO/IEC 14496-12, and by a volumetric visual medial header as

defined insubclause 6.1.2.

Multiple V(l)lumetric visual tracks can be present in the file.

6.1.2 Volumetric visual media header

6.1.2.1 Definition

Box Type:  'vvhd'

Container: MediaInformationBox
Mandatory: Yes

Quantity: Exactly one

© ISO/IEC 2024 - All rights reserved
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Volumetric visual tracks shall use a volumetricvisualMediaHeaderBox In the MediaInformationBox as

defined in

ISO/IEC 14496-12.

6.1.2.2 Syntax

aligned (8)
extends FullBox ('vvhd', version = 0,

}

class VolumetricVisualMediaHeaderBox

1) A

6.1.2.3 Semantics

version isan integer that specifies the version of this box.

6.1.3 leumetric visual sample entry

6.1.3.1 1

Volumetri

q

o]

6.1.3.2

class Vol
extend
unsign
// oth

q

N

6.1.3.3

compresso
byte s
encod
may b

6.1.4 Vdlumetric visual sample group entry

abstract
extends S
{
}

6.1.5 Vdlumetric visudl samples

The forma

Definition

visual tracks shall use a volumetricvisualSampleEntry.

yntax

metricVisualSampleEntry (codingname)
E SampleEntry (codingname) {

bd int (8) [32] compressorname;

br boxes from derived specifications

emantics

Fname is a name, for informative purposes, [tis formatted in a fixed 32-byte field, wi
et to the number of bytes to be displayed, followed by that number of bytes of displa
bd using UTF-8, and then padding to complete 32 bytes total (including the size byte|
e set to 0.

flass VolumetricVisualSampteGroupEntry (unsigned int (32)
hmpleGroupDescriptionEnlry (grouping type)

grouping type)

L of a volurfietric visual sample is defined by the coding system.

7 Time1d G-PCC data storage in ISOBMFF

th the first
yable data
. The field

7.1 Gen

eral

This clause specifies the below encapsulation of G-PCC bitstream in tracks within a file, and only one of the
below encapsulations shall be used at the same time.

sequence, as specified in subclause 7.3.

sequence is encapsulated into a separate track, as specified in subclause 7.4.

separate track, as specified in subclause 7.5.

© ISO/IEC 2024 - All rights reserved
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The order of G-PCC slices and DUs of the output G-PCC bitstream after decapsulation should be maintained
as the order of G-PCC slices and DUs of the original G-PCC bitstream.

Annex D provides a summary of the sample entry types and sample formats for tracks defined in this
document.

7.2 Common boxes and data structures
7.2.1 G-PCC decoder configuration record

7.2.1.1 Definition

This subclause specifies the G-PCC decoder configuration information for ISO/IEC 23090-9 content.

This G-PCC decoder configuration record contains the information for configuration and\ihitidlization of
G-PCC decpder. It contains a configurationversion field. This edition of this document défineg version 1
of this recprd. Incompatible changes to the record will be indicated by a change of configuratipn version
number. Cpmpatible extensions to this record will extend it and will not change the)configuration version
number. The G-PCC player shall not attempt to decode this record or the G-PCC bitstreams to which it applies
if the valug of configurationversion is not supported or recognized.

The valu for sinuﬂe_profﬂe_conuﬂiant dense profile compliant, predictive profile dompliant,
and main|profile compliant shall indicate a profile to which the G-RCC bitstream associated with this
configuratjion record conforms. The value for 1evel idc shall indicateatevel of capability equal tg or greater
than the hjighest level indicated for the highest tier in all the parameter sets. These values to indicate the
conformarjce to a certain profile and 1evel idc shall be valid for‘all parameter sets that are activated when
the G-PCC|bitstream described by this record is decoded (referred to as "all parameter sets" below). The
G-PCC playjer ignores the G-PCC bitstream if the indicated profiles are not supported or recognizeld.

The setupynit array shall include data units that are‘constant for the bitstream referred to by the sample
entry in which the decoder configuration record is present. The type of data units is restricted fo indicate
SPS, GPS, gnd APS.

7.2.1.2 $Syntax

aligned(8) class GPCCDecoderConfigurdtionRecord ({
unsigngd int (8) configurdationvVersion = 1;

unsigngd int (2) resevefrdv= 1;
unsigngd int (1) simple profile compliant;
unsigngd int (1) dense ‘profile compliant;
unsigngd int (1) prédictive profile compliant;
unsigngd int (1) main profile compliant;
unsigngd int (18) reserved profile 18bits
unsigngd int (8) level idc;
unsigngd int (89 numOfSetupUnits;
for (if0; i<numOfSetupUnits; i++) {
tlv]| encapsilation setupUnit; //as defined in ISO/IEC 23090-9, Annex B

}
// addftienal fields

7.2.1.3 Semantics

configurationVersion is a version field. Incompatible changes to the record are indicated by a change of the
value of this field. In this edition of the document, it shall be equal to 1.

simple profile compliant equal to 1 specifies that the G-PCC bitstream conforms to the Simple profile
defined in ISO/IEC 23090-9:2023, Annex A. simple profile compliant equal to O specifies that the
G-PCC bitstream does not conform to the Simple profile.

© ISO/IEC 2024 - All rights reserved
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dense profile compliant equal to 1 specifies that the G-PCC bitstream conforms to the Dense profile
defined in ISO/IEC 23090-9:2023, Annex A. dense profile compliant equal to O specifies that the

G-PCC

bitstream does not conform to the Dense profile.

predictive profile compliant equal to 1 specifies that the G-PCC bitstream conforms to the Predictive
profile defined in ISO/IEC 23090-9:2023, Annex A. predictive profile compliant equal to 0 specifies
that the G-PCC bitstream does not conform to the Predictive profile.

main profile compliant equal to 1 specifies that the G-PCC bitstream conforms to the Main profile defined
in ISO/IEC 23090-9:2023, Annex A. main profile compliant equal to O specifies that the G-PCC
bitstream does not conform to the Main profile.

NOTE
compl
define

reserved
resery

edition of the document shall ignore the value of reserved profile 18pits.

level idc
Annex
ISO/IE

numOfSetu

setupUnit

VVhﬂ1noneOfsimple_profile_compliant, dense profile compliant, predictive profile

brofile 18bits shall be equal to 0 in this configuration version 1 of this record. |Other
red profile 18bits are reserved for future use by ISO/IEC. The G-PCC playeri¢onforny

indicates a level to which the G-PCC bitstream conforms as specifiedyin ISO/IEC 230
A. The bitstream shall not contain values of 1evel idc other than those sp
C23090-9:2023, Annex A. Other values of 1evel idc are reservedfor future use by IS

bunits specifies the number of following setupunit present(in the decoder configuratic

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

memmmmm to profiles
in [SO/IEC 23090-9:2023, Annex A.

values for
ling to this

00-9:2023,
ecified in
0/1EC.

n record.

)

7.2.2 G-PCC decoder configuration box

7.2.2.1 (eneral

A G-PCC d
informatio

ecoder configuration box includes the‘crccpecoderconfigurationRecord which contains the
n for configuration and initialization ef G-PCC decoder as defined in subclause 7.2.1.

This editidn of this document, the version shall be equal to 0.

q

N

7.2.2.2 Syntax

aligned (8 0)
GPCCDe
}

class GPCCConfigurationBox extends FullBox('gpcC',
foderConfigurationRecord() ;

0, {

q

N

7.2.2.3 emantics

GPCCDecoflerConfiglirationRecord is defined in subclause 7.2.1.

723 G-

PCC.component information box

7.2.3.1 Definition

This box specifies G-PCC component information including the type of G-PCC components (e.g. geometry,
attribute). When this box is present in a sample entry of a track, it indicates the type of G-PCC components
carried by the respective track. When this box is present in a sample entry of the G-PCC attribute track, it
also provides the attribute name, index and an optional attribute type information by the attribute label or
the international object identifier of G-PCC attribute component carried by the respective G-PCC attribute
track.

The value of f1ags in this box indicates the presence of attribute type information and how the attribute
type is indicated if the attribute type information presents as follows:

© ISO/IEC 2024 - All rights reserved
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flags value Description

0x000000 No attribute type information presents
The attribute type information presents, and the attribute type is indicated by the value

0x000001
ofattr label.

0x000002 Reserved

0x000003 The attribute type information presents, and the attribute type is indicated by the value
ofattr label oid.

0x00004.. OXFFFFFF Reserved.

7.2.3.2 Syntax

aligned (8
GPCCCo
}

aligned (8
unsign
if (com

uns
if(

}el

}
utf

q

N

7.2.3.3

comp_ type
value

class GPCCComponentInfoBox extends FullBox ('ginf',
hponentInfoStruct (flags) ;

0, flags){

class GPCCComponentInfoStruct (bit (24)
bd int (8) comp_ type;
b type == 4){
 gned int (8) attr index;
Flags == 0x000001) {
insigned int (3) attr label;
Eeif (flags == 0x000003) {
bid attr label oid;

flags) {

Bstring attr name;

emantics

identifies the type of G-PCC component as specified in Table 8. In this edition of the doc
bf this field shall be either 2 or 4.

Table 8 —G-PCC Component Type

ument, the

comp_type value Description

1 Reserved

2 Geometry component

3 Reserved

4 Attribute component

5.31 Reserved.

attr indek identifiestan attribute component by indicating the order of the attribute signalled in the

SPS. The first(four bits of this value shall be equal to sps_seq parameter set id of the SPP in G-PCC
bitstr¢am and the last four bits of this value shall be equal to attr1dx signalled in the SPS indicated by

the sp

B

.Sed parameter set id.

attr label identifies the type of attribute component as specified in ISO/IEC 23090-9:2023, Table 9.

attr label oid specifies an ASN.1 object identifier value in the international object identifier tree. The
international object identifier shall either be assigned by a registration authority in accordance with
Rec. ITU-T X.660 | ISO/IEC 9834-1 or generated without registration using a universally unique identifier
(UUID) as specified by Rec. ITU-T X.667 | ISO/IEC 9834-8. The syntax of object identifier is described in
ISO/IEC 23090-9:2023, subclause 11.4.7.1.

attr name

specifies a human-readable name for the type of G-PCC attribute components.

© ISO/IEC 2024 - All rights reserved
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7.2.4 Tile inventory information sample group

7.2.4.1 Definition

Group Types: 'gtii'

Container: Sample Group Description Box (' sgpd')
Mandatory: No

Quantity: Zero or more

The use of 'gtii' for the grouping type in sample grouping represents the assignment of samples in
G-PCC track to the tile inventory information carried in this sample group. When a sampleToGroupBox with
grouping_type equal to 'vaps' is present, an accompanying SampleGroupDescriptionBox with the same

grouping t

rpe shall be present and contains the ID of the group that the camp]nc hn]nng to

When the
When

infornpation sample group with grouping type 'gtii' shall be present in the G-PCC geometry

G-PCC
Under

information sample group description entry with grouping type 'gtii(” or'in the samples of

geome

Under
shall b

Under

infornmpation sample group description entry with grouping type 'gtii' or in the samples of]

bitstrg

When
be pre
shall b

q

N

7.2.4.2

aligned (8
extend
//tlv_
tlv_en

q

N

7.2.4.3

tile inve
type ¢

ile inventory data units are present in the G-PCC bitstream, it is carried as the below:

the G-PCC bitstream is carried by using G-PCC tracks with track type 'gpc1@;the tilg

attribute tracks shall not contain the sample group with grouping type ¢gtii'.

the 'gpcg' sample entry, the tile inventory information may be)present in a tile

try track.

the 'gpe1' sample entry, the tile inventory information sample group with grouping t
e present.

the 'gpeg' sample entry, the tile inventory information may be present in a tile

am track.

the G-PCC bitstream is carried by using G-PCC tile tracks, sample grouping type 'gtii
sent with a track with a sample entry «gpcb', 'gpeb', and 'gpt1'. The tile inventory i
e available in G-PCC tile base track samples.

yntax

class TileInventoryInfoEntry ()
E VolumetricVisualSample€GroupEntry ('gtii') {
bncapsulation as defined in ISO/IEC 23090-9
Fapsulation tile tnventory DU;

emantics

htory DU Jcontains a tile inventory data unit, as instance of TLV encapsulation structu|
quakta 5 as defined in ISO/IEC 23090-9, which applies to associated samples in the tra

7.3 Sin

\ | 4 1 ) PR
IT U1 dUR cu\.apaulduuu

7.3.1 General

inventory
track. The

inventory
the G-PCC

pe 'gtii!

inventory
the G-PCC

shall not

1formation

re of tlv
ck.

A single track encapsulation of G-PCC bitstream requires that the entire G-PCC bitstream is carried by a
G-PCC bitstream track. Each sample in the track corresponds to a single point cloud frame and contains at
least one GDUs, zero or more ADUs, and zero or more parameter set data units.

More than one track for same G-PCC bitstream shall not be present. Any G-PCC component tracks shall not
be present.

© ISO/IEC 2024 - All rights reserved
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7.3.2 Sample entry

7.3.2.1 Definition

Sample Entry Type: 'gpel' or 'gpeg'

Container: SampleDescriptionBox

Mandatory: A 'gpel' or 'gpeg' sample entry is mandatory.
Quantity: One or more sample entries may be present.

A G-PCCbitstream track shall use the GpccBistreamSampleEntry with a sample entry type of ' gpe1'or 'gpeg'.
A G-PCC bitstream track sample entry shall contain a GpccconfigurationBox as defined in subclause 7.2.2.

Under the

'gpel' sample entry, all parameter set data units carrying SPS, GPS, and APS shal

be in the

setupUnit
array, or iy

A G-PCCbi

q

N

7.3.2.2

aligned (8
extend

// typ
GPCCCo

q

N

7.3.2.3

compresso
with t
herer
string

configinc

array. Under the 'gpeg' sample entry, the parameter set data units can be present in the|
the stream.

[stream track sample entry shall not contain a GecccomponentInfoBox as defined,in subc

yntax

class GPCCBitstreamSampleEntry ()
VolumetricVisualSampleEntry (unsigned int type)

{

B
b

e is 'gpel' or 'gpeg'
hfigurationBox config; //mandatory
emantics

Fname in the base class volumetricvisualsampleFnery indicates the name of the compr
he value "\013c6PcC Coding" being recommended; the first byte is a count of the remai
epresented by \013, which (being octal 13):is)11 (decimal), the number of bytes in the

udes G-PCC decoder configuration record information, as defined in subclause 7.2.2.

733 S

7.3.3.1

Each G-PC
belong to

Figure 2
bitstream

least one DU, one(ADU, or zero or more parameter set data units.

ple format
efinition

sample corresponds to a single point cloud frame and shall contain one or more data u
e same presentation time. A sample may be self-contained (e.g. a sync sample).

picts an example of the sample structure of a G-PCC bitstream track when the orig
ontains geometry component and one attribute component. In this case, each sample

setupUnit

lause 7.2.3.

essor used
hing bytes,
rest of the

nits which

inal G-PCC
rontains at

Sample
Parameter set .
: Geometry Attribute data
data unit , \
. data unit unit
(if, present)

Figure 2 — Example of sample structure of a G-PCC bitstream track

When FSAP DUs are available in G-PCC bitstream, FSAP DUs shall be carried in the sample containing ADUs

of the corr

esponding point cloud frame. If it is present, it shall precede any ADUs in the sample.
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7.3.3.2 Syntax

aligned (8)

{

unsigned int GPCCLength
(i=

for

{

unsigned int (8)
unsigned int (32)

class GPCCSample

)

sample size; //Size of Sample

0; i< GPCCLength; // to end of the sample
tlv_type;

tlv _num payload bytes;

bit (tlv_num payload bytes*8) data unit;
i += (1+4)+tlv_num payload bytes;
}
}
7.3.3.3 Semantics
tlv_type |identifies the syntax structure represented by the following data unit(as’ defined in

1SO/IH

tlv num p

data unit

q

N

7.3.3.4

For the usg
of the subd

box as follpws:

0: G-P

1: Tilg
to one
invent

Other

The subsa
[SO/IEC 14

The disca

(e.g. the sub-sample consists of only tile inventory, frame boundary marker, and user data unit).

C 23090-9:2023, Annex B.
bvload bytes specifies the length in bytes of the syntax element of the follewing data

contains a single DU which corresponds to the same point cloud frame;

ub-sample

b of SubSampleInformationBox, a Sub-sample is defined on the basis of the value of the
ampleInformationBox. The flags field specifies the typeof sub-sample information g

[C data unit based sub-samples. A sub-sample contains only one DU.

-based sub-samples. A sub-sample either cohtains one or more contiguous DUs cort
G-PCC tile or contains one or more contiguoirs DUs which contain either each parame
ory or frame boundary marker.

values of f1ags are reserved.

hple priority field shall be set to a value in accordance with the specification of t
496-12.

Fdable field shall be setto1 only if this sample is still decodable if this sub-sample is

nit.

flags field
ven in this

esponding
ter set, tile

his field in

discarded

The codec|specific paraméters field of the subsampleInformationBox is defined as follows:
if (flags|== 0) {
unsigngd int (8) payloadType;
if (payloadTypey== 4) {
insigned=int (6) attrIdx;
bit (18) reserved = 0;
}
else
bit (24) reserved = 0;
} else if (flags == 1) {
unsigned int (1) tile data present;
bit (7) reserved = 0;
if (tile data present)
unsigned int (24) tile id;
else
bit (24) reserved = 0;

}

payloadType provides the value of the t1v type of the DU present in the sub-sample.

attrIdxin

dicates the ash attr sps attr idx of the Apu presentin the sub-sample.
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tile data present equal to 1 indicates that the sub-sample contains GDUs, defaulted ADUs, or ADUs
corresponding to one G-PCC tile. tile data present equal to 0 indicates that the sub-sample contains
pus which contain either each parameter set, tile inventory, frame-specific attribute properties, or

frame

boundary marker.

tile id indicates the index of the G-PCC tile, which the sub-sample is associated with, in the tile inventory.

For single track encapsulation, when sub-samples are present, the subsampleInformationBox with flags
equal to 0 in sampleTableBox, Or in the TrackFragmentBox of each of its MovieFragmentBoxes shall be present.

7.4 Multiple track encapsulation

741 G

When the
mapped tg
and G-PCd
componen
attribute t

For multip

One g¢

One o
shall

In eac]
the bit

All cor
predi

A ' gpd

Any of

31
1IICT dl

an individual track. There are two types of G-PCC component tracks: G-PGClgeom
attribute track. Each sample in each component track contains DUs of amjnstance
[, not both of GDUs and ADUs. When multiple attributes are present in theyG-PCC bits
rack shall not multiplex DUs of different attributes.

le track encapsulation, the below conditions shall be satisfied:
ometry track shall present and shall be an entry point.

" more G-PCC attribute tracks can be present. The track~in movie flags of each attri
esetto0.

1 component track sample entry, one GpccComponertfnfoBox shall be present to indicate
stream contained in the track.

hponent tracks shall have same values of sirigie profile compliant, dense profile g
tive profile compliant, main profileCeompliant,and level idc ina track sample

a' track reference from a geometry.track to attribute tracks shall be present.

All component tracks shall have the same implied or explicit edit lists.

G-PCC tile base track and tile-tracks shall not be present.

Componenft tracks belonging to the same G-PCC bitstream are time-aligned. Samples that contri

same poin
parameter]
equal or p
in sampleg
the decodi

NOTE
structures

cloud frame acrosstdifferent component tracks shall have the same presentation time

Fior to the decdding time of samples of corresponding DUs. When all parameter sets 3
across multiple tracks, the decoding time of samples containing the SPS shall be equal
hg time ofsamples containing the GPS, or APS.

bynchronization between the elementary streams in the tracks are handled by the ISOBMFF
stts,.ctts, and cslg), or equivalent mechanisms in movie fragments.

G-PCC bitstream is carried in multiple tracks, the coded bitstream of each G-PCG, component is

etry track
of a single
[ream, any

bute track

the role of

ompliant,
entry.

bute to the
When any

sets are present/in‘samples, the decoding time of parameter sets used for such samples shall be

re present
or prior to

rack timing

When the

-PCC bitstream only contains the G-PCC geometry component and no G-PCC attribute c

this multiple track encapsulation shall not be applied.

7.4.2 Sa

mple entry

7.4.2.1 Definition

Sample Entry Type: 'gpcl' or 'gpcg'

Container: SampleDescriptionBox

Mandatory: A 'gpc1' or 'gpcg' sample entry is mandatory
Quantity: One or more sample entries may be present
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Component track shall use ceccsampleEntry which extends volumetricvisualsampleEntry with a sample
entry type of 'gpcl' or 'gpcg'.

A component track sample entry shall contain GpccconfigurationBox as defined in subclause 7.2.2 and
GPCCComponentInfoBox, as defined in 7.2.3, respectively.

Under the ‘gpci' sample entry, the setupunit array of geometry track shall contain all DUs carrying SPS
and GPS. The setupunit array of attribute track shall contain all DUs carrying APS associated with samples
in the track and shall not contain DUs carrying any of SPS and GPS. When multiple G-PCC attribute tracks
present, the setupunit array of G-PCC attribute tracks shall contain the same information.

Under the 'gpcg' sample entry, DUs carrying SPS or GPS can be present in the setupunit array of the sample
entry or in the stream of geometry track. The DUs carrying APS can be present in the setupunit array of the

sample en{Ty or 1n the stream of attribute track. Any DUS carrying SsPS and GPS shall not be present in G-PCC
attribute tfracks.
7.4.2.2 Syntax
aligned (8) class GPCCSampleEntry ()
extgnds VolumetricVisualSampleEntry (unsigned int type) {
//type|is 'gpcl' or 'gpcg'
GPCCConfigurationBox config;
GPCCComponentInfoBox info;
// optlonal boxes
}
7.4.2.3 $emantics
compressofname in the base class volumetricvisualSampleEdtyy indicates the name of the compriessor used
with the value "\013GrPcc coding" being recommendéd; the first byte is a count of the remaining bytes,
here rgpresented by \013, which (being octal 13),is\111 (decimal), the number of bytes in the|rest of the
string
config coptains the information for configuration and initialization of G-PCC decoder as fefined in
subclause 7.2.2.
info indicfites G-PCC component information carried in the respective track, as defined in subclause 7.2.3.
It indifcates the component type carried in the track. It also provides the attribute name, index, and
optionally attribute type carried.in the G-PCC attribute track.
7.4.3 Sample format
7.4.3.1 General
Each samgplle corresponds to a single point cloud frame and samples that contribute to the same point cloud
frame acrdgss different component tracks shall have the same presentation time.
Each samp]eshall be comprised of one ormore DUs of G-PCC componentindicated in the Grcccompondnt InfoBox
inthesa ple _on a¥a al ANNA aala a . .I one_o 0 1 aya a mere Al l‘. SOfG-PCC

component which is not indicated in the sample entry shall not be present in samples. When DUs carrying
any parameter sets are present in the sample, it shall be appeared before DUs of G-PCC component. When
any FASP data units are available in the G-PCC bitstream, these FSAP data units shall be carried in the
sample containing ADUs of the corresponding point cloud frame. If presents, it shall precede any ADUs in the
sample.

Figure 3 describes an example of the sample structure of the geometry track. In this case, each sample
contains at least one GDU, zero or more DUs carrying SPS or GPS. When DUs carrying SPS or GPS are present,
it shall precede GDUs in the sample.
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G-PCC Sample

Parameter set
data unit
(if, present)

Geometry
data unit

Figure 3 — Example of sample structure of geometry track

The synta
respective,

q

N

7.4.3.2

For multi
SubSample
MovieFrag
defined in

k and semantics of the sample in component track as defined in subclause 7.3.3:2a

nd 7.3.3.3,

ly, are applied.

ub-sample

ple track encapsulation without G-PCC tile tracks, when sub-sdmples are pre
[nformationBox With flags equal to 1in sampleTableBox, or in the T¢ackFragmentBox Of
entBoxes shall be present. The syntax and semantics of the subssample with f1ags eq
subclause 7.3.3.4, shall be applied.

744 Tn

To link bef
used.

One Track
track. The
the G-PCQ
TrackRefe
track refer

'gpca

7.5 Encapsulation of tiled G-PCC bitstream

7.5.1 Ge¢

ISO/IEC 23
have codiry
described

There are
or a few p

ack references

ween different types of component tracks, the track reference tool of ISO/IEC 14496-

ReferenceTypeBox Shall be added to a TrackReferenceBox within the TrackBox of the
TrackReferenceTypeBox shall contain an\array of track 1Ds designating the tra
track references. To link the geometry’ track to the attribute track, reference]
FenceTypeBox in the geometry track identifies the associated attribute tracks. The 4c
ence types shall be:

: the referenced attribute track(s).

neral

090-9 provides-the support for spatial random access with G-PCC tiles. The G-PCC t
g dependericies with other G-PCC tiles in the same coded point cloud frame. Each G{
througheasingle 3D bounding box and an identifier, and it is associated with the group

caseS where storing data units of G-PCC tiles in different tracks are useful for easy ac
hrticular tile regions. For such cases, one or more G-PCC tiles are carried in separate

sent, only
each of its
ualto 1 as

12 shall be

geometry
cks which
| type of a
Cs of these

iles do not
PCC tile is
bf slices.

ress to one
tracks, the

followings

an ent

1 111 Ao ndon |
SIIdIT DT S4dtlISTITU.

ry point.

One or more G-PCC tile tracks carrying data units of G-PCC tiles shall be present.

A 'gpbt ' track reference from the G-PCC tile base track to G-PCC tile tracks shall be present.

One G-PCC tile base track carrying all of parameter sets and tile inventory shall be present and shall be

When DUs of each component corresponding to G-PCC tiles are mapped to separate tracks, one or more

geometry tile tracks shall be present, and the same number of attribute tile tracks shall be present.

0.
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— When attribute tile tracks are present, a 'gpca' track reference shall be present in associated geometry
tile tracks.

7.5.2 G-PCC tile base track

7.5.2.1 Sample entry

7.5.2.1.1 Definition

Sample Entry Type: 'gpeb' or 'gpcb'

Container: SampleDescriptionBox

Mandatory: No

Quantity: Zero or more sample entries may be present

The G-PCQtile base track shall use a GpccBitstreamSampleEntry, Which is defined in subclause|7.3.2, with
sample enfry type of " gpeb' or 'gpcb'. Parameter sets, which apply to decode all samples of tile fracks, can
be present]in the setupunit array of the sample entry or in the stream.

NOTE When all parameter sets are present in the sample entry of G-PCC tile base track’and do not pr¢sent in any
of samples pf G-PCC tile base track, these parameter sets in the sample entry of G-PCC tile base track are applied for
decoding all samples of tile tracks.

When each G-PCC tile track carries DUs of all components present in thé G<PCC bitstream, a G-P(C tile base
track shallluse a GpccBitstreamsampleEntry with a sample entry typewof ' gpeb'.

When eacly G-PCC tile track carries DUs of one instance of a particular component correspondinjg to G-PCC

tiles, a G-PCC tile base track shall use a GpccBitstreamsampleBotry with a sample entry type of

The samp]|
the rows i
defined in

Table 9

bpcb'.

entry names of a G-PCC tile base track and the/corresponding G-PCC tile tracks shall be one of

W Table 9. Any types of combination of G-PCC tile base track and G-PCC tile tracks othe
Table 9 are not considered in this edition of the document.

— Sample entry type for a G-PCC tile base track according to associated G-PCC til

r than one

e tracks

G-PCC tile

base track sample

Samples ofassociated G-PCC tile tracks
entry type

gpeb Contain DUs of all components present in the G-PCC bitstream

gpcb Contain DUs of one instance of a particular component indicated in the s4

mple entry

The G-PC
subclause
track shall

q

N

7.5.2.2

Each samy

C tile base trackt:sample entry can contain a GrCCSpatialRegionInfoBox, as
D.1.2. When the-creCspatialRegionInfoBox is not present in the sample entry, this G-P(
be associated with the dynamic spatial region timed metadata track.

ample format

le/in-G-PCC tile base track shall be comprised of DUs containing one of SPS, GPS, AH

lefined in
C tile base

S, and tile

inventory.

Any GDUs, defaulted ADUs or ADUs shall not be present in samples.

FSAP DUs shall be present in samples when the FSAP DUs are present in the G-PCC bitstream. Frame
boundary marker DUs shall be present in samples when the frame boundary marker DUs are present in the
G-PCC bitstream.

The syntax and semantics of the sample in G-PCC tile base track as defined in subclause 7.3.3.2 and 7.3.3.3,

respective

7.5.2.2.1

ly, are applied.

Sub-sample

G-PCC tile base track shall not contain any sub-samples. Sub-samples shall not be present in G-PCC tile base

track.
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7.5.3 G-PCC tile tracks

7.5.3.1 Sample entry

7.5.3.1.1 Definition

Sample Entry Type: 'gpt1’

Container: Sample Description Box

Mandatory: No

Quantity: Zero or more sample entries may be present

This sample entry describes samples of a G-PCC tile track. It shall use GpccTilesampleEntry which extends

VolumetrifViSUalSampleEntTy WItlT d SamMple EMtry type of oot~

The G-PC( tile identifiers present in samples of the respective G-PCC tile track arelsignalled in

GPcCTileshmpleEntry. The tile identifiers present in G-PCC tile track sample entry shall have|the below

constraintg.

— When|each G-PCC tile track carries DUs of all components present in the G-RGC bitstream,|the G-PCC
tile identifiers present in G-PCC tile track sample entry shall not overlap with-the G-PCC tile|identifiers
present in other G-PCC tile track sample entry.

— Whenpach G-PCCtile track carries DUs of one instance of a particular component, the G-PCC tile|identifiers
present in the geometry tile track sample entry shall not overlap Wwith the G-PCC tile identifig¢rs present
in other geometry tile track sample entry. The G-PCC tile identifiers present in the attribute tile track
samplge entry shall be equals to the G-PCC tile identifiers in the associated geometry tile track sample
entry.

When a G-PCC tile track carries DUs of all components, theé\¢pCcComponentInfoBox shall not be présent.

When a G{PCC tile track carries DUs of one instance of'a particular component, the cpccCompongntInfoBox

shall be present in the sample entry to indicate thetype of the component carried in the track.

7.5.3.1.2 | Syntax

aligned(8) class GPCCTileConfiguratidnBox extends Box('gptC',0,0) {

unsigngd int (1) dynamic numstiles flag;
bit (7) reserved =05
unsigngd int (16) max num (Eile ids in_ track;
for(i=p; i < max num tile.idS in track; i++) {
uhsigned int (16) tile id;
}
}
aligned(8) class GRCCTileSampleEntry extends VolumetricVisualSampleEntry ('gptl') {
GPCCTileConfigu¥ationBox config;
GPCCCopmponentinfoBox info; // optional
}
7-5-3-1-3 Scnuaut;\,

dynamic num tile flag indicates whether the number of G-PCC tiles or G-PCC 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 G-PCC tiles and G-PCC 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 the number of G-PCC tiles or G-PCC tile identifiers presents in samples
are changed in the stream.

max_num tiles 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 flagis 1, each samplein the

© ISO/IEC 2024 - All rights reserved

19


https://iecnorm.com/api/?name=8cac2d746d5f8eb2d06ccb3e29fed4d8

ISO/IEC 23090-18:2024(en)

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.
When dynamic_tile flagissettovalueO,tile idrepresents one of G-PCC tile identifier present in the
tile inventory.

info is an instance of the GPccComponentInfoBox, which indicates G-PCC component information carried in
the respective track. When it is present, it indicates G-PCC component type carried in the track, and it
also provides the attribute name, index, and optionally attribute type of G-PCC component carried in the
attribute tile track.

7.5.3.2

Sample format

7.5.3.2.1

Each samplle in G-PCC tile track is either

One ey

General

npty sample with the sample size=0 (representing a period of non-zerg.duration in wh

ch thereis

no datp unit); or

— One G{PCC sample that the syntax and semantics as defined in subclausé 7:3.3.2 and 7.3.3.3, reispectively,
areapplied. Samplesin G-PCCtile track shall notinclude DUs containing@ny parameter sets, tilginventory,
and frame-specific attribute properties.

Samples cprresponding to the same point cloud frame acrossG:PCC tile tracks shall have| the same

presentatipn time.

7.5.3.2.2 | Sub-sample

When sub{samples are present, the subsampleInformationBox With flags equal to 1 in sampleTableBox, orin

the Trackp

The syntaj
applied.

When a G-
contain all
of a partid

indicated in the cpcccomponentinfoBox in the sample entry.

7.54 Re

The G-PC(Q
presentati
shall be e
presentati

ragmentBox Of each of its MovieFragmentBoxes shall be present.

4, shall be

k and semantics of the sub-sample with f1ags equal to 1 as defined in subclause 7.3.3

PCC tile track carries DUs ofjall components and sub-samples are present, each sub-s3
DUs corresponding to each-G-PCC tile. When a G-PCC tile track carries DUs of carries oy
ular component and sub-samples are present, each sub-sample shall contain DUs of

lationship between samples in G-PCC tile base track and tile track

tile base(frack sample required to decode the G-PCC tile track sample is identified
bn time 'of the sample. The presentation time of the corresponding G-PCC tile base tr:
ther-equal to or less than the presentation time of the G-PCC tile track samples.
bn'time of samples of the G-PCC tile base track and G-PCC tile tracks are not equal, the

camn]n with g r\rnr‘nr‘lna nrncnnfnhnn time closertao the nrncnnfahnn time of the G-PC(C

base track

mple shall
le instance
romponent

using the
ck sample
When the
G-PCC tile

tile track

sample is used for decodlng the sample of G-PCC tile track or 1dent1fy1ng the tile inventory information.

NOTE The presentation time of the sample in G-PCC tile base track or G-PCC tile track, can be derived by parsing the
"ctts' table in the CompositionOffsetBox and 'stts' tableinthe TimeToSampleBox, defined in ISO/IEC 14496-12,
in the respective tracks.

The G-PCC tile base track sample carrying FSAP DUs required to decode samples in attribute tile tracks is
identified using the presentation time of the sample. The presentation time of the corresponding G-PCC tile
base track sample containing FSAP DUs shall be same as the presentation time of the attribute tile track
samples carrying the corresponded ADUs.
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7.5.5 Track references

The G-PCC tile base track is linked to the G-PCC tile tracks using track references tool of ISO/IEC 14496-12.
One TrackReferenceTypeBoxes shall be added to a TrackrReferenceBox within the TrackBox of the G-PCC tile
base track. A new track reference type using the 4CC 'gpbt ' shall be used to link the G-PCC tile base track to

the G-PCC

tile tracks.

Under the G-PCC tile base track with a sample entry type of 'gpeb’, the 'gpbt ' track reference shall be used

to link the

G-PCC tile base track to all G-PCC tile tracks.

Under the G-PCC tile base track with a sample entry type of 'gpcb', the 'gpbt' track reference shall be
used to link from the G-PCC tile base track to geometry tile tracks. Each geometry tile track is linked to
corresponding attribute tile tracks using the 'gpca' track reference type as defined in subclause 7.4.4.

7.6

A point clo
shall be in
of the Traqg

Indication of alternatives

ud sequence can be coded in alternatives. In such a case, alternatives of same point clou
licated by the alternate track mechanism defined in ISO/IEC 14496-12 (i.e., alternate |
kHeaderBox).

When each alternative coded bitstream of the same point cloud sequence is encapsulated in a si

the G-PCC
same alte

When eac}
without G-
their Trac

When diffe
componen
shall have

When diff]
encapsulat
same alte

When diff
attribute d
are alterna

Annex E c(

8 Non-

8.1 Gen

This claus

bitstream track carrying the G-PCC bitstream, which are alternatives of each other, sha
Fnate group value in their TrackHeaderBox.

alternative coded bitstream of a same point cloud sequenee-is encapsulated into mulf]
PCC tile tracks, geometry tracks of the alternatives shall have the same a1ternate gro
[HeaderBox.

[ is carried in one single track. All G-PCC attribute tracks which are alternatives of
the same alternate group value in their TédekHeaderBox.

erent encoded versions of the same peint cloud sequence are available and each
ed in one tile base track and multiplesG-PCC tile tracks, the G-PCC tile base track sha
Fnate group value in their TrackHe&derBox.

erent encoded versions of the“same attribute component are available, each vers
omponent is carried in or. orie’or more attribute tile tracks. The G-PCC attribute tile tr
tives of each other shallhave the same aiternate group value in their TrackHeaderBo

ntains examples of hew alternatives are indicated according to different track encapsy

fimed G-PCC-data storage in ISOBMFF

leral

b.Specifies a format to encapsulate a non-timed G-PCC data, which is the G-PCC bits

] sequence
group field

ngle track,
11 have the

iple tracks
up value in

rent encoded versions of the same attribute component are available, each version of the attribute

pach other

version is
Il have the

ion of the

hcks which
K.

lations.

tream of a

single poir

P 1 : £:1
LCIOUU ITAdIIIC, IIT a4 T11IC.

The G-PCC bitstream of a single point cloud frame is encapsulated into one or more G-PCC items specified
in subclause 8.2.1. When the G-PCC bitstream contains G-PCC tiles of a single point cloud frame, it can be

encapsulated into G-PCC tile items.

Each G-PCC item shall be associated with the GpccconfigurationProperty.When G-PCC tile items are
present, each G-PCC tile item shall be associated with a GeccTileInfoProperty.

The handler type for the MetaBox shall be 'voiv'.
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ge item

PCC item

8.2.1.1 General

When the G-PCC bitstream of a single point cloud frame is stored in a single item, an item of type ‘gpe1’

shall be us

ed. A 'gpe1' item contains a series of DUs of a single point cloud frame.

When the G-PCC bitstream of a single point cloud frame is stored in multiple items, DUs of one instance of a
particular component is stored in a separate item with an item of type 'gpc1'. When it is encapsulated into
multiple 'gpc1' items, following restrictions apply:

One '4

One of
marke

A newj

pcl' item containing GDUs shall be present and shall be an entry point.

d as hidden items.

item reference type with a 4cc code 'gpca' is used from the 'gpc1' item’carrying G

more 'gpcl' items containing ADUs may be present. Each 'gpc1' items containing AD[Us shall be

DUs to the

Property.

hf simple
_profile

defaulted

reference

C decoder

em storing

'gpcl | items carrying ADUs.

— Each 'ppc1' itemshallbeassociated withGpccconfigurationProperty afild GPCCComponentInfd

— The apsociated GpcconfigurationProperty to each 'gpci' item~shall have same values
profile compliant, dense profile compliant, predictive_profile compliant, maif
compljant,and level idc.

— Anyof 'gpe1' item, 'gpeb' item, and G-PCC tile items shdall not be present.

A G-PCC it¢m of type 'gpel' or ‘gpcl’ can be associated with one image property of type 'subs

When the |G-PCC bitstream contains G-PCC tiles of a single point cloud frame and it is encapsiilated into

G-PCC tile jtems, an item of type 'gpeb' shall be used-with following restrictions:

— The 'dpeb' item shall include DUs contajniiig tile inventory and shall not include any GDUs
ADUs,|or ADUs.

— The 'dpeb' item shall contain FSAP DUs when the FSAP DUs are present in the G-PCC bitstre

— Whenflthe 'gpeb'item is presefit;'one or more G-PCC tile items shall be present.

— In ordpr to indicate the relationship between a 'gpeb' item to G-PCC tile items, a new iten;
type with 4cc codes 'gfbt' is used from the 'gpeb' item to the G-PCC tile items.

— The'gpeb' item shall'not be associated with one image property of type 'subs".

Each G-P(C item (shall be associated with a GpcconfigurationProperty containing the G-PC

configuratiion information.

If Primary]tenBox exists, item ID in this box shall be set to indicate a 'gpel1' item, a 'gpcl' it

GDUs,ora 'gpeb' item.

8.2.1.2 Syntax

The gpccItembpata is structurally identical to syntax for sample format as defined in subclause 7.3.3.2.

aligned (8

unsigned int GPCCLength
(1=

for

{
uns
uns
bit

i +=

) class GPCCItemData/{
item size;

)

// Size of item
// to end of the item

0; i< GPCCLength;

igned int (8) tlv_type;
igned int (32) tlv_num payload bytes;

(tlvinumipayloadibyzes*g) data unit;
(1+4)+ tlv num payload bytes;
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8.2.1.3 Semantics

The value of item size is equal to the sum of the extent length values of each extent of the item, as

specified i

n the rtemLocationBox.

tlv type Iidentifies the syntax structure represented by the following data unit as defined in
ISO/IEC 23090-9:2023, Annex B.

tlv_num payload bytes specify the length in bytes of the syntax element of the following data unit.

data unit

822 G-

con
COTT

PCC tile item

To encapsyilate G-PCC tiles of a single point cloud frame in a separate image item, an\item of ty

shall be us
correspon
This item s

Each item
tiles, ident
associated

A G-PCC 1t
associated
GPCCTilel

NOTE
specified in

s to one G-PCC tile which represents a rectangular cuboid inside the bouniding box of (
hall not include DUs containing any parameter sets, tile inventory, andFSAP.

pf type 'gpt1' shall be associated with a gpccTileTnfoPropergytindicating the numbe
ifiers of the G-PCC tiles present in the associated G-PCC tile.item. A G-PCC tile item s
with a GpcconfigurationProperty.

ile item can link to one image property of type (subs'. When 'supbs' item p
G-PCC tile identifiers in 'subs' item property shall be equal to G-PCC tile identif
hfoProperty associated with the same G-PCC tile-item.

n order to allow fast data fetching without analysing DU layout of G-PCC tile items, 'subs' ite
ISOBMFF can be used.

fpe 'gptl'

ed. The G-PCC tile item is formatted as a series of DUs, as defined in subclduse 8.2.1.2 and each DU

-PCC data.

r of G-PCC
hall not be

roperty is
ers in the

m property

lization.

8.3 Imape properties

8.3.1 G-PCC configuration item property

8.3.1.1 Definition

Box type “gpcec!

Property tlype: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for an image item of type 'gpel','gpeb', Or 'gpcl'

Quantity (per item): One for an image item of type 'gpel’,'gpeb', Or 'gpcl'
GPCCConfifnixdtionProperty indicates the information for G-PCC decoder configuration and initig

When cpccconfigurationProperty is associated with a 'gpe1' ora 'gpeb' item, the setupunit array shall
include DUs containing SPS, GPS, and APS.

When cpccconfigurationProperty is associated with a 'gpc1' item carrying GDUs, the setupunit array

shall inclu
setupUnit

essential

de DUs containing SPS and GPS. When it is associated with a 'gpc1'
array shall include DUs containing APS.

item carrying

shall be equal to 1 for a 'gpcc' item property.
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8.3.1.2 Syntax

aligned (8)

{

class GPCCConfigurationProperty extends ItemFullProperty('gpcC', 0, 0)

GPCCDecoderConfigurationRecord() ;

}

8.3.1.3 Semantics

The semantics of the syntax elements within the GpccconfigurationProperty are the same as those specified
for the syntax elements of cpcccconfigurationBox as defined in subclause 7.2.2.3.

8.3.2 G-PCC component information item property

8.3.2.1 Definition
Box type: "ginf!
Property tlype: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per item): Yes, for an image item of type 'gpc1’
Quantity (per item): One for an image item of type 'gpc1’
GPCCCompohentInfoProperty indicates G-PCC component specific infermation including the type of G-PCC
components stored in the respective G-PCC item. This also provides the attribute name, index and an optional
attribute fype of G-PCC attribute component stored in the respéctive G-PCC item. This item property is
exactly idgntical to the Gpcccomponent TypeBox as defined in gubclause 7.2.3.
GPCCCompohentInfoProperty shall not be associated withian image item of type 'gpe1l' or 'gpeb'
essential|shall be equalto 1 for 'ginf' item property associated with a G-PCC item of type 'gp¢1'.
8.3.2.2 Syntax
aligned(8) class GPCCComponentInfoProgerty extends ItemFullProperty('gpcC', 0, flags)
{
GPCCComponentInfoStruct (flags)s
}
8.3.2.3 SYemantics
The semantics of the syntax elements within the cpcccomponentInfoProperty are the samg as those
specified fpr the syntax.elements of GecccomponentInfoBox as defined in subclause 7.2.3.3.
8.3.3 G-PCC spatial region item property
8.3.3.1 Definition
Box type: 'gpsr'
Property type: Descriptive item property
Container: ItemPropertyContainerBox

Mandatory (per item):
Quantity (per item):

Yes, for an image item of type 'gpeb' or 'gpel'
Exactly One for an image item of type 'gpeb' or 'gpel"

GPCCSpatialRegionInfoPropertyitem propertyisused to describe spatial region information of DUs presents
in the respective G-PCC item. This item property includes the total number of 3D spatial regions present in
the respective G-PCC item along with a region identifier, the anchor point, and the dimension of the 3D spatial
region in the cartesian coordinate along to %, y, and z axes relative to the anchor point for each spatial region.
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The crccspatialRegionInfoProperty item property optionally include the G-PCC tile identifier(s) associated
with each 3D spatial region. Examples of partial access support with cpccspatialRegionInfoProperty are
explained in Annex G.

8.3.3.2 Syntax

aligned (8)
unsigned int (16)
for (int 1=0;

class GPCCSpatialRegionInfoProperty extends ItemFullProperty('gpsr', 0)
num regions;

i+4) {

0,

i< num_regions;

GPCCSpatialRegionStruct () ;

}

{

q
N

8.3.3.3
num_ regio
GPCCSpati
identif
associ

provid
the idg

8.3.4

8.3.4.1 ¢
ISO/IEC 23

Thisit
with £

The sub-s4
8.3.5 G-

8.3.5.1 1

Box type:

Property t
Container:
Mandatory
Quantity (

GPCCTileI

sup-sample item property

emdntics

hs indicate the number of following 3D spatial regions.

ier, the 3D bounding box information of the identified spatial region, on"G<PCC tile i
hted with the region. When the 3D bounding box information is not present, this datz
es the identifier of a particular 3D spatial region and the G-PCC tile.information assod
ntified region.

heneral
008-12:2022, Annex B.2.3.2 shall be applied with«£he following constraints.

bmpropertyshallindicateanassociatedpropertythatisexactlyidenticaltosubsampleTnfos
1ags equal to 1 as defined in subclause 7.3.3¢4-

mple item property shall not be associated with an image item of type 'gpeb'.

PCC tile information item propetrty

Definition
'gpti”

ype: Descriptive item property
ItemPropertyContainerBox

 (per item): Yes, for an image item of type 'gpt1’

per item): Exactly one for an image item of type 'gpt1"

hféProperty descriptive item property indicates the total number of tiles and tile id¢

those tiles

b 1RegionStruct () provide the 3D spatial region information by including thie’3D spatial region

iformation
structure
iated with

mationBox

entifiers of

preéSent in the associated G-PCC tile item.

When GpccTileInfoProperty is present, it shall be associated with a G-PCC tile item.

8.3.5.2 Syntax

aligned (8)

class GPCCTileInfoProperty extends ItemFullProperty('gpti', 0, 0){

TileInfoStruct();

}

8.3.5.3 Semantics

TileInfoStruct () provides the G-PCC tile information associated with the G-PCC tile item by including the
number of G-PCC tiles and those identifiers.
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8.4 Entity grouping
8.4.1 Viewportassociation

8.4.1.1 Definition

Box Types: 'vpta'

Container: GroupsListBox ('grpl')
Mandatory: No

Quantity: Zero or one

An EntityfoGroupBox With grouping type equal to 'vpta’ specifies the association between the
and the vi¢gwport information timed metadata track specified in subclause 9.2.4. The viewport iy
timed metiadata track describes the dynamically changed viewport information for the-associa
item. When it is associated with the G-PCC item, viewport_type indicated in the viewportinformg
metadata frack shall be 0, 1 or 2.

This entity group shall contain exactly one entity id value that point to the G-REC item of type
"gpeb' or| 'gpcl' carrying GDUs and shall contain one or more entity idvalue that point to th
informatidn timed metadata track.

When a G-PCC item is associated with the 'gpdv' timed metadata track, the recommended
of the assq¢ciated G-PCC item is determined by using signalled viewport information of the ' gy
metadata track. That is, non-timed G-PCC data recommends to be rendered using the signalleg
position,
timed metadata track. As the signalled information of thé\)gpdv' timed metadata track is ch
recommended viewport of the non-timed G-PCC data is ghanged accordingly at the presentation
associated| ' gpdv' timed metadata track sample.

q

N

8.4.1.2 Syntax
aligned (8
{
}

class ViewportAssociationBox«\&€xtends EntityToGroupBox ('vpta')

9 Signglling of metadata in ISOBMFF

9.1 G-PCC Spatial regioninformation

9.1.1 Informationstructure

b

9.1.1.1 D vector structure

o

;-PCC item
1formation
ted G-PCC
tion timed

Of'gpeIH
P viewport

viewport
dv' timed
| viewport

tation as well as viewport camera parameters aceording to the presentation timeline of this

anged, the
time of the

9.1.1.1.1

Defimition

The fields in this structure provides the x, y, and z coordinate values, respectively of a 3D point in the

Cartesian coordinate systems.

9.1.1.1.2 Syntax

aligned (8) class Vector3(precision 32){
unsigned int (precision) x;

unsigned int (precision) vy;

unsigned int (precision) z;

int reserved bits 8 - (precision*3)
if (reserved bits 8)

{

— S

08,'
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reserved;

Semantics

%, y, and z specify the x, y, and z coordinate values, respectively, of a 3D point in the Cartesian coordinate
system. The x, y, and z values shall be in the range of 0 to 2precision-],

9.1.1.2 3D bounding box information structure

9.1.1.2.1

Definition

The fields
3D point a
structure |

9.1.1.2.2

aligned (8
unsign
Vector
if (dim

uns
Vec

}
9.1.1.2.3

bb pos pr

bb positi
of the

dimension
Z axes§
indica

bb scale ;

bb scale.

coordinates along the %y, and z axes, respectively, relative to the anchor point. It indicates

height
9.1.1.3 1

9.1.1.3.1

n this structure provide the 3D bounding box information in Cartesian space by usihg
hd the dimension along the X, y, and z axes. When the dimension information is net/pr
provides the x, y, and z coordinate values of a particular 3D point.

Syntax

class GPCCBoundingBoxStruct (bit dimensions included flag) {
bd int (8) bb pos precision;

B bb position(bb pos precision);

bnsions included flag) {

 gned int (8) bb scale precision;
For3 bb scale(bb _scale precision);

Semantics
bcision indicates the precision of the following bb position in a number of bits.

bn.x, bb position.y, and bb position.zindicate the x, y, and z coordinate values, re
anchor point of the 3D bounding box inithe Cartesian coordinate system.

b

_included flag equal to 1 indicatés the dimension of the 3D bounding box along th
relative to the anchor point is signalled in the structure. dimensions included f1
Fes the dimension of the 3D bounding box is not signalled in the structure.

brecision indicates the precision of the following bb_scale in bytes.

k, bb scale.y, andibb scale.z indicate the dimension of the 3D bounding box in the

and depth of the bounding box in the Cartesian coordinate system.
[ile information structure

Definition

an anchor
esent, this

spectively,
e X, y, and

g equal 0

Cartesian
the width,

The fields

T this information Structure indicates the tite imformation, Whichr 15 expressed by the

G-PCC tiles and identifiers of those G-PCC tiles.

9.1.1.3.2

aligned (8

unsigned int (16)
(3J=0; Jj < num tiles; j++)
unsigned int (16)

for

}

Syntax

) class TileInfoStruct () {

num tiles;
{
tile id;
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num tiles

tile idis
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Semantics
indicate the number of G-PCC tiles signalled in this information structure.

the identifier of the signalled G-PCC tile.

9.1.1.4 G-PCC spatial region information structure

9.1.1.4.1

Definition

The fields in this information structure provide the 3D spatial region information by including the 3D spatial
region identifier, the 3D bounding box information of the identified spatial region, or G-PCC tile information

associated,

with the region Whepn the 3D bounding box informationis not presentthis dat

structure

provides t
identified

9.1.1.4.2

aligned (8
unsign
unsign
unsign
unsign
unsign
unsign
if (bou

GPC
}
if (tm
Til
}

9.1.1.4.3

size iS an
eleme

region id

bounding

region.

dimension
region
0 and

tm presen
region

he identifier of a particular 3D spatial region and the G-PCC tile information associate
fegion.

Syntax
class GPCCSpatialRegionStruct () {
bd int (32) size;
bd int (16) region id;
bd int (1) bounding box present flag;
bd int (1) dimensions included flag;
Ed int (1) tm present flag;
bd int (5) reserved;
hding box present flag) {

[BoundingBox (dimensions included flag);

bresent flag) {
FInfoStruct () ;

Semantics

integer that specifies the numberof bytes in this element, including all its fields and
ts.

is an identifier for the 3D spatial region.

box_present flag indicates the presence of the 3D bounding box information of the

b

_included flégjindicates the presence of the dimension information of the signal
.VVhen,boundinqiboxipresentiflagiS equalto 0, the dimensionsiincludediflag'Sha
when bousdinig box present flagis equal to 1, the dimensions included flag shallb

- flagindicates the presence of G-PCC tile information associated with the signal
.when tm present flagisequalto 1, TileInfostruct () shall be present.

d with the

contained

e signalled

ed spatial
] be set as
esetas 1.

ed spatial

GPCCBoundingBox (dimensions included flag) specifies the 3D bounding box information of the signalled
spatial region in Cartesian space by using an anchor 3D point and the dimension along the x, y, and z

axes.

TileInfoStruct () provides the G-PCC tile information associated with the signalled region by including the
number of the associated G-PCC tiles and identifiers of those G-PCC tiles.
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9.1.2 Signalling of static spatial region information

9.1.2.1 Definition

Box Types: 'gpsr'

Container: GPCCSampleEntry('gpel','gpeg','gpcl','gpcg','gpeb','gpcb')
Or DynamicGPCCSpatialRegionSampleEntry

Mandatory: No

Quantity: Zero or one

GPCCSpatialRegionInfoBox provides the information of one or more 3D spatial regions of G-PCC bitstream

carried by

the respective track.

When Gpc
the static 3

When cpcq
static3D s
G-PCC attr

When cpc
static 3D s
the samplsg

SpatialRegionInfoBox is present in the sample entry of the G-PCC bitstream track,
D spatial region information of G-PCC bitstream carried in the track.

SpatialRegionInfoBox is presentin the sample entry of the G-PCC geometry tfack, it in
patial region information of G-PCC bitstream carried in the G-PCC geometry, track and
ibute tracks. It shall not be present in the sample entry of any G-PCC attribute tracks.

SpatialRegionInfoBox is present in the sample entry of the G-PCC tile’base track, it pj
batial region information of G-PCC bitstream carried in all G-PCC tilé tracks. It shall not be
entry of any G-PCC tile tracks. Example of partial access suppoft with GeccspatialRegi

t provides

dicates the
associated

ovides the
presentin
onInfoBox

in G-PCC tille tracks is described in Annex F.

9.1.2.2 Syntax
aligned (8) class GPCCSpatialRegionInfoBox extends FuldBex ('gpsr',0,0) {
unsigngd int (16) num regions;
for (ipt i=0; i < num regions; i++) {
GPC{SpatialRegionStruct () ;
}
}
9.1.2.3 Semantics

num_regiohs indicate the number of the'signalled 3D spatial regions.

GPCCSpatihlRegionstruct () providesthe 3D spatial region information by including the 3D spdtial region
identifier, the 3D bounding box-information of the identified 3D spatial region, or G-PCC tile ifformation
associpted with the 3D spatial region.

9.1.3 Signalling of dynamic spatial region information

9.1.3.1 (eneral

This metadata_track with a sample entry type 'gpdr' indicates the dynamically changed BD spatial

region inf¢rmation corresponding to the part or all of G-PCC bitstream or the association between the 3D

spatial regions and G-PCC tiles over time. If a G-PCC track is associated with the dynamic spatial region
timed metadata track, the 3D spatial region information of the G-PCC bitstream carried by the track or the
association between 3D spatial regions and G-PCC tiles is considered dynamic.

When this timed metadata track is present, it shall contain a 'cdsc' track reference to one of G-PCC
bitstream track, G-PCC geometry track, or G-PCC tile base track. When this timed metadata track is present,
GPCCSpatialRegionInfoBox shall not be presentin the sample entry of any associated G-PCC tracks.

When a tile base track and tile tracks are present and GpccspatialRegionInfoBox is not present in the
sample entry of a G-PCC tile base track, the dynamic spatial region timed metadata track shall be present. It
also shall contain a 'cdsc' track reference to the G-PCC tile base track. Examples of partial access support
with this metadata track are described in Annex F.
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9.1.3.2 Sample entry

9.1.3.2.1

aligned (8)

Syntax

class DynamicSpatialRegionMappingInfoBox

extends FullBox ('gpdm',0,0) {

bit (6)

unsigned int (1)
unsigned int (1)

}

aligned (8)

reserved=0;
dynamic dimension flag;
dynamic tile mapping flag;

class DynamicGPCCSpatialRegionSampleEntry

extends MetaDataSampleEntry ('gpdr')

{

GPCCSp
Dynami

9.1.3.2.2

GPCCSpati
identif
with t

DynamicSp
tile inf
to this

dynamic d
remai
flagif
sampl
dimen

dynamic t
region
mappiy
region
flag €
preser

q

N

9.1.3.3

9.1.3.3.1

TIaIREgIONINTOBO
FSpatialRegionMappingInfoBox

Tegtion 1info;
mapping info;

Semantics

h1RegionInfoBox specifies initial 3D spatial region information by including the 3D sp3
ier, the 3D bounding box information of the 3D spatial region, or G-PCCtile information
ne 3D spatial region.

btialRegionMappingInfoBox indicates that the dimension infermation or the associs
ormation of 3D spatial region information remains unchanged or is changed in sample
sample entry.

imension flag indicates that the dimension information of the signalled 3D spaf
s unchanged or is changed in samples referring o this sample entry. When dynamic_g
equal to 0, it indicates that the dimension of sigralled 3D spatial region remains unch3
s referring to this sample entry. When dynami¢ dimension flag equal to 1, it indicat
sion information of the signalled 3D spatial region is present in samples.

l le mapping flag indicates that the associated G-PCC tile information of the signalled
remains unchanged or is changed imSamples referring to this sample entry. When dyn4
g_flag is equal to 0, it indicates‘that identifiers of G-PCC tiles associated with the

remains unchanged in all samples referring to this sample entry. When dynamic_tilg
qual to 1, it indicates that-identifiers of G-PCC tiles associated with the 3D spatial

tin samples.

ample format

General

A sample i

sync sample. Atleast one sync sample shall be present in the dynamic spatial region timed metad

Sync sampllestin dynamic spatial region timed metadata track shall carry the dimension and the

the 3D spatial region information timed-metadata track shall be set as a sync samj

tial region
associated

ted G-PCC
s referring

ial region
imension
nged in all
es that the

3D spatial
mic tile
3D spatial
_mapping
region are

ble or non-
ata track.

associated

tile mapping information for all G-PCC 3D spatial regions. In sync samples for all 3D spatial regions, the
value of dimensions included flagand bounding box present flag shall be setto 1. The tm present flag
flag shall be set to 1 when the tile inventory information is available in the G-PCC bitstream.

Non-sync samples in dynamic spatial region timed metadata track shall signal only the updated 3D spatial
regions information with reference to the 3D spatial regions information available in the nearest preceding
sync sample. Non-sync samples shall signal only the 3D spatial region information whose position, dimension
or the identifiers of associated G-PCC tiles are updated, the added and cancelled 3D spatial regions with
reference to the nearest sync sample.

For Non-sync samples in this timed-metadata track, the value of canceled region flag shall be set to 1
when a 3D spatial region is cancelled with reference to the preceding sync sample. The value of dimensions
included flag shall only be set to 1, when the dimensions of a 3D spatial region in the current sample is
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updated with reference to the preceding sync sample. The value of dimensions_included flag shall be set
to 0, when dynamic dimension flag in the referred sample entry equals to 0. The value of bounding box
present flagshall only be setto 1, when the position and/or dimensions of a 3D spatial region in the current
sample is updated with reference to the preceding sync sample. The value of tm present flag shall only be
set to 1 when the associated 3D tiles of a 3D spatial region in the current sample is updated with reference
to the preceding sync sample. The value of tm present flag shall be set to 0, when dynamic tile mapping

flag in the referred sample entry equals to 0.

9.1.3.3.2

Sync samples

9.1.3.3.2.1 Syntax

aligned (8
unsign
for (i

GPC
}

9.1.3.3.2.2
num regio

GPCCSpati
is app

presei
availa

Let the tal

DynamicGPCCsSpatialRegionsample ()
bd int (16) num_regions;
ht i=0; i < num regions; i++)
CSpatialRegionStruct () ;

{

{

Semantics
hs indicates the number of 3D spatial regions signalled in the sync sample.

h1RegionStruct () specifies the 3D spatial region information of G-PCC data when t
ied. In this information structure, the value of dimensidms “included flag and bour
t flag shall besetto 1.tm present flag shall be set to T when the tile inventory infd
ble. Otherwise, the tm present flag shall be setto 0.

get be the point cloud data associated with samples in the referenced tracks with cd

times grealter than or equal to the composition time of this sample and less than the composition

next samp

9.1.3.3.3

9.1.3.3.3.1

aligned (8
unsign
for (i

uns
uns
if(

elsg

e.
Non-sync samples

Syntax
DynamicGPCCSpatialRegiowSample () {
bd int (16) num_regionhsy;
ht i=0; i < num regiond;
i gned int (1) canceled region flag;
 gned int (7) feserved;
canceled region| fllag )
GPCCSpatialRggionStruct () ;

i+4+) |

b

unsignéd™int (16) region id;

his sample
ding box
rmation is

mposition
time of the

9.1.3.3.3.2

Semantics

num_regions indicate the number of updated 3D spatial regions signalled in the sample. The 3D spatial
regions whose dimensions and/or the associated 3D tiles are updated with reference to the previous
sync sample are considered as updated regions. The 3D spatial regions that are cancelled in this sample
with reference to the previous sync sample are also considered as updated regions.

canceled region flag indicates whether a 3D region is cancelled or updated in the current sample with
reference to the previous sync sample. Value 1 indicates 3D regions is cancelled in this sample with
reference to the previous sync sample. Value 0 indicates the 3D region dimensions and/or the associated
3D tiles are updated with reference to the previous sync sample.

GPCCSpatialRegionStruct () provides the 3D spatial region information of G-PCC data when this sample is
applied. The value of dimensions included flag shall only be set to 1 when the dimensions of this

© ISO/IEC 2024 - All rights reserved

31


https://iecnorm.com/api/?name=8cac2d746d5f8eb2d06ccb3e29fed4d8

ISO/IEC 23090-18:2024(en)

3D region are updated with reference to the previous sync sample. The value of dimensions included
flag shall be set to 0 when dynamic dimension flag in the referred sample entry equals to 0. The value
of bounding box present flag shall only be set to 1 when the position and/or dimensions of this 3D
region are updated with reference to the previous sync sample. The value of tm_present f1ag shall only
be set to 1 when the associated G-PCC tiles of this 3D region are updated with reference to the previous
sync sample. The value of tm present flag shall be set to 0 when dynamic tile mapping flag in the
referred sample entry equals to 0.

region id

identifies a cancelled 3D spatial region with reference to the previous sync sample.

9.2 G-PCCviewport information

9.2.1 Gdneral

This subclause specifies signalling of viewport information for G-PCC data in ISOBMEFE)Thg
informatign includes extrinsic camera information structure containing the position ahd’rota
virtual cagnera. It also includes intrinsic camera information structure. The G-PCC player can

G-PCC dat{

9.2.2 In

9.2.2.1

9.2.2.1.1

The fields
the global
virtual car

9.2.2.1.2

aligned (8
unsign
unsign
unsign
signed
signed
signed

9.2.2.1.3

cam_pos_x
the cal
bit bin
specif

1 based on the signalled viewport information.

formation structure

Extrinsic camera information structure

Definition

in this structure provides the %, y, and z coordinaté values, respectively of a virtual

viewport
tion of the
render the

camera in

reference coordinate system, and the x, y, and Z)Cemponents, respectively, of the rotation of the
nera.
Syntax
class ExtCameraInfoStruct () {
bd int (32) cam_pos_Xx;
bd int (32) cam pos_y;
bd int (32) cam pos z;
int (32) cam_quat v
int (32) cam_quati\y;
int (32) cam quab z;
Semantics

cam pog/yy and cam pos z, respectively, indicate the %, y, and z coordinates of the
mera in(meters in the global reference coordinate system. The values shall be expre:
ary floating-point format with the 4 bytes in big-endian order and with the parsing
ed’inEEE 754.

position of
sed in 32-
process as

cam_quat x, cam quat y, andcam quat z Indicate the X, y, and z components, respectively, of the rotation
of the camera using the quaternion representation. The values shall be in the range of - 230 to 230,
inclusive. When the component of rotation is not present, its value shall be inferred to be equal to 0. The
value of rotation components may be calculated as follows:

gX = cam _quat x + 230, gY = cam quat y + 230, gz =

cam _quat z + 230

The fourth component, qw, for the rotation of the current camera model using the quaternion representation
is calculated as follows:

gW = Sgrt( 1 - ( gX2 + g¥2 + gZ2 ) )
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The point (w, x, y, z) represents a rotation around the axis directed by the vector (x, y, z) by an angle
2%cos M{-1}(w)=2*sin ~{-1} (sqrt(x"{2}+y"{2}+2"{2})).

NOTE In the context of this document, gw is always positive. If a negative gqi is desired, one can signal all three
syntax elements, cam quat x, cam quat y, andcam gquat_ z withan opposite sign, which is equivalent.

9.2.2.2 Intrinsic camera information structure

9.2.2.2.1 Definition

The fields in this information structure provides viewport camera parameters by including the projection
information of the viewport camera and the near and far clipping plane information of the viewport.

9.2.2.2.2 | Syntax

aligned(8) class IntCameralInfoStruct () {

unsigngd int (10) camera_ id;
bit (3) reserved = 0;
unsigngd int (3) camera_ type;
if (capera type == 0) {

signgd int (32) erp _horizontal fov;

signgd int (32) erp vertical fov;
}
else if (camera type == 1) {

sighed int (32) perspective horizontal fov;

unsfgned int (32) perspective aspect ratio;
}
else if (camera type == 2) {

unsfgned int (32) ortho_aspect ratio;

unsfgned int (32) ortho horizontal size;

}

unsigngd int (32) clipping near plane;
unsigngd int (32) clipping far plane;

9.2.2.2.3 | Semantics
camera_idlis an identifier of a given viewport camera parameters.

camera type indicates the projection method of the viewport camera. The value 0 specifies ERP projection.
The vdlue 1 specifies a perspective projection. The value 2 specifies an orthographic projectjon. Values
in the range 3 to 255 arfe reserved for future use by ISO/IEC.

erp horizpntal fov specifies the longitude range for an ERP projection corresponding to the jhorizontal
size of the viewpgrt region, in units of radians. The value shall be in the range 0 to 2m.

erp vertifal £6v specifies the latitude range for an ERP projection corresponding to the vertical size of the
viewpprt region, in units of radians. The value shall be in the range 0 to .

perspective horizontal fov specifies the horizontal field of view for perspective projection in radians.
The value of shall be in the range of 0 and .

perspective aspect ratio specifies the relative aspect ratio of viewport for perspective projection
(horizontal/vertical). The value shall be expressed in 32-bit binary floating-point format with the 4
bytes in big-endian order and with the parsing process as specified in I[EEE 754.

ortho_aspect ratio specifies the relative aspect ratio of viewport for orthogonal projection (horizontal/
vertical). The value shall be expressed in 32-bit binary floating-point format with the 4 bytes in big-
endian order and with the parsing process as specified in IEEE 754.
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ortho horizontal size specifies the horizontal size of the orthogonal in meters. The value shall be
expressed in 32-bit binary floating-point format with the 4 bytes in big-endian order and with the

parsin

g process as specified in IEEE 754.

clipping near plane and clipping far plane indicate the near and far depths (or distances) based on the
near and far clipping planes of the viewport in meters. The values shall be expressed in 32-bit binary
floating-point format with the 4 bytes in big-endian order and with the parsing process as specified in

IEEE 7

54.

9.2.2.3 Viewport information structure

9.2.2.3.1

Definition

The fields
parameter]
centre of {
and the ra
the projec
viewport.

9.2.2.3.2

aligned (8
if (ex
uns

bit

if

tel

}
Ext

(in
Int

9.2.2.3.3

center vi
of the
1, it iy
centej
two st

in this information structure provide either extrinsic camera parameters or ingrin
s of the viewport. When extrinsic camera parameters are present, it specifies'w
he viewport or one of two stereo position of viewport is indicated and prevides th
tation of the viewport accordingly. When intrinsic camera parameters aré\present,

Syntax

class ViewportInfoStruct(bit ext camera flag, bit ind camera flag) {
[ camera flag == 1) {

 gned int (1) center view flag;

(6) reserved = 0;
(center view flag == 0)
nsigned int (1)
e {
pit (1)

{
left view flag;

reserved

0;
CameraInfoStruct () ;

{

L camera flag == 1)
CameraInfoStruct() ;

Semantics

bw flag is a flag indicating whether the signalled viewport position corresponds to
viewport or to one @f two stereo positions of the viewport. When center view flag
dicates that thesignalled viewport position corresponds to the centre of the viewp
_view flag is(équal to 0, it indicates that the signalled viewport position correspond
ereo positions.of the viewport.

left view
positi
that t
left

1

| f1agis@flagindicating whether the signalled viewport information correspond to the

esignalled viewport information corresponds to the left stereo position of the view

5ic camera
hether the
e position
t provides

fion information of the viewport camera and the near and far clipping plane informaltion of the

the centre
is equal to
ort. When
s to one of

left stereo

n or.the right stereo position of the viewport. When 1eft view flag is equal to 1, it indicates

ort. When

iaw flag is equal to 0, it indicates that the viewport information signalled corresp

ond to the

right s

tereo positions of the viewport.

ExtCameraInfoStruct () specifies the position and rotation of the viewport.

IntCameraInfostruct () specifies the projection information and clipping plane information for the

viewp

ort.
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9.2.3 Signalling of static viewport information

9.2.3.1 Definition

Box Types: "gvpC'

Container: GPCCSampleEntry (' gpel’, 'gpeg', 'gpcl', 'gpcg', 'gpeb', 'gpcb‘)
Or DynamicGPCCViewportSampleEntry

Mandatory: No

Quantity: Zero or one

Static viewport information is signalled in GpccviewportInfoConfiqutationBox presentin the sa

mple entry

of one of G}PCC bitstream track, G-PCC geometry track, or G-PCC tile base track.
9.2.3.2 Syntax
aligned (8) class GPCCViewportInfoConfigurationBox extends FullBox('gvpC', 0, 0) {
unsigngd int (7) viewport type;
bit (1) reserved = 0;
unsigngd int (1) dynamic int camera flag;
unsigngd int (1) dynamic ext camera flag;
bit (6)| reserved = 0;
if (dypamic int camera flag == 0) {
IntCagmeraInfoStruct () ;
}
if (dyphamic ext camera flag == 0) {
ExtChmeraInfoStruct () ;
}
string viewport description;
}
9.2.3.3 Semantics
viewport fype specifies the type of the viewport as listed in Table 10 for viewport parameter| set for all
samples rgferring to this sample entry.
For viewpdrt type equal to 3, it indicates.the recommended initial viewport information, compg@sed of the
initial vieyport position and rotation,;when playing the associated G-PCC media tracks. When the playback
of a mediq track is intended to be-started using another viewport than that indicated by initiall viewport
position (¢am pos x, cam pos_y,~cam pos_z) equal to (0, 0, 0) relative to the global coordinate axes
and initialjviewing rotation (caw quat x, cam quat y, cam quat z) equalto (0,0,0) relative tq the global
coordinatg axes, it shall be(present. In the absence of this type of viewport information, cam pofs x, cam
pos_y, cap pos z, cam guat x, cam quat y, and cam_quat z should all be inferred to be equal o 0 for the
initial viewport.
Table 10 — Viewport Types
Value Description
0 Arecommended viewport per the director’s cut, 1.e., a viewport suggested according to the creative
intent of the content author or content provider
1 A recommended viewport selected based on measurements of viewing statistics
2 A recommended viewport based on the selected viewport of another user
3 An initial viewport suggested to use when starting to play associated immersive media
4..239 Reserved
240..255 Unspecified (for use by applications or external specifications)
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When dynamic_int camera flagis equal to 0, it indicates that intrinsic camera parameters are fixed for all
samples referring to this sample entry. When dynamic_ext camera flagisequalto0, dynamic int camera
flag shall also be equal to 0.

When dynamic_ext camera flagisequal to 0, it indicates that extrinsic camera parameters are fixed for all
samples referring to this sample entry.

viewport description is null-terminated UTF-8 string that provides a textual description of the
recommended viewport for the viewport parameter set for all samples referring to this sample entry.

9.2.4 Signalling of dynamic viewport information

This subcl
informatia
rotation in

A viewpor
tracks and
with a 'cd

When mul
metadata t

q

N

9.2.4.2

class Dyn
GPCCVi
}

q

N

9.2.4.3

9.2.4.3.1

Any sampl
particular
track havi
sample, ot

In this edif

9.2.4.3.2

aligned (8
unsign
for (i

ause specifies the use of the timed metadata track to signal dynamically changed
n, composed of intrinsic and extrinsic camera parameters, including viewport po
formation as well as viewport camera parameters.

f information timed metadata track containing a 'cdtg' track reference(describes the
track groups collectively. When the timed metadata track is linked tejene or more G-
k' track reference, it describes each G-PCC track individually.

Liple viewport sequences of the same viewport type are present; it shall be stored in
rack.

ample entry

bmicGPCCViewportSampleEntry extends MetaDatdSampleEntry ('gpdv') {

pwportInfoConfigurationBox () ;

ample format

General

e in a viewport information tified metadata track is allowed to be marked as a sync sa

sample in the timed metadata track, if at least one of the media samples in the referer
hg the same decoding time is a sync sample, the particular sample shall be marked
herwise, that sample may or may not be marked as a sync sample.

ion of this docunient, num viewports in sample shall be equal to 1.

Syntax

classMDynamicViewportInfoSample ()
bd 14Tt 8) num_viewports;
1y, /<= num viewports; i++) {

{

viewport
sition and

referenced
PCC tracks

a separate

mple. For a
ced G-PCC
as a sync

unsi

pried int (7) viewport id;

unsigned int (1)
(viewport cancel flag

unsigned int (1)

unsigned int (1)

bit (6)

if

viewport cancel flag;
) A
camera ext flag;
camera_ int flag;

reserved = 0;

ViewportInfoStruct (camera ext flag,camera int flag);

9.2.4.3.3

Semantics

num_viewports indicate the number of viewports signalled in the sample.
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viewport idis an identifier thatis used to identify the viewport.

When viewport cancel flagisequalsto 1,itindicates thatthe viewport with the viewport id is cancelled.
When viewport cancel flagisequals to 0, itindicates that viewportinformation is signalled.

When camera ext flag is equal to 1, it indicates that the extrinsic camera parameters of this viewport are
present in the current sample. It shall be equal to 0 when dynamic _ext camera flaginthe sample entry
is equals to 0.

When camera int flagequalto 1indicates thatthe intrinsic camera parameters are present in the viewport
in the current sample. It shall be equal to 0 when dynamic_int camera flaginthe sample entry is equals
to 0. Moreover, it shall be set as 0 when camera extrinsic flag isequalsto 0.

When the yiew port informationtimed-metadatatrackis presentextt thsteeamera parametersex ressed by
ExtCamerafnfostruct () shall be present in either sample entry or samples. It is prohibited that<both of the
following ¢oncurrently happen; dynamic ext camera flag equals to 0 and camera extrinsie”flag equals
to O for all|samples.

10 Encapsulation and signalling in DASH
10.1 Single-track mode

10.1.1 Gdneral

The singlg-track mode in DASH enables streaming of G-PCC ISOBMFF files where the G-PCC|bitstream
is stored ysing single track encapsulation, The single-track mode in DASH should be represented as one
Adaptation Set with one or more Representations. If a Representation consists of more than pne Media
Segment, an Initialization Media Segment shall be present. The Initialization Segment shall| contain a
GPCCDecodprConfigurationRecord with the G-PCC paramieter sets (e.g. SPS, GPS, and APS) as |defined in
ISO/IEC 24090-9.

The restri¢tion on some of the attributes shall be applied:
— The erlimeType parameter shall be "application/mp4"

— The edodecs shall be present on the adaptation setlevel and shall signal the maximum required capability
to decpde any Representation in.the Adaptation Set. The @codecs parameter should be signalled on the
repredentation level if different from the one on the adaptation set level.

— The @dodecs parameter present on a representation level shall signal the required capability to decode
any component in the-Representation.

— When{codecs’ parameter of a MIME type is used, sub-parameters shall be used as defined in Annex C.
— The eqaxwidtihand emaxHeight parameters shall not be signalled for any Adaptation Set.

— The efraperate shall be signalled only in the Adaptation Set element, i.e., the value shall not he different
for different representations in on Adaptation Set

— The ewidth and eheight shall not be signalled for any Representation.
10.2 Multi-track mode

10.2.1 General

Each G-PCC component shall be represented in the DASH manifest (MPD) file as a separate Adaptation
Set, referred to as a Component Adaptation Set. The Adaptation Set containing the geometry information
is also the Main GPCC Adaptation Set which serves as the access point for the G-PCC bitstream. The Main
GPCC Adaptation Set shall contain either a single Initialization Segment at adaptation set level or multiple
Initialization Segments at representation level (one for each Representation). Initialization Segments shall

© ISO/IEC 2024 - All rights reserved

37


https://iecnorm.com/api/?name=8cac2d746d5f8eb2d06ccb3e29fed4d8

ISO/IEC 23090-18:2024(en)

contain the G-PCC parameter sets as defined in ISO/IEC 23090-9, which are needed to initialize the G-PCC
decoder. Examples of DASH signalling are explained in Annex H.

10.2.2 DASH MPD descriptors

10.2.2.1 XML namespace and schema

A number of XML elements and attributes are defined in this document. These XML elements are defined in
a separate namespace "urn:mpeg:mpegI:gpcc:2023". The namespace designator "gpcc:" is used to refer to
this name space in this document. The namespace designator "xs:" shall correspond to namespace https://
www.w3.0rg/2001/XMLSchema as defined in W3C Recommendation, XML schema part 1.

: - 1 A mY " 1 £ 1 1.1 . Fall 1.0 A | o | - >
Some items—tirthe—Batatype—colummof-thetables i tause—t6usedatatypes—andnreaning s defined

in W3C Rgecommendation, XML schema part 2 or in ISO/IEC 23009-1. Data types not defined in W3C
Recommendation, XML schema part 2 or ISO/IEC 23009-1 shall be as defined in Annex B.

The GPCC PASH XML schema is provided in Annex B. When features specified in Clause0 are present in a
DASH MPI}, Annex B shall be obeyed.

10.2.2.2 §ignalling of G-PCC component information

An EssentjalProperty element with the @schemeTduri attribute equal to “Gririmpeg:mpegT:gpcc:4023: compo
nent” is referred to as a GPcCComponent descriptor.

At Adaptation Set level, one cpcccomponent descriptor shall be signalled for each component that is present
in the Representations of the adaptation set. The gpcccomponent descriptor shall include elements and
attributes [defined in Table 11.
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Table 11 — Elements and attributes for the cpcccomponent descriptor

Elements and Attributes for
GPCCComponent descriptor

Use

Data type

Description

component

0.N

gpcc:gpccComponentType

An element that specify information for G-PCC
component present in the representation(s)

of the adaptation set.

component@component type

xs:string

Indicates the type of the point

ponent. Value 'geom' indicates a geometry
component,and 'attr' indicates an attribute

component.

cloud com-

component@att type

CM

xs:unsignedByte

Indicates the type of the attribute (refer to

IQ(\/IF‘(‘ 23090-9:2023 Table Q)

nly values

between 0 and 255, inclusive, ar

Shall be present only if the complonent is an
attribute component (i.e,, ¢gompdnent type
hasthevalue 'attr')andattr [label oid

is not present.

b allowed.

component

@attr label oid

CM

xs:string

Indicates the international objed
as specified in Recommendation I
| ISO/IEC9834-1. The syntax of ¢
tifier is"described in ISO/IEC 23(
subclause 11.4.7.1.

Shallbe present only if the comp
attribute component(i.e., @ compo
has the value 'attr') and @at
not present.

t identifier
TU-T X.660
bject iden-
90-9:2023,

onent is an
nent type
Lr type is

component

@attr index

CM

xs:unsignedByte

Indicates the order of the attribut
the SPS. The value of @attr ind
identicaltotheash attr sps att
of the TLV encapsulation structur
the Representations of the Adap
Shall be present only if the com
point cloud attribute (i.e., compo
has the value 'attr").

P presentin
ex shall be
r idxvalue
b carried by
ation Set.

ponent is a
hent type

component]

@tile ids

CM

xs:UIntVectorType

A list of space-separated identif
sponding to the value of the t i 1¢]
each G-PCCtile presentin the G-P(

Shall only be present if the Adap
Tile Component Adaptation Set.

Shall only be present if the corresponding tile

track carries a constant number
the tile identifiers do not change
the bitstream. i.e.,dynamic_num f
is set to 0 in the GPCCTileSamp
the respective tile track.

iers corre-

| idfield of
Ctile track.

ion Setis a

of tiles and
hroughout
iles flag
leEntry of

Key:

For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.

For attributes: M=Mandatory, O=0Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.

When more than one Representation is signalled in the Main GPCC Adaptation Set, the initialization segment
of each Representation shall contain the G-PCC parameter sets for that Representation. The Representation(s)
of a Component Adaptation Set shall list the corresponding Representation identifier from the Main GPCC
Adaptation Set using the @dependency1d attribute defined in ISO/IEC 23009-1.

The data type for the attribute shall be as defined in the XML schema. An XML schema for G-PCC component
information signalling shall be as shown below. The schema shall be represented in an XML schema that has

namespace urn:mpeg:mpegl:gpcc:2023 and is specified as follows:
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<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="https://www.w3

targetNamespace="urn:mpeg:mpegl

xmlns:

.org/2001/XMLSchema"
:gpcc:2023"

omaf="urn:mpeg:mpegl:gpcc:2023"

elementFormDefault="qualified">

<xs:element name

="”component” type="gpcc: gpccComponentType” />

<xs:complexType name="gpccComponentType”>

<xs:attribute

name="type” type="xs:string” use="required” />

cattribute :unsignedByte” nse="optional®

</xs:

</xs:sche

10.2.2.3 (
A G-PCC p

ComplexType>

iPCC Descriptor

name="attr type” type="

_n

use=

/>

name="attr index” type="xs:unsignedByte” use="optional" @p

xs:attribute name="attr label oid” type="xs:string” optional"
xs:attribute
xs:attribute name="tile ids” type="xs:UIntVectorType” use="optional'D/>

a>

ayer can identify the type of point cloud component in an‘Adaptation Set or Represe

ntation by

checking the gpcccomponent descriptor within the correspondingelement. However, a G-PCC player also
needs to distinguish between different geometry point cloud, stfeams when multiple point cloyd streams
present inthe MPD file.
A supplem¢gntalProperty element with a @schemeTduri attribute equal to "urn:mpeg:mpegI:gpcci2023:gpc”
is referred|to as a GPCC descriptor. The attributes of GRCC descriptor are shown in Table 12.
At most orle gecc descriptor may be present at the(Adaptation Set level for the Main GPCC Adaptation Set of
the G-PCC media or at the Preselection level.
Table 12 — Attributes for the GPCC descriptor
Attributes for GPCCdescrip-|Use |Datatype Description
tor
gpcc: @gpdId CM,, °|xs:string An id for the volumetric media. This attribyte shall be
present if multiple versions of the same volumgtric media
are signalled in separate AdapatationSets.
Key:
For attrilputes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elemgnts: <minOccurs>..<maxOccurs> (N=unbounded)
Elements arf bold; attributes are non-bold and preceded with an @.

The data type for the attribute shall be as delined in the XML schema. An XML schema for G-PCC component
information signalling shall be as shown below. The schema shall be represented in an XML schema that has
namespace urn:mpeg:mpegl:gpcc:2023 and is specified as follows:

<?xml version="1.0" encoding="UTF-8"?>

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

targetNamespace="urn:mpeg:mpegl:gpcc:2023"

xmlns

romaf="urn:mpeg:mpegl:gpcc:2023"

elementFormDefault="qualified">
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<xs:attribute name="gpcId" type="xs:string" use="optional”/>

</xs:schema>

10.2.3 GPCC Preselection

A G-PCC Preselection is signalled in the MPD using a Preselection element (as defined in ISO/IEC 23009-1)
with an id list for the @preselectionComponents attribute including the identifier of the Main GPCC
Adaptation Set for the G-PCC media followed by the identifiers of other Component Adaptation Sets. The ¢
codecs attribute for the Preselection shall be set to 'gpc1'. The Preselection can either be signalled using a
Preselection element within the Period element or a Preselection descriptor at the Adaptation Set level in

the Main GPCC Adaptation Set.

10.2.4 Supporting multiple versions of GPCC data

Multiple vgrsions of the same point cloud media shall be signalled using separate Preselections. Pr¢
that repregent alternative versions of the same G-PCC content shall contain a Gecc desgriptor wit
@gpcId valpe. At most one gecc descriptor shall be present at the Preselection level. These Presels
alternativgs to each other. The identifier of the Main GPCC Adaptation Set is the fitstidentifier iy
Adaptation Set ids for the Preselection followed by the identifiers of ComponentAdaptation Sets.

10.3 Partial delivery and access

10.3.1 Signalling of static spatial regions

If the 3D spatial regions are static (i.e., the anchor point and dimen’sions of each spatial region do
over the presentation time), the characteristics of the spatial regions and the mappings betw
regions anjd G-PCC tiles shall be signalled using a GeccspatialRegions descriptor. A Supplementd
element with a @schemeIduri attribute equal to "urtmpeg:mpegI:gpcc:2023:gpsr" s refq
GPCCSpatiplRegions descriptor.

A single GpccspatialRegions descriptor shall be present at the Adaptation Set level or the Repr
level in th¢ Main GPCC Adaptation Set, or at the Preselection level for the G-PCC content. The 1
the 3D reglion and the respective G-PCC tile.component streams is signalled using the @tilelds g
the GpccspatialRegions descriptor. The @value attribute of the pccspatialRegions descriptor g
present.

The epccspatialRegions descriptrshall include elements and attributes as specified in Table 13

pselections
h the same
pctions are
| the list of

not change
reen those
|1Property
rred as a

esentation
napping of
ttribute of
hall not be
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Table 13 — Elements and attributes for the crccspatialregions descriptor

Elements and attributes for|Use Data type Description

GPCCSpatialRegions descrip-

tor

gpsr 0.1 gpcc:spatialRegionMapType |Container element whose attributes and ele-
ments specify a mapping between a 3D spatial
region and G-PCC tiles.

gpsr.spatialRegion 1.N gpcc:spatialRegionType An element whose attributes define a 3D spatial
region and provide a mapping between the
defined region and a number of G-PCC tiles.

gpsr.spatialRegion(id M xs:unsignedShort An identifier for the 3D spatial region.
Thevatreofthisattributeshattmatech the value
of the 3d_region_id field signalled for the
corresponding region in the ISOBMFJF container.

gpsr.spaflialRegion(x oD xs:int The x-coordinate of the referénce point for the
bounding box defining/the spatial fegion.
If not present, the default value is {.

gpsr.spafjialRegion(y oD xs:int The y-coordinate)of the reference point for
the boundinghox defining the spatial region.
If not presént, the default value is 0.

gpsr.spafjialRegion@z oD xs:int The z-coordinate of the reference point for the
bounding box defining the spatial fegion.
If\not present, the default value is 0.

gpsr.spatlialRegion(@dx M xs:int The length of the bounding box alorg the x-axis
(i.e., width). Negative values indicate a length
that extends in the negative directiop of the axis.

gpsr.spatfiialRegion@dy M xs:int The length of the bounding box alonlg the y-axis
(i.e., height). Negative values indicgte a length
that extends in the negative direction of the axis.

gpsr.spafjialRegion@dz M xs:int The length of the bounding box alorg the z-axis
(i.e., depth). Negative values indic3te a length
that extends in the negative direction of the axis.

gspr.spatiialRegion( 0 xs:llIntVectorType A list of space separated G-PCC tjle identifi-

tilelds ers. A G-PCC tile identifier corresppnds to the
tile idfield for a G-PCCtile in tilg inventory
and identifies the G-PCC tile asso¢iated with
the 3D spatial region.

Key:

For attrilputes: M=Mandatory/O=0Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elemgnts: <minOgours>..<maxOccurs> (N=unbounded)

Elements arp bold; attributes are non-bold and preceded with an @.

The data type for the attribute shall be as defined in the XML schema. An XML schema for G-PCC ¢omponent

informatidn signalling shall be as shown below. The schema shall be represented in an XML schema that has

namespace urn:mpeg:mpegI:gpcc:2023 and is specified as follows:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="https://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:gpcc:2023"
xmlns:omaf="urn:mpeg:mpegl:gpcc:2023"

elementFormDefault="qualified">

<xs:element name="gpsr” type="gpcc:spatialRegionMapType” />
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<xs:complexType name="spatialRegionMapType”>

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

</xs:complexType>

<xs:complextType name="spatialRegionType”>

<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" />
.ClttLilJutC uouuc—" = t t)‘:_" .illt” o C_"UtJtiUllCll" dcfault—"u"
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="tile ids” type="xs:UIntVectorType” use="optignal” />
</xs:fomplexType>
</xs:schepa>
10.3.2 Signalling of dynamic spatial regions
When the BD partitions are dynamic, a timed-metadata track for signalling the anchor point and dimensions
of each 3D region in the presentation timeline shall be carried in a separate Adaptation Set with a single
Representtion and associated (linked) with the Representations of the Main GPCC Adaptation Set using the
@associatfonId attribute, defined in ISO/IEC 23009-1, with a eassociationType value that includles the 4cc
"gpdr' for|the corresponding Adaptation Set or Representation.
10.3.3 Tiled G-PCC data encapsulation and signalling
10.3.3.1 §ignalling of G-PCC tile base track
When mulgiple G-PCC tile tracks are present, the Main Tile Adaptation Set shall contain the parajmeter sets
and the til¢ inventory from the G-PCC'tile base track. G-PCC geometry and attribute data shall not|be present

in the Mainp Tile Adaptation Set and_its Representations.

The ecode

only a sin
When the
the Main G

q

N

10.3.3.2

rle G-PCC component, the ecodecs attribute for the Main GPCC Adaptation Set is set
Tile Component Adaptation Sets signal all the G-PCC components data, the ¢codecs at
PCC Addptation Setis setto 'gpeb'.

ighalling of G-PCC tile tracks

s attribute for the'Main Tile Adaptation Set is set to 'gpcb' or 'gpeb', indicatinlg that the
Adaptation Set contains the-G-PCC tile base track data. When the Tile Component Adaptation

bets signal
to 'gpcb'.
tribute for

Each G-PCC tile track is signalled in the DASH MPD as a separate Adaptation Set. If the G-PCC tile track carries
a single component, the corresponding Adaptation Set is referred to as a Tile Component Adaptation Set.
When multiple versions of a component for the same tile or, set of tiles, are present and carried in separate
tile tracks, each version shall be signalled in a Representation of the Tile Component Adaptation Set. The ¢
codecs attribute for Tile Component Adaptation Sets representing tile tracks of G-PCC media content shall
be setto 'gpt1'.

When multiple tile tracks are present in the container, each Representation in the geometry Tile Component
Adaptation Set refers to the corresponding Representation in the Main Tile Adaptation Set using the ¢
dependencyId attribute defined in ISO/IEC 23009-1. Similarly, each Representation in an attribute Tile
Component Adaptation Set refers to the corresponding Representation in the geometry Tile Component
Adaptation Set using the @dependency1d attribute. Examples of DASH signalling are explained in Annex H.
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10.3.3.3 DASH MPD Descriptors

10.3.3.3.1

GPCCTilelD Descriptor

A supplementalProperty element with a @schemeTduri attribute equal to "urn:mpeg:mpegI:gpcc:2023:tile
10" referred as GPCCTilelD descriptor can be used to distinguish between different G-PCC tile tracks.

At most one epccTileID descriptor can be present at the Adaptation Set level for a G-PCC Tile Component
Adaptation Set. The GpccTileId descriptor shall be present at the Adaptation Set level if the Adaptation
Set represents a G-PCC tile track carrying all the G-PCC components for the tiles in the track. One or more
GpccTileID descriptors can be present in a G-PCC Tile Preselection as defined in subclause 10.3.3.4. The
GrccTileID descriptor shall include the attributes defined in Table 14.

Table 14 — Attributes for the GPCCTilelD descriptor

Attributed for GPCCTileID |Use |Datatype Description
descriptot
@tile_ Idg M xs:UIntVectorType Alist of space-separated identifiers corresponding
to the value of thettle id field of ach G-PCC
tile present in thé G-PCC tile track.
Shall only be present if the Adaption Set is a Tile
Component Adaptation Set.
Shall only be present if the corresppnding tile
track-earries a constant number of tiles and the
tile identifiers do not change throughout the bit-
stream.i.e,, dynamic num tiles fllag issetto
0 inthe GpcCTileSampleEntry of thgrespective
tile track.
Key:
For attrilputes: M=Mandatory, O=Optional, OD=0Optional with Befault Value, CM=Conditionally Mandatory.
For elem¢nts: <minOccurs>..<maxOccurs> (N=unbounded)
Elements arp bold; attributes are non-bold and preceded-with an @.
The data type for the attribute shall be as defined in the XML schema. An XML schema for G-PCC ¢omponent
informatidn signalling shall be as shown‘tbelow. The schema shall be represented in an XML schema that has

namespacs

<?xml ver
<xs:schem
targe
xmlns

eleme

<xXs:a

P urn:mpeg:mpegl:gpcc:2023 andisspeciﬁeclasfoﬂovvs

Eion="1.0" encoding="GZF-8"7?>

b xmlns:xs="httpss/Ywww.w3.0rg/2001/XMLSchema"
FNamespace="urn peg:mpegl:gpcc:2023"
omaf="urnmpeqg:mpegl:gpcc:2023"

htFormDefault="qualified">

Ftxibute name="tile Ids " type="xs:UIntVectorType" use="required”/>

</xs:schema>

10.3.3.4 GPCC tile preselections

A G-PCC Tile Preselection is signalled in the MPD using a Preselection element. The ecodecs attribute
for the Preselection shall be set to 'gpt1', indicating that the Preselection contains a set of G-PCC tiles. A
G-PCC Tile Preselection can either be signalled using a Preselection element within the period element or a
Preselection descriptor at the Tile Component Adaptation Set level.
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Geometry Tile Component Adaptation Set and associated attribute Tile Component Adaptation Sets shall
be part of a single Tile Preselection in the MPD with the geometry tile Component Adaptation Set being
the main Adaptation Set for that Tile Preselection. The @preselectionComponents attribute for a G-PCC
Tile Preselection shall contain the identifier of a geometry Tile Component Adaptation Set followed by the
identifiers of corresponding attribute Tile Component Adaptation Set. The respective Representation of the
Main Tile Adaptation Set corresponding to each Representation of the geometry Tile Component Adaptation
Set is identified using @dependencyId attribute signalled in the Representation of the Tile Component
Adaptation Set.

Each G-PCC Tile Preselection can contain one or more geccrileIb descriptor(s). This allows the identification
of the tiles referenced in each Preselection. When the gpccTileip descriptor is not present, the tiles
belonging to a G-PCC Tile Preselection shall be identified from the Gecccomponent descriptor signalled in the
Tile Companent Adaptation Sets

10.4 Signalling recommended viewports

10.4.1 Signalling of static recommended viewports

A supplem¢ntalProperty With a @schemeTduri equal to “urn:mpeg:mpegI:gpcc;2023:rv” is defined for the
Recommendgd Viewport (RV) descriptor in order to signal the recommended viewports of the G-P(C content.
This descr]|ptor may be used by content providers to signal a set of viewport position and rotation garameters
recommended for rendering the G-PCC content. The rv descriptor indicate$ that each Representdtion in the
Adaptatioll Set (for the multi-track case, this includes the Representations in the Main Adaptatipn Set and
other related Adaptation Sets for the corresponding G-PCC compofents) is recommended to b¢ rendered
based on the provided set of viewport position (¢vp_pos) and rotation (evp quat).

One or more rRv descriptors may be present in each Adaptation Set for the single-track DASH mpde. In the
case of thg multi-track DASH mode, one or more rv descriptofs, if present, shall only be placed ip the Main
Adaptation Set. No other RV descriptor shall be present atithe MPD representation level or any other level in
both singl¢-track and multi-track DASH modes.

The rv deskriptor shall include elements and attribuites as specified in Table 15.
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Table 15 — Elements and attributes for the RV descriptor

Elements and attributes |Use |Datatype Description

@viewport id 0 xs:integer An identifier for the viewport.

ViewportInfo 1 gpcc:ViewportinfoType Container element whose sub-elements and attributes
provide information about the viewport.

ViewportInfolvp_pos M gpcc:FloatVectorType Indicates the x-, y- and z-coordinates of the position

of the viewport in meters in the global reference co-
ordinate system. The values in the array are in said
order and the length of array is three.

If position of the RV is dynamic, this attribute specifies
the initial viewport position for this RV. Otherwise,

Lla s edoailo o4 +£3 4+l Lot 3
LIS Al TUULT DlJC\,lllCD IIT Stativ VlCVV}JUl

t position.

Viewportﬂnfo@vp_quat M

gpcc:IntVectorType

Indicates the x-, y- and z-componentsof't
of the viewportusing the quaternien répr
The fourth component (w) may,be‘calcu
other components are known. The'integer
be mapped to range -1 and(Tyinclusive.

If the rotation of the RV isdynamic, this attr

he rotation
esentation.
ated when
values shall

ibute speci-

Elements arj

P bold; attributes are non-bold and preceded with an @.

fies the initial viewpoxt rotation for this RV]Otherwise,
this attribute specifies the static viewpoft rotation.

Viewportinfolvp center |0 xs:boolean Ifequal to 1, thiSattribute indicates that the viewport

view_flag position signalled corresponds to the cegntre of the
viewportgifiequal to 0, it indicates that the viewport
position signalled corresponds to one of [two stereo
positions of the viewport.

ViewportInfolvp left |0 xs:boolean Ifequal to 1, this attribute indicates that the viewport

view_flad information signalled correspond to the|left stereo
position of the viewport. If equal to 0, it indlicates that
the viewportinformation signalled corresjpond to the
right stereo positions of the viewport.

ViewportlInfolviewport |0 xs:string Null-terminated UTF-8 string describing the hu-

description man-readable textual information asso¢iated with
the viewport (e.g. “VIP Tribune View”, ['Marathon
Tribune View”, etc.)

Viewportinfolviewport_ |0 xs:integer Type of the recommended viewportaslisted in Table 10

type

Key:

For attributes: M=Mandatory, O=0ptional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elem¢nts: <minOccurs>~<maxOccurs> (N=unbounded)

The data t
informatio
namespact

Upe for the attribute shall be as defined in the XML schema. An XML schema for G-PCC
n signalling shall be as shown below. The schema shall be represented in an XML schen
P urnempeg:mpegI:gpec: 2023 and is specified as follows:

fomponent
ha that has

<?xml versStion=r1.0

encoding="uUlr-o

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

targetNamespace="urn:mpeg:mpegl:gpcc:2023"

xmlns

romaf="urn:mpeg:mpegl:gpcc:2023"

elementFormDefault="qualified">

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

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

</xs:complexType>

</xs:schempa

attribute name="vp pos" type="gpcc:FloatVectorType" use="required" minLength="3"
11311 />

attribute name="vp quat" type="gpcc:IntVectorType" use="required" minLength="3"
n3n/>

attribute name="vp center view flag” type="xs:boolean" use="optional” />
attribute name="vp left view flag" type="xs:boolean" use="optional" />
attribute name="viewport description" type="xs:string" use="optional" />
attribute name="viewport type" type="xs:integer" use="optional" default="0" />

10.4.2 Signalling of dynamic recommended viewports

For dyna
be associa

type 'gpdy

Adaptation Set and associated with a Representation of the Main AdaptationSet'using the eassd

attribute,
correspon

11 Enca

11.1 Encapsulation of G-PCC bitstream for MMT stréaming

When the
is propose
specified i

certain G-PCC component, a G-PCC defined appli¢ation message is proposed.

To suppor
container
of tracks i
componen
componen
server and

ic viewports where the viewport position and rotation change over time, the:RV desct

iptor shall

ed with a timed metadata Representation carrying a timed metadatactrack with sample entry

'. In particular, the timed-metadata track for viewport signalling shalbbe carried in

lefined in ISO/IEC 23009-1, with a eassociationType value that includes the acc 'gp
ling Adaptation Set or Representation.

psulation and signalling in MMT

G-PCC bitstream is stored in the ISOBMFF filesusing multi-track encapsulation mode,
d to be encapsulated into a separate MMT.asset, which is then packetized into MMTP
h [SO/IEC 23008-1. For the server and client to be able to identify a group of assets bel

[ the delivery of G-PCC bitstream-using MMT, each track inside the multi-track ISOBI
vill be encapsulated into a separate G-PCC Asset, where the number of assets equals t
1side the multitrack G-PCC ISOBMFF container. Multiple assets which correspond to a si
[ are grouped and signalled as a G-PCC asset group in application specific message. £
[ tracks can also be exposed using the G-PCC application-specific messages to enab
client selection decisions without the need for parsing the ISOBMFF file inside the MM

11.2 MMT signalling descriptors

11.2.1 Asset reference descriptor

11.2.1.1

eneral

2 Separate
ciationId
v for the

each track
packets as
nging to a

VUFF G-PCC
he number
hgle G-PCC
\lternative
e efficient
TP packet.

This descriptor provides the reference relationship information among the assets. This descriptor shall be
added to the asset descriptor loop of the signalling messages or signalling tables (e.g. MP table) of an asset
referencing other assets.

For a GPCC Content, asset reference descriptor is carried in the asset descriptor loop of signalling messages
or signalling tables of an Asset for the G-PCC geometry track. The descriptor includes track references to
the Assets carrying G-PCC attribute track with the track reference type for each GPCC attribute component.
When G-PCC tile tracks are used, the asset descriptor loop of the Asset carrying G-PCC tile base track includes
asset reference descriptor to the Assets carrying the G-PCC geometry tile track and the asset descriptor loop
of the Assets carrying G-PCC geometry tile track carries the asset reference descriptor providing references
to the Assets carrying G-PCC attribute tile tracks.
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11.2.1.2 Syntax

Table 16 shows the syntax of the Asset Reference Descriptor.

Table 16 — Asset reference descriptor

Syntax Values No. of bits Mnemonic
Asset_Reference_Descriptor (){
descriptor_tag 16 uimsbf
descriptor_length 8 uimsbf
group_identification 8 uimsbf
number _Uf_l eference N 8 Himsbf
for(i=0 N ; i++){
referfence_type 32 char
asset_id()
}
}
11.2.1.3 §emantics
descriptol tagindicates the type of a descriptor.
descriptol length specifies the length in bytes counting from thesext byte after this field to the last byte
of the desdriptor.
group_idephtification specifies the group identification which identifies a group of Assets in reference
relationship.
number of|reference specifies the number of referericed Assets by the Asset this descriptor isfassociated
with.
reference| type specifies the type of referenee. This is described in four-character code (~4cc”) type
registered|in ISO/IEC 14496-12 (see https://Www.iso.org/mara).
asset_id (] provides the identifier of the Asset referenced by the Asset this descriptor is associatpd with, as
defined in[ISO/IEC 23008-1:2023, subclause 10.6.2.
11.2.2 G-PCC Asset descriptor
11.2.2.1 General
This asset|descriptofds-used to inform the receiving entity and the consuming application about the content
of an Assef that carries G-PCC bitstream. This descriptor shall be added to the asset descriptor |oop of the
signalling messages or signalling tables (e.g. MP table) of an asset comprising a G-PCC bitstream.

11.2.2.2 Symtax

Table 17 shows the syntax of the G-PCC Asset Descriptor.
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Table 17 — G-PCC asset descriptor

Syntax Values No. of bits Mnemonic
GPCC_descriptor () {
descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
data_type 8 uimsbf
all_tiles_present_flag 1 bslbf
reserved ‘1111117 7 bslbf
if ('all_tiles_present_flag) {
num_tiles N1 16 uimsbf
for (i=0; i<N1; i++) {
tile_id 16 uimsbf
}
}
}

11.2.2.3 §emantics
descriptol tagindicates the type of a descriptor.

descriptol length specifies the length in bytes counting from the next\byte after this field to the last byte
of the desdriptor.

data_typelindicates the type of G-PCC data present in this Asset group. The values for this field afe listed in
Table 18.

Table 18 — Valuesof data type

Value Description

0x00 All G-PCEcomponents (Geometry and Attributes) data
0x01 Geometry component

0x02 Attribute component

0x03 SPS, GPS, APS, FSAP and tile Inventory

0x04 3D Spatial region timed meta data information

0x05 Viewport timed metadata information

0x05-0xFF Reserved

all tiles|present flag'indicates weather all the tiles for the geometry component are part of gn Asset or
not. Value [l indicates that data for all the G-PCC tiles is available in the Asset. Value 0 indicates that data for
a sub-set of the G-P€C€ tiles is available in the Asset.

num_tilesl|indicates the number of tiles carried in this Asset.

tile id indicates a unique identifier for a particular G-PCC tile

11.3 MMT application-specific signalling messages

11.3.1 General

MMTP specification defines application-specific signalling messages which allow for the delivery of
application-specific information. For streaming G-PCC bitstream using the MMT protocol, a set of G-PCC
application-specific signalling messages are defined. These G-PCC-specific signalling messages shall have
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an application identifier with a URN value of “urn:mpeg:mmt:app:gpcc:2023~. The following application
message types are defined.

— GPCCAssetGroupMetadataMessage

— The sending entity sends this message to inform the client about the set of G-PCC assets available at
the server, and to provide a list of those assets which are being streamed to the receiving entity.

— GPCCAssetSelectionMessage

— The receiving client uses this message to request the set of G-PCC assets to be streamed by the
sending entity.

— GPCCViewChangeFeedback

— The receiving client uses this feedback message to send an indication of the user’s ctitrent viewing
space to the sending entity.

The cpccapsetGroupMetadataMessage is mandatory when sending G-PCC bitstream via*MMT. Thjs message
provides the receiving client with a list of G-PCC assets available at the server. It alse’informs the¢ receiving
client abofit which of these assets are currently being streamed. From this list,)the client can request a
unique su{rset of these G-PCC assets using the cpccassetSelectionMessage. Theist of applicatign message
types is prjovided in Table 19.

Table 19 — G-PCC application message types

Application Message Type Application Message Namie

0x(1 GPCCAssetGroupMetadataMessage
0x(2 GPCCAssetSelectiofiMéssage

0x(3 GPCCViewChangeFeedback
0x(4-0xFF Reserved

11.3.2 GHCC Asset Group Metadata Message

11.3.2.1 $yntax

Table 20 shows the syntax of the GPCEAssetGroupMetadataMessage.
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Table 20 — Syntax of GPCCAssetGroupMetadataMessage

Syntax Values No. of bits Mnemonic
Application () {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf

message_payload {
application_identifier()
if (application_identifier == “urn:mpeg:mmt :app:gpcc:2023”){

app_message_type 8 uimsbf
if (app_message_type == 0x01) {
hum_gpcc_asset_groups N1 8 uimsbf
btart_time 32 uimsbf
for (i=0; i<N1; i++) {
asset_group_id 16 uimsbf
num_assets N2 16 uimsbf
3D_regions_info_flag 1 1 bslbf
reserved “1111111" 7 bslbf
for (j=0; j<N2; j++)
asset_id() 16 uimsbf

if (3D_regions_info_flag) {
num_regions N3 16 uimsbf
for (j=0; j<N3; j++)
GPCCSpatialRegionStruct()

11.3.2.2 §emantics
message_ifi indicates the identifiep-of'the G-PCC application message.
version indicates the version of the G-PCC application message.

length indicates the length ef the G-PCC application message in bytes, counting from the beginning of the
next field to the last:byte of the message. The value of this field shall not be equal to 0.

applicatipn_identifier indicates the application identifier as a urn that uniquely identifies the type of
applicption,texconsume the contents of this message.

app_messadie fype defines an application-specific message type provided in Table 19. The length ¢f this field
is 8 bits.

num_gpcc_asset_groups indicates the number of G-PCC asset groups, where each asset group contains the
assets associated with a G-PCC component.

asset_group id indicates the identifier of the asset group associated with a G-PCC component.

num_assets indicates the number of assets within this asset group which are associated with a G-PCC
component.

start_time indicates the presentation time of the G-PCC component from which the state of the assets listed
in this message are applicable.
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3d regions_info flagindicates the 3D spatial regions are available in the G-PCC bitstream or not. This flag
is setto 0 or 1 for only geometry asset group. This flag shall be set to 0 for all other asset groups.

GPCCSpatialRegionStruct () is an instance of GPCCSpatialRegionStruct and carries the information of the
3D spatial regions covered by the asset group.

asset_id provides the asset identifier of the asset as defined in ISO/IEC 23008-1:2023, subclause 10.6.2.
11.3.3 GPCC Asset Selection Message

11.3.3.1 Syntax

Table 21 shows the syntax ofthe (‘.p(‘FAccann]pr‘HnnMnccagp

Table 21 — Syntax of GPCCAssetSelectionMessage

No. of

Syntax Values bits Mnemonic
Applicatipn () {
messagq_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf

messag¢_payload {
applicatiion_identifier()
if (application_identifier == “urn:mpeg:mmt :app:gpcc:2023”){

appjmessage_type 8 Uimsbf
if (app_message_type == 0x02) {
num_selected_asset_groups N1 8 Uimsbf
fpr (i=0; i<N1; i++) {
asset_group_id 16 uimsbf
reserved “1111” 4 bslbf
switching_mode 4 bslbf
num_assets N2 16 uimsbf

if (switching_mode == 0x01 0x02) {
for (j=0; j<N2Z;j++) {
assetid()
}

11.3.3.2 Semarntics
message_id indicates the identifier of the G-PCC application message.
version indicates the version of the G-PCC application message.

length indicates the length of the G-PCC application message in bytes, counting from the beginning of the
next field to the last byte of the message. The value of this field shall not be equal to 0.

application identifier indicates the application identifier as a urn that uniquely identifies the type of
application to consume the contents of this message.

app_message_type defines an application-specific message type provided in Table 19. The length of this field
is 8 bits.
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num selected asset groups indicates the number of asset groups for which there is an associated state
change request by the receiving entity.
asset _group id indicates the identifier of the asset group associated with a G-PCC content.

switching mode indicates the switching mode used for the selection of assets as requested by the receiving
entity (see Table 22).

Table 22 — Switching modes and definition of switching mode

Value Switching mode Definition of switching mode

0x1 Refresh For each asset listed as specified by its asset id, its state flag will be
set to “1”, and the state flag for all other non-listed assets of the same
asset group idwill be setto “0”.

The states for assets of other non listed asset groups will remain finchanged.

0x2 Toggle For each asset listed as specified by its asset id, its stizte fllag will be
changed (to “1”, if originally “0”, to “0” if originally “I”).
The states for all non listed assets will remain unchanged

0x3 Send all For the specified asset group, all associated dssets within the group have
their state flagsetto “1".

0x4~0xF Reserved Reserved

num_assetp indicates the number of assets signalled for the state change according to the switching mode
specified.

asset_id |ndicates the identifier for the asset as defined in ISO/IEC 23008-1:2023, subclause 10.p.2, for the
state dhange according to the switching mode specified,

11.3.4 GRCC View Change Feedback Message

11.3.4.1 General
For view-dependent delivery of G-PCC bitstream through MMT, the G-PCC player uses the G-PCC view change

feedback message to send its current viewpert information to the server, after which the server| can select
and deliver the Assets corresponding to that viewport to the G-PCC player.

11.3.4.2 $yntax

Table 23 slhows the syntax of ¢the G-PCC View Change Feedback Message.
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Table 23 — G-PCC View Change Feedback Message

Syntax Values No. of bits Mnemonic
GPCC_view_change_feedback_message () {

message_id 16 uimsbf

version 8 uimsbf

length 16 uimsbf

message_payload {
application_identifier()
app_message_type 8 uimsbf
Vp_pos_x 32 uimsbf
VP_poS_y 32 uimsbf
Vp_pos_z 32 uimsbf
vp_quat_x 32 uimsbf
vp_quat_y 32 uimsbf
vip_quat_z 32 uimsbf
cljpping_near_plane 32 uimsbf
cljpping_far_plane 32 uimsbf
horizontal_fov 32 uimsbf
végrtical_fov 32 uimsbf
lakt_processed_media_timestamp 32 uimsbf

}

}
11.3.4.3 §emantics

message_ifi indicates the identifier of the G-PCC application‘'message.

version indicates the version of the G-PCC application message.

length ind

icates the length of the G-PCC application message in bytes, counting from the begin

next field fo the last byte of the message. The yalue of this field shall not be equal to 0.

applicati
to consum

app_messa

Vp_pos_X,
viewport i

bn_identifier indicates the application identifier as a URN that uniquely identifies the :
e the contents of this message.

e type indicates the type of the G-PCC application message.

vp pos_y, vp pes\z respectively indicates the x, y and z coordinates of the posi
h meters in the global reference coordinate system. The values shall be expressed in 32

hing of the

pplication

fion of the
-bit binary

floating-padint format with“the 4 bytes in big-endian order and with the parsing process as specified in
IEEE 754.

vp quat x| vp.Quaxt y, vp quat z indicates the x, y, and z components, respectively, of the rotation of
the viewpgrt egion using the quaternion representation. The values shall be in the range of -|230 to 230,
inclusive. When the component of rotation is not present, its value shall be inferred to be equadl to 0. The
value of rotatiom COMPONENtS May e calcutated as foltows:

gX = cam _quat x + 230, gy

cam_quat y + 239, gz = cam_quat z =+ 230

The fourth component, qw, for the rotation of the current camera model using the quaternion representation
is calculated as follows:

W = Sgrt( 1

- (9X? + qY? + qZ? ) )

The point (w,x,y,z) represents a rotation around the axis directed by the vector (x,y,z) by an angle 2+*cos
AM=1) (w)=2*sin A {-1} (sqrt (x"{2}+y"{2}+27{2})) .
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clipping near plane, clipping far plane indicates the near and far depths (or distances) based on the
near and far clipping planes of the viewport in meters. The values shall be expressed in 32-bit binary floating-
point format with the 4 bytes in big-endian order and with the parsing process as specified in IEEE 754.

horizontal fov specifies the longitude range corresponding to the horizontal size of the viewport region, in
units of radians. The value is in the range 0 to 2.

vertical fov specifies the latitude range corresponding to the vertical size of the viewport region, in units
of radians. The value is in the range 0 to m.

last processed media timestamp indicates the presentation timestamp of the last media unit that has
been appended to the decoder buffer. This field is used by the MMT sending entity to determine the next
media unit from the new asset that is sent to the player. The next media unit is the one with a timestamp or
sequence ffumber Immediately following the indicated timestamp.
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File format toolsets and brands

A.1 General

This annex defines what constitutes tools, for the purposes of hr;mding files Pnrapqulnring

the G-PCC

bitstream.
indicates t|
for aspect

Atleast on
HandlerBo

A.2 Tin

A.2.1 Sipgle track encapsulation

The brand
conformin|

A.2.2 Multiple track encapsulation

The brand
conformin
subclauses

A.2.3 En

The brand
to the 'gpy
tools for p

A.3 Norn

The brand
conformin
Clause 8. T

E to the 'gpst ' brand shall support single track encapsulation as specified in subclause

g to the 'gpmt' brand shall support the\track encapsulation in multiple tracks as s

B to the(' goci' brand shall support the encapsulation with non-timed G-PCC data as s

A specific brand may require some or all the tools indicated here. A brand should bé,g
he full level of support required, including any requirements on other specifications e
of the ISO base media file format specification, ISO/IEC 14496-12).

e volumetric visual track with volumetric visual media handler type 'vo1v shall be prd
x of the MediaBox, as defined in ISO/IEC 14496-12.

ed G-PCC data storage in ISOBMFF

"gpst' may be present among the compatible brards list of the FileTypeBox. Fi

"gpmt' may be present among the compatible brands list of the FileTypeBox. Fi
| 7.4 and 7.5.

capsulation with partial access support
"gppa' may be present amongthe compatible brands of the FileTypeBox. File readersd

rtial access of G-PCC data as specified in subclause 9.1.

-timed G-PCC,data storage in ISOBMFF

'gpci’ may be present among the compatible brands list of the rileTypeBox. Fi

he bratid 'gpci' does not mandate a MovieBox('moov') in the file.

hosen that
g. support

sentin the

le readers
| 7.3.

le readers
becified in

onforming

a' brand shall support the-encapsulation with G-PCC tile tracks as specified in subclaiise 7.5, the

le readers
pecified in
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GPCC DASH Schema

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="https://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:gpcc:2023"

xmlns:v3c="urn:mpeqg:mpegl:gpcc:2023"

elemerjtFormDefault="qualified">

<xs:afltribute name="gpcId" type="xs:string" use="optional" />

<xs:aftribute name="tile Ids" type="xs:UIntVectorType" use="required'Ax

<xs:ellement name="component" type="gpcc:gpccComponentType"/>

<xs:cdmplexType name="gpccComponentType">

<xs:afltribute name="type" type="xs:string" use="required"y>
<xs:afjtribute name="attr type" type="xs:unsignedByte" lise="optional" />
<xs:afltribute name="attr label oid" type="xs:stringly use="optional" />
<xs:aftribute name="attr index" type="xs:unsignedByte" use="optional" />
<xs:afftribute name="tile ids" type="xs:UIntVecbkorType" use="optional" />

</xs:domplexType>

<xs:ellement name="gpsr" type="gpcc:spatialRegionMapType" />

<xs:cdmplexType name="spatialRegienMapType'">
<xs:ellement name="spatialRegion" type="gpcc:spatialRegionType" minOccurs="1"/>

</xs:domplexType>

<xs:cqmplexType name="gpatialRegionType">

<xs:afltribute name="id" type="xs:unsignedShort" use="required" />
<xs:aftribute namg="x" type="xs:int" use="optional" default="0" />
<xs:afltribute pame="y" type="xs:int" use="optional" default="0" />
<xs:aftributd name="z" type="xs:int" use="optional" default="0" />

<xs:aftribute name="dx" type="xs:int" use="required" />

<xs:aftfiblite name="dy" type="xs:int" use="required" />

<xs:attripote Tame=dr*—type="XsT It —use=reguirea™
<xs:attribute name="tileIds" type="xs:UIntVectorType" use="optional" />

</xs:complexType>

<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="gpcc:FloatVectorType" use="required"
minLength="3" maxLength="3"/>
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tribute name="vp quat" type="gpcc:IntVectorType" use="required"
Length="3" maxLength="3"/>

tribute name="vp center view flag" type="xs:boolean" use="optional"/>
tribute name="vp left view flag" type="xs:boolean" use="optional"/>
tribute name="viewport description" type="xs:string" use="optional"/>

tribute name="viewport type" type="xs:integer" use="optional" default="0"/>

<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<!-— float and int vectors -->
<xs:simpleType name="FloatVectorType">
<xs:lilst itemType="xs:float"/>
</xs:qdimpleType>

<xs:simpleType name="IntVectorType">
<xs:lilst itemType="xs:integer"/>
</xs:q4impleType>

</xs:schsg

ma >
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MIME types and sub-parameters

C.1 MIME types and sub-types

When MIME type is associated with G-PCC data as described in this specification, MIME type of

'applicat

Example

Content-Type: application/mp4;

C.2 Sub

C.2.1 Ge

When the
in this ann

starts with a sample-entry code from this document.

C2.2 G-

When the
subclause
"gpt1'), th
in ISO/IEQ
characters

— thesi
the de
the pr
the ma
— thele

Example

codecs=gps

ion' shall be used along with the sub-type 'mp4".

-parameters for 'codecs' parameter

neral

'codecs' parameter of a MIME type is used, as defined in~JETF RFC 6381, the sub-p
ex apply when the MIME type identifies a file format of this family and the 'codecs"

PCC family

first element of a value is a code indicatifig-a codec from ISO/IEC 23090-9, as docu
7.3 ("gpel' or 'gpeg'), subclause 7.4 (‘@pc1l' or 'gpcg') or subclause 7.5 ('gpeb’,
e elements following are a series of values from seq parameter set syntax structure,
23090-9, contained in SPS of the;G*PCC decoder configuration record, separated
(“.”). In all numeric encodings, leading zeroes may be omitted.

ple profile compliant encoded asa decimal number;

hse profile compliant/encoded as a decimal number;
bdictive profile.compliant encoded as a decimal number;
in profile cofipiiant encoded as a decimal number;

el idc encoded as a decimal number;

18¥,0.0.0.4 (Simple profile, Level 4.)

arameters
parameter

mented in
'gpcb' Or
as defined
by period

For 'gpel’, 'gpeg', 'gpeb' Or 'gpch', the referenced G-PCC decoder configuration record is taken form the
respective track. For 'gpci' or 'gpcg', the referenced G-PCC decoder configuration record is taken from
the respective track when it is geometry track, otherwise, when it is attribute track, the referenced G-PCC
decoder configuration record is taken from the geometry track referenced by the attribute track. For 'gpt1?,
the referenced G-PCC decoder configuration record is taken from the G-PCC tile base track referenced by the

respective

tracks.
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