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Foreword

ISO (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
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Introduction

This document addresses the storage of visual volumetric video-based coding data in files based on
ISO/IEC 14496-12, reusing existing tools for storage of video-coded components. Another important
aspect considered by this document is supporting flexible extraction of component streams at delivery
or decoding time, or both.

The International Organization for Standardization (ISO) and International Electrotechnical
Commission (TEC) draw attention to the fact that it is claimed that compliance with this document may

nvolve the use of a patent.

SO and IEC take no position concerning the evidence, validity and scope of this patent right!

['he holder of this patent right has assured ISO and IEC that they are willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world| In this
Fespect, the statement of the holder of this patent right is registered with ISO andIEC. Information may
be obtained from the patent database available at www.iso.org/patents or patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this.document may be the|subject
pf patent rights other than those in the patent database. ISO and IE€-shall not be held respongible for
dentifying any or all such patent rights.
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Information technology — Coded representation of
immersive media —

Part 10:

Scope

['his document specifies carriage of coded media representations which comply with visual voliimetric
yideo-based coding and video-based point cloud compression (specified in ISQ/AEC 23090-5).

2 Normative references

[he following documents are referred to in the text in such a way-that some or all of their [content
constitutes requirements of this document. For dated referenees, only the edition cited applies. For
indated references, the latest edition of the referenced documeit (including any amendments) applies.

EEE 754-2019, IEEE Standard for Floating-Point Arithmeti¢
ETF RFC 6381, The ‘Codecs’ and ‘Profiles’ Parameters for-“Bucket” Media Types

SO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base midia file
Jformat

SO/IEC 14496-15, Information technology,"— Coding of audio-visual objects — Part 15: Cartiage of
hetwork abstraction layer (NAL) unit stxuctured video in the ISO based media file format

SO/IEC 23008-1:2017, Informatieiv technology — High efficiency coding and media delivery in
heterogeneous environments — Papt 1: MPEG media transport (MMT)

SO/IEC 23009-1:2019, Information technology — Dynamic adaptive streaming over HTTP (DASH) —
Part 1: Media presentation‘déscription and segment formats

SO/IEC 23090-5:2021), Information technology — Coded representation of immersive media — Part 5:
Visual Volumetric-Video-based Coding (V3C) and Video-based Point Cloud Compression (V-PCC)

W3C Recommendation, XML schema part 1: Structures

W3C Recommendation, XML schema part 2: Datatypes

BC~Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23090-5 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

— IEC Electropedia: available at https://www.electropedia.org/

31
atlas parameter sets
non-ACL NAL units that have nal_unit_type equal to NAL_ASPS, NAL_AAPS, or NAL_AFPS.

© ISO/IEC 2022 - All rights reserved 1
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3.2

V3C content
volumetric media that is encoded

Note 1 to entry: For the purposes of this document, the media shall be encoded using ISO/IEC 23090-5.

3.3

volumetric visual track

track w

ith a handler type reserved to describe volumetric visual track

3.4
V3C trd
V3C bit

3.5
V3C bit
volume

3.6
V3C atl
volume

3.7

V3C atlas tile track

volume
case of

3.8

V3C video component track

video t
comporf|

4 Abbreviated terms

2D

3D
CVS
DASH
HTTP
IRAP
ISOBMJH

ck
Etream track, V3C atlas track or V3C atlas tile track

stream track
Lric visual track containing V3C bitstream in case of single-track container

as track
Lric visual track containing V3C atlas bitstream in case of multi-trackcontainer

fric visual track containing portion of V3C atlas bitstream eotresponding to one or more tiles i
multi-track container

rack which carries 2D video encoded data for<ahy of the occupancy, geometry, or attributg
ent video bitstreams of the V3C bitstream

two-dimensional

three-dimensional

coded V3C sequence

dynamiecadaptive streaming over HTTP
Hyper-text transfer protocol

intra random access point

F ISO base media file format

LoD
PCC
SEI

V3C
VPS

V-PCC

tfevet of detait

point cloud compression

supplemental enhancement information
visual volumetric video-based coding
V3C parameter set

video-based Point Cloud Coding
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5 Overview

5.1 General

Visual volumetric video-based coding (V3C) provides mechanism for coding visual volumetric frames.
Visual volumetric frames are coded by converting the 3D volumetric information into a collection of 2D
images and associated data. The converted 2D images are coded using widely available video and image
coding specifications and the associated data, i.e., atlas data, is coded according to ISO/IEC 23090-5.
The coded images and the coded atlas data are multiplexed and form a V3C bitstream.

A V3C bitstream consists of one or more CVSs. A CVS starts with a VPS, included in at least gne'Yy3C unit
br provided through external means, and contains one or more V3C units carrying V3C sub-bitstreams,
ith each V3C sub-bitstream associated with a V3C component.,, e.g., atlas, occupangy; geomeetry, or
httribute.

5.2 Overall architecture for carriage of V3C data

Figure 1 shows a typical content flow process for V3C media.

A B E ; F
@ V3C encoding A eFrich/; ;uglr;g:; °
E

A\

=
g v
= | Delivery F
< L
Player S i
o
P
i A’y i B = Ey File/segment
Display Rendering |«—{ Reconstruction{#— V3C decoding |«—| d gment |
ecapsulation F
x x x % :
I ‘ ' I Stratpgy
E : x
_____________________________________________________________ i | Head/eye | i
Orientation/viewport metadata| tracking Orientation/
viewport metpdata

Figure 1 — Content flow process for V3C media

A real-world or syntheticvisual scene (A) is captured by a set of cameras, a camera device with multiple
enses and sensors_er’by virtual cameras. The acquisition results in source volumetric data ({B). One
br multiple volumeétric frames are encoded as a coded V3C bitstream including an atlas bitstrjeam, at
most one occupdncy bitstream, a geometry bitstream, and zero or more attribute bitstreams (E,). One
br more coded bitstreams are then packaged into a media file for local playback (F) or a sequenfe of an
nitializatioh segment and media segments for streaming (F,), according to a particular media cqntainer
file format. In this document, the media container file format is the ISO Base Media File Format specified
n ISOYTEC 14496-12. The file encapsulator may also include metadata into the file or the segmefts. The
ségments F are delivered using a delivery mechanism to a player.

The file that the file encapsulator outputs (F) is identical to the file that the file decapsulator takes as
input (F'). A file decapsulator processes the file (F') or the received segments (F') and extracts the
coded bitstreams (E')) and parses the metadata. The V3C bitstream is then decoded into a decoded
signal (D'). The decoded volumetric data (D') are reconstructed, rendered, and displayed onto the
screen of a head-mounted display or any other display device based on the current viewing orientation
or viewport. The current viewing orientation is determined by the head tracking and possibly also eye
tracking functionality. In viewport-dependent delivery, the current viewing orientation is also passed
to the strategy module, which determines the tracks to be received based on the viewing orientation.

The process described above is applicable to both live and on-demand use cases.

© ISO/IEC 2022 - All rights reserved 3
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The following interfaces are normatively specified in this document:

— F/F": media file including the specification of the track formats, which may contain constraints on
the elementary streams contained within the samples of the tracks; see Clause 7 for timed V3C
content and Clause 8 for non-timed V3C data.

— Clause 11 specifies the delivery related interfaces for DASH delivery.

— Clause 12 specifies the delivery related interfaces for MMT delivery.

5.3 Spmmary of referenceable code points

5.3.1 |Brands

ISO/IE( 14496-12 defines the concept of brands, which may be indicated in the FileTypeBoxyBrands are
used in|this document to indicate conformance to an encapsulation mode and a specific;set of tools, a
well as requirements on other specifications (e.g., ISO/IEC 14496-12).

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

Table 1 — Brands specified in this document

Brand Clause Informative description

v3st A2 Single track encapsulation mode

v3mt A3 Multi-track encapsulation mode

v3mp A3 Multi-track encapsulation mede with partial access support
v3nt A4 Non-timed V3C data

5.3.2 |[Uniform resource names

The URNSs specified in this document are listedin Table 2.

Table 2 — URNs specified in this document

URN Clause Informative description

urn:mpeg:mpegl:v3c:2020 11.31 Namespace for the XML elements and attrib-
utes specified in this document

urn:mppg:mpegl:v3c:2020x component 11.3.2 Scheme identifier for the V3C component DASH
MPD descriptor

urn:mppg:mpegl:v3cd{2020:v3c 11.3.3 Scheme identifier for the V3C content DASH
MPD descriptor

urn:mppg:mpeqk:y8c:2020:v3sr 11.6.1 Scheme identifier for the V3C static spatial

region DASH MPD descriptor

5.3.3 |Restricted scheme types

The restricted scheme types specified in this document are listed in Table 3.

Table 3 — Restricted scheme types specified in this document

Restricted scheme type |Clause Informative description
vvve 74.5.1 V3C component video

5.3.4 Sample entry types

The sample entry types specified in this document are listed in Table 4.

4 © ISO/IEC 2022 - All rights reserved
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Table 4 — Sample entry types specified in this document

Sample entry type |Clause Informative description

v3el 7.3.2.2 For use with the single-track mode with all atlas parameter sets and SEI
messages carried in decoder configuration record

v3eg 7.3.2.2 For use with the single-track mode with atlas parameter sets and SEI mes-
sages carried in decoder configuration record and in track samples

v3cl 7.4.2 For use with the multi-track mode with a single atlas and all atlas parame-
ter sets and SEI messages carried in decoder configuration record

v3cg 7.4.2 For use with the multi-track mode with a single atlas and atlas parame-
ter sets and SEI messages carried in decoder configuration record gnd in
track samples

v3cb 7.4.2 For use with a base track in the multi-track mode with multiple atlases

v3al 7.4.2 For use with an atlas track in the multi-track mode writh multiple atlases
and all atlas parameter sets and SEI messages carriéed in decoder c¢nfigu-
ration record

v3ag 7.4.2 For use with an atlas track in multi-track mode with multiple atlas¢s and
atlas parameter sets and SEI messages carfied in decoder configurfition
record and in track samples

v3tl 7.4.3 For use with an atlas tile track in tHe'multi-track mode

dyvm 9.71 For use with a timed metadata track indicating the dynamic spatial re-
gions that are dynamically changing over time

ovpt 10.3.2 For use with a timed metadata track indicating viewport informatipn that
are dynamically changing over time

5.3.5 Box types

[he box types specified in this document arélisted in bold in Table 5. Mandatory boxes are marked
vith an asterisk. Box types without a four-character code are marked with -“ in the structure.

Table 5 —Box types specified in this document

Box types, structure, and cross-reference (Informative)

moov

* |ISOBMFF | container for all the metadata

trak

* | ISOBMFF |container for an individual track or stream

trgr ISOBMFF  |track grouping indication
potg 74.8.2 playout track group box
vteg 9.4 atlas tile components track group box
mdia * | ISOBMFF  |container for the media information in a track
minf * | ISOBMFF | media information container
stbl * | ISOBMFF  |sample table box, container for the time/spacp map
stsd * | ISOBMFF  |sample descriptions (codec types, initializatidn etc.)
- ISOBMFF  |sample entry or restricted sample entry
£ 1SOBMEE—restricted-schenres Hfo-box
frma ISOBMFF |original format box
schm ISOBMFF  |scheme type box
schi ISOBMFF  |scheme information box
vunt 7.2.3 V3C unit header box
mmvi 7.4.5.2 Multimap video box
dyvm 9.7.2 dynamic volumetric metadata sample entry
6vpt 10.3.2 viewport information sample entry
6vpC 10.3.2 viewport information configuration box

- ISOBMFF  |visual sample entry

© ISO/IEC 2022 - All rights reserved 5
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Table 5 (continued)

Box types, structure, and cross-reference (Informative)
- 6.4 volumetric visual sample entry
v3cC 7.2.2 V3C decoder configuration box
vunt 7.2.3 V3C unit header box
v3tC 7.4.3 V3C atlas tile configuration box
vpbb 9.5
v3sc 9.6 Static spatial region collection box
meta ISOBMFF | Metadata
grpl ISOBMFF  |group list box
eply 8.5.5.2 playout entity group box
swpc 7.2.5 object switch alternatives box
iptp ISOBMFF |item properties box
ipco ISOBMFF |item property container box
v3cp 8.5.2 V3C configuration item property
vutp 8.5.3 V3C unit header item property
v3tp 8.5.4 V3C atlas tile configuration item property
5.3.6 |Trackreference types
The trafk reference types specified in this document are listed in¢Table 6.
Table 6 — Track reference types specified in this document
Track fjeference type |Clause Informative description
v3cs 7.4.6.1 Referenced track isia V3C atlas track
v3ct 7.4.6.2 Referenced trackis a V3C atlas tile track
v3vo 7.4.6.3 Referenced track is a V3C video component track carrying occupancy
data
v3vg 7.4.6.3 Referenced track is a V3C video component track carrying geometry
data
v3va 7.4.6.3 Referenced track is a V3C video component track carrying attribute
data
5.3.7 |Track grouping types
The trafk grouping types’specified in this document are listed in Table 7.
Table 7 — Track grouping types specified in this document
Track grouping type |Clause Informative description
potg 7.4.8.2 Playout track grouping
vtcg 9.4 V3C tile components track grouping

5.3.8 Entity grouping types

The entity grouping types specified in this document are listed in Table 8.

Table 8 — Entity grouping type specified in this document

Entity grouping type |Clause

Informative description

eply 8.5.5.2 Playout entity grouping
SWpC 7.2.5 Object switch alternatives box
6 © ISO/IEC 2022 - All rights reserved
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5.3.9 Sample grouping types

The sample grouping types specified in this document are listed in Table 9.

Table 9 — Sample grouping types specified in this document

Sample grouping type |Clause Informative description

vaps 7.2.4 V3C atlas parameter set sample grouping

b Volumetric media

6.1 General

['his clause contains descriptions and definitions, which are intended to be definedyin ISO/IEC 14{496-12.

.2 Volumetric visual media

A volumetric visual track shall be identified by the volumetric visual tmedia handler type 'vo1y' in the
HandlerBox of the MediaBox, as defined in ISO/IEC 14496-12, and by alvolumetric visual media hgader as
lefined in this document.

Multiple volumetric visual tracks may be present in the file.
.3 Volumetric visual media header

6.3.1 Definition

Box Type: 'vvhd'

Container: MediaInformationBox
Mandatory: Yes

Duantity: Exactly one

Volumetric visual tracks-shall use a volumetricvisualMediaHeaderBox in the MediaInformatidnBox as
lefined in ISO/IEC 14496+<12.

b.3.2 Syntax

bligned (8) ‘@lass VolumetricVisualMediaHeaderBox
extends\yFullBox ('vvhd', version = 0, 0) {

6.3.3 \V~Semantics

3
1

th
P
o)

6.4 Volumetric visual sample entry

6.4.1 Definition

Volumetric visual tracks shall use a volumetricvisualSampleEntry

6.4.2 Syntax

class VolumetricVisualSampleEntry (unsigned int (32) codingname)
extends SampleEntry (codingname) {
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unsigned int (8) [32] compressorname;
// other boxes from derived specifications

}
6.4.3

Semantics

compressorname iS a name, for informative purposes. It is formatted in a fixed 32-byte field, with the
first byte set to the number of bytes to be displayed, followed by that number of bytes of displayable
data encoded using UTF-8, and then padding to complete 32 bytes total (including the size byte).

The field may be set to 0.

6.5 Vplumetric visual sample group entry

abstrag¢t class VolumetricVisualSampleGroupEntry (unsigned int(32) grouping type) exterds

Sample@roupDescriptionEntry (grouping type) {}

6.6 Vplumetric visual samples

The format of a volumetric visual sample is defined by the coding system.

7 Carriage of visual volumetric video-based coding data

7.1 General

This clquse defines the storage for a V3C bitstream utilizing the“existing capabilities of the ISO base

media flile format and defining extensions, when necessary.

Two mdthods of the storage for V3C data are specified; a single'track encapsulation, where a V3C data i

stored as one track, and multi-track encapsulation, wheréZeach V3C component is stored as a separate

track.

7.2 Copmmon boxes and data structures

7.2.1 (V3C decoder configuration record

7.2.1.1 Definition

The V3[C decoder configuration record provides V3C bitstream’s decoding specific information (i.e

paramgter sets and SEI messagées) for further configuration and initialization of the V3C decoder. This

documgnt sets the following réestrictions for V3C content encapsulation:

— nun| of v3c_ parafiefér sets IN V3CDecoderConfigurationRecord shall be equalto 1. Under thg
'v341" and 'viag'sample entry, num of v3c parameter sets shall be equal to 0.

— For|a givenratlas the tile IDs shall remain unique for the duration of the sequence. Tile IDs shall nof
be fe-used-between atlas frame parameter sets.

— V3( d4dta is naturally represented as variable bit rate in the file format and should be filled fot

transmission if needed. Filler Data NAL units and Filler Data SEI messages shall not be presentin the

file

format stored stream when the sample entry does not also permit in-stream parameter sets.

If the version number is not supported or recognized by the reader, then it shall not attempt to decode
this configuration record or the bitstreams to which it applies.

7.2.1.2

Syntax

aligned(8) class V3CDecoderConfigurationRecord {
// version 0
unsigned int(3) unit size precision bytes minusl;
(5

unsigned int

for

) num of v3c parameter sets;
(int i=0; i < num of v3c parameter sets; i++) {
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unsigned int (16) v3c parameter set length;
// v3c_unit() as defined in ISO/IEC 23090-5
v3c_unit v3c parameter set (v3c parameter set length);
}
unsigned int(8) num of setup unit arrays;
for (int j=0; j < num of setup unit arrays; Jj++) {
unsigned int(l) array completeness;
bit (1) reserved = 0;
unsigned int(6) nal unit type;
unsigned int(8) num nal units;
for (int i=0; i < num nal units; i++) {

TS TgIEd Tt tTo) bcpupiuuj_l,ileugl_h,
// nal unit(size) as defined in ISO/IEC 23090-5
nal unit setup unit(setup unit length);

}

}
// additional fields

7.2.1.3 Semantics

nit size precision bytes minusl plus 1 specifies the precision, in bytes, of the sample
NAL unit or sample stream V3C unit to which this configuration récerd applies. The valug
field shall be conditional on the 4CC-code of the sample entry Kor V3C atlas tracks uni
precision bytes minusl shall be equal to ssnh unit size pfecision bytes minusl in
stream nal header (). For V3C bitstream tracks unit si%e precision bytes minusl
equaltOssvh_unit_size_precision_bytes_minuslinsample_stream_vBc_header().

hum_of v3c parameter sets specifies the number of V3C/parameter set units signalled in the
configuration record.

3¢ parameter set length indicates the size, in bytes, of the v3c parameter set field.
3¢ _parameter set isa V3C unit payload for V3C unit of type v3c_vps, as defined in ISO/IEC 23(
hum_of setup unit arrays indicates the mumber of arrays of atlas NAL units of the indicated ty

brray completeness when equal to~l-indicates that all atlas NAL units of the given type ar{
following array and none are\in the stream; when equal to 0 indicates that additional at
units of the indicated type.may be in the stream; the default and permitted values are cons
by the sample entry name.

hal unit type indicate§ the type of the atlas NAL units in the following array (which shall K
that type); it takés)a value as defined in ISO/IEC 23090-5; it is restricted to take one of th¢
indicating a NA}ZASPS, NAL AAPS, NAL AFPS,NAL PREFIX ESEI,NAL PREFIX NSEI,NAL SUFFIX |
NAL SUFFIX.NSET atlas NAL unit.

hum_nal uni¥s indicates the number of atlas NAL units of type nal unit type included
configuration record for the stream to which this configuration record applies.

betyp(tinit length indicates the size, in bytes, of the setup unit field. The length field includes
of both the NAL unit header and the NAL unit payload but does not include the length field i

stream
of this
[ size
bample

hall be

lecoder

90-5.
pe(s)-

b in the
as NAL
trained

e all of
» values
ESEI, Or

in the

the size
tself.

setup unit contains a NAL unit according to related nal unit type. When present in setup unit,
NAL PREFIX ESEI, NAL PREFIX NSEI, NAL SUFFIX ESET, OF NAL SUFFIX NSET contain SEI messages
of a ‘declarative’ nature, that is, those that provide information about the stream as a whole. An

example of such an SEI could be a user-data SEI.

The setup unit arrays shall include atlas sub-bitstream parameter sets that are constant for the CVS
referred to by the sample entry in which the decoder configuration record is present as well as atlas

sub-bitstream SEI messages.
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7.2.2 V3Cdecoder configuration box

7.2.2.1 Definition

A V3C decoder configuration box includes a v3CbecoderConfigurationRecord as defined in
subclause 7.2.1.

In this this document version shall be equal to 0.

7.2.2.2] Syntax

class y3CConfigurationBox extends FullBox('v3cC', version = 0, 0) {
V3¢DecoderConfigurationRecord() ;

}
7.2.2.3] Semantics

V3CDecdderConfigurationRecord is defined in subclause 7.2.1
7.2.3 |V3C unit header box

7.2.3.1| Definition

Box Types: "vunt'

Contairler: Sample Entry ('v3c1', 'v3cg', 'v3eb', 'v3al', oriv3ag') and schemeInformationBox
Mandatory: Yes

Quantity: one

A singlg v3cunitHeaderBox is present in the sample entry of a V3C atlas track and in scheme specific|
data Bx array of the schemeInformationBox(©f all V3C video component tracks. v3cunitHeaderBo3
containfs the V3C unit header describing the'data carried by the respective track.

7.2.3.2| Syntax

aligned (8) class V3CUnitHeadefrBox extends FullBox ('vunt', version = 0, 0) {
v3c|unit header header(){ ,7/ 4-bytes as defined in ISO/IEC 23090-5
}

7.2.3.3] Semantics

header fontains a single'instance of the 32-bit V3C unit header as defined in ISO/IEC 23090-5.
7.2.4 |[V3C atlas’parameter set sample group

7.2.4.1| cDefinition

Box Types: 'vaps'

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

Quantity: Zero or one

The use of 'vaps' for the grouping type in sample grouping represents the assignment of samples
in V3C atlas track or V3C bitstream track to the atlas parameter sets carried in this sample group.
When a sampleToGroupBox With grouping type equal to 'vaps' is present, an accompanying
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sampleGroupDescriptionBox with the same grouping type shall be present and contains the ID of the

group that the samples belong to.

Sample grouping type 'vaps' shall not be used with a track with a sample entry 'v3c1i', 'v3
'v3al'.

el' or

NOTE V3C atlas parameter set sample group can be used to improve random access of atlas tracks, by

removing the need to replicate parameter sets and SEI messages for sync samples.

F2Z42—Syntax
hligned (8) class V3CAtlasParamSampleGroupDescriptionEntry () extends VolumetricVisual
CroupEntry ('vaps') |
unsigned int (8) num of setup units;
for (int i=0; i < num of setup units; i++) {
unsigned int (16) setup unit length;
// nal unit(size) as defined in ISO/IEC 23090-5
nal unit setup unit(setup unit length);

7.2.4.3 Semantics

hum_of setup units specifies the number of setup units signalled.ifvthe sample group descript

7.2.5 Object switch alternatives box

7.2.5.1 Definition

Box Types: 'swpc'

Container: Groups List'Box ('grp1')
Mandatory: No

Duantity: Zerod or more

EntityToGroupBox/with grouping_type equal to 'swpc' specifies tracks and items that are asg
vith each other based on a logical context and are user switchable alternatives of each d
DbjectSwitidhAlternativesBox iS absent, there is no information on which items or tracks sh
blayed out/together. When objectswitchalternativesBox contains alternatives, only items o}
'rom e1e point-cloud object within an alternate group should be played or streamed at any one

Sample

on.

setup_unit length indicates the size, in bytes, of the setup upit'field. The length field includes fthe size
of both the NAL unit header and the NAL unit payloaddut does not include the length field itself.

setup unit is @ NAL unit of type NAL ASPS, NAL AAPS) NAL AFPS, NAL PREFIX ESEI, NAL PREFIX
NSET, NAL SUFFIX ESET, OF NAL SUFFIX NSEI cakrying data associated with this group of samples.

ociated
ther. If
ould be
- tracks
fime.

aligned (8) class ObjectSwitchAlternativesBox extends EntityToGroupBox (‘swpc') {

}
7.3 Single track encapsulation of V3C data

7.3.1 General

A single-track encapsulation of V3C data requires the V3C bitstream to be represented by a single-track

declaration, referred to as V3C bitstream track.

© ISO/IEC 2022 - All rights reserved
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Single-track encapsulation of V3C data is utilized in the case of direct ISOBMFF encapsulation of a
V3C bitstream. V3C bitstream is directly stored as a single track without further processing. V3C unit

header

data structures are kept in the bitstream as-is. A single-track encapsulated V3C data could be

provided to media workflows for further processing (e.g., multi-track file generation, transcoding,
DASH segmentation, etc.).

7.3.2

7.3.2.1

V3C bitstream sample entry

Http
) ul

7.3.2.2

Sample

Contain

Mandatfory: A 'v3el' or 'v3eg' sample entry is mandatory

Quantif]

V3C bit
'v3eg'.

AV3CH

Undert
shall bg
messag

An optional BitrRateBox as defined in ISO/IEC 1449612 may be present in the V3C bitstream samplg

entry tq

7.3.2.3

aligne
/]
V3C

}
7.3.2.4

compred
usq

bytles, here représented by \012, which (being octal 12) is 10 (decimal), the number of bytes in the

res

7.3.3

Definition

Entry Type: 'v3el', 'v3eg'

er: SampleDescriptionBox

y: One or more

stream tracks shall use volumetricvisualsampleEntry with a sample entry type of 'v3el' o

itstream track sample entry shall contain a V3CConfigurationBox, as defined in subclause 7.2.2

he 'v3el' sample entry, all atlas parameter sets and SElmessages, as defined in ISO/IEC 23090-5
b in the setup unit array. Under the 'v3eg' sample“entry, the atlas parameter sets and SE
es may be present in the setup unit array, or in thé’samples of the V3C bitstream track.

signal the bit rate information of the V3Cbitstream track.

Syntax

(8) class V3CBitstreamSampleEntry () extends VolumetricVisualSampleEntry (type) {
ype is 'v3el' or 'v3eg'
onfigurationBox config;

Semantics

sorname in the base class volumetricvisualSampleEntry indicates the name of the compressol
d with the val@ie)"N012v3c coding” being recommended; the first byte is a count of the remaining

L of the string.

V3C bitstream track sample format

7.3.3.1

Definition

A V3C bitstream sample shall contain one or more V3C units which belong to the same presentation
time, i.e., one V3C composition unit. A sample may be self-contained (e.g., a sync sample) or decoding-
wise dependent on other samples of V3C bitstream track.

7.3.3.2

Syntax

aligned(8) class V3CBitstreamSample {
// sample size size of sample from SampleSizeBox

for

(int i=0; i < sample size; ) {

sample stream v3c_unit ss_v3c_unit; // as defined in ISO/IEC 23090-5

12
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1 += ss v3c unit.ssvu v3c unit size +
V3CDecoderConfigurationRecord.unit size precision bytes minusl + 1;

}
7.3.3.3 Semantics

ss_v3c unit contains a single V3C unit in V3C unit sample stream format as defined in
[SO/IEC 23090-5:2021, Annex C.

ssvu v3c unit size specifies the size, in bytes, of the sample stream V3C unit. The number of bits
used to represent ssvu v3c unit size is equal to ( v3CDecoderConfigurationRecord.umit size
precision bytes minusl+1)*8.

7.3.3.4 V3C bitstream track sync sample
A V3C bitstream sync sample shall satisfy all the following conditions:
— It shall be independently decodable.

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

— All samples that come after the sync sample (in decoding order) are successfully decodable

7.3.3.5 V3C bitstream track sub-sample
A V3C bitstream track sub-sample is a V3C unit which is\contained in a V3C bitstream track sample.

A\ V3C bitstream track shall contain one subSamgZeInformationBox in itS SampleTableBox, of in the
'rackFragmentBox Of each of its MovieFragmentBbzes, which lists the V3C bitstream track sub-sgmples.

[he 32-bit unit header of the V3C unit which represents the sub-sample shall be copied to the 32-bit
fodec _specific parameters field of the.sub-sample entry in the subsampleInformationBox. The V3C
init type of each sub-sample shall be identified by parsing the codec_specific_parameters field of the
bub-sample entry in the subsampleI@iformationBox.

7.4 Multi-track encapsulation of V3C data

7.4.1 General

[here may be threeypes of tracks in a multi-track encapsulated V3C data container: V3C atlds track,
V3C atlas tile track, and V3C video component track. A multi-track encapsulated V3C data cqntainer
shall includesateast one V3C atlas track that references zero or more V3C atlas tile tracks or|zero or
more V3C wideo component tracks. A V3C atlas tile track, when present, references zero or mgre V3C
Video component tracks. The number of V3C video component tracks in a multi-track encapsulafed V3C
lata container is dependent on the V3C toolset profile, defined in ISO/IEC 23090-5, that is used.

[67indicate the association of V3C video component tracks to a V3C atlas track, or V3C atlas tile track,
SOBMEFF track referencing is utilized, where the V3C atlas track, or V3C atlas tile track, contain track
references to the V3C video component tracks.

Tracks belonging to the same CVS are time-aligned. Samples that contribute to the same volumetric
frame across the different V3C video component tracks, V3C atlas track and V3C atlas tile tracks shall
have the same composition time. Atlas parameter sets used for such samples shall have a decoding time
equal or prior to the composition time of the volumetric frame. In addition, all tracks belonging to the
same CVS shall have the same implied or explicit edit lists.

NOTE 1 Synchronization between the elementary streams in V3C atlas track, V3C atlas tile tracks and V3C

video component tracks is handled by the ISOBMFF track timing structures (stts, ctts, and cslg), or equivalent
mechanisms in movie fragments.
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NOTE 2  The sync samples in the V3C atlas track, V3C atlas tile track and V3C video component tracks can be
time-aligned. In the absence of time-alignment, random access can involve pre-rolling the various tracks from
different sync start-times, to enable starting at the desired time. In the case of time-alignment (e.g., required by
a V3C profile such as the V-PCC Basic toolset profile as defined in ISO/IEC 23090-5), the sync samples of the V3C
atlas track can be considered as the random-access points for the V3C content, and random access can be done by
only referencing the sync sample information of the V3C atlas track.

An example layout of a multi-track encapsulated V3C data container is shown in Figure 2. The boxes in
the figure map to corresponding ISOBMFF boxes, as defined in ISO/IEC 14496-12. Payloads of V3C units
of a V3C bitstream are mapped to individual tracks within the multi-track container file based on their

types.

Track 1 Track References " Sample Entry Sample Sample Sample .
V3Cgtlastrack ~ i=------- 1 v3vo V3C Confi i
H guration .
(atlaspbitstream) Vo 1 v3va « parameter sets, V::ag:;t Atlas data
Ent}y Point E i V3vg SEJ, etc.
Vo
oo
Track 2 E E E " Restricted Video Sample Entry Sample || Sample || Sample || Sample Sample
V3Cviddo component | | L Video Configuration V3C Unit Geometry
rack E i « parameter sets, SEI, Header | ( data §
eometfy bitstream) ! etc. 2
(8 y ) Pl Vo -
[ L
o L E
o
Track 3 [ " Restricted Video Sample Entry Sample Sample || Sample Sample }nple E
V3Cviddo component E E_ . Video Configuration V3C Unit | Attribute 5
rack ! « parameter sets, SEI, Header data
(attribufe bitstream) ! etc. s\
' (@)
I
I
|
Track 4 1 " Restricted Video Sample Entry Sample [ Sample Sampl< >§mple Sample
. I
V3C viddo component R Video Configuration V3C Unit Q Occupancy
rack « parameter sets, SEI, Header |7 \ data
(occupatjcy bitstream) etc. §
o " |

Figure 2 — Visualization of a multi-track encapsulation of V3C data container file

A multittrack encapsulated V3C data containet.shall include the following:

— A VJ3C atlas track which contains a ¥3€ parameter set and may contain atlas parameter sets in thg
sample entry and atlas component bitstream NAL units in the samples. A V3C atlas track may alsa
include track references to othertracks carrying the payloads of video compressed V3C units (i.e.
V3( unit types equal to V3C (OVD, V3C_GVD, and V3C_AVD) or to V3C atlas tile tracks.

— Zerfo or more V3C video€omponent tracks where the samples contain access units of a video-coded
elementary stream fof-occupancy data (i.e., payloads of V3C units of type equal to V3C_OVD).

— Zerfo or more V3G video component tracks where the samples contain access units of video-coded
elementary streams for geometry data (i.e., payloads of V3C units of type equal to V3C_GVD).

— Zerlo or mere’V3C video component tracks where the samples contain access units of video-coded
elementary streams for attribute data (i.e., payloads of V3C units of type equal to V3C_AVD).

— ZeroofmoreV3C atlastiletrackswherethe cnmp]nc contain nn]y ACLNAL unitsforasub-setofatla

tiles. V3C atlas tile track may also contain track references to other tracks carrying the payloads of
video compressed V3C units (i.e., V3C unit types equal to V3C_OVD, V3C_GVD, and V3C_AVD) for the
indicated sub-set of atlas tiles.

7.4.2 V3C atlas sample entry
7.4.2.1 Definition

Sample Entry Type: 'v3cl', 'v3cg', 'v3cb', 'v3al', Or 'v3ag'
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Container: SampleDescriptionBox
Mandatory: A 'v3cl', 'v3cg', 'v3cb', 'v3al',Or 'v3ag' sample entry is mandatory
Quantity: One or more

V3C atlas tracks use v3catlasSampleEntry which extends volumetricvisualSampleEntry with a
sample entry type of 'v3c1', 'v3cg', 'v3cb', 'v3al', or 'v3ag'. Following restrictions are set for
V3C atlas tracks:

— A V3C atlas track shall not carry ACL NAL units belonging to more than one atlas.
— In track header the track in movie flagissetto 1.

— A V3Catlas track sample entry contains a v3cConfigurationBox, as defined in subclause 7.2.2, and a
V3CUnitHeaderBox, as defined in subclause 7.2.3.

NOTE V3C atlas tracks with sample entry type 'v3cb', 'v3al' and 'v3agare relevant for ¢arrying
multiple atlases.

Depending on V3C content or sample entry type of the atlas track, following further restrictionsimay be
blaced on atlas tracks

— When the V3C bitstream contains a single atlas, a V3C atlastrack with sample entry 'v3c1' gr 'v3cg'
shall be used.

— When the V3C bitstream contains multiple atlases, each atlas bitstream shall be stored as a sgparate
V3C atlas track. One of those tracks shall use sample entry type 'v3cbo', while the other tracks shall
use sample entry type 'v3al', or 'v3ag'

— A V3C atlas track with sample entry type 'w3¢pb' shall not include any ACL NAL units.

— Under the 'v3a1'and 'v3ag' sample entry, o V3C parameter set shall be stored in the v3c pargmeter
set array.

— Under the 'v3c1' sample entry,(all atlas parameter sets shall be stored in the setup unit array.
SEI messages that apply to the stream as a whole may be stored in the setup unit array ps well.
Under the 'v3cg' and 'v3ck' sample entry, the parameter sets and SEI messages may be presemtin the
setup unit array, or inthe samples of V3C atlas track.

— Under the 'v3a1',sample entry, all atlas parameter sets shall be stored in the setup unit array.
SEI messages that/apply to the stream as a whole and are associated with the same vuh|atlas
id indicated mthe V3C unit header box may be stored in the setup unit array as well. Urjder the
'v3ag' sampleentry, atlas parameter sets and SEI messages, associated with the same vuh_atlas id
indicated/in the V3C unit header box, may be present in the setup unit array, or in the sarhples of
V3C atlds track.

— Under the 'v3ci' or 'v3a1l', the default and mandatory value of array completepess in
¥3CDecoderConfigurationRecord is 1 for arrays of all types of atlas parameter sets and|for SEI
messagesthatapplvforthestreamasawholeandarecarriedinthev3checoderConficuratiodRecord

S 138 Y = o Ej .
For all other arrays array completeness is setto 0. When the sample entry 4CC is 'v3cg' or 'v3ag'
or 'v3cb', the default value of array completeness is 0 for all arrays.

An optional BitRateBox may be present in the V3C atlas sample entry to signal the bit rate information
of the V3C atlas track.

7.4.2.2 Syntax

aligned(8) class V3CAtlasSampleEntry () extends VolumetricVisualSampleEntry (type) {
// type is 'v3cl', 'v3cg', 'v3cb', 'v3al', or 'v3ag'
V3CConfigurationBox config;
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V3CUnitHeaderBox unit header;
}

7.4.2.3 Semantics

compressorname in the base class volumetricvisualSampleEntry indicates the name of the compressor
used with the value "\012v3c coding" being recommended; the first byte is a count of the remaining
bytes, here represented by \012, which (being octal 12) is 10 (decimal), the number of bytes in the
rest of the string.

7.4.3 [V3C atlas tile sample entry

7.4.3.1| Definition

Sample|Entry Type: 'v3tl!

Contairner: SampleDescriptionBox
Mandatory: Yes

Quantity: One or more

V3C atlhs tile tracks use v3catlasTileSampleEntry which extends voldmetricvisualSampleEntry With
a sample entry type of 'v3t1'.

A V3C ptlas tile track samples shall contain only ACL NAL units, which belong to the same atlas
V3C at]as tile tracks shall contain ACL NAL units of at least one tile, indicated by tile id ir
V3CAtlgsTileConfigurationBox.

The vpcatlasTileSampleEntry shall not contain “¥3cconfigurationBox Or V3CUnitHeaderBox
Information provided by these boxes is found in theW3C atlas track sample entry that references the
V3C atlas tile track. Other optional boxes may be incltuded.

7.4.3.2| Syntax

class Y3CAtlasTileConfigurationBox (extends FullBox ('v3tC', version = 0, 0) {
ungigned int(3) unit size prec¢ision bytes minusl;
ungigned int (1) spatial scale@bility enabled flag;
bitf (4) reserved = 0;
if | (spatial scalabilityl enabled flag) {
unsigned int (8) -lod index;
}
ungigned int (16) mum tiles;
fof (int i=0; i £ \ndm tiles; i++) {
unsiggedvint (16) tile id;
}

}
alignedq (8) ckass V3CAtlasTileSampleEntry () extends VolumetricVisualSampleEntry ('v3tl') {

V3(AtlasTileConfigurationBox tile info;
}

7.4.3.3 — Semantics

unit size precision bytes minusl plus 1 specifies the precision, in bytes, of the sample stream NAL
unit to which the sample entry containing this configuration box applies. The value of this field
Shallbeequaltossnh_unit_size_precision_bytes_minus1insample_stream_nal_header()forthe
atlas component bitstream.

spatial scalability enabled flagis a flagindicating whether the LoD-based scalability is supported
by the carried V3C content.

lod index indicates the LoD index value associated with the tiles carried by the atlas tile track. An
atlas tile track with a certain LoD index (if present) should be selected with all atlas tile tracks
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with lower lod_index values carrying corresponding tiles. An LoD tile set associated with a lower

lod_index value should be processed first.

num tiles number of tiles contained in this track

tile id specifies the tile ID of the tile present in the track. The value of tile id is equal to value of

afti tile idsyntax element in atlas frame tile information, defined in ISO/IEC 23090-5.

compressorname in the base class volumetricvisualSampleEntry indicates the name of the compressor
used with the value "\017v3c atlas Tiles" being recommended; the first byte is a count of the

bytes in the rest of the string.
7.4.4 V3C atlas sample format

7.4.4.1 Definition

ACL NAL units.

vith same vuh_atlas idindicated in V3C unit header boxin)sample entry.

NOTE When V3C atlas sample contains no reconstruction SEI message as defined in ISO/IEC 23090
be marked as non-output sample as defined in ISO/IEC 14496-12.

7.4.4.2 Syntax

bligned (8) class V3CAtlasSample {
// sample size value is the siz€)of the sample from the SampleSizeBox
for (int i=0; i < sample size; J {
sample stream nal unit. $s*nal unit; // as defined in ISO/IEC 23090-5
i += ss nal unit.ssn@d nal unit size +
V3CDecoderConfigurationRecord.unit size precision bytes minusl + 1;

/.4.4.3 Semantics
ks nal unit contaids a single NAL unit in NAL unit sample stream format as def

ISO/IEC 23090-5:2021, Annex D.

used\to'represent ssnu _nal unit size is equal to ( V3CDecoderConfigurationRecord.uni
precision bytes minusl +1)*8.

7.4:4.4 V3C atlas track and V3C atlas tile track sync sample

remaining bytes, here represented by \017, which (being octal 17) is 15 (decimal), the nu

ksnu_nal undit size specifies the size, in bytes, of the sample stream NAL unit. The numbe

mber of

Fach sample in a V3C atlas track or V3C atlas tile track corresponds to a single’coded atlas acceqs unit.

When 'v3ch' sample entry is used, each sample in the V3C atlas track corresponds to one or mdre non-

When 'v3cl', 'v3cg', 'v3al'or 'v3ag' sample entry is used afid one or more V3C atlas tile trgcks are
present, each sample in the V3C atlas track corresponds to gne or more non-ACL NAL units asdociated

5, it can

ned in

of bits

[ size

A sync sample in a V3C atlas track or V3C atlas tile track is a sample that contains an intra random

access point (IRAP) coded atlas access unit as defined in ISO/IEC 23090-5.

NOTE Atlas parameter sets and SEI messages can be repeated, if needed, at a sync sample to allow for

random access.
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7.4.5 V3Cvideo component track

7.4.5.1 General

AV3Cvideo component track carries 2D video encoded data of V3C video component. The storage of V3C
video component tracks utilizes the existing capabilities of the ISO base media file format and derived
specifications, for example, ISO/IEC 14496-15 defines mechanisms for carriage of ISO/IEC 14496-10
and ISO/IEC 23008-2 coded V3C video components.

ed sample entry 'resv' with additional requirements:
— ScHemeTypeBox is present in RestrictedschemeInfoBox and scheme type is set to 'vvvc'
— ScHemeInformationBox iS present in RestrictedSchemeInfoBox and contain a v3CUnitHeaderBox.

— Intfrack header the track in movie flagissetto 0, toindicate that this track shouldnot be presented
alope.

NOTE There is no restriction on the video codec used for encoding V3C video cemponents. Each V3C videq
compongnt can be encoded using different video codecs.

7.4.5.2] Multimap video box

7.4.5.2]1 Definition

Box Type: 'mmvi'

Contairer: SchemeInformationBox
Mandatjory: No

Quantity: Zero or One

The MultiMapvideoBox is used to indicatethat decoded video frames contain two or more temporarily
interledved video frames that representmaps. This box shall not be present in the case of single-tracK
encapstyilation of V3C content.

When MultiMapvideoBox is preSent, it indicates that a temporal interleaving map packing arrangement
is used/File parsers should implicitly set the composition time for map count minusl + 1 consecutive
samples to be equal to that’of the first sample in the group of samples in the interleaved map packing
arrangg¢ment.

When femporal intérleaving map packing arrangement is used, each sync sample and each SAE
sample|with SAP type in the range of 1 to 3, inclusive, indicated by the stream access point sample
group, fepresént an iterative arrangement of samples representing map 0 to map_count_minusl, if
compoditien time order, up to but excluding the next sync sample or SAP sample with SAP_type in the
range of ¥%o 3, inclusive, indicated by the stream access point sample group.

7.4.5.2.2 Syntax

aligned(8) class MultiMapVideoBox extends FullBox ('mmvi', wversion = 0, 0) {
bit (4) reserved = 0;
unsigned int (4) map count minusl;

}
7.4.5.2.3 Semantics

map_count minusl plus 1 indicates the number of maps present in the track as consecutive samples.
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7.4.6 Track references

7.4.6.1 Referencing V3C atlas tracks

To link a V3C atlas track with sample entry 'v3cb' to V3C atlas tracks with sample entries 'v3a1' or
'v3ag', the track reference tool defined in ISO/IEC 14496-12 shall be used. The 4CCs of these track
reference types shall be 'v3cs'.

7.4.6.2 Referencing V3C atlas tile tracks

[0 link a V3C atlas track with sample entries 'v3c1', 'v3cg', 'v3al' or 'v3ag' to V3C atlas|tie tracks
lvith sample entry 'v3t1', the track reference tool of ISO/IEC 14496-12 shall be used. The4€Cs pf these
frack reference types shall be 'v3ct'.

7.4.6.3 Referencing V3C video component tracks

[0 link a V3C atlas track with sample entries 'v3c1', 'v3cg', ’v3al’, or'/y3ag’, or a V3C aflas tile
frack with sample entry 'v3t1' to video component tracks, the track reference tool of ISO/IEC 14496-12
thall be used. One or more TrackReferenceTypeBoxes shall be addéd to a TrackRefergnceBox
vithin the TrackBox of the V3C atlas track or V3C atlas tile trackj one for each componegnt. The
[rackReferenceTypeBox shall contain an array of track_IDs designating the video tracks which the V3C
htlas track or V3C atlas tile track references. The reference typeof a TrackReferenceTypeBox identifies
the type of the video component (i.e., occupancy, geometty, or attribute). The 4CCs of thede track
reference types shall be:

— 'v3vo':the referenced track(s) contain the video-coded occupancy V3C component
—  'v3vg': the referenced track(s) contain the vidé6-coded geometry V3C component
— 'v3va': the referenced track(s) contain the video-coded attribute V3C component

[he type of the V3C component carried-by the referenced restricted video track, and signallefl in the
RestrictedSchemeTnfoBox Of the track, shall match the reference type of the track reference from the
V3C atlas track or V3C atlas tile track:

When 'v3ct' track reference is presentin V3C atlas track, 'v3va', 'v3vo', 'v3vg' references shall not
be used.

7.4.7 Track alternatives and track grouping

7.4.7.1 V3C content alternatives

/3C content.tnay be encoded as different versions in the file format. Different alternatives are indicated
by the altérnate tracks mechanism defined in ISO/IEC 14496-12 (i.e., alternate group field of the
FrackHeaderBox). V3C atlas tracks which have the same alternate group value shall be different
Persions of the same V3C content.

ATmex H describes exampies of USINg attermate v 3C COTtent.

7.4.7.2 V3Cvideo component alternatives

V3C video component tracks may have alternatives. In such a case, only one of the V3C video component
tracks that belong to an alternative group shall be referenced by the V3C atlas track or V3C atlas
tile track. V3C video component tracks which are alternatives of each other should use the alternate
grouping mechanism, as defined in ISO/IEC 14496-12.

Annex H describes examples of using alternate V3C video components.
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7.4.8 Playout groups

7.4.8.1 General

When only some combination of tracks from the alternate versions of the V3C components should
be played together, then playout group mechanism shall be used. Playout groups are signalled using
PlayoutTrackGroupBox.

NOTE A track can be part of more than one playout group.

7.4.8.2| Playout track group

7.4.8.2{1 Definition

Box Types: 'potg’
Contairler: TrackGroupBox
Mandatjory: No

Quantity: Zero or more

Playout] track groups are defined using the track group type playoutTrackGroupBox, which extends
TrackGfoupTypeBox defined in ISO/IEC 14496-12. A PlayoutT¥agkGroupBox indicates that a track
belongd to a set of tracks constituting a playout group. Only tracks within the same playout group car
be playged out together. For each playout group that a track is<amember of, a corresponding instance of
PlayouffTrackGroupBox With the unique track group id for‘that playout group shall be present in thg
TrackGjfoupBox of that track.

7.4.8.2[2 Syntax

aligned (8) class PlayoutTrackGroupBox extends TrackGroupTypeBox ('potg') {
// |track group id is inherited fromlTrackGroupTypeBox
}

7.4.9 |Summary

Table 1D provides a summary of(the sample entry types for tracks carrying atlas data defined in this
documgnt.

Table 10 — Sumpmniary of sample entry types for V3C atlas tracks and atlas tile tracks

Sample| entry type 'v3cl' 'v3cg' 'v3cb' 'v3al' 'v3ag' 'v3tl'
VPS yes yes yes no no N/A
Atlas
V3( atlas parameter yes yes yes yes?a yes?a N/A
sampre entry sets
V3cumit
header box yes yes yes yes yes N/A
Atlas parameter set sample may (par- | may (par-
group may may no tiallyh) | tiallyb) N/A

a It only includes atlas component sub-bitstream parameter sets associated with same vuh_atlas_id indicated in V3C
unit header box.

b Atlas component sub-bitstream parameter sets associated with same vuh_atlas_id indicated in V3C unit header box
are included.

¢ When 'v3tl' trackis present, samples of 'v3cl', 'v3cg', 'v3al' and 'v3ag' track only contains non-ACL NAL units. If
'v3tl' trackis not present, samples shall also contain ACL NAL units.
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Table 10 (continued)
Sample entry type 'v3cl' 'v3cg' 'v3cb' 'v3al’ 'v3ag' 'v3tl'
'v3vo' 'v3vo' 'v3vo' 'v3vo'
'v3vo'
'v3vg' 'v3vg' 'v3vg' 'v3vg'
Track references 'v3cs' 'v3vg'
'v3va' 'v3va' 'v3va' 'v3va'
'v3va'
'v3ct' 'v3ct' 'v3ct' 'v3ct'
< : ACL + non- | ACL + non- ACL + non- | ACL + non-
ample non-ACIL CL
b ACL® ACLS ACLC ACLS

@ It only includes atlas component sub-bitstream parameter sets associated with same vuh_atlas_id indicate
unit header box.

b Atlas component sub-bitstream parameter sets associated with same vuh_atlas_id indicated in,V:3€ ‘unit he
are included.

C  When 'v3tl1' trackis present, samples of 'v3cl', 'v3cg', 'v3al' and 'v3ag' track only contains non-ACL NAI
'v3tl' trackis not present, samples shall also contain ACL NAL units.

l in V3C

hder box

units. If

B Carriage of non-timed visual volumetric video-based ¢dding data

B.1 General

Non-timed V3C content is stored in a file as ISO/IEC 14496-12 items. Three item types called VBC atlas
tem, V3C atlas tile item and V3C component item are defisied for encapsulating non-timed V3C ¢ontent.
A handler type 4CC code 'volv' stored in the Handle#Box of the MetaBox indicates the presencé of V3C
htlas items, V3C atlas tile items or V3C component jtems.
An overview of the structure for encapsulating non-timed V3C data in a single atlas with a single atlas
file is illustrated in Figure 3.
a\ -
Item 1 Item que%nces Item Property Container
V3Catlas item . i ypvo V3C Configuration . Atlas data
(atlas bitstream) b e - v3va « V3C parameter \ﬁfag:rlt
Entry Point ' E o] v3vg set(s)
o
Lol
Item 2 v . Item Property Container
V3C componentitem | {_A Item Configuration 3¢ Uni Geometry =
(geometry bitstream) ( )¢ ~ || - parameter sets, SEI, || “oC UPit data 2
s 1 Header 5
) ! etc. o
Lo Q
1 1 o
1 1 - =
Item 3 i E Item Property Container g
V3C comp@nent item i i Item Configuration V3C Uni Attribute =
(attribufe bitstream) 77 o parameter sets, SEI, nit data 5
! ete. Header P
Item 4 E Item Property Container
V3L component item i Item Configuration . Occupancy
(occupancy bitstream) "7 77T o parameter sets, SEI, V3C Unit data
ete. Header
Figure 3 — Overview of structure for encapsulating non-timed V3C data in a single atlas with a
single atlas tile
© ISO/IEC 2022 - All rights reserved 21


https://standardsiso.com/api/?name=32b0fd49fee3a14b35e136e9a6b5c90f

ISO/IEC 23090-10:2022(E)

8.2 V3C atlas item

A V3C atlas item is an item which represents an independently decodable coded atlas access unit.
Item type 4CC codes 'v3c1', 'v3cb', and 'v3al'identify V3C atlas items. V3C atlas items store one
or more ACL or non-ACL NAL units. Items of type 'v3ci' or 'v3cb' shall be associated with one
v3CcConfigurationProperty. All atlas items shall be associated with one v3cunitHeaderProperty.

When the non-timed V3C content contains a single atlas, a V3C atlas item with item type 'v3c1' shall be
used. If an item of type 'v3c1'is associated with V3C atlas tile items, the 'v3c1' item stores one or more

non_AC NAL yunite accaciatad vnth tha U2 Atlac +ilo itamce Othaorwiica i+ ctarac ano A yaora ACT A
AU 556 6 te Wt e v o e atra St S—o+ V15€,15t01esS 1O

hery . oneormore ACLo
non-ACL NAL units.

When the non-timed V3C data contains multiple atlases, each atlas component bitstream shall be
repres¢gnted in separate V3C atlas item. One of those items shall be an item of type 'v3cb', Wwhile thg
other items shall be items of type 'v3a1'. In order to indicate the relationship between a w3cb' item td
'v3al' ifems, an item reference type with 4CC codes 'v3cs'is used.

An 'v3db' item shall notinclude any ACL NAL units. If an item of type 'v3a1' is associated with V3C atlas
tile items, the 'v3a1' item contains one or more non-ACL NAL units associated with’same vuh_atlas id
indicateéd in the v3cUnitHeaderProperty. Otherwise, it contains one or more ACL/0r non-ACL NAL units
associafed with same vuh_atlas idindicated in the v3cunitHeaderpPropert{.

If PrimdryItemBox exists, item ID in this box shall be set to indicate a ¥ 3C atlas item of type 'v3c1' of
'v3cb'.
8.3 V|3C atlas tile item

A V3C atlas tile item is an item of type 'v3t1' that contains one or more ACL NAL units which belong tc
the sanje atlas.

Each V3C atlas tile item shall be associated with one,73cAtlasTileConfigurationProperty. The v3cat]
asTilefonfigurationProperty shall indicate the atlas tile IDs of tiles present in the V3C atlas tile item.

In ordef to indicate the relationship betweeh.a V3C atlas item to V3C atlas tile items, item references
with thp 4CC code 'v3ct’ are used. These.tem references are defined “from” a V3C atlas item “to” the
related|V3C atlas tile items.

8.4 V[3C component item

A V3C qomponent item is arl item which represents visual V3C component data. V3C component items
store VBC unit payload of\V.3C unit of type v3c_ovp, v3c_Gvp, and v3c_avp. A V3C component item shal
store omly one access unit'of related video component data.

An iten] type 4CCicade for a V3C component item shall be set depending on the codec used to encodsg
corresgonding ¥ideo components. A V3C component item shall be associated with corresponding V3(
unit header item property and codec specific configuration item property. V3C component items shal
be marked‘as‘hidden items.

In order to indicate the association between a V3T atlas item and V3C component items or between V3C
atlas tile item and V3C component items, three item reference types with 4CC codes 'v3vo', 'v3vg'
and 'v3va' are defined. [tem reference is defined “from” either a V3C atlas item or a V3C atlas tile item
“to” the related V3C component items. The 4CC codes of item reference types shall be:

— 'v3vo':the referenced V3C component item(s) contain the occupancy data.
— 'v3vg': the referenced V3C component item(s) contain the geometry data.

— 'v3va':the referenced V3C component item(s) contain the attribute data.
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8.5 V3C-related item properties

8.5.1 General

Two descriptive item properties are defined to carry the V3C parameter set information and V3C unit

header information, respectively.:

8.5.2 V3C configuration item property

B8.5.2.1 Definition

Box Types: 'v3cp'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for a V3C item of type 'v3cl' or 'v3ep"
Duantity (per item): One or more for a V3C item of type '43¢1' or 'v3cb'

V3C parameter set is stored as descriptive item property and shall be associated with the '+
v3cb' V3C atlas items. In this version of this document, only one V3C parameter set is stored
Configuration item property.

[temProperyAssociationBox shall be setto 1 fora 'vs¢p' item property.

B.5.2.2 Syntax

hligned (8) class V3CConfigurationProperty
extends ItemProperty('v3cp', wefsion=0, flags) {
unsigned int (16) v3c panameter set length;
// v3c_parameter set (). &s*defined in ISO/IEC 23090-5
v3c _parameter set v3¢ parameter set (v3c parameter set length);

B.5.2.3 Semantics
v3c parameter set “¥ength specifies the size in bytes of the v3c parameter set ().

v3c_parametekr et contains a V3C parameter set as defined in ISO/IEC 23090-5.
B.5.3 V3Cnit header item property

B.5.3. 15 Definition

cl' or
in V3C

[he V3C configuration item property is an essential preperty. The corresponding essential flag in the

Box' Types: 'vutp'

Property type: Descriptive item property

Container: [temPropertyContainerBox

Mandatory (per item): Yes, for a V3C atlas item of type 'v3c1' or 'v3al', or 'v3cb' and for a

V3C component item

Quantity (per item): One

V3C unit header is stored as descriptive item properties and shall be associated with the V3C atlas

items and the V3C component items.
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The V3C unit header item property is an essential property. The corresponding essential flag in the
ItemProperyAssociationBox shall be setto 1 fora 'vutp' item property.

8.5.3.2 Syntax

aligned(8) class V3CUnitHeaderProperty() extends ItemFullProperty('vutp', version=0, 0) {
v3c_unit header header(); // 4 bytes
}

8.5.3.3 Semantics

hegdder contains a v3c unit header () syntax structure as defined in ISO/IEC 23090-5.
8.5.4 |V3( atlas tile configuration item property

8.5.4.1| Definition

Box Types: 'v3tp!

Property type: Descriptive item property

Contairer: ItemPropertyContainerBox

Mandatory (per item): Yes, for a V3C atlas tile item of type 'v3fa "
Quantitly (per item): One

V3CAtldsTileConfigurationProperty is stored as descriptive item properties and shall be associated
with the V3C atlas tile items.

The V3( atlas tile configuration item property is ap-essential property. The corresponding essential
flag in the ItemProperyAssociationBox shall be setto 1 fora 'v3tp' item property.

8.5.4.2| Syntax

alignedq(8) class V3CAtlasTileConfigufationProperty () extends ItemFullProperty(‘v3tp’,
version=0, 0) {

ungigned int (16) num tilessy

fof (int i=0; 1 < num tilds;) 'i++) |
unsigned int (16) tile) id;

}
}

8.5.4.3| Semantics
nur] tiles indieates the number of tiles contained in related V3C atlas tile item.

tille id indicates the tile ID of the tile contained in related V3C atlas tile item. The value of tile |
id |is.€équal to value of afti tile id syntax element in atlas frame tile information, defined in
ISQ/IEC 23090-5.

8.5.5 Playout groups

8.5.5.1 General

When only some combination of items, from the alternate versions of the V3C component items should
be played together, then playout group mechanism shall be used. Playout groups are signalled using
PlayoutEntityToGroupBox.

NOTE An item can be part of more than one playout group.
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8.5.5.2 Playout entity to group box

8.5.5.2.1 Definition

Box Types: ‘eply’

Container: GroupsListBox ('grpl')
Mandatory: No

Puantity: Zero or more

An EntityToGroupBox With grouping type equal to 'eply' specifies items that shall bé played out
fogether. An alternate group of entities consists of items that are mapped to the sarhé-entity group of
f'ype 'altr'. Only one item within an alternate group should be played or streaméd at any one|time. A
PlayoutEntityToGroupBox is used to group non-timed (item) V3C data in the samé-group.

B.5.5.2.2 Syntax

bligned (8) class PlayoutEntityToGroupBox extends EntityToGromrBox ('eply') {}

D Partial access of volumetric visual data

D.1 General

bignalling related to partial access functionality is definhed in this this clause. Partial access relates to
making available only a subset of V3C content. Alternative methods for signalling partial access|related
nformation using Volumetric annotation SEI message family, as defined in ISO/IEC 2309015:2021,
Annex F, are discussed in Annex E.

D.2 Common data structures
D.2.1 3D vector

D.2.1.1 Syntax

bligned (8) class Vector3(int precision = 32) {
int reserved bibs.= 8 - (precision*3) % 8;
if (reserved bpies != 8) {

bit (resexved bits) reserved = 0;
}
unsignegyint (precision) x;
unsigned\ int (precision) vy;
unsigned int (precision) z;

D.2:1.2 Semantics

%, y,and z specily the X, y, and z coordinate values, respectively, of a 3D point in the Cartesian coordinate
system.

9.2.2 Spatial region bounding box

This data structure defines a bounding box for a 3D region in Cartesian space using an anchor point and
a scale along the three axes.

9.2.2.1 Syntax

aligned(8) class V3CBoundingBox (anchor included, scale included) {
if (anchor included) { // anchor is not 0,0,0
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unsigned int(8) bb pos precision;
Vector3 bb position(bb pos precision);

scale included) {

unsigned int(8) bb scale precision;
Vector3 bb scale(bb scale precision);

Semantics

. . - 4 1o P £ . . H 1o £loas
bb PoOs [precIrsIoir HNIUrtatTsS TTIT PIELIGIVITUT DD POS LI L IO TN HTUIIIUTT UL UILS.

bb position.x, bb position.y,and bb position.z indicate the position of the 3D bounding boxdn the

Cant

bb scale precision indicates the precision of bb_scale in number of bits.

bb scale.x, bb_scale.y, and bb_scale.z indicate the extension of the 3D bounding,box of the entire

volj

origin (0,0,0) ifanchor included issetto 0 and relative tobb position ifdnghor included is sef

to 1.

9.2.3 [Tile mapping

This dafa structure provides the mapping between a spatial region @ndthe set of atlas tiles that contair

patches
structufr

9.2.3.1

aligne
if

esian coordinates along the x, y, and z axes, respectively.

metric media in the Cartesian coordinates along the x, y, and z axes, respectively, relative to the

associated with that spatial region. If spatial scalability is enabled, an instance of this datz
e provides a separate tile mapping for each level-of-detail.

Syntax

(8) class TileMapping (spatial scalabilifiy enabled) {
(spatial scalability enabled) {
unsigned int(8) num lod;
for (int i=0; i < num lod; i++)
// LoD to tiles mapping
unsigned int (8) lod index;
unsigned int (8) lod num t\{'les;
for (int j=0; j < lod.,num tiles; j++) {
bit (2) reserved®s 0;
unsigned int (e)\Natlas id;
unsigned ing(36) lod tile id;

}
lse {
// spatial régidons to tiles mapping
unsigned iM% (8) num tiles;
for (jJ=0;° "< num tiles; J++) {
bit«2)" reserved = 0;
uhsd¥gned int (6) atlas id;
unsigned int (16) tile id;

}
9.2.3.2

Semantics

num_lod indicates the number of LoDs available for an associated 3D spatial region.

lod_index indicates the ordering on the LoDs for an associated 3D spatial region. A set of atlas tiles
with a certain 1od_index should be selected with the sets of atlas tiles associated with all lower

lod

firs

index values. An LoD tile set associated with a lower 1od index value should be processed
t.

lod_num_tiles indicates the number of atlas tiles associated with an LoD of a spatial region.
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atlas_idindicates the atlas ID associated with the 10d tile idortile id of a spatial region.

lod tile id isanID for a V3C atlas tile associated with an LoD of the spatial region. The value of 10d
tile idisequaltovalueofafti tile idsyntax elementin atlas frame tile information, defined in
ISO/IEC 23090-5.

num_tiles indicates the number of atlas tiles associated with a spatial region.

tile id isanID foraV3Catlastile thatis associated with the spatial region. The value of tile idisequal
to value of afti_tile id syntax element in atlas frame tile information, defined in ISO/IEC 23090-5.

D.2.4  Object collection

D.2.4.1 Syntax

hligned (8) class V3CObject () {

unsigned int (1) obj cancel flag;

unsigned int(l) obj priority present flag;

unsigned int (1) obj dependencies present flag;
unsigned int (1) obj bounding box present flag;
unsigned int (1) obj spatial scalability enabled flag;
bit (3) reserved = 0;

unsigned int (8) obj idx length;

unsigned int (obj idx length * 8) soi object idx;

if (!obj cancel flag) {

if (obj priority present flag) {
bit (4) reserved = 0;
unsigned int (4) obj priority value;

}

if (obj dependencies present flag) {
unsigned int(8) obj num dependencies;
unsigned int (8) obj_dep_ldx_length
for (i=0; i < obj num ‘dependencies; i++) {
unsigned int (objNeéep idx length * 8) soi dep object idx[i];
}
}

if (obj boundingebdx present flag) {
V3CBoundingBox obj bounding box (1, 1);
}

if (obj spatial scalability enabled flag) {
ungigired int(8) obj num lod;
fox~/(int j=0; j < obj_num_lod; J++) |
unsigned int (8) obj lod index;
unsigned int (8) obj num tiles;
for (int k=0; k < obj num tiles; k++) {
bit (2) reserved = 0;
unsigned int(6) obj atlas id;
unsigned int (16) obj tile id;

}
} else {
unsigned int (8) obj num tiles;
for (int j=0; j < obj num tiles; Jj++) {
bit (2) reserved = 0;
unsigned int(6) obj atlas id;
unsigned int (16) obj tile id;

}

}

aligned(8) class V3CObjectCollection {
unsigned int (32) num objects;
for (int i=1; i<=num objects; i++) {
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}
9.2.4.2

V3CObject ob7j;

Semantics

obj cancel flag indicates that the objectis cancelled.

obj priority present flag indicates whether priority information is available for an object. Value

0i
inf

obj degendencies present flag indicates whether object dependency information is available for af

obj
obj

obj bo
obj

boynding box information for the object is present.

obj spqtial scalability enabled flag indicates whether the LoD-based scadlability is supported by
the|carried V3C content. Value 1 indicates that LoD-based scalability is supported. Value 0 indicateg
thalt the carried V3C content does not include multiple LoDs.

obj_id# length is the length of the object index, in number of bytes, fof"an object in the signalled objec
list]

soi object idx indicates the value of an object index, as defined by the object scene information SE

me

obj prijority value indicates the priority value of an ebject in the object update list of the sample. The
lower the priority value, the higher the priority.

obj nuif dependencies is the number of objects that an object in the object update list of the samplg
depends on.

obj dep idx length isthe length, in number of bytes, of the index of the dependent object.

soi dep object idx[i] is the index of the i-th object that an object in the object update list of thg
sample depends on.

obj bo

obj nuff lod indicates thesnumber of LoDs available for the object.

obj lod index indiecates the ordering on the LoDs available for the object. A set of atlas tiles with 3

cer

lod index Values. An LoD tile set associated with a lower obj 10d index value is processed first.

obj nuf t4A1&s indicates the number of tiles associated with the object.

ndicates that no object priority information is given. Value 1 indicates that object priority
rmation is present

ect. Value 0 indicates that the object does not depend on other objects. Value 1 indicates that thg
bct depends on one or more objects within the V3C content.

nding box present flag indicates whether 3D bounding boxing information is available for ar
ect. Value 0 indicates that no bounding box information is given. Value 1 indicates that that 30

Ksage.

nding box indicatesthe-bounding box of the object.

tain obj 148g-index should be selected with the sets of atlas tiles associated with all lower ob7 |

obj at

(55 _1g indicates the attas D associated with thesps t11e 1o

obj tile idindicates the tile ID associated with the object.

num_objects indicates the number of objects in the object collection.

obj Ccon

28

tains object-related partial access information.
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9.3 Spatial region information structure

9.3.1 Definition

v3CSpatialRegion provides information of a spatial region or object based subdivision of the volumetric
media and their mapping information to atlas tiles. It may include the x, y, z offset of the spatial
region and the width, height, and depth of the region in 3D space, 3D bounding box information of the
volumetric media or object based subdivision details.

D.3.2 Syntax

bligned (8) class V3CSpatialRegion {
unsigned int (32) size;
unsigned int (16) region id;
unsigned int (1) bb anchor present flag;
unsigned int (1) bb scale present flag;
unsigned int(l) tile mapping present flag;
unsigned int(l) tm spatial scalability flag;
unsigned int (1) object collection present flag;
bit (3) reserved = 0;
if (bb_anchor present flag || bb scale present flag) ({
V3CBoundingBox bounding box (bb anchor present flag,.bb scale present flag);
}
if (tile mapping present flag) ({
TileMapping tile map (tm spatial scalability flag);
}
if (object collection present flag) ({
ObjectCollection object collection;

}

D.3.3 Semantics

size isaninteger that specifies the number.6fbytes in this element, including all its fields and coptained
elements.

begion id is an identifier for the spatial region.

bb_anchor present flag indicates the presence of the bounding box with an anchor field.
bb_scale present flag indicates the presence of the bounding box with the scale field.
Lile mapping present, f1ag indicates the presence of tile mapping.

m spatial scalability flag indicates whether of the signalled tile mapping has multiple lgvels-of-
detail. Thisflag shall be setto 0 if tile mapping present flagissetto 0.

bbject colilPection present flagindicates the presence of an object collection that lists objects in the
spatialregion.

D4~ V3C tile video component track grouping

9.4.1 Definition

A V3C tile video component track group is a track group that groups all the tracks carrying V3C video
component information associated with a set of atlas tiles. This track group is used when an atlas
contains more than one tile and all atlas component tiles for that atlas are carried in the corresponding
V3C atlas track. An example of using V3C tile video component track grouping for one atlas track
containing tiles 1 and 2 is shown in Figure 4.

The presence of a TrackGroupTypeBox With track group type equal to 'vtcg' in a track indicates
that this track belongs to a group of V3C video component tracks that correspond to a V3C tile video
component group.
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Tracks belonging to the same V3C tile video component group have the same value of track group id
for track group type 'vtcg', and the track group id of tracks from one V3C tile video component
track group differs from the track group id of tracks from any other V3C tile video component track

group.
_________________________ V3C atlas track -
atlas_id = 1, tile_id = 1,2
i V3C tile video component group V3C tile video component group i
i atlas_id = 1, tile_id = 1 atlas_id = 1, tile_id = 2 i
w3va’ :r_ L, V3Cvideo component track V3Cvideo component track <___E v3va®
' (attribute) (attribute) '
v3vo' i_ N V3C video component track V3C video component track P _i v3vo'
! (occupancy) (occupancy) !
v3vg E__ N V3C video component track V3C video component track " _E v3vg
(geometry) (geometry)
Figure 4 — Example of V3C tile video component track grouping
9.4.2 |Syntax
alignedq(8) class V3CTileVideoComponentGroupBox extends TrackGroupTypeBox (‘vtcg’) {
ungigned int (8) num tiles;
for (int i=0; i < num tiles; i++) {
unsigned int(6) atlas id;
bit (2) reserved = 0;
unsigned int (16) tile id;
}
}
9.4.3 [Semantics
num_tiles is the number of V3C-atlas tiles associated with the track group.
atlas_jdindicates the atlas'ID associated with the tile id.
tile id is an id for a V3C atlas tile. The value of tile id is equal to value of afti tile id syntay
element in atlasArame tile information, defined in ISO/IEC 23090-5.
9.5 Vplumetric media bounding box
9.5.1 (Definition
Box Types: 'vpbb'
Container: V3CAtlasSampleEntry ('v3cl', 'v3cg’', 'v3el', Or 'v3eg')
Mandatory: No
Quantity: Zero or one

A v3cBoundsBox shall be present in the sample entry of a V3C atlas track when v3cspatialrRegionsBox
is present.

30
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When the atlas sequence parameter set of the atlas carried by the V3C atlas track includes VUI
parameters, the values of bb _position.x, bb position.y, and bb position.z shall be identical to vui
display box size[0], vui display box size [1] and vui display box size [2], respectively, in the
vui_parameters () syntax structure defined in ISO/IEC 23090-5:2021, Annex G.

9.5.2 Syntax

aligned (8) class V3CBoundsBox extends FullBox (‘vpbb’, version=0, 0) {
V3CBoundingBox bounding box (0, 1);

D.6 Static spatial region collection box

D.6.1 Definition

Box Types: 'v3sc!

Container: v3CAtlasSampleEntry (‘v3cl’, 'v3cg', 'v3al’, 'v3ag') or DynamicVolumetricMetladata-
SampleEntry (‘'dyvm')

Mandatory: No

Quantity: Zero or one

btatic 3D spatial regions in V3C content and their respective associated tracks shall be signalﬂed in a
/3CSpatialRegionCollectionBox. 3D spatial regions magoverlap each other. Example of partial access
for overlapping spatial subdivisions is explained in Anhex G.

f scene object information do not change over tini€} v3cSpatialRegionCollectionBox may be [present
n the V3CAtlasSampleEntry and include staticvmapping between partial access regions, i.e.[spatial
regions or objects, and associated tiles., When a v3cspatialRegionCollectionBox is presg¢nt, the
nformation signalled in the box shall have.precedence over any information signalled in V3C Volfimetric
Annotation SEI messages in the bitstream.

For all spatial regions in signalled.d.a v3cspatialRegionCollectionBox, the following restrictions shall
hpply:

— region.bounding boxshall have the bb scale present flagset.

— region.object collektion shall notinclude any objects with obj cancel flagset.

D.6.2 Syntax

h1ligned (8) €lass V3CSpatialRegionCollectionBox extends FullBox ('v3sc', version=0, 0) {

unsigngd’ int (16) num regions;

for(int i=1; i<=num regions; i++) {
V3CSpatialRegion region;

}

.6.3 Semantics
num_regions indicates the number of 3D spatial regions in the V3C media.

region describes attributes related to 3D spatial region belonging to the V3C media.
9.7 Dynamic spatial region information

9.7.1 General

If the V3C atlas track has an associated timed-metadata track with a sample entry type 'dyvm', 3D
spatial regions defined for the volumetric media stream carried by the V3C atlas track are considered
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as dynamic regions (i.e., the spatial region information may dynamically change over time) and
V3CSpatialRegionCollectionBox shall be presentin the sample entry of the timed-metadata track, and
not in the sample entry of the V3C track. If objects are added or removed in the middle of the bitstream
by scene object information SEI messages, then at least one v3cvolumetricMetadataSample shall be
present.

The associated timed-metadata track shall contain a 'cdsc' track reference to the V3C atlas track
carrying the atlas component bitstream.

9.7.2 [Sample entry

aligned (8) class DynamicVolumetricMetadataSampleEntry extends MetaDataSampleEntry ('dyvmY)

{
V3¢SpatialRegionCollectionBox () ;

}
9.7.3 |Sample format

9.7.3.1| General
Each sample is either:

a) Exdctly one empty sample with the sample_size=0 (representing a period of non-zero duration if
whjch there is no updates to spatial region information); or

b) Ong¢ or more V3CSpatialRegion elements that share the same:start time and end time.

9.7.3.2] Syntax

aligned (8) class V3CVolumetricMetadataSample () {

urpsigned int (16) num regions;

f¢r (int i=1; i<=num regions; i++) {
V3CSpatialRegion region;

}
}

9.7.3.3] Semantics

num_redions indicates the numben, of 3D spatial regions signalled in the sample. This may no
nedessarily be equal to the tetal'number of available regions. Only spatial regions whose positior
and/or dimensions are being;updated are present in the sample.

region fescribes attributes-related to 3D spatial region signalled in the sample.

9.7.4 [Sync samples

All V3(SpatialR€gion elements signalled in sync samples of the dynamic spatial region information
timed-rpetadata‘track shall satisfy all the following conditions:

— v3dBGundingBox shall have both the bb_anchor present flagandthebb scale present flag set

3 1.1 o 1 1 11 1 | 1 o | des | 1 4
l.e., CdlIl DUUITUIITE DUA SIIAIT HTTCTUUT UULIT LT PpUSITUUIT AITU ST AIT CUTITPUIITTILS.

— ObjectCollection shall notinclude any objects with obj cancel flag set.

9.8 Storage of atlas tiles using NALUMapEntry

NALUMapEntry specified in ISO/IEC 14496-15 shall be present in the V3C atlas track when
V3CSpatialRegionCollectionBox is present and no V3C atlas tile tracks are associated with the V3C
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atlas track. This document uses NALUMapEntry as specified in ISO/IEC 14496-15 with the following
additional requirements:

— The naLuMapEntry, when present, is used to assign an identifier, called grouplD, to each atlas NAL
units.

— For ACLNAL units, grouplD shallbeequaltoath_id +1,whereath idisspecifiedinISO/IEC23090-5.
For non-ACL NAL units, groupID shall be equal to 0, which implies that the atlas NAL unitis required
for decoding any atlas tile in the same atlas frame to which the NAL unit belongs.

— The NALUMapEntry, when present, may or may not be linked to a sample group des¢ription
setting the grouping type parameter of the SampleToGroupBox of type 'naim'. Consequently, A
SampleToGroupBox Of type 'nalm' may or may not use version O of the box.

L0 Viewport information

10.1 General

['his clause specifies signalling of viewport information and associated.initrinsic and extrinsic|camera
nformation for V3C content in container files. Viewport information' may be conveyed throfigh the
lefined viewport information structure that includes an extrinsic-eamera information structyre that
specifies the viewport’s position and the rotation. In addition,»the viewport information stfucture
ncludes an intrinsic camera information structure. The recéiver may render the V3C content bpased on
'he signalled viewport information at any point in time.

10.2 Structures
10.2.1 Extrinsic camera information

10.2.1.1 Syntax

bligned (8) class ExtCameraInfo f)f
unsigned int (8) [4] cam pos\x7
unsigned int(8) [4] cam p&s)y;
unsigned int (8) [4] cam_pos z;
signed int(32) cam g@af x;
signed int(32) cam\guat y;
signed int (32) camJquat z;

10.2.1.2 Semantics

tam pos_x, cam-pos_vy, and cam pos_z, respectively, indicate the x, y, and z coordinates of the position
of the.camera in metres in the global reference coordinate system. The values shall be expressed
in 32-bit binary floating-point format with the 4 bytes in big-endian order and with the parsing
precess as specified in [EEE 754.

pam/ quat_x, cam guat v, and cam guat 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 239, 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, qY = cam_quat_y + 230, qZ = cam_quat_z + 230

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

qW =Sqrt( 1 - (gX?+qY2+qZ?2))

© ISO/IEC 2022 - All rights reserved 33


https://standardsiso.com/api/?name=32b0fd49fee3a14b35e136e9a6b5c90f

ISO/IEC 23090-10:2022(E)

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 M-1}(sqrt(x{2}+y”{2}+z"{2})).

NOTE As aligned ISO/IEC 23090-5, qW is always positive. If a negative qW is desired, one can signal all three
syntax elements, cam_quat_x, cam_quat_y, and cam_quat_z with an opposite sign, which is equivalent.

10.2.2 Intrinsic camera information

10.2.2.1 Syntax

aligned (8) class IntCameralInfo () {
ungigned int (10) camera id;
bif (3) reserved = 0;
ungigned int (3) camera type;
if | (camera type == 0) {
signed int (32) erp horizontal fov;
signed int (32) erp vertical fov;

if | (camera type == 1) {
signed int (32) perspective horizontal fov;
unsigned int(8) [4] perspective aspect ratio;

if | (camera type == 2) {
unsigned int(8) [4] ortho aspect ratio;
unsigned int(8) [4] ortho horizontal size;

ungigned int(8) [4] clipping near plane;
ungigned int(8) [4] clipping far plane;
}

10.2.2.2 Semantics

camera |id is an identifier number that is used to identify a given viewport camera parameters.

camera [type indicates the projection method of‘the viewport camera. The value 0 specifies ERE
prdjection. The value 1 specifies a perspecCtive projection. The value 2 specifies an orthographic
prdjection. Values in the range 3 to 255dre reserved for future use by ISO/IEC.

erp hofizontal fovspecifiesthelongitude range for an ERP projection corresponding to the horizonta
siz¢ of the viewport region, in units of radians. The value shall be in the range 0 to 2.

erp veftical fov specifies the-datitude range for an ERP projection corresponding to the vertical sizg
of the viewport region, in.units of radians. The value shall be in the range 0 to .

perspe¢tive horizontal\fev specifies the horizontal field of view for perspective projection in radians
Thg¢ value of shallbe-in the range of 0 and m.

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

ortho_4spect 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.

ortho_horizontal size specifies the horizontal size of the orthogonal in metres. 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.

clipping near plane andclipping far plane indicate the near and far depths (or distances) based on
the near and far clipping planes of the viewport in metres. 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.
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10.2.3 Viewport information

10.2.3.1 Syntax

aligned(8) class ViewportInfo (ext camera flag, int camera flag) {
if (ext camera flag == 1) {
unsigned int (1) center view flag;
bit (6) reserved = 0;

if (center view flag == 0) {
unsigned int (1) left_view_flag;
T eIse {

bit (1) reserved = 0;
}
ExtCameralInfo extCamInfol();
}
if (int camera flag == 1) {
IntCameralInfo intCamInfo () ;

}

10.2.3.2 Semantics

tenter view flag is a flag indicating whether the signalled viewport position correspondg to the
centre of the viewport or to one of two stereo positions of thesviewport. Value 1 indicates that the
signalled viewport position corresponds to the centre of the viewport. Value 0 indicates that the
signalled viewport position corresponds to one of two stereo positions of the viewport.

|eft view flag is a flag indicating whether the signalled)wiewport information correspond to|the left
stereo position or the right stereo position of the.viewport. Value 1 indicates that the signalled
viewport information corresponds to the left stéreo position of the viewport. Value 0 indicalltes that
the viewport information signalled correspondto the right stereo positions of the viewport.

bxtCamInfo iS an instance of ExtcameraInfo defining the extrinsic camera parameters for the viewport.

i ntCamInfo is an instance of IntcameraTnfo defining the intrinsic camera parameters for the vigwport.
[10.3 Viewport information timed-metadata track

10.3.1 General

[his subclause describes the use of the timed metadata track to signal viewport information|in V3C
Carriage format, composed of intrinsic and extrinsic camera parameters, including viewport position
hind rotation information as well as viewport camera parameters. To signal viewport informjtion for
h V3C content, the ‘viewport information timed metadata track only references to related V3C atlas
fracks, not directly to V3C video component tracks.

A viewporft information timed metadata track containing a 'cdtg' track reference describes the
referenced tracks and track groups collectively. When the timed metadata track is linked tq one or
moye V3C atlas tracks with a 'cdsc' track reference, it describes each V3C atlas track individually.

IOTD Thao racaivzar oo o dap dla V7D niant bhaocad A tbhn cignallad crinyaz o 1 Lo ooy o d ooy lnt in
NO+E Fhe-recetvercanrenderthe V3Ccontentbased-onthesigrated-Hewportinformationatany po

time, or it can recommend user to consume content based on the viewport information via other means. Viewport
information track can also reference other non-V3C related video tracks stored in the same file. When viewport
information track references both a V3C content and a video track, the referenced video track may contain the 2D
rendering of the referenced V3C content.

10.3.2 Viewport information sample entry
10.3.2.1 Definition

Sample Entry Type: 'evpt!
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Container: Sample Description Box ('stsd')
Mandatory: No
Quantity: Oor1l

The sample entry for viewport information associated to the V3C carriage format is defined by the
ViewportInfoSampleEntry.

The viewportinformation sample en shall contain a viewportInfoconfigurationiox describing the
viewport type and, if applicable to all the samples of the track, the intrinsic and/or extrinsic cameérs
paramgdters.

The codecs parameter value for this track as defined in RFC 6381 shall be set to "6vpt'".

10.3.2.2 Syntax

aligned (8) class ViewportInfoConfigurationBox

extendg FullBox('6vpC', version = 0, 0) {
ungigned int (7) viewport type;
bitf (1) reserved = 0;

stfing viewport description;
ungigned int (1) dynamic int camera flag;
ungigned int (1) dynamic ext camera flag;
bitf (6) reserved = 0;
if|(dynamic_int camera flag == 0) {
IntCameralInfo () ;
}
if | (dynamic_ext camera flag == 0) {
ExtCameralInfo () ;

}
}

alignedq(8) class ViewportInfoSampleEntry () exfends MetadataSampleEntry ('é6vpt') {
VigwportInfoConfigurationBox () ;

}
10.3.2.3 Semantics

viewpott type specifies the type of the viewport as listed in Table 11 for the i-th viewport parametet
setlfor all samples referring tolthis sample entry.

Table 11 — Viewport Types

Value Description

Arecommended viewport per the director's cut, i.e., a view-
t} portsuggested according to the creative intent of the content
author or content provider

1 Arecommended viewport selected based on measurements
of viewing statistics

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 A recommended viewport suggested for an associated
spatial region

5..239 Reserved

240..255 Unspecified (for use by applications or external specifications)

viewport description is null-terminated UTF-8 string that provides a textual description of the
recommended viewport for the i-th viewport parameter set for all samples referring to this sample
entry.
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dynamic_int camera_ flagequalto 0indicatesthatintrinsic camera parameters are fixed for all samples
referring to this sample entry. If dynamic_ext camera flagisequalto 0, dynamic_int camera flag
shall also be equal to 0.

dynamic_ext camera flag equal to O indicates that extrinsic camera parameters are fixed for all
samples referring to this sample entry.

For viewport type equal to 3, the timed metadata indicates the recommended initial viewport
information, composed of the initial viewport positions and rotations, when playing the associated V3C
mediatracks When the plnyhnr‘k of amediatrackisintended to be started ncing another viewport than
that indicated by initial viewport position (cam pos_ x, cam pos_y, cam pos_z) equal to (0, 0,.0) felative
o the global coordinate axes and initial viewing rotation (cam quat x, cam quat y, cam qua 2) equal
[0 (0,0,0) relative to the global coordinate axes, this metadata track shall be present and asdociated
vith the media track. In the absence of this type of metadata, cam pos x, cam pos g, "dam pos|z, cam
huat x, cam quat_y,and cam quat z should all be inferred to be equal to 0 for the initial viewport.

10.3.3 Viewport information sample format

10.3.3.1 General

Fach viewport sample carries an array of viewports of the type definéd in the associated samplle entry.
[he parameters of each viewport include the extrinsic and intkinsic camera information parameters
lescribed by IntCameraInfo and ExtCameraInfo. While extrinsic camera information pargmeters
lescribed by ExtcameraInfo are expected to be in each sample, intrinsic camera parameters described
Dy IntCameraInfo are only present in a sample if the intrinsic camera parameters signalled in the earlier
samples are no longer applicable.

Previously defined extrinsic or intrinsic camera.parameters for a certain viewport from an| earlier
tample shall persist if not modified.

Any sample in a viewport information timed-metadata track is allowed to be marked as a sync sample.
For a particular sample in the timed metadata track, if at least one of the media samples in the ref¢renced
V3C atlas track having the same decodirg time is a sync sample, the particular sample shall be marked
hs a sync sample, otherwise, that sample may or may not be marked as a sync sample.

10.3.3.2 Syntax

hligned (8) class ViewportInfoSample () {
unsigned int (8)~num viewports;
for (int i=1;~3 <= num viewports; i++) {
unsigned\int (7) viewport id[i];
unsigned)int (1) viewport cancel flagl[i];
if fdgwport cancel flag[i] == 0) {
unsigned int (1) camera extrinsic flag[i]
unsigned int (1) camera intrinsic flag[i]
bit (6) reserved = 0;
ViewportInfo (camera extrinsic flag[i], camera intrinsic flag[i]);

’
’

10.3.3.3 Semantics

If the viewport information timed-metadata track is present, extrinsic camera parameters expressed
by ExtcameraInfo () shall be present in either sample entry or sample level. It is prohibited that both
of the ﬁﬂlomﬂng Concurrenﬂy'happen;dynamic_ext_camera_flag in ViewportInfoConfigurationBox
equals to 0 and camera extrinsic flag[i] equals to O for all samples.

num_viewports indicates the number of viewports signalled in the sample.

viewport id[i] isan identifier number that is used to identify the i-th viewport.
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viewport cancel flag[i] equals 1 indicates thatthe viewport with the id viewport id[i] is cancelled.
Indicates that viewport information for the i-th viewport follows.

camera intrinsic flag[i] equal to 1 indicates that the intrinsic camera parameters are present in the
i-th viewport in the current sample. It shall be equal to 0 if dynamic_int camera flagli] equalsto
0. Moreover, it shall be set as 0 when camera_extrinsic flag[i] equalsto O.

camera extrinsic flag[i] equal to 1 indicates that the extrinsic camera parameters are present in the
i-th viewport in the current sample. It shall be equal to 0 if dynamic_ext camera flagli] equalsto
0.

11 Encapsulation and signalling in MPEG-DASH

11.1 Single track mode

le-track mode in DASH enables streaming of V3C ISOBMFF files where V3(‘content is stored
using single-track encapsulation, as described in subclause 7.3. The single-track modelin DASH should bq
represgnted as one Adaptation Set with one or more Representations. Representations within the solg
Adaptation Set shall use the same codec for the corresponding video components (e.g., the occupancy
shall hgve the same codec in all Representations) but are not required touse’the same codec for every
video cpmponent (e.g., the occupancy could use one codec, e.g., ISO/IEC 14496-10, and geometry could
be encoded by second codec, e.g., ISO/IEC 23008-2).

If a Reresentation consists of more than one Media Segment,-an/Initialization Media Segment shal
be present. The Initialization Segment shall contain a v3cbecodérconfigurationRecord with the v3c|
paramefer set syntax structure, as defined in (ISO/IEC 23090-5:2021, Clause 7) and a Componen{
Codec Napping SEI Message, as defined in (ISO/IEC FDIS 23090-5:2021, Annex E).

The firgt sample of a Media Segment shall have a Stream Access Point (SAP) of type 1 or 2. That meang
each sup-sample of the first sample shall have a Stréam Access Point (SAP) of type 1 or 2.

The following restriction on some of the attribiites shall be applied:
— Th¢ emimeType parameter shall be ‘application/mp4’

— Th¢ ecodecs parameter shall be present on the adaptation set level and shall signal the maximun]
required capability to decode any Representation in the Adaptation Set. The @codecs parameter
shduld be signalled on the representation level if different from the one on the adaptation set level

— Th¢ ecodecs parameter-present on a representation level shall signal the required capability td
dedode any componentin the Representation.

— WHhen the ‘codecs“parameter of a MIME type is used, sub-parameters are used as defined in Annex C
— Th¢ emaxwidth and emaxHeight parameters shall not be signalled for any Adaptation Set.

@fxamerate shall be signalled only in the adaptationset element, i.e., the value shall not be
different for different Representations in one Adaptation Set.

— The ewidth and @nheight shall not be signalled for any Representation.

Examples of DASH signalling are provided in Annex D.
11.2 Multi-track mode

11.2.1 General
In the multi-track mode, each V3C video component shall be represented in the DASH manifest (MPD)

file as a separate Adaptation Set. These Adaptation Sets are referred to as Video Component Adaptation
Sets. An additional Adaptation Set for atlas information serves as the Main Adaptation Set for the V3C
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content. If a geometry or attribute component has multiple maps, each map may be signalled using a
separate AdaptationSet element.

The Main Adaptation Set shall have the e¢codecs attribute set to 'v3c1', 'v3cg' or 'v3cb' while the
@codecs attribute for the Video Component Adaptation Sets, or Representations of these Adaptation
Sets, if @codecs is not signalled for the adaptationset element, is set based on the respective codec
used for encoding the component. The value of @codecs shall be set to 'resv.vvve.XXXX', where XXXX
corresponds to the four-character code (4CC) of the video codec from the original format field in
RestrictedSchemeInfoBox of Sample Entry (e.g., 'avcl' or 'hvel').

[he Main Adaptation Set shall contain a single Initialization Segment at the adaptation set(leyel. The
nitialization Segment shall contain all parameter sets needed to initialize the V3C decoderyincluding
V3C parameter sets as well as other parameter sets for component sub-bitstreams.

Media Segments for the Representation of the Main Adaptation Set shall contain ene or mofe track
‘ragments of the V3C atlas track. Media Segments for the RepresentationsCof’Video Conmpponent
Adaptation Sets shall contain one or more track fragments of the correspondingvideo componeht track
ht the file format level. Examples of DASH signalling are explained in Annex D!

11.2.2 V3C preselections

V3C preselection may either be signalled in MPD using a Preseléction element within the|Period
blement or a Preselection descriptor at the Adaptation Setdevel. A V3C pPreselection element is
signalled , as defined in ISO/IEC 23009-1, with an id list for the @preselectionComponents aftribute
ncluding the id of the Main Adaptation Set for the volumettric media followed by the ids of thie Video
Component Adaptation Sets. The ecodecs attribute forthe Preselection shall be set to 'v3ci'| 'v3cg’
br 'v3chb' indicating that the media represented by:the Preselection is visual volumetric videp-based
roding media.

Figure 5 illustrates an exemplary DASH configuration for grouping V3C components belonging to a
single V3C content within an MPEG-DASH MPD file.

Period 1

Preselection 1

| ! l l l l

AdaptationSet 1 (AdaptationSet 2 AdaptationSet 3 AdaptationSet 4 AdaptationSet 5 AdaptationfSet 6
~{v3CComponent | V3CComponent | V3CComponent | V3CComponent | V3CCompohent |
. | Descriptor Descriptor Descriptor Descriptor Descriptpr
Representation“l Representation 1 Representation 1 Representation 1 Representation 1 Representation 1
Representation 2 Representation 2 Representation 2 Representafion 2
V3C (main) O ccupancy Geometry - Map 1 Geometry - Map 2 Attribute 1-Map1  Attribute 1 -|Map 2

Figure 5 — Grouping V3C components in an MPD using Preselections

When multiple atlases are present in the V3C content, each atlas track shall be represented by a
separate Adaptation Set considered as Atlas Adaptation Set. Atlas Adaptation Set shall have the ecodecs
attribute set to 'v3al' or 'v3ag'. Representations of Atlas Adaptation Sets shall have a edependency1d
attribute set to the id of the Representation of the Main Adaptation Set. Each Atlas Adaptation Set shall
be part of a separate Preselection that includes the Atlas Adaptation Set, as the main Adaptation Set of
the Preselection, and Video Component Adaptation Sets for that atlas.
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11.2.3 V3C atlas tile preselections

When V3C atlas tiles are carried in separate tracks these shall be represented by separate Adaptation
Sets, considered as Atlas Tile Adaptation Sets, with the ¢codecs attribute for the Adaptation Sets set to
'v3t1'. V3C video component tracks associated with an atlas tile track shall also be carried in separate
Adaptation Sets with the @codecs attribute set to 'resv.vvvc.XXXX', where XXXX corresponds to the
four-character code (4CC) of the video codec (e.g., 'avc1' or 'hvel').

Atlas T11e Adaptatlon Sets and assoc1ated Video Component Adaptatlon Sets shall be part of a smgle
Atlas Tj 2
that Prselectlon (1 e, the 1d of the Atlas T11e Adaptatlon Set is the flrst id in the hst of Adaptatlon Set<
of the dpreselectionComponents attribute in the Preselection element or the evalue attribute of thd
Preselertion descriptor). Representations of the Atlas Tile Adaptation Set of an Atlas Tile Preselectior
shall have an edependency1d attribute set to the id of a Representation in the corresponding Atlas
Adaptation Set.

The concatenation of the Initialization Segment of the Main Adaptation Set, Atlas Adaptation Set and
associafed Atlas Tile Adaptation Set, in order, followed by subsegments of a Representation of the Mair]
Adaptation Set, Atlas Adaptation Set and the Adaptation Sets associated with the Atlas Tile Preselection
in any grder, results in an ISOBMFF file conforming to subclause 7.4.

11.3 DASH MPD descriptors for V3C content

11.3.1 | XML namespace and schema

A number of XML elements and attributes are defined in subckause 11.3 and its subclauses. These XMl
elements are defined in a separate namespace "urn:mpegsipegI:v3c:2020". Namespace designatol
"v3c:"|sused torefer to this namespace in this document-New XML elements and attributes are defined
in XML [schema documents in each subclause where a new MPD descriptor is specified. The namespacq
designdtor "xs: " shall correspond to namespace .o XML Schema as defined in W3C Recommendatior]
XML Schema Part 1. Some items in the "Data type“column of the tables of this clause use datatypes and
meaninlg as defined in W3C Recommendation XML Schema Part 2 or in ISO/IEC 23009-1. Data types nof
definedin W3C Recommendation XML Scheia Part 2 or ISO/IEC 23009-1 shall be as defined in Annex B

11.3.2 |V3Cvideo component descriptor

To identify the type of Video Camponent Adaptation Set, a V3CVideoComponent descriptor shall bg
used. A[V3CVideoComponent descriptor is an EssentialProperty descriptor with the ¢schemerduri sef
to "urn mpeg:mpegl:v3c:2020 :videoComponent".

At Adaptation Set level one V3CVideoComponent descriptor shall be signalled for each V3C vided
comporjent that is present in the Representations of the Video Component Adaptation Set.

The eviiue of the' V3CVideoComponent descriptor shall not be present. The V3CVideoComponen
descripfor shallinclude elements and attributes as specified in Table 12.
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Table 12 — Elements and attributes for the V3CVideoComponent descriptor

Elements and attributes

Use

Data type

Description

videoComponent

0..N

v3c:VideoComponentType

An element whose attributes specify
information for one of the V3C video
components presentin the Representa-
tion(s) of the Adaptation Set.

videoComponent@type

xs:string

Indicates the type of the V3C video
component. Value ‘geom’ indicates a

BEUITETY COMMPOUTTENt, occp pdicates
an occupancy component; and ‘attr’
indicates an attribute component.

videoComponent@is auxiliary

CM

xs:boolean

Aflagindicating whether'the VBC video
component information represented
by the Adaptation Set, withip which
the V3CVidegComponent degcriptor
is present/isfor auxiliary video. Value
true .indicates that the vidgo is an
auxiliary video and contains RAW
and/er EOM patches. Equal ffo false
indicates video may contain RAW and/
or EOM patches.

Ifnot present, the default value s false.

[videoComponent(@map index

CM

xs:integer

Indicates the index of one of thelmaps of
the component represented byf the Ad-
aptation Set within which the Y3CVid-
eoComponent descriptor is present.

Shall only be present if the piesenta-
tion contains multiple maps which are
stored in different Adaptation §ets and
videoComponent@type hasthe value
‘geom’ Or ‘attr’.

videoComponentlattribute type

CM

xs:unsignedByte

Indicates the type of the attribute
as defined in ISO/IEC 23090f5:2021
Table 3. Only values betweeh 0 and
15, inclusive, are allowed.

Shall be present only if the V3C
video component is an attribute (i.e.
videoComponent@type has the value
‘attr’).

'videoComponentfattribute index

CM

xs:unsignedByte

Indicates the index of the atftribute.
Shall be a value between 0 gnd 127,
inclusive.

Shall be present only if the component is
aV3C attribute (i.e. videoComponent@
type has the value ‘attr’).

Key:

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

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 12 (continued)

Elements and attributes

Use

Data type

Description

videoComponent@attribute dim_
partition index

CM

xs:unsignedByte

Indicates the index of the dimension
partition for the attribute carried in
the Adaptation Set within which the
V3CVideoComponent descriptor is
present.

Shall be present only if the component s

TV 3Cattribute (e, videcComponenty
type hasthe value ‘attr’).

If not present, the default value'is' 1.

videoCpmponent@atlas id

0D

xs:integer

Indicates the atlas id of the,component
represented by the Adaptation Set
within which the V3CVideoComponent
descriptor is preseit.

If not present,thedefault value is 0.

videoCpmponent@tile ids

xs:UIntVectorType

Specifies atlas tiles related to data
contained\in the Adaptation Set by
providing’a white-space separated list
of tile.JD values.

[f not present, the Adaptation Set will
contain all tiles of associated with the
@atlas_id.

Key:

For attriputes: M=Mandatory, O=Optional, OD=0Optional with Default/¥alue, CM=Conditionally Mandatory.

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

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

The datp types for various elements and attributes shall be as defined in the XML schema. An XML schemd
for the Y3CVideoComponent descriptorshall be as shown below. The schema shall be represented in ar
XML schema that has namespace urn:mpeg:mpegI:v3c:2020 and is specified as follows:

<xs:schema xmlns:xs="http:
tafpgetNamespace="u c
xmlns:v3c="urn:m;
elpmentFormDe

<xp:element

&

t="qualified">

<?xml fpersion="1.0" encodin @]YF—8"?>
iﬂww.w:&.org/ZOOI/XMLSchema"

swpeg:mpegl:v3c:2020"

‘mpegl:v3c:2020"

e="videoComponent" type="v3c:VideoComponentType"/>

<xp: C{%ixType name="VideoComponentType">

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

</xs:complexType>

</xs:schema>

Xs:atlribute name="1S duxlllary

<xs:attribute name="map index" type="xs:integer" />

<xs:attribute name="attribute type" type="xs:unsignedByte" />

<xs:attribute name="attribute index" type="xs:unsignedByte" />
<xs:attribute name="attribute dim partition index" type="xs:unsignedByte" />
<xs:attribute name="atlas id" type="xs:integer"

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

TYype="XS:000lean

use="optional" default="0" />

derault="TIalse

42
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11.3.3 V3C descriptor

A SupplementalProperty element with a @scheme1duri equal to "urn:mpeg:mpegI:v3c:2020:v3c" is
referred to as a V3C descriptor. At most one V3C descriptor may be present in Main Adaptation Set,
Atlas Adaptation Set, Atlas Tile Adaptation Set, V3C Preselection, or Atlas Tile Preselection.

The V3C descriptor shall contain the attributes defined in Table 13.

Table 13 — Attributes for the V3C descriptor

Attributes Use |Datatype Description

v3c:@vId CM |xs:string An id for the volumetric media.,This aftribute
shall be present if multiple versions of the same
volumetric media are signalled in sgparate
Adaptation Sets in the MRD.

v3c:@atlas_id CM |xs:integer Indicates the atlas id for'the volumetric media
information in the track(s) carried by|the Ad-
aptation Set.

This attributé€ shall be present if the volumetric
media cenitains more than one atlas which are
not altermatives.

v3c:@tile_ids 0 |xs:UlntVectorType If present, indicates the atlas tile IDs|carried
in the Atlas Tile Adaptation Set.

The value of the @tile ids attribpte is a
whitespace separated list of atlas tile [Ds.

For ISOBMFF, this shall include all tile IIDs listed
inthe v3CAtlasTileSampleEntry ofthe V3C
atlas tile track.

Key:
For attributes: M=Mandatory, O=0ptional, OD=Qptional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>..<maxOccurs> (N=tmbounded)

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

['he data types for the attributes shall be as defined in the XML schema. An XML schema for the V3C
escriptor shall be as shewn below. The schema shall be represented in an XML schema that has
hamespace urn:mpeg:mgeg¥:v3c:2020 and is specified as follows:

<?xml version:"l%vencoding="UTF—8"?>

<xs:schema xml%: xs=http://www.w3.0rg/2001/XMLSchema
target pace="urn:mpeg:mpegl:v3c:2020"
xmlnsv c="urn:mpeg:mpegl:v3c:2020"
tFormDefault="qualified">

’V(D

A

% <xs:attribute name="vId" type="xs:string" />

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

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

</xs:schema>

When more than one Atlas Preselection for the same volumetric media content are present in the MPD,
a V3C descriptor with the eat1as_id attribute shall be signalled in each Atlas Preselection.

When more than one Atlas Tile Preselection for the same volumetric media content are present in the
MPD, a V3C descriptor with the etile ids attribute, and the eat1as id attribute if the content contain
more than one atlas, shall be signalled in each Atlas Tile Preselection. If the Atlas Tile Preselections
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belong to different atlases, a V3C descriptor with the eat1as_id attribute shall also be signalled in each
atlas Adaptation Set.

When Preselection elements for Atlas Preselections or Atlas Tile Preselections are present in an MPD,
the V3C video component descriptor in each of Video Component Adaptation Sets that are part of those
Preslections shall not contain the eatlas idoretile ids attributes.

11.4 Supporting multiple versions of a V3C media

AME Voiumetry media sna D STIalled USING Separate Preselc OT
Preselertions that represent alternative versions of the same V3C content shall contain a V3C descriptof
with the same ev1d value. At most one V3C descriptor shall be present at the preselection level-Theése
Preselertions are therefore alternatives to each other and the id of the main Adaptation $et.'of the
Preseleftion, first id in the list of Adaptation Set ids for the @preselectionComponents, may be differenf
(whereleach version of the visual volumetric media has a separate Main Adaptation Set signalled in the

MPD filp).

11.5 Switching codecs for V3C video components

If multiple versions of a V3C video component are encoded using a different video codec, each versior
shall bq signalled in a separate Adaptation Set with the value of the ecodecs attribute set according td
the video codec used. Moreover, each of these Adaptation Sets shall contain a SupplementalProperty
descripfor with e@schemeTIdURT set to urn:mpeg:dash:adaptation-s€t-switching:2016 and @value is
a comnja-separated list of Adaptation Set IDs corresponding to the other available versions to indicatg
that sepmless switching between Representations across thé Adaptation Sets of these versions
is supplorted. Any additional rules for supporting switching'across Adaptation Sets as defined by
ISO/IE( 23009-1:2019, subclause 5.3.3.5 shall apply.

11.6 Sjgnalling spatial regions for partial access

11.6.1 |Static spatial regions

If the 3D spatial regions are static (i.e;the position and dimensions of each region do not changg
over thle presentation time), the characteristics of the spatial regions and the mappings betweer
those rpgions and V3C tiles shall be signalled using a V3C3DRegions descriptor. This descriptor is ¢
SupplerpentalProperty element with a @schemeTduri equal to "urn:mpeg:mpegT:v3c:2020:v3sr". A
single V3C3DRegions descriptar shall be present at the Adaptation Set level or the Representation leve
in the Main Adaptation Set, grat the Preselection level for the V3C content.

The @vq1iue of the V3C3DRegions descriptor shall not be present. The V3C3DRegions descriptor shal
includelelements and attributes as specified in Table 14.

Table 14 — Elements and attributes for the V3C3DRegions descriptor

Elements and attributes | Use |Data type Description

v3sr 0..1 |v3c:spatialRegionMapType |Container element whose attributes and ele-
ments specify a mapping between a 3D spatial
region and V3C tiles.

v3sr.spatialRegion 1.N |v3c:spatialRegionType An element whose attributes define a 3D spatial
region and provide a mapping between the
defined region and a number of V3C tiles.

Key:
For attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.
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Table 14 (continued)

Elements and attributes

Use

Data type

Description

v3sr.spatialRegion@id

xs:unsignedShort

An identifier for the 3D spatial region.

The value of this attribute shall match the
value of the region id field signalled for the
corresponding region in the [SOBMFF container.

v3sr.spatialRegiond
type

0D

xs:unsignedByte

An attribute whose value indicates the type of
the spatial region. Value 0 indicates a cuboid

region. Value 1 indicates a region corresponding
to viewport. The remaining values are'reserved.

If not present, the default valuelis 0.

v3sr.spatialRegion.
cuboid

CM

v3c:spatialRegionCuboidType

An element specifying alcuboid extending
from the reference point'¢f the spatial region.
This element shall bepresent only when the
spatialRegion(tfype attribute is set{to 0.

v3sr.spatialRegion.
cuboid@anchor

UlntVectorType

An attribute containing a triplet of vajues de-
scribing x-, y=-and z-components of thg anchor
point forthe'bounding box defining the¢ spatial
region~The values in the array are in sajid order
and thedength of array is three.

v3sr.spatialRegion.
cuboid@dimensions

UlntVectorType

Ad_attribute containing a triplet of values
describing the x-, y- and z-dimensionls of the
bounding box defining the spatial regjon. The
values in the array are in said order pnd the
length of array is three.

[v3sr.spatialRegion.
viewport

CM

v3c.spatialRegionViewport-
Type

An element specifying a viewport corrgspond-
ing to the spatial region. This elementshall be
present only when the spatialRegign@type
attribute is set to 1.

v3sr.spatialRegion.
[viewport@rvIds

StringVectorType

Alist of space separated identifiers correspond-
ing to the values of the @viewport_idaftribute
for the RV descriptor indicating vigwports
corresponding to this region.

v3sr.spatialRegion@
tile ids

CM

xs:UlntVectorType

Indicates the atlas tile IDs mapped|to this
spatial region.

The value of the @tile ids attribjite is a
whitespace separated list of atlas tile [Ds.

This attribute shall be absent in the|case of
single-track encapsulation of the V3Cjcontent
or when at least one lod element exists.

'v3sr.spatialRegion.
lod

0..N

v3c:lodType

Container element whose attributes provide a
LoD information and corresponding Y3C tiles
for that LoD.

v3sr.spatialRegion.

h A= TN

xs:unsignedByte

Anidentifier thatindicates the orderinig on the

TOOETT

toDsforamassociated 3DspatiatTegion.

The value of this attribute shall match the
value of the 1od index field signalled for the
corresponding LoD in the ISOBMFF container.

Key:

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

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

For attributes: M=Mandatory, O=0ptional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
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Table 14 (continued)
Elements and attributes | Use |Data type Description
v3sr.spatialRegion. M |xs:UIntVectorType A list of whitespace separated identifiers cor-
lod@tile_ids responding to the values of the atlas tile IDs
mapped to this LoD.

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

For elements: <minQccurs>_<maxQccurs> (N:nnhnnndpd)

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

The data types for the various elements and attributes of the V3C3DRegions descriptor shalllbe a3
defined in the XML schema that has the namespace ’urn:mpeg:mpegI:v3c:2020’ and is speeified as
follows

<?xml persion="1.0" encoding="UTF-8"?2> v~

<xs:schema xmlns:xs=http://www.w3.0rg/2001/XMLSchema C)(l/
tajrgetNamespace="urn:mpeg:mpegl:v3c:2020" Q/
xmflns:v3c="urn:mpeg:mpegl:v3c:2020" O\\
elpmentFormDefault="qualified"> \%

N

<xp:element name="v3sr" type="v3c: spatialRegionMapTyp@Q/>

<

<xp:complexType name="spatialRegionMapType"> ‘\Q\\

<xs:element name="spatialRegion" type:"v3c®patialRegionType" minOccurs="1"/>

</ks:complexType> \\'Q

N

<xs:attribute name="id" type="xs@15igned$hort" use="required" />

<xp:complexType name="spatialRegionType&

<xs:attribute name="type" typ%b“xs:unsignedByte" use="optional" default="0" />
<xs:attribute name="tile_j_€s)\\\type="xs:UIntVectorType" />
<xs:element name="cu ' type="v3c:spatialRegionCuboidType"
minOccurs="0" r@ ccurs="1"/>
<xs:element name@iiewport" type="v3c:spatialRegionViewportType"

minOccura—\ maxOccurs="1"/>

<xs:elemen e="1lod" type="v3c:lodType" />

</ xs:comple;il%'e>

<xp: corv\ xType name="spatialRegionCuboidType">

tattribute name="anchor" type="UIntVectorType" use="required"

mw"nTt:tnrJﬁ‘h:"?" m:vTQnrjf‘h:"?"
<xs:attribute name="dimensions" type="UIntVectorType" use="required"
minLength="3" maxLength="3"/>

</xs:complexType>

<xs:complexType name="spatialRegionViewportType">
<xs:attribute name="rvIds" type="StringVectorType" use="required" />

</xs:complexType>

<xs:complexType name="lodType”>
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<xs:attribute name="idx” type="xs:unsignedByte” use="required” />

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

</xs:complexType>
</xs:schema>

022(E)

11.6.2 Dynamic spatial regions

bet with a single Representation that is associated with a Representation in the Main Adapta
1sing the @association1d attribute, defined in ISO/IEC 23009-1, and an @associationType va
ncludes the 4CC ‘cdsc’.

[11.7 Signalling recommended viewports

11.7.1 Static viewports

A\ SupplementalProperty With a @schemetduri equal to “urn:mpelg:mpegT:v3c:2020:rv” is

rotation parameters recommended for rendering the V3C content. The RV descriptor indica

/piquat).

the case of the multi-track DASH mode, onetor more RV descriptors, if present, shall only be p

bther level in both single-track and multi<track DASH modes.

['he RV descriptor shall include elements and attributes as specified in Table 15.

Table 15— Elements and attributes for the RV descriptor

piremrthe 3D partitions are dymamnic, a timed-metadata track for sigmatting the positiomamd dimensions
bf each 3D region in the presentation timeline shall be used shall be carried in a separate/Adqgptation

fion Set
ue that

defined

for the Recommended Viewport (RV) descriptor in order to signalthe recommended viewports of the
/3C content. This descriptor may be used by content providersto signal a set of viewport positfion and

fes that

pach Representation in the Adaptation Set (for the multi-frack case, this includes the Representations
n the Main Adaptation Set and other related Adaptation Sets for the corresponding V3C compornents) is
recommended to be rendered based on the provided.set of viewport position (evp pos) and rotation (e

Dne or more RV descriptors may be present inleach Adaptation Set for the single-track DASH mhode. In

aced in

he Main Adaptation Set. No other RV descriptor shall be present at the MPD representation level or any

Elements and attributes|._Use |Data type Description

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

[ViewportInfo 1 v3c:ViewportInfoType | Container element whose sub-elements and at
provide information about the viewport.

[ributes

ViewportInfolvp_ pos M  |v3c:FloatVectorType |Indicates the x-, y- and z-coordinates of the po
the viewport in metres in the global reference
nate system. The values in the array are in sa
and the length of array is three.

If the viewport is dynamic, this attribute spec

bition of
coordi-
d order

fies the

specifies a static viewport’s position.

initial viewport position. Otherwise, this attribute

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

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 15 (continued)

Elements and attributes| Use |Data type Description

ViewportInfolvp quat| M |v3c:IntVectorType Indicates the x-, y- and z-components of the rotation of
the viewport using the quaternion representation. The
fourth component (w) may be calculated when other
components are known. The integer values shall be
mapped to range -1 and 1, inclusive.

If the viewport is dynamic, this attribute specifies the
fitital viewport Totation Otherwise,; thisattribute
specifies a static viewport’s rotation.

ViewpoptInfolvp 0 xs:boolean If equal to 1, this attribute indicates that the viewport
center] view_flag position signalled corresponds to the centre '6f the
viewport. If equal to 0, it indicates that the viewport|
position signalled corresponds to onefof two stereo
positions of the viewport.

ViewpoftInfolvp 0 xs:boolean If equal to 1, this attribute indicates-that the viewport
left vjiew flag information signalled correspond to the left stereo
position of the viewport. If gqual to 0, it indicates that
the viewport information-signalled correspond to the
right stereo position ofthe'viewport.

ViewpofrtInfol 0 xs:boolean If equal to “true”, this attribute specifies that this view-
initiaflViewport port is the initial viewport that should be used out of]
all the recommended viewports in the current Period.

If equal to “false”, this attribute specifies that this view-
portis notthe initial viewport in the current Period.

In agReriod at most one viewport shall have
ViewpointInfolinitialViewport equal to “true”.

ViewpoftInfol 0 xs:string Null-terminated UTF-8 string describing the human-read-
viewpoft description able textual information associated with the viewport,
e.g., “VIP Tribune View”, “Marathon Tribune View”, etc.

ViewpoftInfol O |xs:integer Type of the recommended viewportaslisted in Table 11.
viewpoft type

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

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

Elementf are bold; attributes aremnon-bold and preceded with an @.

The dafa types for the yarious elements and attributes of the RV descriptor shall be as defined in thg
XML schema that has€thghamespace ' urn:mpeg:mpegT:v3c:2020’ and is specified as follows:

<?xml versionﬁvb" encoding="UTF-8"?2>
<xs:schema @s:xs=http://www.w3.org/ZOOI/XMLSchema
targeﬂ@r\nespacef'urn:mpeg:mpegI:v3c:2020"

xmll% omaf="urn:mpeg:mpegl:v3c:2020"

elementFormDefault="qualified">

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

<xs:element name="ViewportInfo" type="v3c:ViewportInfoType"/>

<xs:complexType name="ViewportInfoType">
<xs:attribute name="vp pos" type="FloatVectorType" use="required"
minLength="3" maxLength="3"/>
<xs:attribute name="vp quat" type="IntVectorType" use="required"
minLength="3" maxLength="3"/>
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<xs:attribute name="vp center view flag" type="xs:boolean" use="optional"/>
<xs:attribute name="vp left view flag" type="xs:boolean" use="optional"/>
<xs:attribute name="initialViewport" type="xs:boolean" use="optional"/>

<xs:attribute name="viewport description" type="xs:string" use="optional"/>

<xs:anyAttribute processContents="skip"/>

</xs:complexType>

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

</xs:schema> @)

11.7.2 Dynamic viewports

For dynamic viewports where the viewport position and/or rotation change ever time, a
metadata track with a sample entry of type 's6vpt' as described in subclause.10.3 shall be
bignalling changes to the viewport position and rotation at different times in the-presentation t
['his timed-metadata track shall be carried in a separate Adaptation Set withr a single Represq
rhat is associated with a Representation in the Main Adaptation Set using the cassociationId af]
lefined in ISO/IEC 23009-1, and an @associationType value that includesthe 4CC 'casc'.

12 Encapsulation and signalling MMT

12.1 Introduction

For the carriage of V3C content using MMT, two types.of signaling information are provided. Or

messages, tables, and descriptors which are agnostic to specific content types or media typéd
nformation is used by the MMT receiving entity to understand the structure of MMT Package
broperties of MMT Assets. Another is signalirig information specific to V3C content which prov
structure of the V3C content and properties specific to the V3C content or its components. As d
n Figure 6, the general MMT signaling information is processed by the MMT Receiving Ent
the V3C content specific informatiowis processed by the V3C content specific information prg
entity. In some cases, feedback may be provided from the V3C content specific information prg
entity to the MMT Receiving Entity according to the V3C content specific signaling information.

timed-
sed for
meline.
ntation
tribute,

e is the

bignaling information provided per MMT Package@r MMT Assets by using the general MMT signaling

s. Such
5 or the
des the
epicted
ity and
cessing
cessing

—{ decoder

V3C Content specific decoder
MMT Receiving Entity Information Processing
Entity

—'I decoder

Figure 6 — Conceptual architecture of the client receiving V3C Content with MMT
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12.2 MMT signalling descriptors for V3C content
12.2.1 Assetreference descriptor

12.2.1.1 General

This descriptor signals reference relationship information among Assets. The Asset Reference
descriptor shall be added to the Asset descriptor loop of the signalling messages or signalling tables
(e.g., MP_tahle) of an Asset referencing other Assets

For a VBC content, an Asset Reference descriptor is carried in the Asset descriptor loop of signalling
messages or signalling tables of an Asset for the V3C atlas bitstream. The descriptor includes track
referenfes to the Assets carrying V3C video component bitstreams with the track reference(types foj
each V3C video components. When V3C atlas tiles are present in the V3C content, the Asset descriptot
loop of the Asset carrying the V3C atlas bitstream includes an Asset Reference descriptapto the Assets
carryinyg the V3C atlas tile bitstream and the Asset descriptor loop of the Assets carrying V3C atlas tile
bitstregm carries the Asset Reference descriptor providing references to the Assets,carrying the V3(
video cpmponent bitstreams. When a V3C content has multiple V3C atlases, then the Asset descriptot
loop of[the Asset carrying common information applicable to all V3C atlases\Carries Asset Referencg
descripfors to the Assets carrying the V3C atlas bitstreams.

12.2.1.2 Syntax

Table 16 shows the syntax of the Asset Reference descriptor.

Table 16 — Asset Reference descriptor

Syntax Values No. of bits Mnemonic
Asset_Heference_Descriptor () {
degcriptor_tag 16 uimsbf
degcriptor_length 8 uimsbf
group_identification 8 uimsbf
number_of reference N 8 uimsbf
for [i=0; i<N; i++){
reference_type 32 char
asset_id()
}
}

12.2.1.B Semantics

group_jdedtification specifies the group identification which identifies a group of Assets in referencs
relationship.

number of reference specifies the number of referenced Assets by the Asset this descriptor is
associated with.

reference type specifies the type of reference. This is described in four-character code (“4CC”) type
registered in MP4RA (http://www.mp4ra.org).

asset_id() provides the identifier of the Asset referenced by the Asset this descriptor is associated
with, as defined in ISO/IEC 23008-1:2017, subclause 10.6.2.
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12.2.2 V3C Asset descriptor

12.2.2.1 General

This Asset descriptor is used to inform the receiving entity and the consuming application about the
content of an Asset that carries V3C content. This descriptor shall be added to the Asset descriptor loop
of the signalling messages or signalling tables (e.g., MP table) of an Asset comprising a V3C content.

12.2.2.2 Syntax

Ilable 17 shows the syntax of

the V3C Asset descriptor.

Table 17 — V3C Asset descriptor

Syntax Values Noyof bits | Mnemonic
V3C_descriptor () { ‘1111117 16 uimsbf
descriptor_tag 16 uimsbf
descriptor_length N1 uimsbf
data_type bklbf
all_tiles_present_flag 7 bklbf
reserved
if ('all_tiles_present_flag) { 16 uimsbf
num_tiles
for (i=0; i<N1; i++) { 16 uimsbf
tile_id
}

12.2.2.3 Semantics

byte of the descriptor.

escriptor_ tag indicates‘the type of a descriptor.

escriptor lengthspecifies the length in bytes counting from the next byte after this field to

the last

isted in

ata_type indicdtes the type of V3C data present in this Asset group. Values for this field are |
Table 18-
Table 18 — Values for data_type
Value Description
0x00 All V3C components data (i.e., V3C atlas and V3C video components)
0x01 Atlas component data
0x02 Occupancy component data
0x03 Geometry component data
0x04 Attribute component data
0x05 Dynamic volumetric timed-metadata Information
0x06 Viewport timed-metadata information
0x07-0xFF Reserved
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all tiles present flag indicates weather all the tiles for the atlas component are part of an Asset or

not

. Value 1 indicates that data.for all the atlas tiles are available in the Asset. Value 0 indicates that

data for a sub-set of the atlas tiles are available in the Asset.

num_tiles indicate the number of tiles carried in this Asset.

tile idindicates a unique identifier for a particular atlas tile.

12.3 MMT signalling messages for V3C Content

12.3.1

Several
have th

to urn:npeg:mmt:app:v3c:2020 for identification. The type of the message is identified by the value of

the v3c

General

MMT signalling messages are defined for V3C content. The V3C content-specific messages shal
e value of the message_id field set to 0x0000 and the value of the application_identifer(] field sef

| application_message_type field as listed in Table 19.

Table 19 — Values for v3c_application_message_type

Application Message Type Application Message Name
0x01 V3CAssetGroupMessage
||0X02 V3CselectionMessage
||Ox03 V3CviewChangeFeedbackMessage
|0x04-0xFF Reserved
12.3.2 |V3C Asset Group message
12.3.2.1 General
When sending V3C content via MMT, the V3CassetGroupMessage shall be used. This message provides

the recq
entity 1
This md
being st

12.3.2.
Table 2

iving entity with the information abgout'the Assets associated with the V3C content. A receiving
nay then request a unique sub-set:of these V3C Assets using the V3CSelectionMessage message
ssage may also be used to inform the receiving entity about which of these Assets are currently
reamed to the receiving entity.

Y Syntax

) shows the syntaxCef the V3C Asset Group message.
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Table 20 — V3C Asset Group message

Syntax Values No. of bits | Mnemonic
V3C_asset_group_message () { N1 16 uimsbf
message_id 8 uimsbf
version 16 uimsbf
length
message paylaad{
application identifier () 8 uimsbf
v3c_application_message_type 111117 8 uimsbf
num_v3c_asset_groups 16 uimsbf
start_time N2
for (i=0; i<N1; i++) { 8 uimsbf
v3c_asset_group_id 1 bslbf
pending_flag 1 bslbf
3D_spatial_region_info_flag 6 bslbf
reserved
if (3D_spatial_region_info_flag){ 16 uimsbf
num_regions
for (j=0; j<NZ; j++) {
V3CSpatialRegion()
}
}
}
}
)

12.3.2.3 Semantics
hessage id indicategthe identifier of the V3C application message.
lersion indicates-the version of the V3C application message.

| ength indicates the length of the V3C 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.

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

v3c_application message type indicates the type of the V3C application message.

num_v3c asset groups indicates the number of V3C Asset groups, where each group contains the
Assets associated with a V3C component.

start_time indicates the presentation time of the V3C content from which the state of the Assets listed
in this message are applicable.

v3c asset group id indicates the value of the group identification field of the Asset Reference
descriptor carried in the Asset descriptor loop of the Asset for the V3C atlas bitstream or V3C atlas
tile bitstream.
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pending_ flag indicates if all the data components for an Asset group are ready for rendering. When set
to 1, it indicates that the data is ready, otherwise the flagis 0.

3D_spatial region info flag indicates whether 3D spatial region information is present for an Asset

gro

up or not. Value 0 indicates this 3D sptial region informaiton is not provided. Value 1 indicates

this 3D sptial region informaiton is provided.

num_regions indicates the number of 3D spatial region information.

V3CSpatialRegion () is an instance of vicspatialRegion defined in subclause 9.3 of this document and

can

asset |
suh

12.3.3

12.3.3.
The clid

12.3.3.
Table 2

ries the information of the 3D spatial regions covered by the Asset group.

d() provides the Asset identifier of the Asset as defined in ISO/IEC 23008¢1:2017
clause 10.6.2.

V3C Selection message

I General

nt uses this feedback message to request the set of Assets to be streamed by the sending entity.

P Syntax

| shows the syntax of the V3C Selection message.

Table 21 — V3C Selection Message

Syntax Values No. of bits | Mnemonic
V3C_selection_message () { N1 16 uimsbf
messqage_id 8 uimsbf
version 16 uimsbf
length 1111
messgge_payload{
pplication identifier () N2 8 uimsbf
v3c| application_message_type
num_selected_asset_groups
for [i=0; i<N1; i++) { 8 uimsbf
vBc_asset_grouplid 4 bslbf
reserved 4 bslbf
switching.mode 16 uimsbf
npumsassets
if|(switching mode == 0x01 || 0x02) {
for (j=0; j<N2; j++) {
asset_id()
}
}
}
}
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12.3.3.3 Semantics
message id indicates the identifier of the V3C application message.

version indicates the version of the V3C application message.

length indicates the length of the V3C 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

application to consume the contents of this message.
/3¢ application message type indicates the type of the V3C application message.

hum selected asset groups indicates the number of Asset groups for which there is an‘associat
change request by the receiving entity.

3¢ _asset group_id is the value of the group identification field of the Asset-Reference_De
carried in the asset descriptor loop of the Asset for the V3C Atlas bitstream or V3C A
bitstream

bwitching mode indicates the switching mode used for the selection' of assets as requested|
receiving entity. Switching modes are described in Table 22.

Table 22 — Switching modes and corresponding definition

bd state

scriptor
las tile

by the

Value Switching mode Definition of switching mode

0x1 Refresh For each assétlisted as specified by its asset_id, its state_flag
setto “1”, and the state_flag for all other non-listed assets of t
asset_graup_id will be set to “0”.

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

rwill be
he same

remain

0x2 Toggle For each asset listed as specified by its asset_id, its state_flag
changed (to “1”, if originally “0”, to “0” if originally “1”).

The states for all non listed assets will remain unchanged

rwill be

0x3 Send all For the specified asset group, all associated assets within th
have their state_flag set to “1”.

e group

0x4~0xF Reserved Reserved

hum_assets indicat€s the number of Assets signalled for the state change according to the sy
mode specified:

bsset id()_‘provides the asset identifier of the Asset, as defined in ISO/IEC 23008
subclause 10.6.2, for the state change according to the switching mode specified.

12.3.4 V3C View Change Feedback message

ritching

-1:2017,

12.3.4.1 General

For view-dependent delivery of V3C content through MMT, the client may use the V3C View
Feedback message to send its current viewport information to the server, after which the ser
select and deliver the Assets corresponding to that viewport to the client.

12.3.4.2 Syntax

Table 23 shows the syntax of the V3C View Change Feedback message.
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Table 23 — V3C View Change Feedback message

last_processed_media_timestamp

Syntax Values No. of bits | Mnemonic
V3C_view_change_feedback_message () { 16 uimsbf
message_id 8 uimsbf
version 16 uimsbf
length
me nm@ip;\1n;d{
application identifier () 8 uimsbf
v3c_application_message_type 32 uimsbf
Vp_pOS_X 32 wmsbf
Vp_pos_y 32 uimsbf
Vp_pos_z 32 uimsbf
vp_quat_x 32 uimsbf
vp_quat_y 32 uimsbf
vp_quat_z 32 uimsbf
clipping_near_plane 32 uimsbf
clipping_far_plane 32 uimsbf
horizontal_fov 32 uimsbf
vertical_fov 32 uimsbf

12.3.4.

messagq
versiof

length
nex

applici
apr

v3c_apy

vpipo 87
vie

8 Semantics
_id indicates the identifier of the)V3C application message.

indicates the version of theV*3C application message.

lication to cemsume the contents of this message.

licatioh essage type indicates the type of the V3C application message.

indicates the length of thé V3C application message in bytes, counting from the beginning of the
t field to the last byte of the message. The value of this field shall not be equal to 0.

tion identifjier)indicates the application identifier as a URN that uniquely identifies thg

%, p\Pos_vy, vp_pos_z respectively indicates the %, y and z coordinates of the position of thg
vpoert in metres in the global reference coordinate system. The values are in units of 2716 metres

vp quat x,vp quat y,vp quat zindicates the X, y, and z components, respectively, of the rotation of the
viewport region using the quaternion representation.

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 metres.

horizontal fov specifies the longitude range corresponding to the horizontal size of the viewport

reg

ion, in 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
radians. The value is in the range 0 to .
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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 V3C player. The next media unit is the one
with a timestamp or sequence number immediately following the indicated timestamp.
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Annex A
(normative)

File format toolsets and brands

Al @G

Thisan
video-b
brand s
other s

A2 S

The brg
conforn
subclau

A.3 Multi-track encapsulation of V3C data

The brd
conforn
subclau

The br
conforn
subclau

If the J)rand 'v3mp' is present among.the compatible brands of the FileTypeBox, the following
i

constr

— Ifv
int
me

A.4 HEncapsulation of non-timed V3C data

The br
conforn
MoreoV

eneral

hex defines what constitutes tools, for the purposes of branding files containing visual velumetrig
ased coding content. A specific brand may require some or all of the tools indicated here. A
hould be chosen that indicates the full level of support required, including any requirements on
pecifications (e.g., support for aspects of ISO/IEC 14496-12).

ingle-track encapsulation of V3C data

nd 'v3st' may be present among the compatible brands list of the Fi1eTypeBox. File readery
hing to the 'v3st' brand shall support single track encapsulation of V3C data specified in
se 7.3.

nd 'v3mt' may be present among the compatible pbrands list of the FileTypeBox. File readery
hing to the 'v3mt' brand shall support multiztrack encapsulation of V3C data specified in
se 7.4.

hind 'vimp' may be present among the caémpatible brands of the FileTypeBox. File readerd
hing to the 'v3mp' brand shall supportmulti track encapsulation of V3C data specified in
se 7.4, tools specified in Clauses 9, 10411 and 12.

nt is applied:

plumetric annotation SEFmessages are carried by the atlas sub-bitstream and object informatior
he scene object information SEI messages do not change over time, scene object information SE
ksage should be cartied in the setup unit arrays in the vicbecoderConfigurationRecord.

Aind 'v3nt’ may be present among the compatible brands of the FileTypeBox. File reader
hing tothe 'v3nt ' brand shall support encapsulation of non-timed V3C data specified in Clause 8
er; the brand 'v3nt' does not mandate a MovieBox('moov') in the file.
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Annex B
(normative)

V3C DASH schema

<Xs

<xs

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

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:mpeg:mpegl:v3c:2020"
xmlns:v3c="urn:mpeg:mpegl:v3c:2020"

elementFormDefault="qualified">

<xXS:

<xXS:

</xs:complexType>

<Xs:
rattribute name="atlas id" *{ype="xs:integer" use="optional" />

<xs:

<xXS:

:complexType nafmer''spatialRegionMapType">

</xs:complexType>

<xXs:

ImaxOccurs="1"/>

element name="videoComponent" type="v3c:VideoComponentType®| />

complexType name="VideoComponentType">

<xs:attribute name="type" type="xs:string" use="requiked" />

<xs:attribute name="is auxiliary" type="xs:boolean' ‘\default="false" />
<xs:attribute name="map index" type="xs:integer'f, &>

<xs:attribute name="attribute type" type="xsunsignedByte" />

<xs:attribute name="attribute index" type=YXstunsignedByte" />
<xs:attribute name="attribute dim partitiseh index" type="xs:unsignedByte" /
<xs:attribute name="atlas id" type="xsg:ihteger" use="optional" default="0" |>

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

attribute name="vId" type="xssstring" />

attribute name="tile ids!* type="UIntVectorType" use="optional"” />

element name="v3sk" ‘type="v3c:spatialRegionMapType" />

<xs:element name="spatialRegion" type="v3c:spatialRegionType" minOccurs="1"}>

compiexType name="spatialRegionType">

<ggrattribute name="id" type="xs:unsignedShort" use="required" />
<xs:attribute name="type" type="xs:unsignedByte" use="optional" default="0"| />
<xs:attribute name="tile ids" type="UIntVectorType" />

<xs:element name="cuboid" type="v3c:spatialRegionCuboidType" minOccurs="0"

</xs:complexType>

<xs:

<xs:element name="lod" type="v3c:lodType" />
<xs:element name="viewport" type="v3c:spatialRegionViewportType"

minOccurs="0" maxOccurs="1"/>

complexType name="spatialRegionCuboidType">

<xs:attribute name="anchor" type="UIntVectorType" use="required"
minLength="3" maxLength="3" />

<xs:attribute name="dimensions" type="UIntVectorType" use="required"

minLength="3" maxLength="3"/>
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</

<xs:attribute name="rvIds" type="StringVectorType" use="required" />

<xs:attribute name="idx"

</xs:complexType>

</xs:complexType>

<xs:complexType name="spatialRegionViewportType">

<xs:complexType name="lodType”>

type="xs:unsignedByte" use="required" />

<xs:

<xXs:

s :complexType>

iks:simpleType>

ks :simpleType>

attribute

minLength="3" maxLength="3"/>
attribute name="vp quat" type="IwEVectorType" use="required"

minLength="3" maxLength="3"/>

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

-— Added support for float and int vectors -->
E:simpleType name="FloatVectorType">
<xs:list itemType="xs:float"/>

E:simpleType name="IntVectorType">
<xs:list itemType="xs:integer"/>
5:attribute name="viewport id" type="xs:integer" use=’optional" />

5:element name="ViewportInfo" type="v3c:ViewportImfioPype"/>

5:complexType name="ViewportInfoType">

name="vp pos

" type="FloatValctorType" use="required"

<xs:attribute name="vp center syiew flag" type="xs:boolean" use="optional"/>
<xs:attribute name="vp left\ntew flag" type="xs:boolean" use="optional"/>
<xs:attribute name="initial¥Viewport" type="xs:boolean" use="optional"/>
<xs:attribute name="viewport description" type="xs:string" use="optional"/>
<xs:attribute name="wiewport type" type="xs:integer" use="optional" default="0"/>
<xs:anyAttribute proctessContents="skip"/>
</ks:complexType>
</xs:sfhema>
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Annex C
(normative)

MIME types and sub-parameters

C.1 MIME types and sub-types

When MIME type is associated with V3C content as described in this document;,;/MAME
application’ shall be used along with the sub-type ‘mp4’.

EXAMPLE Content-Type: application/mp4.

(.2 Sub-parameters for ‘codecs’ parameter

.2.1 General

When the ‘codecs’ parameter of a MIME type is used, as defined-in [IETF RFC 6381, the sub-pard
n this annex apply when the MIME type identifies a file format of this family and the ‘codecs’ pat
starts with a sample-entry code from this document.

£.2.2 V3C family

When the first element of a value is a code indicating a codec from ISO/IEC 23090-5, as documg
subclause 7.3 ('v3e1' or 'v3eg') or in subclause\7.4 ('VSCI', 'v3cg', 'v3cb', 'v3a1', 'v3ag', or 'v3t1')

beries of values from v3c parameter set.syntax structure, as defined in ISO/IEC 23090-5, cont{
3¢ parameter set of the V3C decoder‘eonfiguration record, separated by period characters (*“
humeric encodings, leading zeroes may be omitted.

— theptl tier flag,encodedas ‘T’ (ptl tier flag==0)o0r ‘#’ (ptl tier flag==1), followe
ptl_level_idc, encoded asa.decimal number;

— theptl profile cddec group idc encoded as a hexadecimal number;

— theptl profileypcc toolset idc encoded as a hexadecimal number

— theptl pfofifle reconstruction idc encoded as a hexadecimal number
HXAMPLE codecs=v3el.L2.1.0.1

Mainstier, Level 2, video components are encoded with ISO/IEC 23008-2, V-PCC Basic toolset
ReC\reconstruction profile.

type of

Imeters
ameter

nted in
and the

Fespective track can be interpreted as containing an atlas sub-bitstream, the elements following are a

hined in
). In all

1 by the

profile,
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(informative)

DASH MPD examples

D.1 Sjngle track example

An example of MPD with a single-track mode is presented below.

<?xml persion="1.0" encoding="UTF-8"?2> Q’
<MPD Qq
xmﬁns :xsi="http://www.w3.0rg/2001/XMLSchema-instance" (l(/b
xmflns="urn:mpeg:dash:schema:mpd:2011" C)
xsfi: schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" \\Q/
type="static" %O
N\

mefiaPresentationDuration="PT3256S" 5\
mihBufferTime="PT1.2S" O
prpfiles="urn:mpeg:dash:profile:isoff-on-demand: 2011'6

N

<BpseURL>http://cdnl.example.com/</BaseURL> Q\
<BhseURL>http://cdn2.example.com/</BaseURL> (%)
NN
<Pgpriod> \®$
<AdaptationSet

mimeType="video/mp4" codecsé&iel .L2.0.0.1, resv.vvvc.avcl.4D401lE"
frameRpte="30">

S
<SegmentList> \\

<Initialization, sourceURL="seg-m-init.mp4"/>

</SegmentList> @

<Representatio dwidth="512000">
<BaseURL®Jcc—512k .mp4</BaseURL>

</Represer\@ion>

<Repre tion bandwidth="1024000">

eURL>vpcc-1024k.mp4</BaseURL>
</ ?fesentatiorp
resentation bandwidth="2048000">
«?\ <BaseURL>vpcc-2048k.mp4</BaseURL>
% </Representation>

</AdaptationSet>
</Period>
</MPD>

D.2 Multi-track example (using Preselection element)

In this example, the video components of a V3C sequence are available in two different resolutions.
Note that the resolution of the occupancy component may not necessarily be identical to that of the
geometry and attribute components. For each resolution alternative of the geometry and attribute V3C

video components, two bitrate alternatives are available.
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Let O, and Og be the two occupancy resolutions. Similarly, let G, and G be the two available geometry

resolutions and A, and Ag be the two attribute resolutions. Since each geometry and attribute re

solution

is available at two different bitrates, let us denote these as G, 1, G 5, Gg 1, Gg 2, A 1, Ap 2 Ap,1, and Ag 5.
Occupancy O, is compatible with G, 1, G, 5, Ay 1, and A, ,. While occupancy Og is compatible with Gg ;,

Gsz, AB,l‘ and AB,Z'

Each resolution of the geometry and attribute components can be signalled by a separate Adaptation

Set with two Representations, one for each bitrate. Each occupancy resolution is also s

ignalled

usmg a separate Adaptatlon Set w1th a smgle Representatlon Each Video Component Adaptatlon Set

V3C track Whlch 1nc1udes the atlas bltstream is 51gnalled w1th an Adaptatlon Set contalmng
Representation.

hssigned to the @vid of the two Preselections are identical, indicating thatboth Preselections b
'he same point cloud content.

n the case of an ISOBMFF container, the Initialization Segment contains TrackBoxes for the V

resolutions and bitrates).

the V3C content described in this example.

Preselection 1

ally, the
h single

Compatible Video Component Adaptation Sets, along with the Main Adaptation )Set, are grouped
fogether in two Preselections in the MPD. To indicate that these Adaptation Setscare referenced in at
east one Preselection, a Preselection descriptor without the @value is signalled in each Addptation
bet. Each Preselection includes a V3C descriptor that indicates at least the mdndatory evid. Th¢ values

blong to

[he Main Adaptation Set contains the Initialization Segment for the tomplete experience. Therefore,

BC atlas

[rack as well as the V3C video component tracks of all representations of the video compongnts (all

Figure D.1 illustrates the different Adaptation Sets and their relation to the Preselections that represent

V3C Descriptor ¢ ¢ ¢
AdaptationSet 2 AdaptationSet 4 AdaptationSet 6
\'% &}anonent V3CComponent V3CComponent
escriptor Descriptor Descriptor

AdaptationSet 1

Representation 1

V3C (main)

A

Representation 1

Occupancy

AdaptationSet 3

V3CComponent
Descriptor

Representation 1

Representation 2

Representation

Representation 7

Geometry Attribute
AdaptationSet 5 AdaptationSet 7
V3CComponent V3CComponent

Descriptor Descriptor

Preselection 2

V3C Descriptor

Representation 1

Representation 1

Representation 2

T

Representation 1

Representation 2

T

Figure D.1 — MPD layout for the multi-track V3C media example
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<MPD
xXm

Xm

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

Ins="urn:mpeg:dash:schema:mpd:2011"

Ins:v3c="urn:mpeg:mpegl:v3c:2020"

type="static"
mediaPresentationDuration="PT10S"
minBufferTime="PT13S"

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

<Perio
<!
<A|

</

<!
<A

</

<A

</

>
- Main V3C AdaptationSet -->

HaptationSet i1id="1" codecs="v3cl">

<Representation> Q
P
</Representation> Q/C)
\

NdaptationSet> O
- Occupancy --> g\\
HaptationSet 1d="2" mimeType="video/mp4" codecs="resv.vvvc.hvcl">

<EssentialProperty schemeIdUri="urn:mpeg:das eselection:2016" />
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:component">
<v3c:videoComponent type="occp" /> Q\Q

&

</EssentialProperty>

<Representation> $
ce .\@
</Representation> A
hdaptationSet> \9

R

HaptationSet id="3" mimeType@Jideo/mpll" codecs="resv.vvvc.hvcl">

<EssentialProperty ’h’emeIdUri="urn:mpeg:dash:preselection:2016" />

<EssentialProper@ chemeIdUri="urn:mpeg:mpegl:v3c:2020:component">
<v3c:video ponent type="occp" />

</Essentia]%@ferty>

<Represe%&

on>

</RY%~sentation>

Adaptaé@ et>
—éé&vo:netry ==

/
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" @

64

<!

<AbeptationSet—Td— 4t mimefype—video/mpd - —codeTs=tres v et
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:component">

<v3c:videoComponent type="geom" />

</EssentialProperty>
<Representation>
</Representation>

</AdaptationSet>
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<AdaptationSet id="5" mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty schemelIdUri="urn:mpeg:mpegl:v3c:2020:component">
<v3c:videoComponent type="geom" />
</EssentialProperty>

<Representation>

</Representation>

</AdaptationSet>
Qv
<!-- Attribute --> .(19
<AdaptationSet id="6" mimeType="video/mp4" codecs="resv.vvvc.hvcl"> '\Q’
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection@ ">
<EssentialProperty schemeIdUrj_:"urn:mpeg:mpegI:v3c:2020:ﬁ5% onent">

<v3c:videoComponent type="attr" /> (1/
</EssentialProperty> Q/C)
<Representation> O\\

</Representation> g\\%

</AdaptationSet> Q

<AdaptationSet id="7" mimeType="video/mp4" Gggcs="resv.vvvc.hvcl">
<EssentialProperty schemeIdUri="ug\&peg:dash:preselection:2016" />
<EssentialProperty schemeIdUri="Wrn:mpeg:mpegl:v3c:2020:component">
<v3c:videoComponent type=%Qtr" />

N

</EssentialProperty> @
<Representation> Q\
</Representation> ‘\C)k
</AdaptationSet> C)
<!-- Preselections >

<Preselection id@" tag="1" preselectionComponents="1 2 4 6" codecs="v3cl">
<!=v ‘scriptor ==
tialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:vpc" vId="1" />

<
</Presel©1on>

<Pé®!~ection id="2" tag="2" preselectionComponents="1 3 5 7" codecs="v3cl">
<!=V3C Descriptor -->
é <EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:vpc" vId="1" />

B k] sl
ST IS T IR

</Period>
</MPD>

D.3 Multi-track example (using preselection descriptor)

The following MPD example demonstrates how Preselection descriptors can be used for signalling the
same V3C content described in subclause D.2.

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

© ISO/IEC 2022 - All rights reserved 65


https://standardsiso.com/api/?name=32b0fd49fee3a14b35e136e9a6b5c90f

ISO/IEC 23090-10:2022(E)

<MPD
xmlns="urn:mpeg:dash:schema:mpd:2011"
xmlns:v3c="urn:mpeg:mpegl:v3c:2020"
type="static"
mediaPresentationDuration="PT10S"
minBufferTime="PT1S"

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

<Periop> (1/
<!FF- Main V3C AdaptationSet --> Q(l/
<AHaptationSet id="1" codecs="v3cl"> .(1/

<!-- V3C Descriptor --> \Q’
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:v3c" vI@"' />
<!-- Preselection Descriptors --> Q
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2 ('b value="1,1 2

4 6" / C)

<EssentialProperty schemeIdUri="urn:mpeg:dash:preselecti\ :2016" value="2,1

35 7" />

O

<!-- Representation --> \%
<Representation> 6\

</Representation> QQ

</BdaptationSet> o\\

<!l- Occupancy --> \Q

<AHaptationSet id="2" mimeType="video/mp4"«godecs="resv.vvvc.hvcl">

<EssentialProperty schemeIdUri='\@n:mpeg:dash:preselection:2016" />

<EssentialProperty schemeIdUr'®="urn:mpeg:mpegI:v3c:2020:videoComponent" >
<v3c:videoComponent ty\g\g:'occp" />

</EssentialProperty> C}\O

<Representation>

</Representatioc)O
</BdaptationSet>
O.
<APHaptationSet %\‘? mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<Ess 1Property schemeIdUri="urn:mpeg:dash:preselection:2016" />

S o

% <v3c:videoComponent type="occp" />

%/Essential}?roperty>
% <Representation>

ialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:videoComponent">

</Representation>
</AdaptationSet>

<!-- Geometry -->

<AdaptationSet id="4" mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:videoComponent">

<v3c:videoComponent type="geom" />

</EssentialProperty>
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<Representation>

</Representation>

</AdaptationSet>

<AdaptationSet id="5" mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />

<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:videoComponent">

<v3c:videoComponent type="geom" /> (1/
</EssentialProperty> (]/

<Representation> .(]/Q
N

e | h
</Representation> QQ
</AdaptationSet> (bQ

<!-- Attribute --> &
<AdaptationSet id="6" mimeType="video/mp4" codecs="resv,. \ .hvel">

<EssentialProperty schemeIdUri="urn:mpeg:dash: election:2016" />
<EssentialProperty schemelIdUri="urn:mpeg: mpéq}\v3c 2020:videoComponent"
<v3c:videoComponent type="attr" attrQ _type="1" />
</EssentialProperty> Q
<Representation> \\Q
O
</Representation> s\
</AdaptationSet> $\\§\

<AdaptationSet id="7" mimeType="V§go/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty schemeldUri="urn:mpeg:dash:preselection:2016" />
<EssentialPropert &
<v3c:videoc£ponent type="attr" attribute type="1" />

</EssentialP§gerty>
<Represent

</Re§entatlon>
</Adaptat1%\§ t>

RS

</Period>?~

</MPD>_\Q

hemeIdUri="urn:mpeg:mpegl:v3c:2020:videoComponent"

D4 Multi-track example with multiple atlas tile tracks

In this MPD example, the V3C content is encapsulated using multi-track encapsulation and the container
includes one atlas track, two atlas tile tracks, and six V3C video component tracks. Where each atlas tile
track is associated with three V3C video component tracks carrying occupancy, geometry, and attribute
information for the atlas tiles carried by the atlas tile track. The MPD file therefore contains nine
Adaptation Sets and two Preselections, each Preselection grouping an Atlas Tile Adaptation Set with
associated Video Component Adaptation Sets. And the Representation of each Atlas Tile Adaptation
Set depends on the Representation of the Main Adaptation Set. The layout of this MPD is shown in

Figure D.2.
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