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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
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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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 (IEC) draw attention to the fact that it is claimed that compliance with this document may
involve the use of a patent.

ISO 4nd [EC take no position concerning the evidence, validity and scope of this patent right.

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

Atteption is drawn to the possibility that some of the elements of this’ document may be|the subject
of pgtent rights other than those in the patent database. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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INTERNATIONAL STANDARD ISO/IEC 23090-10:2022(E)

Information technology — Coded representation of
immersive media —

Part 10:
Carriage of visual volumetric video-based coding data

1 Bcope

This|document specifies carriage of coded media representations which comply with visual volumetric
videp-based coding and video-based point cloud compression (specified in ISOAEC 23090-3).

2 Normative references

The [following documents are referred to in the text in such a wdy that some or all of their content
consftitutes requirements of this document. For dated references; only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

IEEH 754-2019, IEEE Standard for Floating-Point Arithmetic
IETH RFC 6381, The ‘Codecs’ and ‘Profiles’ Parametersforw’“Bucket” Media Types

ISO/JEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO balse media file
formlat

ISO/[EC 14496-15, Information technology. — Coding of audio-visual objects — Part 15:|Carriage of
network abstraction layer (NAL) unit structured video in the 1SO based media file format

ISO/JEC 23008-1:2017, Informatien> technology — High efficiency coding and media |delivery in
heterogeneous environments — Pdrt 1: MPEG media transport (MMT)

ISO/JEC 23009-1:2019, Informiation technology — Dynamic adaptive streaming over HTTR (DASH) —
Part|1: Media presentation description and segment formats

ISO/[EC 23090-5:2021 Information technology — Coded representation of immersive medija — Part 5:
Visuql Volumetric ¥idéo-based Coding (V3C) and Video-based Point Cloud Compression (V-PCC]

W3({ Recommendation, XML schema part 1: Structures

W3({ Recommendation, XML schema part 2: Datatypes

3 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 ent

3.3
volumetric

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

visual track

track with a handler type reserved to describe volumetric visual track

3.4
V3C track

V3C bitstre

3.5
V3C bitstrdg
volumetric

3.6
V3Catlast
volumetric

3.7

V3Catlast
volumetric
case of mult

3.8
V3Cvideo ¢
video track
component

4 Abbre

2D
3D
CVS
DASH
HTTP
IRAP

hm track, V3C atlas track or V3C atlas tile track

am track
isual track containing V3C bitstream in case of single-track container

fack
Visual track containing V3C atlas bitstream in case of multi-track(container

le track

i-track container

fomponent track

video bitstreams of the V3C bitstream

viated terms

two-dimensional

three-dimensional

coded V3C sequence

dynamic adaptive streaming over HTTP
Hypér-text transfer protocol

intra random access point

raw) |

ISOBMFF
LoD

PCC

SEI

V3C

VPS

V-PCC

ISU UadsS\T ulcuia fi}c fUl llldt

level of detail

point cloud compression

supplemental enhancement information
visual volumetric video-based coding

V3C parameter set

video-based Point Cloud Coding

© ISO/IEC 2022 - All rights reserved
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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 atleast gne V3C unit
or pyovided through external means, and contains one or more V3C units carrying V3C subibitstreams,
withf each V3C sub-bitstream associated with a V3C component., e.g., atlas, occupancCyy geometry, or
attripute.

5.2 | Overall architecture for carriage of V3C data

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

A B E : F
Acquisition V3C encoding A eFrich/; ;uglr;g:; v
F

A\

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

Figure 1 — Content flow process for V3C media

A real-world or synthetic visual scene (A) is captured by a set of cameras, a camera device wiith multiple
lens¢s and sensorsfor by virtual cameras. The acquisition results in source volumetric data (B). One
or multiple volumetric frames are encoded as a coded V3C bitstream including an atlas bjitstream, at
mosf one occupaiicy bitstream, a geometry bitstream, and zero or more attribute bitstreams (E,). One
or mjore coded’bitstreams are then packaged into a media file for local playback (F) or a sequence of an
initialization segment and media segments for streaming (F,), according to a particular medja container
file fprimat. In this document, the media container file format is the ISO Base Media File Fornlat specified
in [SBAE 4496 he-file-enecapsulaterm o-nchidemetadata-intothefilearthesetments. The
segments F are

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 Summary of referenceable code points

5.3.1 BreJnds

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

The brands|specified in this document are listed in Table 1 and defined in AnnexA.

Table 1 — Brands specified in this document

Brand Clause Informative description

v3st A2 Single track encapsulation mode

v3mt A3 Multi-track encapsulation modé

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

5.3.2 Unifform resource names

The URNSs specified in this document are listed@n Table 2.

Table 2 — URNSs specified in this document

URN Clause Informative description

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

urn:mpeg:npegl:v3c:2020scomponent 11.3.2 Scheme identifier for the V3C component DASH
MPD descriptor

urn:mpeg:npegl:v3c2020:v3c 11.3.3 Scheme identifier for the V3C content DASH
MPD descriptor

urn:mpeg:npegkin3c:2020:v3sr 11.6.1 Scheme identifier for the V3C static spatiall

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-
4 . J CI T Hps | | £3 A3 3
ter-setsana otrimessagescatrrreamaecoaerconrigtrationt eqord and in
track samples

v3c 7.4.2 For use with a base track in the multi-track mode with multiplp atlases

v3al 7.4.2 For use with an atlas track in the multi-track mode with multiple atlases
and all atlas parameter sets and SEI messages carried in decoder configu-
ration record

v3a 7.4.2 For use with an atlas track in multi-track mode with multiple gtlases and
atlas parameter sets and SEI messages carried in decoder confliguration
record and in track samples

v3t] 7.4.3 For use with an atlas tile track in the.multi-track mode

dyvrl 9.71 For use with a timed metadatastraek 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 information that
are dynamically changing over time

5.3.3 Boxtypes

The pox types specified in this document aredisted in bold in Table 5. Mandatory boxes jare marked

with{an asterisk. Box types without a four-character code are marked with *-‘ in the structufre.
Table 5 — Box types specified in this document
Boxtypes, structure, and cross-reference (Informative)
moovj * |ISOBMFF | container for all the metadata
trak * | ISOBMFF  |container for an individual track or strgam
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 ¢ track
minf * | ISOBMFF | media information container
stbl * | ISOBMFF  |sample table box, container for the timd/space map
stsd * | ISOBMFF  |sample descriptions (codec types, initiafization etc.)
- ISOBMFF  |sample entry or restricted sample entry
rinf ISOBMFF  |restricted scheme info 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
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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
efdly 8.5.5.2 playout entity group box
sWpc 7.2.5 object switch alternatives box
iprp ISOBMFF |item properties box
ipfo ISOBMFF |item property container box
v3cp 8.5.2 V3C configuration item préperty
vutp 8.5.3 V3C unit header item property
v3tp 8.5.4 V3C atlas tile configunation item property

5.3.6 Track reference types

The track r¢ference types specified in this document are listed in Table 6.

Table 6 — Track reference types specified in this document

Track reference type |Clause Informative description

v3cs 7.4.6.1 Referenced track is/a V3C atlas track

v3ct 7.4.6.2 Referenced trackds a V3C atlas tile track

v3vo 7.4.6.3 Referenced track is a V3C video component track carrying occupandy
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 Trakk grouping types

The track 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

6 Volumetric media

6.1 | General

This|clause contains descriptions and definitions, which are intended to be defined\in ISO/IEC 14496-12.

6.2 | Volumetric visual media

A volumetric visual track shall be identified by the volumetric visualimedia handler type [vo1v' in the
HandflerBox of the MediaBox, as defined in ISO/IEC 14496-12, and by @ velumetric visual medjia header as
definmed in this document.

Multliple volumetric visual tracks may be present in the file.
6.3 | Volumetric visual media header

6.3.1 Definition

Box ype: 'vvhd'

Contlainer: MediaInformationBox
Manfatory: Yes

Quantity: Exactly one

Volumetric visual trackssshall use a volumetricvisualMediaHeaderBox in the MediaInformptionBox as
defined in ISO/IEC 14496%12.

6.3.2 Syntax

alighed (8) (class VolumetricVisualMediaHeaderBox
ektends=FullBox ('vvhd', version = 0, 0) {

}

6.3.3 Semantics

version isan integer that specifies the version of this box
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 Volumetric visual sample group entry

abstract class VolumetricVisualSampleGroupEntry extierifis

SampleGroupDescriptionEntry (grouping type) {}

6.6 Volu

(unsigned int (32) grouping type)

etric visual samples

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

7 Carridge of visual volumetric video-based coding data

7.1 General

This clause base

media file f

defines the storage for a V3C bitstream utilizing the €xisting capabilities of the ISO
rmat and defining extensions, when necessary.

Ita is
Irate

Two methodls of the storage for V3C data are specified; a single track encapsulation, where a V3C dz
stored as one track, and multi-track encapsulation, whereseach V3C component is stored as a sepj
track.

7.2 Cominon boxes and data structures

7.2.1 V3(

7211 D

The V3C de
parameter ¢
document s

num of |
'v3al'a

decoder configuration record
efinition

coder configurationnrecord provides V3C bitstream’s decoding specific information
ets and SEI messages) for further configuration and initialization of the V3C decoder.
bts the following restrictions for V3C content encapsulation:

|v3c parafidter sets iN V3CDecoderConfigurationRecord shall be equal to 1. Undef
hd 'v3agl sample entry, num of v3c parameter sets shall be equal to 0.

Forag

iven atlas the tile IDs shall remain unique for the duration of the sequence. Tile IDs shal

L

be re-ugedbetween atlas frame parameter sets.

(i.e.
This

the

I not

V3C data is naturally represented as variable bit rate in the file format and should be filled for
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
unsigned int
for (int i=0;

) unit size precision bytes minusl;
) num of v3c parameter sets;
i < num of v3c parameter sets; i++)

(3
(5
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}

unsigned int (8)
for

~. ——

7.2.]

unity

num

v3c

v3c |

num |

arra

nal

num

setu

ISO/IEC 23090-10:2022(E)

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);

num of setup unit arrays;

(int 3j=0; j < num of setup unit arrays; j++)
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++)

unsigned int (16) setup unit length;
// nal unit(size) as defined in ISO/IEC 23090-5

{

{

_parameter set length indicates the size, in bytes, of the v3c parameter set field.

_jpnit_type indicates\the type of the atlas NAL units in the following array (which sh

jhal units indicates the number of atlas NAL units of type nal unit type incly

2 i . - n Cn 3 —
IIal UllLltL oSTLUpPp UIlLL {oTLUPY UllLUL  LTIIYUIL)

}

/ additional fields

.3 Semantics

NAL unit or sample stream V3C unit to which this configuration recerd applies. The ¥
field shall be conditional on the 4CC-code of the sample entry.\For V3C atlas tracks
brecision bytes minusl shall be equal to ssnh unit size ‘pre€cision bytes minus]
For V3C bitstream tracks unit gsize precision bytes minu
3qua1t0ssvh_unit_size_precision_bytes_minuslinsample_stream_vBc_header().

stream nal header () .

bf v3c parameter sets specifies the number of V3C parameter set units signalled in
ronfiguration record.

parameter set is a V3C unit payload for, V3C unit of type v3c_vps, as defined in ISO/IEC
bf setup unit arrays indicates thesiumber of arrays of atlas NAL units of the indicate

y completeness when equal to-I"indicates that all atlas NAL units of the given typ
following array and none are iir the stream; when equal to 0 indicates that additionz
inits of the indicated type may be in the stream; the default and permitted values are
by the sample entry nanie,

hat type); it takés a value as defined in ISO/IEC 23090-5; it is restricted to take one g
ndicating a NATNASPS, NAL AAPS, NAL AFPS,NAL PREFIX ESEI,NAL PREFIX NSEI,NAL SUF
NAL SUFFIX.SWSET atlas NAL unit.

Configliration record for the stream to which this configuration record applies.

| size precision bytes minusl plus 1 specifies the precision, in_bytes, of the sanpple stream

ralue of this
unit size
in sample
1 shall be

the decoder

23090-5.

d type(s).

b are in the
11 atlas NAL
ronstrained

all be all of
f the values
"TX_ESET, Or

ded in the

des the size

wnit length indicatesthe size in bytes ofthe setnup unit+ field Thplpngrhfhﬂdinrh

of both the NAL unit header and the NAL unit payload but does not include the length field itself.

setup unit contains a NAL unit according to related nal unit type. When present in setup unit,
NAL PREFIX ESETI, NAL, PREFIX NSEI, NAL SUFFIX ESEI, Or NAL SUFFIX NSEI 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

2.1.

subclause 7.

In this this document version shall be equal to 0.

7.2.2.2 Syntax

class V3CC
V3CDec
}

7.2.2.3 S¢

V3CDecoder
7.2.3 V3(
7231 D

Box Types:
Container:
Mandatory:
Quantity:

A single v3
data Box a
contains thd

7.2.3.2 Sy

aligned (8)
v3c_uni

}

7.2.3.3 S¢

header conf

724 V3(

0) {

bnfigurationBox extends FullBox ('v3cC', version
derConfigurationRecord() ;

0,

Pmantics

onfigurationRecord is defined in subclause 7.2.1

unit header box

pfinition

'vunt'

Sample Entry ('v3cl', 'v3cg', 'v3cb', 'v3al', or-v8ag') and schemeInformationBox
Yes

one

[UnitHeaderBox is present in the sample entry of a V3C atlas track and in scheme speci
'ray of the schemeInformationBox @f all V3C video component tracks. v3cunitHeadd
b V3C unit header describing the data carried by the respective track.

mtax

0) {

class V3CUnitHeaderBox extends FullBox ('vunt', version 0,
L header header ()g\\// 4-bytes as defined in ISO/IEC 23090-5

Pmantics

pins a singleinstance of the 32-bit V3C unit header as defined in ISO/IEC 23090-5.

atlas’)parameter set sample group

fic
rBox

7.2.4.1 Definition

Box Types:
Container:
Mandatory:

Quantity:

'vaps'
Sample Group Description Box ('sgpd’)
No

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

10
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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', 'v3el' or
'v3al'.

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.

7.2.4.2 Syntax

aligpeetSr—ete ChetasRaramsamptecroupbeseriptionbrtery terds—YetumetrieYhsualSample
GroupEntry ('vaps') {

uphsigned int (8) num of setup units;

flor (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
num pf setup units specifies the number of setup units signalled'in'the sample group desdription.

setup unit length indicates the size, in bytes, of the setup_uni¥ field. The length field inclydes the size
bf both the NAL unit header and the NAL unit payload but does not include the length figeld itself.

setup unit is a NAL unit of type NAL ASPS, NAL AAES)" NAL AFPS, NAL PREFIX ESEI, NAL PREFIX
NSET, NAL SUFFIX ESET, OF NAL_ SUFFIX NSEI carrying data associated with this group|of samples.

7.2.3 Object switch alternatives box

7.2.3.1 Definition

Box [lypes: 'swpc'

Container: Groups List\Box ('grp1')
Manfatory: No

Quantity: Zere or more

EntiftyToGroupBdx*With grouping_type equal to 'swpc' specifies tracks and items that ar¢ associated
withf each othér based on a logical context and are user switchable alternatives of eqch other. If
ObjelctSwitchAlternativesBox is absent, there is no information on which items or trackis should be
played out together. When objectswitchalternativesBox contains alternatives, only itemis or tracks
fron] one’point-cloud object within an alternate group should be played or streamed at any pne time.

7.2.5.2 Syntax

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.
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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 V3C bitstream sample entry

7.3.2.1 Http

7.3.2.2 Degfinition

Sample Entry Type: 'v3el', 'v3eg'

Container: SampleDescriptionBox

Mandatory: A 'v3el' or 'v3eg' sample entry is mandatory
Quantity: One or more

V3C bitstre
'v3eg'.

A V3C bitsty

Under the ';
shall be in
messages 1

An optional
entry to sig

7.3.2.3 Sy

aligned(8)
// type
V3CConf
}

7.3.2.4 S¢

compressor
used w
bytes, h
rest of 1

hm tracks shall use volumetricvisualsampleEntry with a saniple entry type of 'v3e

3e1' sample entry, all atlas parameter sets and SEl messages, as defined in ISO/IEC 230
the setup unit array. Under the 'v3eg' samplé entry, the atlas parameter sets anc
ay be present in the setup unit array, or in¢the samples of the V3C bitstream track.

BitRateBox as defined in ISO/IEC 1449612 may be present in the V3C bitstream sa
hal the bit rate information of the V3Cbitstream track.

mtax

class V3CBitstreamSampleEntry ()
is 'v3el' or 'v3eg'
|l gurationBox config;

extends VolumetricVisualSampleEntry (type)

Pmantics

hame in the base class volumetricvisualSampleEntry indicates the name of the compre
th the valté-"\012v3c coding" being recommended; the first byte is a count of the remai
ere represented by \012, which (being octal 12) is 10 (decimal), the number of bytes i1
he string.

eam track sample entry shall contain a V3CConfiguratignBox, as defined in subclause 7.2.

ssor
ning
h the

7.3.3 V3Chitstreanr track sample fornmat

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

12

(int 1=0;
sample stream v3c unit ss v3c unit;

) A

i < sample size;
// as defined in ISO/IEC 23090-5
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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_v

3c_unit  contains a single V3C unit in V3C unit sample stream format as

[SO/IEC 23090-5:2021, Annex C.

defined in

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.unit size

=

7.3.3

oo oo minucl+ ] )*Q

4 V3C bitstream track sync sample

A V3[C bitstream sync sample shall satisfy all the following conditions:

7.3.3

t shall be independently decodable.

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

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

.5 V3C bitstream track sub-sample

A V3[C bitstream track sub-sample is a V3C unit which4s)contained in a V3C bitstream track

A V3

Trad]

The

code|
unit
sub-

7.4

7.4.1

Ther
V3C
shal
mor
vide
data

C bitstream track shall contain one subSampleInformationBox in itS SampleTableBo
kFragmentBox Of each of its MovieFragmentBoxes, which lists the V3C bitstream track su

32-bit unit header of the V3C unit which represents the sub-sample shall be copied t
c_specific_parameters field of the;stib-sample entry in the subSampleInformationB
type of each sub-sample shall be identified by parsing the codec specific parameter
kample entry in the subsampleIfiformationBox.

Multi-track encapsulation of V3C data

General

e may be three-types of tracks in a multi-track encapsulated V3C data container: V3(C
atlas tile traek, and V3C video component track. A multi-track encapsulated V3C daf
include-at\least one V3C atlas track that references zero or more V3C atlas tile track
e V3Cwideo component tracks. A V3C atlas tile track, when present, references zero g
b cofnponent tracks. The number of V3C video component tracks in a multi-track encap
container is dependent on the V3C toolset profile, defined in ISO/IEC 23090-5, that is u

ly decoding

hble.

sample.

<, or in the
b-samples.

0 the 32-bit
bx. The V3C
field of the

atlas track,
a container
S or zero or
r more V3C
sulated V3C
sed.

To indicate the association of V3C video component tracks to a V3C atlas track, or V3C atlas tile track,
ISOBMFF 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 .
V3Catlas trfick ~ 1=------~ v3vo V3C Confi i
H guration .
(atlas bitstrepm) Vo v3va * parameter sets, V::ag:;t Atlas data
Entry Poinf [ vavg SEI, etc.
[
[
[
o
Track 2 A " Restricted Video Sample Entry Sample || Sample || Sample || Sample Sample
. i [T
V3Cvideo component | E L Video Configuration V3C Unit Geometry
track E ' e parameter sets, SEI, Header n data
(geometry bitsfream) 1 ! etc. a
[ !
Do —
Track 3 . " Restricted Video Sample Entry Sample Sample || Sample Sample 'Wple
V3Cvideo component E E_ _ Video Configuration V3C Unit Ve Attribute
track ! « parameter sets, SEI, Header data
(attribute bitstfeam) | etc. CR
'
I
'
I
Track 4 1 " Restricted Video Sample Entry Sample Sample | Sample mple Sample
. '
V3Cvideo component : Video Configuration VaC Unit Occupancy
track ¢ parameter sets, SEI, Header data
(occupancy bitsfream) etc. y Q

Volumetric Video

Fig@ire 2 — Visualization of a multi-trackencapsulation of V3C data container file

A multi-trad

AV3C3
sample
include
V3Cun

Zero or
elemen

Zero or
elemen

Zero or]

k encapsulated V3C data containershall include the following:

tlas track which contains a V3Cparameter set and may contain atlas parameter sets il
entry and atlas componentbitstream NAL units in the samples. A V3C atlas track may]
track references to othér tracks carrying the payloads of video compressed V3C units
t types equal to V3C_OVD, V3C_GVD, and V3C_AVD) or to V3C atlas tile tracks.

more V3C video component tracks where the samples contain access units of a video-c
ary stream for\o¢cupancy data (i.e., payloads of V3C units of type equal to V3C_OVD).

more V3€xideo component tracks where the samples contain access units of video-c
fary streams for geometry data (i.e., payloads of V3C units of type equal to V3C_GVD).

more’V3C video component tracks where the samples contain access units of video-c

) the
also
(i.e.,

bded

bded

bded

elemen

ary streams for attribute data (i.e, payloads of V3C units of type equal to V3C_AVD)

Zero or more V3C atlas tile tracks where the samples contain only ACL NAL units for a sub-set of atlas

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:

14

'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 v3caAtlasSampleEntry
sample entry type of 'v3c1',

'v3cg', 'v3cb',

V3C atlas tracks:

— AV3C atlas track shall not carry ACL NAL units belonging to more than one atlas.

Dep¢
plac¢d on atlas tracks

n track header the track in movie flagissetto 1.

A V3C atlas track sample entry contains a v3cconfigurationBox, as defined in subclause

which extends volumetricVisualSampleEntry
'v3al', or 'v3ag'. Following restrictions are set for

with a

7.2.2,and a

/3CUnitHeaderBox, as defined in subclause 7.2.3.

NOTE V3C atlas tracks with sample entry type 'v3cb', 'v3al' and 'v3&y“are relevant

multiple atlases.

nding on V3C content or sample entry type of the atlas track, following further restrict

When the V3C bitstream contains a single atlas, a V3C atlas track with sample entry 'v3
shall be used.

When the V3C bitstream contains multiple atlases, each atlas bitstream shall be stored a
/3C atlas track. One of those tracks shall use samplé entry type 'v3cb', while the other
1se sample entry type 'v3a1, or 'v3ag'

A V3C atlas track with sample entry type '#3cb' shall not include any ACL NAL units.

Under the 'v3a1'and 'v3ag' sample entry, io V3C parameter set shall be stored in the v3c |
ket array.

Under the 'v3c1' sample entry,(all atlas parameter sets shall be stored in the setup|
bEl messages that apply to the stream as a whole may be stored in the setup unit af
Under the 'v3cg' and 'v3cwisample entry, the parameter sets and SEI messages may be pi
ketup unit array, or in the samples of V3C atlas track.

bEI messages that-apply to the stream as a whole and are associated with the same
| d indicated_in the V3C unit header box may be stored in the setup unit array as wel

V3C atlas track.

for carrying

ions may be

cl'or 'v3cg'

S a separate

tracks shall

jparameter

lunit array.
ray as well.
esentin the

Under the 'v3a1' samiple entry, all atlas parameter sets shall be stored in the setup[unit array.

vuh atlas

l. Under the

v3ag' sampleentry, atlas parameter sets and SEI messages, associated with the same vih atlas id
ndicated in the V3C unit header box, may be present in the setup unit array, or in th¢ samples of

Jndér the 'v3ci' or 'v3al', the default and mandatory value of array comp]

eteness in

V3CDecoderConfigurationRecord is 1 for arrays of all types of atlas parameter sets
messages thatapply forthe streamasawholeandare carriedinthev3cbecoderconfigura

and for SEI

tionRecord.

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)

extends VolumetricVisualSampleEntry
'v3al', or 'v3ag'

class V3CAtlasSampleEntry ()
// type is 'v3cl', 'v3cg', 'v3cb',
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 t

he string.

7.4.3 V3C atlas tile sample entry

7.4.3.1 Definition

Sample Entry Type: 'v3tl!

Container: SampleDescriptionBox
Mandatory: Yes

Quantity: One or more

V3C atlas ti
a sample en

A V3C atlas
V3C atlas
V3CAtlasTi

The v3cat
Informatiorn
V3C atlas ti

7.43.2 Sy

class V3CA
unsign
unsign
bit (4)
if (sp

}

unsign

for (ing

}

}
aligned (8)

kry type of 'v3t1'.

e tracks use v3CcAtlasTileSampleEntry which extends volumetricvisualSampleEntry

q

tile track samples shall contain only ACL NAL units, which belong to the same
ile tracks shall contain ACL NAL units of atdeéast one tile, indicated by tile i
| eConfigurationBox

lasTileSampleEntry Shall not contain “V3cconfigurationBox Or V3CUnitHeade
provided by these boxes is found in the.V3C atlas track sample entry that reference
e track. Other optional boxes may be included.

mtax

FlasTileConfigurationBox “éxtends FullBox ('v3tC', version 0, 0) {
bd int (3) unit size precibion bytes minusl;

bd int (1) spatial scdlability enabled flag;

reserved = 0;

htial scalability.&nabled flag)

unsigned int (8))lod index;

{

bd int (16) num tiles;
i=0; 1 nlm tiles; i++){
unsigmeds int (16) tile id;

class V3CAtlasTileSampleEntry () extends VolumetricVisualSampleEntry ('v3tl'

with

tlas.
d in

rBox.

5 the

V3CAtl
}

psTileConfiqurationBox 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 co

mponent 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

16
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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 aAtlas Tiles" being recommended; the first byte is a count of the
remaining bytes, here represented by \017, which (being octal 17) is 15 (decimal), the number of

hutoec inthe rest ofthe ctring
Py teSTHHe T eSO neStnEs

7.4.4 V3C atlas sample format

7.4.4.1 Definition
Each sample in a V3C atlas track or V3C atlas tile track corresponds to a single’coded atlas gccess unit.

When 'v3ch' sample entry is used, each sample in the V3C atlas trackcorfesponds to one or more non-
ACL NAL units.

When 'v3cl', 'v3cg', 'v3al'or 'v3ag' sample entry is used.and one or more V3C atlas tile tracks are
presgnt, each sample in the V3C atlas track corresponds to one“or more non-ACL NAL unit$ associated
withfsame vuh_atlas idindicated in V3C unit header box ifySample entry.

NOTE When V3C atlas sample contains no reconstruefion SEI message as defined in ISO/IEC 23090-5, it can
be mprked as non-output sample as defined in ISO/IEC 14496-12.

7.4.4.2 Syntax

alighed(8) class V3CAtlasSample {
// sample size value is the siz@,0f the sample from the SampleSizeBox
for (int i=0; i < sample sizes\) {
sample stream nal unit, 6% nal unit; // as defined in ISO/IEC 23090-5
i += ss nal unit.ssnygnal unit size +
V3CDecodertanfigurationRecord.unit size precision bytes minusl 4 1;

7.4.4.3 Semantics

ss_nhl unit contains a single NAL unit in NAL unit sample stream format as [defined in
SO/IEC 23690-5:2021, Annex D.

ssny nal uhi¢ size specifies the size, in bytes, of the sample stream NAL unit. The number of bits
1sed to represent ssnu nal unit size is equal to ( V3CDecoderConfigurationRecordunit size
breCision bytes minusl+1)*8.

7.4.4.4 V3C atlas track and V3C atlas tile track sync sample

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.

V3C video component tracks shall be represented in the file as restricted video and shall use a generic
restricted sample entry 'resv' with additional requirements:

Scheme'l
Schemel

In track
alone.

NOTE T
component c

7.4.5.2 Multimap video box

7.4.5.2.1

Box Type:
Container:
Mandatory:
Quantity:

The MultiM
interleaved
encapsulati

When Multi
is used. File
samples to
arrangemer

When temy
sample witl
group, repr

ypeBox IS present in RestrictedschemeInfoBox and scheme type is set to 'vvvc'
nformationBox IS presentin RestrictedSchemeInfoBox and contain a v3CunitHeaderBo

header the track _in movie flagissetto 0, to indicate that this track shouldunot be prese

here is no restriction on the video codec used for encoding V3C video components. Each V3C y
hn be encoded using different video codecs.

Definition

1 L1
mmvai

SchemeInformationBox

No
Zero or One

pVideoBox is used to indicatethat decoded video frames contain two or more tempor
video frames that represemnt;maps. This box shall not be present in the case of single-{
bn of V3C content.

MapVideoBox is present, it indicates that a temporal interleaving map packing arrange
parsers should.implicitly set the composition time for map count minusl + 1 consec
be equal to that.ef the first sample in the group of samples in the interleaved map pad
t.

oral interleaving map packing arrangement is used, each sync sample and each
i SAP_type in the range of 1 to 3, inclusive, indicated by the stream access point sa
psefit an iterative arrangement of samples representing map 0 to map_count_minus

nted

rideo

arily
rack

ment
itive
king

SAP
mple
1, in

compositiorrtime-order,up-to-butexcluding-the mextsynecsamplteor SAPsampte-with - SAP-type-in the
range of 1 to 3, inclusive, indicated by the stream access point sample group.

7.4.5.2.2 Syntax

aligned (8)
bit (4)

0) {

class MultiMapVideoBox extends FullBox ('mmvi', version
reserved 0;

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

s tile tracks
CCs of these

To lipka V3C atlas track with sample entries 'v3c1" 'w3271' or 'w3ag' ta V3C atl
with|sample entry 'v3t1', the track reference tool of ISO/IEC 14496-12 shall be used. Thé %
track reference types shall be 'v3ct'.

'v3cgl',

7.4.6.3 Referencing V3C video component tracks

BC atlas tile
C 14496-12
ferenceBox
in the TrackBox of the V3C atlas track or V3C atlas tile track;” one for each component. The
kReferenceTypeBox shall contain an array of track_IDs designating the video tracks which the V3C
track or V3C atlas tile track references. The reference type-efa TrackrReferenceTypeBpx identifies
ype of the video component (i.e., occupancy, geometry,or attribute). The 4CCs of these track
ence types shall be:

'v3cg', ’v3a1’,OF’v3ag’,OerV

Trad]
atlas
the
refel

— [v3vo':the referenced track(s) contain the video~scoded occupancy V3C component
v3vg': the referenced track(s) contain the video-coded geometry V3C component

v3va': the referenced track(s) contain the-video-coded attribute V3C component

The
Rest
V3C

Whe
beu

7.4."

7.4.

V3C
by t

Trad]

type of the V3C component carried-by the referenced restricted video track, and sign
rictedschemeTnfoBox Of the track)'shall match the reference type of the track referen
htlas track or V3C atlas tile track.

n 'v3ct' track reference ispresent in V3C atlas track, 'v3va', 'v3vo', 'v3vg' referen
bed.

[ Track alternatives and track grouping

.1 V3C content alternatives

contentmay be encoded as different versions in the file format. Different alternatives a
ne alternate tracks mechanism defined in ISO/IEC 14496-12 (i.e., alternate group
kifeaderBox). V3C atlas tracks which have the same alternate group value shall

alled in the
ce from the

res shall not

re indicated
field of the
be different

Vers

£4.1 A8 Za¥al 4 4
UIIS UI LT 5d4IIITC V OU LCUIILCIIL.

Annex H describes examples of using alternate V3C content.

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 Pefinition

Box Types: 'potg’

Container: TrackGroupBox

Mandatory: No

Quantity: Zero or more

Playout tra
TrackGroup
belongs to §
be played o
PlayoutTra
TrackGroup

ck groups are defined using the track group type playeufTrackGroupBox, which ext
FypeBox defined in ISO/IEC 14496-12. A pPlayoutTrackGroupBox indicates that a t

set of tracks constituting a playout group. Only trdeks within the same playout group
It together. For each playout group that a track is‘a member of, a corresponding instan

box of that track.

ends
rack

can

ce of
LkGroupBox With the unique track group id for<that playout group shall be present in the

7.4.8.2.2 Syntax
aligned(8)|class PlayoutTrackGroupBox exk&rhds TrackGroupTypeBox ('potg') {
// tragk group id is inherited from™FrackGroupTypeBox
}
7.4.9 Summary
Table 10 prpvides a summary of the sample entry types for tracks carrying atlas data defined in| this
document.
Tabl¢ 10 — Summary of sample entry types for V3C atlas tracks and atlas tile tracks
Sample enfry type 'v3cl' 'v3cg' 'v3cb' 'v3al' 'v3ag' 'v3tl'
VPS yes yes yes no no N/A
Atlas
V3Catlgs parameter yes yes yes yes? yes? N/A
sample entry sets
V3C unit
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

b
are included.

[

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

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

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-
Sample ACL® ACLC non-ACL ACLC ACL® ACL

icated in V3C

{ nn]y includes atlas r‘nmpnnanf sub-bitstream Ir_\qramnfnr sets associated with same vuh atlas id ind

unit header box.
b Atlas component sub-bitstream parameter sets associated with same vuh_atlas_id indicated in V3(C/urfit header box
are ipcluded.
¢ When 'v3tl' trackis present, samples of 'v3cl', 'v3cg', 'v3al' and 'v3ag' track only contains non-ACL NAL units. If
'v3tlL' track is not present, samples shall also contain ACL NAL units.
8 (arriage of non-timed visual volumetric video-based.coding data
8.1 | General
Non{timed V3C content is stored in a file as ISO/IEC 14496-12\items. Three item types called V3C atlas
item| V3C atlas tile item and V3C component item are definéd for encapsulating non-timed {3C content.
A hapdler type 4CC code 'volv' stored in the HandLerBdx of the MetaBox indicates the predence of V3C
atlag items, V3C atlas tile items or V3C component.items.
An overview of the structure for encapsulating non-timed V3C data in a single atlas with a|single atlas
tile i illustrated in Figure 3.
Item 1 Item Raf&nvces Item Property Container
V3Catlas item I 1 v3vo V3C Configuration )
atlas bitstream) b e _ v3va « V3C parameter V3C Unit Atlas data
. \ | Header
Entry Point o v3vg set(s)
Item 2 i E 1 Item Property Container
V3C componentitem | S Item Configuration ) Geometry =
(gpometry bitstream) .\~ « parameter sets, SEI, || UoC Unit data 2
: i etc. Header S
- Q
1 1 o
1 1 - =
Item 3 i E Item Property Container g
V3C component item i i Item Configuration ) Attribute =
(aftribute bitstream) 777 o parameter sets, SEI, V3C Unit data 5
! ete. Header P
Item 4 E Item Property Container
V3C component item E Item Configuration V3C Uni Occupancy
(occupancy bitstream) "7 77T . paramets:csets, SEI, Headzrlt data

Figure 3 — Overview of structure for encapsulating non-timed V3C data in a single atlas with a

single atlas tile
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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-ACL NAL units associated with the V3C atlas tile items. Otherwise, it stores one or more ACL or
non-ACL NAL units.

When the ILon—timed V3C data contains multiple atlases, each atlas component bitstream sha|ll be

representeq
other items
'v3al' items

An 'v3cp' if
tile items, t
indicated in
associated ¥

IfPrimaryI
'v3cb'

8.3 V3C atlas tile item

A V3C atlas
the same at

Each V3C afllas tile item shall be associated with oné.v3cAtlasTileConfigurationProperty. The v3

asTileConf

In order to
with the 4C
related V3(

8.4 V3Cq
A V3C comy

store V3C léﬁ:

store only

An item tyq
correspond
unit header

in separate V3C atlas item. One of those items shall be an item of type 'v3cb ', (WHilg
shall be items of type 'v3a1'. In order to indicate the relationship between a v3¢b' ite
,an item reference type with 4CC codes 'v3cs' is used.

em shall not include any ACL NAL units. If an item of type 'v3a1'is assogiated with V3C
e 'v3a1' item contains one or more non-ACL NAL units associated with'same vuh_at1a

vith same vuh_atlas idindicated in the v3cunitHeaderpPropertis

emBox eXists, item ID in this box shall be set to indicate a V3C atlas item of type 'v3g

tile item is an item of type 'v3t1' that contains one or more ACL NAL units which belo
as.

| gurationProperty shall indicate the atlas tile IDs of tiles present in the V3C atlas tile it

indicate the relationship between‘a V3C atlas item to V3C atlas tile items, item referg
C code 'v3ct’ are used. Thesejtem references are defined “from” a V3C atlas item “to
atlas tile items.

fomponent item

onent item is an'item which represents visual V3C component data. V3C component i
it payload of V:3C unit of type v3c_ovp, v3c_cvp, and v3c avp. A V3C component item
e access unit of related video component data.

e 4CC_code for a V3C component item shall be set depending on the codec used to en|
ng Yideo components. A V3C component item shall be associated with corresponding
item property and codec specific configuration item property. V3C component items

b the
m to

htlas
s id

the v3cuUnitHeaderProperty. Otherwise, it contains one or more ACL/or non-ACL NAL @inits

or

ng to

CAt1
em.

nces
" the

fems
shall

code
V3C
shall

be marked as hidden items.

In order to indicate the association between a V3C atlas item and V3C component items or between V3C

atlas tile item and V3C component items, three item reference types with 4CC codes 'v3vo',

and 'v3va'

'v
are defined. Item reference is defined “from” either a V3C atlas item or a V3C atlas tile

“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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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

8.5.2.1 Definition

Box [lypes: 'v3cp'

Property type: Descriptive item property

Contlainer: ItemPropertyContainerBox

Manfatory (per item): Yes, for a V3C item of type 'v3cl' or 'v3eb!

Quantity (per item): One or more for a V3C item of type 31" or 'v3cb'
V3C|parameter set is stored as descriptive item property and-shall be associated with th¢

'v3¢|
conf

The
Item

8.5.7

alig

8.5.7

b' V3C atlas items. In this version of this document, only-ene V3C parameter set is st
guration item property.

V3C configuration item property is an essential ptoperty. The corresponding essentia
ProperyAssociationBox shall be setto 1 fora. v3cp' item property.

.2 Syntax

ned (8) class V3CConfigurationProperty

extends ItemProperty('v3cp', we@sion=0, flags) {
unsigned int (16) v3c parameter set length;

// v3c_parameter set(), &3 defined in ISO/IEC 23090-5
v3c _parameter set v3g¢iparameter set (v3c parameter set length);

.3 Semantics
/3¢ parameter setlength specifies the size in bytes of the v3c parameter set ().

;3¢ parameter .set contains a V3C parameter set as defined in ISO/IEC 23090-5.

b 'v3cl' or
ored in V3C

1 flag in the

8.5.3 V3C(unit header item property

8.5.3.1/, Definition

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'

V3C component item

Quantity (per item): One

and for a

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

item

s and the V3C component items.

© ISO/IEC 2022 - All rights reserved
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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)

v3c unit header header();

}

class V3CUnitHeaderProperty ()
// 4 bytes

extends ItemFullProperty('vutp', version=0, O

8.5.3.3 Semantics

header

8.5.4 V3( atlas tile configuration item property

8.5.4.1 Definition

Box Types: 'v3tp!

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory [per item): Yes, for a V3C atlas tile item of type 'v3t:

Quantity (pgr item): One

V3CAtlasTileConfigurationProperty is stored as descriptive item properties and shall be assoc

with the V3

The V3C atl
flag in the 1

8.5.4.2 Sy

aligned (8)
version=0,
unsign
for (in
un
}
}

8.5.4.3 S¢
num_ til

tile 1

contains a v3c unit header () syntax structure as defined in ISO/IEC 23090-5.

) A

C atlas tile items.

as tile configuration item property is an~€ssential property. The corresponding essen
temProperyAssociationBox shall be setto 1 fora 'v3tp' item property.

'mtax

class V3CAtlasTileConfidlrationProperty () extends ItemFullProperty(‘v3tp’,
0) {

bd int (16) num tiles;

L 1i=0; i < num tiles; i++) {

bigned int (16) tidlevid;

Pmantics
es indieates the number of tiles contained in related V3C atlas tile item.

ifidicates the tile ID of the tile contained in related V3C atlas tile item. The value of ¢

id is €

ated

tial

ile

mal 0 valiin AF o cuntasy alayangy Atloc Froan armation

defined in

LR ] £ 31 £1la 1
a1l LU vaIucT Ul arcr CL LT L J] IITTOA " CICITIVIIU TIT duido 1T1rar1iic vIIc 1IIrivIIiiativilr,

ISO/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

24

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

Quantity: Zero or more

An HntityToGroupBox with grouping type equal to 'eply' specifies items that shall)bg played out
together. An alternate group of entities consists of items that are mapped to the same’entjty group of
typel 'altr'. Only one item within an alternate group should be played or streaméd-at any|one time. A
PlayputEntityToGroupBox is used to group non-timed (item) V3C data in the same'group.

8.5.5.2.2 Syntax

alighed (8) class PlayoutEntityToGroupBox extends EntityToGroupBox ('eply') {}

9 Partial access of volumetric visual data

9.1 | General

Signplling related to partial access functionality is defined in this this clause. Partial acce$s relates to
makjng available only a subset of V3C content. Alternative methods for signalling partial access related
infofmation using Volumetric annotation SEI meéssage family, as defined in ISO/IEC 23090-5:2021,
Annex F, are discussed in Annex E.

9.2 | Common data structures
9.2.1 3D vector

9.2.1.1 Syntax

alighed(8) class Vector3 (int precision = 32) {
int reserved bifgs= 8 - (precision*3) % 8;
if (reserved bifs != 8) {

bit (resérved bits) reserved = 0;
}
unsigne@~int (precision) x;
unsigned/int (precision) vy;
unsioned int (precision) z;

}

9.2.1:2—Senrarntics

%,v,and z specify 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);

}
if

(scale included)

{

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

}

9.2.2.2 Semantics

bb pos precision indicates the precision of bb position in number of bits.

bb positio
Cartesi

bb scale p

bb scale.x
volume
origin
to 1.

9.2.3 Tile

This data st
patches ass
structure p

9.2.3.1 Sy

aligned (8)

if (sp
un
fo
}

} else
//

un

for

7%, b _pOSition.y, dlld bb position.z Inmdicate the positiomof the 3D boumding boxt
hn coordinates along the x, y, and z axes, respectively.

Fecision indicates the precision of bb_scale in number of bits.

bb scale.y, and bb_scale.z indicate the extension of the 3D bounding-box of the e
[ric media in the Cartesian coordinates along the X, y, and z axes, respectively, relative t
0,0,0) ifanchor included issetto 0 and relative tobb position if &hchor included]

mapping

pciated with that spatial region. If spatial scalability(is enabled, an instance of this
rovides a separate tile mapping for each level-of-detail.

'mtax
class TileMapping {
ptial scalability enabled)
bigned int (8) num lod;
r (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 @um tiles; j++) {
bit (2) reservedr=\90;
unsigned int (g)“dtlas_ id;
unsigned int{(16) lod tile id;

(spatial scalabili@y enabled)
{

{

spatial régions to tiles mapping
bigned id¥(8) num tiles;
(7=0:\J) < num_tiles; j++)
bit®2)P reserved = 0;
unsigned int (6) atlas id;
Udosigned int (16) tile id;

{

1 the

htire
b the
s set

ructure provides the mapping between a spatial region ahd-the set of atlas tiles that contain

data

}

9.2.3.2 Semantics

num_lodind

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

first.

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.

Po% B 2 L1 r
9.2.4—Objectcollection

9.2.4.1 Syntax

alighed (8) class V3CObject () {

unsigned int (1) obj cancel flag;

unsigned int (1) 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 dépendencies; i++) {
unsigned int (obj_dep idx length * 8) soi dep object idx[i];
}
}

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

if (obj spatial scalability enabled flag) {
unsigned int (8) obj num lod;

unsigned int (8)
unsigned int (8)
for (int k=0; k

for\(int j=0; j < obj_num_lod; J++) |

obj lod index;
obj num tiles;
< 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
unsigned int (6)

unsigned int (16)

}
}

= 0;
obj atlas id;
obj tile id;

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

© ISO/IEC 2022 - All rights reserved

27


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

ISO/IEC 23090-10:2022(E)

V3CObject ob7j;

}

9.2.4.2 Semantics

obj cancel

flag indicates that the object is cancelled.

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

0 indic

ates that no object priority information is given. Value 1 indicates that object priority

information is present.

obj depend
object.
object d

obj boundi
object.
boundi

obj spatia
the cart
that the

obj idx le
list.

sol object
messag

obj priori
lower t}

obj num de

depend
obj dep id

soi dep ob
sample

obj boundi
obj num lo
obj lod in

certain
lod_inc

Jau 7init§ tht the objec does not depend on other objects. Value 1 indicates th
epends on one or more objects within the V3C content.

a%al = nroson are anre an a

or an
the

hg box present flag indicates whether 3D bounding boxing information is available f
Value 0 indicates that no bounding box information is given. Value 1 indigates that thz
g box information for the object is present.

br an
t 3D

| scalability enabled flag indicates whether the LoD-based scdlability is supportg
ied V3C content. Value 1 indicates that LoD-based scalability is supported. Value 0 indi
carried V3C content does not include multiple LoDs.

d by
fates

hgth is the length of the object index, in number of bytes, féran object in the signalled opject

| idx indicates the value of an object index, as definied by the object scene information SEI
.

Ly value indicates the priority value of an object in the object update list of the sample| The

he priority value, the higher the priority.

bendencies is the number of objects that an object in the object update list of the sa
5 on.

mple

k length isthe length, in number of bytes, of the index of the dependent object.

ject idx[1] is the index\ef'the i-th object that an object in the object update list of the

depends on.
g box indicatesthebounding box of the object.
indicates the mimber of LoDs available for the object.

ith a
obj

ex indieates the ordering on the LoDs available for the object. A set of atlas tiles w|
obj_Lefindex should be selected with the sets of atlas tiles associated with all lower
exValues. An LoD tile set associated with a lower obj 10d_index value is processed fir

obj num ti

s - 4 41 1 L] YRR | adelo 21 o b
S5 HIUITALTS LT ITUIITUTT UL LTS d550CIAdlTU WILIT LT UDJTUL.

obj atlas_idindicates the atlas ID associated with the obj tile id.

obj tile idindicates the tile ID associated with the object.

num_objects indicates the number of objects in the object collection.

obj contains 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.

9.3.2 Syntax

alighed(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;
uinsigned int (1) tile mapping present flag;
unsigned int (1) tm spatial scalability flag;
unsigned int (1) object collection present flag;
bbit (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;

}

9.3.3 Semantics

size| is aninteger that specifies the number‘efbytes in this element, including all its fields and contained
blements.

regipn_id isan identifier for the spatial region.
bb ahchor present flagindicates the presence of the bounding box with an anchor field.
bb sfcale present flag indieates the presence of the bounding box with the scale field.

tile] mapping presenty\flag indicates the presence of tile mapping.

tm spatial scalabiTity flag indicates whether of the signalled tile mapping has multigle levels-of-
letail. This)flag shall be setto 0 if tile mapping present flagissetto 0.

objefct codleCtion present flag indicates the presence of an object collection that lists objects in the
bpatial region.

9.4 V3Ctile 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.

© ISO/IEC 2022 - All rights reserved 29


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

ISO/IEC 23090-10:2022(E)

Tracks belonging to the same V3C tile video component group have the same value of track group id

for track group type

'vteg', 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
! atlas_id =1, tile_id =1 atlas_id =1, tile_id = 2 !
w3vh' :r_ L, V3Cvideo component track V3Cvideo component track <___E VBYa:
' (attribute) (attribute) '
3k’ i_ N V3C video component track V3C video component track < _i v3vo'
! (occupancy) (occupancy) !
V3 N V3C video component track V3C video component track 1 3y
(geometry) (geometry)
Figure 4 — Example of V3C tile video componenttrack grouping
9.4.2 Syntax
aligned(8)|class V3CTileVideoComponentGroupBox ekbends TrackGroupTypeBox (‘vtcg’) {
unsign¢d int (8) num tiles;
for (ipt i=0; i < num tiles; i++) {
ungigned int (6) atlas id;
bit (2) reserved = 0;
ungigned int (16) tile id;

}

9.4.3 Semantics

num tiles i
atlas idin

tile id is g
elemen

5 the number of V3Catlas tiles associated with the track group.

Hicates the atlas-ID/associated with the tile id.

in atlasframe tile information, defined in ISO/IEC 23090-5.

9.5 Volu1netric media bounding box

In id for a, Vi3C atlas tile. The value of tile id is equal to value of afti tile id sy

9.5.1 Definition

Box Types:
Container:
Mandatory:

Quantity:

'vpbb'

V3CAtlasSampleEntry ('v3c1 ', 'v3cg', 'v3el', Or ‘v3eg')
No

Zero or one

ntax

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

is present.
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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);
}

9.6 _Static spatial region collection box

9.6.1 Definition

Box [lypes: 'v3sc!

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

Manfatory: No

Quantity: Zero or one

Static 3D spatial regions in V3C content and their respective associated tracks shall be signalled in a
Vv3CSpatialRegionCollectionBox. 3D spatial regions magroverlap each other. Example of pgrtial access
for overlapping spatial subdivisions is explained in Arnex G.

If scéne object information do not change over time; v3icspatialRegionCollectionBox may be present
in tHe V3CAtlasSampleEntry and include static ‘mapping between partial access regions/i.e., spatial
regigns or objects, and associated tiles. When a v3cspatialRegionCollectionBox is present, the
infofmation signalled in the box shall have précedence over any information signalled in V3( Volumetric
Anng¢tation SEI messages in the bitstream.

For gll spatial regions in signalled ii.a v3cspatialRegionCollectionBox, the following restrjctions shall
apply:

— Fegion.bounding box shall have the bb _scale present flagset.

— Fegion.object cellection shall notinclude any objects with obj cancel flag set.

9.6.2 Syntax

alighed (8) (Chass V3CSpatialRegionCollectionBox extends FullBox ('v3sc', version=0, 0) {

unsiganed int (16) num regions;

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

\

}
9.6.3 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 ('dyvin')
{
V3CSpatialRegionCollectionBox () ;
}
9.7.3 Sample format
9.7.3.1 General
Each samplg is either:
a) Exactly|one empty sample with the sample_size=0 (representing a-period of non-zero duratipn in
which there is no updates to spatial region information); or
b) One or nore V3CSpatialRegion elements that share the same start time and end time.
9.7.3.2 Syntax
aligned(8)|class V3CVolumetricMetadataSample () {
unsigped int (16) num regions;
for (ipt i=1; i<=num regions; i++) {
VBCSpatialRegion region;
}
}
9.7.3.3 S¢mantics
num_regionp indicates the number“of 3D spatial regions signalled in the sample. This may not
necessdrily be equal to the total’/number of available regions. Only spatial regions whose posfition
and/or dimensions are beingwpdated are present in the sample.
region desdribes attributes nelated to 3D spatial region signalled in the sample.
9.7.4 Synic samples
All V3CSpatialRegion elements signalled in sync samples of the dynamic spatial region information

timed-metariata track shall satisfy all the following conditions:

— Vv3CBoundingBox shall have both the bb_anchor present flagandthebb scale present flag set,
i.e., each bounding box shall include both the position and scale components.

— 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.

L of the ¢ h| i) of tuna
¥ —tHHe——to or—y P

The naLUMapEntry, when present, may or may not be linked to a sample group description

equently, A

10 ]

10.1

This
infor

definned viewport information structure that includes an extrinsig'camera information stf
ifies the viewport’s position and the rotation. In addition;-the viewport information structure

spec
incly
the g

10.2

10.2

10.2

alig

10.2

cam

P Vel
TCITT < ESSASE=aS A e Forrfit——oom)

catting thao H £
2 5 tHe—SroupTrg—<EyP R

FampleToGroupBox Of type 'nalm' may or may not use version 0 of the box.

oottt

Viewport information

General

clause specifies signalling of viewport information and associated intrinsic and extri
mation for V3C content in container files. Viewport information’ may be conveyed {

des an intrinsic camera information structure. The receiver may render the V3C contd
ignalled viewport information at any point in time.

Structures
.1 Extrinsic camera information

1.1 Syntax
O

cam_pos*¥7y

ned (8) class ExtCameralInfo
unsigned int (8) [4]
unsigned int (8) [4] cam pos-y;
unsigned int (8) [4] cam\Ros z;
signed int (32) cam quaf x;
signed int (32) cam_quat y;
signed int (32) cém\quat z;

1.2 Semantics

bos_x, cam ‘pos_y, and cam pos_z, respectively, indicate the x, y, and z coordinates of
bf thescamera in metres in the global reference coordinate system. The values shall b
n 32-bit binary floating-point format with the 4 bytes in big-endian order and with

nsic camera
hrough the
ucture that

nt based on

the position
e expressed
the parsing

process as specified in IEEE 754.

cam_quat_x, cam_quat_y, and cam quat z, indicate the X, y, and z components, respectively, of the
rotation of the camera using the quaternion representation. The values shall be in the range of - 230
to 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

repr

esentation is calculated as follows:

qW =Sqrt( 1 - (gX?+qY2+qZ?2))
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The point (w,x,y,z) represents a rotation around the axis directed by the vector (x,y,z) by an angle
2*cos M-1}(w)=2*sin 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 () {
unsigngd 1nt (10) camera 1id;
bit (3) | reserved = 0;
unsign¢d int (3) camera type;
if (campera type == 0) {
signed int (32) erp horizontal fov;
signed int (32) erp vertical fov;

}
if (campera type == 1) {

signed int (32) perspective horizontal fov;

ungigned int(8) [4] perspective aspect ratio;
}
if (campera type == 2) {

ungigned int(8) [4] ortho aspect ratio;

ungigned int(8) [4] ortho horizontal size;
}
unsigngd int(8) [4] clipping near plane;
unsigngd int(8) [4] clipping far plane;

}

10.2.2.2 S¢mantics
camera_id i§ an identifier number that is used to identify a given viewport camera parameters.

camera_typ¢ indicates the projection method of the viewport camera. The value 0 specifies |ERP
projectjon. The value 1 specifies a perspective projection. The value 2 specifies an orthogrgphic
projectjon. Values in the range 3 to 255 are reserved for future use by ISO/IEC.

erp horizohtal fovspecifiesthe longitude range for an ERP projection corresponding to the horiz¢ntal
size of the viewport region, in units'of radians. The value shall be in the range 0 to 2.

erp vertichl fov specifies thedatitude range for an ERP projection corresponding to the vertical size
of the vjewport region, ip-units of radians. The value shall be in the range 0 to .

perspective horizontaly f6v specifies the horizontal field of view for perspective projection in radjians.
The valpe of shallbe'in the range of 0 and m.

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

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

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
if (ext camera flag == 1)
unsigned int (1) center view flag;
bit (6) reserved 0;

if (center view flag == 0)
unsigned int (1)

} else {
bit (1)

(ext camera flag,

{

{

int camera flag)

{
left view flag;

reserved = 0;

t
ExtCameralInfo extCamInfol();

}

if (int camera flag == 1) {
IntCameraInfo intCamInfo();
}
}
10.2.3.2 Semantics

centkr view flag is a flag indicating whether the signalled viewport position corresp

Centre of the viewport or to one of two stereo positions of thewviewport. Value 1 indica

bignalled viewport position corresponds to one of two ster€o positions of the viewport

bnds to the
tes that the

bignalled viewport position corresponds to the centre of thieywiewport. Value 0 indicates that the

left| view flag is a flag indicating whether the signalled viewport information correspo
stereo position or the right stereo position of theyiewport. Value 1 indicates that t
Viewport information corresponds to the left stéped position of the viewport. Value 0 i

he viewport information signalled correspond:to the right stereo positions of the view

extChmInfo is an instance of ExtcameraInfo defining the extrinsic camera parameters for th

intC
Viewport information timeéd-metadata track

10.3|.1 General

This
carr
and

aV3i
trac

subclause describesithe use of the timed metadata track to signal viewport informg
age format, composed of intrinsic and extrinsic camera parameters, including viewp
Fotation information as well as viewport camera parameters. To signal viewport info
C content, the'viewport information timed metadata track only references to relate
s, not directly to V3C video component tracks.

A viewport information timed metadata track containing a 'cdtg' track reference d¢

e signalled
dicates that
port.

]? to the left

e viewport.

bmInfo is an instance of Tntcamerainfo defining the intrinsic camera parameters for thie viewport.

tion in V3C
prt position
rmation for
d V3C atlas

scribes the
d to one or

refefereed tracks and track groups collectively. When the timed metadata track is linke
mor } A . B T 3 T . O = A - . - A . . . .

NOTE

ually.

The receiver can render the V3C content based on the signalled viewport information at any point in

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 viewport information sample entry shall contain a viewportInfoConfigurationBox, describing the
viewport type and, if applicable to all the samples of the track, the intrinsic and/or extrinsic camera
parameters

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
extends FullBox('6vpC', version = 0, 0) {
unsigng¢d int (7) viewport type;
bit (1) | reserved = 0;
string|viewport description;
unsigng¢d int (1) dynamic int camera flag;
unsigng¢d int (1) dynamic ext camera flag;
bit (6) | reserved = 0;
if (dypamic_int camera flag == 0) {
IntCameralInfo () ;
}
if (dypamic ext camera flag == 0) {
ExfCameralInfo () ;
}
}

aligned(8)|class ViewportInfoSampleEntry () extends MetadataSampleEntry ('é6vpt') {
ViewportInfoConfigurationBox () ;

}
10.3.2.3 Sémantics

viewport tppe specifies the type ofthe viewport as listed in Table 11 for the i-th viewport paranmeter
set for 4ll samples referring to this sample entry.

Table 11 — Viewport Types

Value Description

Arecommended viewport per the director's cut, i.e., a view-
0 portsuggested according to the creative intent of the content
author or content provider

1 Arecommended viewport selected based on measurements
of Viewing Statistics

2 A recommended viewport based on the selected viewport
of another user

3 An initial viewport suggested to use when starting to play
associated immersive media

4 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
media tracks. When the playback of a media track is intended to be started using another viewport than
that indicated by initial viewport position (cam pos x, cam pos_y, cam pos_z) equal to (0, 0, 0) relative

global coordimate axes amd imitiat viewing Totation {cam quat %, cam guat Y, Cam gu
to (0,0,0) relative to the global coordinate axes, this metadata track shall be presentrandg
with| the media track. In the absence of this type of metadata, cam pos x, cam pos 4. 84m |
quat| x, cam quat vy, and cam quat z should all be inferred to be equal to 0 for the initial vie

10.3|3 Viewport information sample format

10.3[.3.1 General

Each viewport sample carries an array of viewports of the type defifnéd in the associated s3
The parameters of each viewport include the extrinsic and inttinsic camera information
described by IntCamerainfo and ExtcCameraInfo. While extfihsic camera information

described by ExtcameraInfo are expected to be in each sample, intrinsic camera parametef
by 1gtcameraInfo are only presentin a sample if the intrinnsic camera parameters signalled i
samples are no longer applicable.

Pre
samj

iously defined extrinsic or intrinsic camerasparameters for a certain viewport fron
ble shall persist if not modified.

sample in a viewport information timed“metadata track is allowed to be marked as a s
particular sample in the timed metadata track, if at least one of the media samples in the¢
patlas track having the same decoding time is a sync sample, the particular sample shal
sync sample, otherwise, that sample may or may not be marked as a sync sample.

Any
For 3
V3C
asa

10.3.3.2 Syntax

alighed(8) class ViewpertInfoSample () {
unsigned int (8)/mum viewports;
for (int i=1;i<= num viewports; i++) {
unsigned Irt (7) viewport id[i];
unsign@dint (1) viewport cancel flagl[i];
if fwiéwport cancel flagl[i] ) |
unsigned int (1) camera extrinsic flag[i]
unsigned int (1) camera intrinsic flag[i]

bit (6) reserved 0;

’
’

at_z) equal
associated
pos_z, cam_

wport.

mple entry.
parameters
parameters
s described
n the earlier

h an earlier

ync sample.
e referenced
| be marked

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. More

over, it shall be set as 0 when camera extrinsic flag[i] equalsto 0.

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

The single-{
using single
representec
Adaptation
shall have t
video comp
be encoded

If a Repres¢
be present.
parameter

Codec Mapy

The first sa
each sub-sa

The followi

The @cd
require
should

The ec
decode

Whent
The end

The eémimeType parameter shall be ‘application/mp4’

rack mode in DASH enables streaming of V3C ISOBMFF files where V3C\.content is st
-track encapsulation, as described in subclause 7.3. The single-track mode+in DASH shou

as one Adaptation Set with one or more Representations. Representations within the
Set shall use the same codec for the corresponding video companents (e.g., the occup
he same codec in all Representations) but are not required to 1ise the same codec for e
bnent (e.g., the occupancy could use one codec, e.g., ISO/IEG14496-10, and geometry ¢
by second codec, e.g., ISO/IEC 23008-2).

ntation consists of more than one Media Segment, atvInitialization Media Segment
The Initialization Segment shall contain a v3cbecedérconfigurationRecord with the
et syntax structure, as defined in (ISO/IEC 23090-5:2021, Clause 7) and a Compo
ing SEI Message, as defined in (ISO/IEC FDIS 23090-5:2021, Annex E).

mple of the first sample shall have a Stream Access Point (SAP) of type 1 or 2.

g restriction on some of the attribites shall be applied:

decs parameter shall be'present on the adaptation set level and shall signal the maxil

be signalled on the representation level if different from the one on the adaptation set |

decs paramet€r present on a representation level shall signal the required capabili
any componeént-in the Representation.
he ‘codecs’parameter of a MIME type is used, sub-parameters are used as defined in A

xWifth and @maxHeight parameters shall not be signalled for any Adaptation Set.

nex

ored
Id be
sole
ancy
very
ould

shall

v3c
nent

mple of a Media Segment shall have a Stream Access Point (SAP) of type 1 or 2. That means

mum

d capability to decode any Representation in the Adaptation Set. The ecodecs paranpeter

evel.

'y to

C.

The ett

) Ay

different for different Representations in one Adaptation Set.

The ewidth and @height 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

t be

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').

The Main Adaptation Set shall contain a single Initialization Segment at the adaptation set level. The
Initigtizatiom Segment statt contaimatt parameter sets reeded to imitiatize thre V3€ decoder, including
V3Cparameter sets as well as other parameter sets for component sub-bitstreams.

Medja Segments for the Representation of the Main Adaptation Set shall contain-one or{more track
fraginents of the V3C atlas track. Media Segments for the Representationsrof Video [Component
Adzu;i;cation Sets shall contain one or more track fragments of the corresponding,video component track
at the file format level. Examples of DASH signalling are explained in Annex1:

11.2.2 V3C preselections

V3C|preselection may either be signalled in MPD using a Preselection element within|the Period
element or a Preselection descriptor at the Adaptation SetZlevel. A V3C preselection| element is
signglled , as defined in ISO/IEC 23009-1, with an id list for\the @preselectionComponents attribute
inclyding the id of the Main Adaptation Set for the volumétric media followed by the ids ¢f the Video
Component Adaptation Sets. The ecodecs attribute for-the Preselection shall be set to 'vic1', 'v3cg’
or 'y3cb' indicating that the media represented by thé Preselection is visual volumetric yideo-based
codipg media.

Figufe 5 illustrates an exemplary DASH configuration for grouping V3C components belonging to a
single V3C content within an MPEG-DASH M®D file.

Period 1

Preselection 1

| RY l l l l

AdaptationSet 1 AdaptationSet 2 AdaptationSet 3 AdaptationSet 4 AdaptationSet 5 AdapfationSet 6
‘ 3CComponent | |V3CCom_ponent | V3CComponent | V3CComponent | V3CComponent |
\ Descriptor Descriptor Descriptor Descriptor Dejscriptor
7 )
Hepresentation*l Representation 1 Representation 1 Representation 1 Representation 1 Repregsentation 1
Representation 2 Representation 2 Representation 2 Repregsentation 2

ite 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 Tile Adaptation Sets and associated Video Component Adaptation Sets shall be part of a single
Atlas Tile Preselection in the MPD with the Atlas Tile Adaptation Set being the main Adaptation Set for
that Preselection (i.e., the id of the Atlas Tile Adaptation Set is the first id in the list of Adaptation Sets

of the epre
Preselectio
shall have
Adaptation

The concat
associated
Adaptation
in any ordet

11.3 DASH

11.3.1 XM

A number o
elements aj
"v3c:"isus
in XML sche
designator

XML Schem
meaning as
defined in

11.3.2 V3(

To identify
used. A V3(

to "urn:mpe

At Adaptation Set levelone V3CVideoComponent descriptor shall be signalled for each V3C v

component

The evalue

electionComponents
descriptor). Representations of the Atlas Tile Adaptation Set of an Atlas Tile Presele
n edependencyId attribute set to the id of a Representation in the corresponding |
et.

nation of the Initialization Segment of the Main Adaptation Set, Atlas Adaptation Set
tlas Tile Adaptation Set, in order, followed by subsegments of a Representation of the
Set, Atlas Adaptation Set and the Adaptation Sets associated with the-Atlas Tile Preselec
, results in an ISOBMFF file conforming to subclause 7.4.

| MPD descriptors for V3C content

. namespace and schema

f XML elements and attributes are defined in subglause 11.3 and its subclauses. These
e defined in a separate namespace "urn:mpegémpegI:v3c:2020". Namespace desigy
bd to refer to this namespace in this document:New XML elements and attributes are def
ma documents in each subclause where anew MPD descriptor is specified. The names
'xs:" shall correspond to namespace of XML Schema as defined in W3C Recommendj
h Part 1. Some items in the "Data type“\column of the tables of this clause use datatypes
defined in W3C Recommendation XML Schema Part 2 or in ISO/IEC 23009-1. Data type
/3C Recommendation XML Schema Part 2 or [SO/IEC 23009-1 shall be as defined in Ann

video component descriptor

VideoComponent.descriptor is an EssentialProperty descriptor with the @schemerdur,
:mpegl:v3c:2020 :videoComponent".

that is present in the Representations of the Video Component Adaptation Set.

of the V3CVideoComponent descriptor shall not be present. The V3CVideoCompdg

f the
rtion
\tlas

and
Main
tion,

XML
1ator
ined
pace
ition

and
5 not
ex B.

the type of Video Component Adaptation Set, a V3CVideoComponent descriptor shalll be

i set

ideo

nent

descriptor s

hallinclude 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
geometry component, ‘occp’ indicates
an occupancy component, and ‘attr’

1ndicates an attribute co

mponent.

vidgoComponent@is auxiliary

CM

xs:boolean

Aflagindicating whethert
component information
by the Adaptation”Set, \

the V3CVideo€omponenft descriptor

is present,is)for auxiliaryj
true {indicates that thd
auxiiary video and co
and/or EOM patches. E

indicates video may cont

or EOM patches.

Ifnot present, the default v

he V3Cvideo
represented
yithin which

video. Value
video is an
htains RAW
ual to false
in RAW and/

alueis false.

videoComponent(@map index

CM

xs:integer

Indicates the index of one

the componentrepresent
aptation Set within which
eoComponent descriptor

Shall only be present if t

fthe maps of
ed by the Ad-
the V3CVid-
is present.

he presenta-

stored in different Adapt
videoComponent@type
‘geom’ Or ‘attr’.

tion contains multiple m%?s which are

ion Setsand
as the value

vidgeoComponentlattribute type

tM

xs:unsignedByte

Indicates the type of the attribute

as defined in ISO/IEC 23
Table 3. Only values betf

15, inclusive, are allowed.

Shall be present only!

video component is an eItribute (i.e.

videoComponent(@type
‘attr’).

090-5:2021
ween 0 and

if the V3C

as the value

videoComponentlattribute index

CM

xs:unsignedByte

Indicates the index of the attribute.

Shall be a value betwee
inclusive.

Shall be present only if the

h 0 and 127,

romponentis

a V3C attribute (i.e. vided

Component(@

type has the value ‘attr’).

Key:

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

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

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
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Table 12 (continued)

Elements and attributes

Use |Data type Description

videoComponent@attribute_dim_ CM |xs:unsignedByte Indicates the index of the dimension
partition index

partition for the attribute carried in
the Adaptation Set within which the
V3CVideoComponent descriptor is
present.

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

If not present, the default valug ip 1.

videoCompdnent@atlas id OD |xs:integer Indicates the atlas id of the Compgnent

represented by the Adaptation Set
within which the V3CVideoCompdnent
descriptor is present

If not present, the-default value if 0.

videoCompdnent@tile ids 0 [xs:UIntVectorType Specifies atlas’tiles related to fata

contain€d in the Adaptation Sgt by
provididga white-space separatefl list
of tite\ID values.

[fnot present, the Adaptation Sef will
contain all tiles of associated with the
@atlas_id.

Key:

For attribute§: M=Mandatory, O=Optional, OD=0Optional with DefaultValue, CM=Conditionally Mandatory.

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

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

The data tyjpes for various elements and attributes shall be as defined in the XML schema. An XML schema
for the V3CYideoComponent descriptor, shall be as shown below. The schema shall be represented |n an

XML schema that has namespace urn:peg:mpegI:v3c:2020 and is specified as follows:

<xs:schemd

element

<xs:elle

xmlns:v3c="urn:

<?xml vergion="1.0" encodin ="ﬁ?%—8"?>
xmlns:xs="https

targefNamespace="un

FormDe

mezfjgs

<xs:ccﬁggg%Type name="VideoComponentType">

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

ww.w3.0rg/2001/XMLSchema"
eg:mpegl:v3c:2020"

tmpegl:v3c:2020"
="qualified">

<xs

</xs:schema

<xXs:
<xXs:
<xs:
<xs:
<xs:
<xs:

<xXs:

attribute
attribute
attribute
attribute
attribute
attribute
attribute
rattribute

</xs:complexType>

>

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

name="is auxiliary" type="xs:boolean" default="false”/>
name="map index" type="xs:integer" />

name="attribute type" type="xs:unsignedByte" />
name="attribute index" type="xs:unsignedByte" />
name="attribute dim partition index" type="xs:unsignedByte" />

name="atlas id" type="xs:integer" use="optional" default="0" />

name="tile ids" type="UIntVectorType" use="optional" />

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 attribute
shall be present if multiple versions of the same
volumetric media are signalled|in separate
Adaptation Sets in the MPD
v3cilatlas_ id CM |xs:integer Indicates the atlas id for the volumetric media
information in theytrack(s) carrigd by the Ad-
aptation Set.
This attribute/shall be present if the volumetric
media centdins more than one atlps which are
not altefnatives.
v3c{@tile_ids 0 |xs:UlntVectorType If present, indicates the atlas tilg IDs carried
in the Atlas Tile Adaptation Set.
The value of the @tile ids aftribute is a
whitespace separated list of atlad tile IDs.
For ISOBMFF, this shall include all file IDs listed
inthe v3CAtlasTileSampleEntdy of the V3C
atlas tile track.
Key:
For attributes: M=Mandatory, O=Optional, OD=0ptional with Default Value, CM=Conditionally Mandatory.
For glements: <minOccurs>..<maxOccurs> (Nstnbounded)
Elemlents are bold; attributes are non-bold-and preceded with an @.
The data types for the attributes shall be as defined in the XML schema. An XML schema (for the V3C
descriptor shall be as shows below. The schema shall be represented in an XML schema that has
nampespace urn:mpeg:mpégI:v3c:2020 and is specified as follows:
<?xfl version="1 Opyéncoding="UTF—8"?>
<xs{schema xm rks=http://www.w3.0rg/2001/XMLSchema
target space="urn:mpeg:mpegl:v3c:2020"
xmlnssdg3c="urn:mpeg:mpegl:v3c:2020"
eizgéhtFormDefault="qualified">
AN

<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

Multiple versions of the same volumetric media shall be signalled using separate Preselections.
Preselections that represent alternative versions of the same V3C content shall contain a V3C descriptor

with the sa
Preselectio
Preselectio
(where each
MPD file).

11.5 Swit¢hing codecs for V3C video components

If multiple ¥
shall be sigi
the video ¢
descriptor
a comma-se
that seamly
is supporte
ISO/IEC 23(

11.6 Signg

11.6.1 Sta

If the 3D sj
over the pr
those regio
Supplement
single V3C3
in the Main

The evalue
include elen

F are therefore alternatives to each other and the id of the main Adaptation Set,6

e @vid value. At most one V3C descriptor shall be present at the preselection level~T]

, first id in the list of Adaptation Set ids for the @preselectionComponents, may be-diffe
version of the visual volumetric media has a separate Main Adaptation Set signalled i

rersions of a V3C video component are encoded using a different\wideo codec, each vel
halled in a separate Adaptation Set with the value of the ecodecy attribute set accordil
pbdec used. Moreover, each of these Adaptation Sets shall contain a SupplementalProg
vith @schemeIdURI Set to urn:mpeg:dash:adaptation-seb=dwitching:2016 and evaly
parated list of Adaptation Set IDs corresponding to theyother available versions to ind
bss switching between Representations across the Adaptation Sets of these vers
d. Any additional rules for supporting switching/across Adaptation Sets as define
09-1:2019, subclause 5.3.3.5 shall apply.

1ling spatial regions for partial access

ic spatial regions

patial regions are static (i.e.,*the position and dimensions of each region do not ch
esentation time), the characteristics of the spatial regions and the mappings betv
s and V3C tiles shall be'signalled using a V3C3DRegions descriptor. This descriptor
alProperty element with a eschemeTduri equal to "urn:mpeg:mpegT:v3c:2020:v3s?
DRegions descripterishall be present at the Adaptation Set level or the Representation
Adaptation Set, dr at the Preselection level for the V3C content.

of the V3C3DRegions descriptor shall not be present. The V3C3DRegions descriptor
nents and attributes as specified in Table 14.

Table 14 — Elements and attributes for the V3C3DRegions descriptor

hese
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A
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v

shall

Elements at

Datatuna Deocerintion

*d_affn:‘\iil-nn llca
Ter Ioutey =4

Dataty pt DCSCTIpTionT

v3sr

0..1 Container element whose attributes and
ments specify a mapping between a 3D sp

region and V3C tiles.

v3c:spatialRegionMapType

ele-
atial

v3sr.spati

alRegion 1..N |v3c:spatialRegionType An element whose attributes define a 3D sp

defined region and a number of V3C tiles.

region and provide a mapping between the

atial

Key:

For elements:

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

<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 M

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.

cubg¢id@dimensions

v3sr.spatialRegion@ OD |xs:unsignedByte An attribute whose value indicates the type of
type 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 value g 0.
v3sy.spatialRegion. CM |v3c:spatialRegionCuboidType |An element specifying aycuboid extending
cubgid from the reference pointofthe sgatial region.
This element shall be present orlly when the
spatialRegion@type attribute is set to 0.
v3sy.spatialRegion. M  |UlntVectorType An attribute cehtaining a triplet pf values de-
cubgid@anchor scribing x-, y-)land z-components ¢f the anchor
point for the bounding box defining the spatial
region, Thevalues in the array arefin said order
andthe'length of array is three.
v3sf.spatialRegion. M |UlntVectorType Awattribute containing a triplet of values

describing the x-, y- and z-dimer]
bounding box defining the spatia
values in the array are in said o
length of array is three.

sions of the
region. The
‘der and the

v3sy.spatialRegion. CM
vieyport

v3c.spatialRegionViewport-

Type

An element specifying a viewport
ing to the spatial region. This eler

present only when the spatialRegion@type

attribute is set to 1.

correspond-
nent shall be

v3sy.spatialRegion. M
viewyport@rvIds

StringVectorType

Alist of space separated identifiers
ing to the values of the @viewport|
for the RV descriptor indicatin
corresponding to this region.

correspond-
| id attribute
b viewports

v3sy.spatialRegion@ M
tilg ids

xs:UlntVectorType

Indicates the atlas tile IDs mapped to this

spatial region.
The value of the @tile ids af
whitespace separated list of atlas

This attribute shall be absent ix
single-track encapsulation of the
or when at least one lod element

tribute is a
tile IDs.

the case of
V3C content
exists.

v3sy.spatialRegion. 0..N
lod

v3c:lodType

Container element whose attribu
LoD information and correspond

es provide a
ng V3C tiles

for that LoD.

v3sr.spatialRegion. M
lod@idx

xs:unsignedByte

Anidentifier thatindicates the ordering on the
LoDs for an associated 3D spatial region.

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 attributes: M=Mandatory, O=0ptional, 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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lod@tile ids

Table 14 (continued)
Elements and attributes | Use |Data type Description
v3sr.spatialRegion. M |xs:UIntVectorType A list of whitespace separated identifiers cor-

mapped to this LoD.

responding to the values of the atlas tile IDs

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 @.

The data ty
defined in t
follows:

pes for the various elements and attributes of the V3C3DRegions descriptor shalllh
he XML schema that has the namespace " urn:mpeg:mpegI:v3c:2020’ and is specifig

d as
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<?xml verd

<xs:schemd

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

4
ion="1.0" encoding="UTF-8"?2> QQ
xmlns:xs=http://www.w3.0rg/2001/XMLSchema

S
V

elementFormDefault="qualified">

xmlns:[v3c="urn:mpeg:mpegl:v3c:2020" C)
¥

<xs:ellement name="v3sr" type="v3c: spatlalReglonMapTypexsv

<<

<xs:cdmplexType name="spatialRegionMapType">

<H¥s:

element name="spatialRegion" type—"v3a§€ atlalReglonType" minOccurs="1"/>

</xs:domplexType>

<xs:cdmplexType name="spatialRegionTyp

<Hs:

<Xs

<Hs

<Xs

\"Q@
{ >

attribute name="id" type="xi'\@hsigned8hort" use="required" />

:attribute name="type" typ@'xs:unsignedByte" use="optional" default="0" /

tattribute name="tile ids"~type="xs:UIntVectorType" />
W
:element name="cubold" type="v3c:spatialRegionCuboidType"

minOccurs="0" @Occursf‘ i"/>

:element nam@G}iewport" type="v3c:spatialRegionViewportType"

maxOccurs="1"/>

manCCUJ’_‘%
:elemen me="1od" type="v3c:lodType" />

</%xs: comple@e>

<xs: ccmlge'xType name="spatialRegionCuboidType">

<xXs:

<xs

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

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

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

</xs:complexType>

<xs:complexType name="spatialRegionViewportType">

<xXs:

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>

11.6.2 Dynamic spatial regions

When the 3D partitions are dynamic, a timed-metadata track for signalling the position and dimensions
of each 3D region in the presentation timeline shall be used shall be carried in a separate Adaptation
Set With a single Representation that is associated with a Representation in the Main Adaptation Set
using the eassociationId attribute, defined in ISO/IEC 23009-1, and an @associatichTypE value that
inclydes the 4CC ‘cdsc’.

11.7 Signalling recommended viewports

11.7}1 Static viewports

A supplementalProperty With a @schemeTduri equal to “urn:mpégimpegT:v3c:2020:rv”| is defined
for the Recommended Viewport (RV) descriptor in order to signal\the recommended viewlports of the
V3Ccontent. This descriptor may be used by content providernste’signal a set of viewport position and
rotation parameters recommended for rendering the V3C¢coiitent. The RV descriptor inflicates that
each| Representation in the Adaptation Set (for the multi-ttack case, this includes the Repiesentations
Main Adaptation Set and other related Adaptation.Sets for the corresponding V3C components) is
recommended to be rendered based on the provided set of viewport position (evp pos) and rotation (e

One jor more RV descriptors may be present inveach Adaptation Set for the single-track DAFH mode. In
the gase of the multi-track DASH mode, onéor more RV descriptors, if present, shall only be placed in
the Main Adaptation Set. No other RV descriptor shall be present at the MPD representation|level or any
othef level in both single-track and multi<track DASH modes.

The RV descriptor shall include eleménts and attributes as specified in Table 15.

Table 15— Elements and attributes for the RV descriptor

Elements and attributes§..Use |Data type Description

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

VieyportInfo 1 v3c:ViewportInfoType | Container element whose sub-elements and attributes
provide information about the viewport.

VieyportInfolvp pos M  |v3c:FloatVectorType |Indicates the x-, y- and z-coordinates of thle position of

the viewport in metres in the global referfence coordi-
nate system. The values in the array are in said order

andtholanagth of Arravic thrag
ShHetRe e Rgt-or A rayis+f €

If the viewport is dynamic, this attribute specifies the
initial viewport position. Otherwise, this attribute
specifies a static viewport’s position.

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)

the

”

etc.

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
initial viewport rotation. Otherwise, this attribute
specifies a static viewport’s rotation.

ViewportInfolvp 0 xs:boolean If equal to 1, this attribute indicates that the viewlport

center_viqw_flag position signalled corresponds to the centre, 6f the
viewport. If equal to 0, it indicates that thewiewport
position signalled corresponds to one(of-two stereo
positions of the viewport.

ViewportInfolvp 0 xs:boolean If equal to 1, this attribute indicatés that the viewlport

left view [flag information signalled correspond to the left stereo
position of the viewport. If equal to 0, it indicates|that
the viewport information(signalled correspond t
right stereo position ofthe viewport.

ViewportInfol 0 xs:boolean If equal to “true”, this attribute specifies that this liew-

initialVigwport port is the initial viewport that should be used ot of
all the recommended viewports in the current Pefiod.
If equal to “false”, this attribute specifies that this iew-
port is not the initial viewport in the current Peripd.
In a\Period at most one viewport shall Qave
ViewpointInfolinitialViewport equal to “trug”.

ViewportInfol 0 xs:string Null-terminated UTF-8 string describing the human-read-

viewport_ description able textual information associated with the viewport,
e.g., “VIP Tribune View”, “Marathon Tribune View’

ViewportInfol 0 xs:integer Type of the recommended viewportas listed in Table 11.

viewport Hype

Legend:

For attribute§: M=Mandatory, O=Optional{OD=0ptional with Default Value, CM=Conditionally Mandatory.

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

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

The data typpes for the yarious elements and attributes of the RV descriptor shall be as defined i the

XML schema that has¢he namespace " urn:mpeg:mpegT:v3c:2020’ and is specified as follows:

<?xml version—-@tﬁ" encoding="UTF-8"?>

<xs:schemg s:xs=http://www.w3.0rg/2001/XMLSchema

targe Nerre yauc—" TrTmeeTTmeTS 32 620"

xmlns:omaf="urn:mpeg:mpegl:v3c:2020"
elementFormDefault="qualified">

<xs:
<xs

:complexType name="ViewportInfoType">

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

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

48

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

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

<xs:attribute name="vp pos" type="FloatVectorType" use="required"

<xs:attribute name="vp quat" type="IntVectorType" use="required"
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<xs:attribute name="initialViewport" type="xs:boolean" use="optional"/>

<xs:anyAttribute processContents="skip"/>

</xs:complexType>

</xs:schema>

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

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

0:2022(E)

11.7.2 Dynamic viewports

For dynamic viewports where the viewport position and/or rotation change .over tim
metddata track with a sample entry of type 'évpt' as described in subclause #0:3 shall
signalling changes to the viewport position and rotation at different times in the presentati
This|timed-metadata track shall be carried in a separate Adaptation Set with' a single Rep
thatjis associated with a Representation in the Main Adaptation Set using,the eassociation
defined in ISO/IEC 23009-1, and an @associationType value that includesthe 4CC 'cdsc'.

12 Encapsulation and signalling MMT

12.1 Introduction

For the carriage of V3C content using MMT, two typé€s of signaling information are provide
signaling information provided per MMT Package-or MMT Assets by using the general MM
mesgages, tables, and descriptors which are aghostic to specific content types or media
infofmation is used by the MMT receiving entity to understand the structure of MMT Pacl
properties of MMT Assets. Another is signalinig information specific to V3C content which {
strugture of the V3C content and properties specific to the V3C content or its components.
in Figure 6, the general MMT signaling information is processed by the MMT Receiving
the Y3C content specific informatign is processed by the V3C content specific information
entitly. In some cases, feedback may be provided from the V3C content specific information
entitly to the MMT Receiving Entity according to the V3C content specific signaling informa

e, a timed-
be used for
on timeline.
resentation
[d attribute,

1. One is the
[T signaling
types. Such
cages or the
rovides the
As depicted
Entity and
processing
processing
fion.

—{ decoder

V3C Content specific decoder
MMT Receiving Entity Information Processing
Entity

4‘{ 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 table) of an Asset referencing other Assets.

For a V3C content an Asset Reference r‘]pcr‘ripfnr is carried in the Asset {‘]ncr‘ripfnr lnnp of sign lhng

messages of signalling tables of an Asset for the V3C atlas bitstream. The descriptor includes) frack
references o the Assets carrying V3C video component bitstreams with the track referencetypes for
each V3C video components. When V3C atlas tiles are present in the V3C content, the Asset/descr|ptor
loop of the Asset carrying the V3C atlas bitstream includes an Asset Reference descripterto the Agsets
carrying the V3C atlas tile bitstream and the Asset descriptor loop of the Assets carryirig V3C atlap tile
bitstream cprries the Asset Reference descriptor providing references to the Assetsicarrying thel V3C
video comppnent bitstreams. When a V3C content has multiple V3C atlases, thenthe Asset descriptor
loop of the [Asset carrying common information applicable to all V3C atlases catrries Asset Referfence
descriptors|to the Assets carrying the V3C atlas bitstreams.

12.2.1.2 Syntax

Table 16 shgws the syntax of the Asset Reference descriptor.

Table 16 — Asset Reference/déscriptor

Syntax Values No. of bits Mnemonid
Asset_Refergnce_Descriptor () {
descripfor_tag 16 uimsbf
descripfor_length 8 uimsbf
group_identification 8 uimsbf
number_of reference N 8 uimsbf
for (i=0 | i<N ; i++){
refdrence_type 32 char
assdt_id()
}
}

12.2.1.3 Sémantics

group_identiTication specifies the group dentificatiomwhichidentifiesagroup of Assetsimrreference
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

Table 17 shows the syntax of the V3C Asset dpc(‘rip‘rm‘

Table 17 — V3C Asset descriptor

Syntax Values No..of bits | [Mnemonic
V3CJdescriptor () { ‘1111117 16 uimsbf
Hescriptor_tag 16 uimsbf
Hescriptor_length N1 uimsbf
lata_type bslbf
h1l_tiles_present_flag 7 bslbf
Feserved
f ('all_tiles_present_flag) { 16 uimsbf
num_tiles
for (i=0; i<N1; i++) { 16 uimsbf
tile_id
}
}
12.2.2.3 Semantics
descfriptor tag indicates the type of a descriptor.
descfriptor length,specifies the length in bytes counting from the next byte after this fielf to the last
byte of the descriptor.
data| type indicates the type of V3C data present in this Asset group. Values for this field re listed in
Ilable 48.
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

© ISO/IEC 2022 - All rights 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 Gern

eral

Several MM[T signalling messages are defined for V3C content. The V3C content-specific messdges
have the value of the message_id field set to 0x0000 and the value of the application_identifén() fiel
to urn:mpeg:mmt:app:v3c:2020 for identification. The type of the message is identified,by)the val

the v3c_ap

lication_message_type field as listed in Table 19.

Table 19 — Values for v3c_application_message_type

Application Message Type Application Message Name
0x01 V3CAssetGroupMessage
0x0% V3CselectionMessage
0x01 V3CviewChangeFeedbackMessage
0x04-0xFF Reserved
12.3.2 V3( Asset Group message
12.3.2.1 General
When sending V3C content via MMT, the V3CassetGroupMessage shall be used. This message proy

the receiving entity with the information about the Assets associated with the V3C content. A rece
entity may then request a unique sub-set«ofthese V3C Assets using the V3CSelectionMessage mes
This message may also be used to inforni-the receiving entity about which of these Assets are curr
ed to the receiving entity:

being strea

12.3.2.2 Sy

mtax

Table 20 shgws the syntax‘ofithe V3C Asset Group message.

shall

d set

e of

rides
ving
bage.
ently
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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_payload{
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
messpge id indicatesthe identifier of the V3C application message.
versfion indicates:the version of the V3C application message.

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

appllisation 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
group 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 aninstance of vacspatialRegion defined in subclause 9.3 of this document and
carries the information of the 3D spatial regions covered by the Asset group.

asset_id ()| provides the Asset identifier of the Asset as defined in ISO/IEC 23008+1:2017,
subclause 10.6.2.

12.3.3 V3( Selection message

12.3.3.1 General

The client ufes this feedback message to request the set of Assets to be streamed’by the sending entity.

12.3.3.2 Syntax

Table 21 shgws the syntax of the V3C Selection message.

Table 21 — V3C Selection Message

Syntax Values No. of bits | Mneme¢nic
V3C_selectign_message () { N1 16 uimspf
message_jd 8 uimspf
version 16 uimspf
length 1111
message_payload {
applfcation identifier() N2 8 uimspf

v3c_application_message_type

num_selected_asset_groups

for (i=0;]i<N1; i++) { 8 uimspf
v3c_asset_group_id 4 bslbf
reserved 4 bslhf
switching.mode 16 uimsr)f
num_Isscts

if (switching_mode == 0x01 || 0x02) {
for (j=0; j<N2; j++) {
asset_id()

54 © ISO/IEC 2022 - All rights reserved


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

ISO/IEC 23090-10:2022(E)

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.

v3c ppplication message type indicates the type of the V3C application message.

num |selected asset groups indicates the number of Asset groups for which there is an.assdciated state
change request by the receiving entity.

v3c _psset _group id is 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

switfhing mode indicates the switching mode used for the selection’of assets as requefted by the
receiving entity. Switching modes are described in Table 22.

Table 22 — Switching modes and corresponding definition

Valye Switching mode Definition of switching mode

0x1 Refresh For each assétlisted as specified by its asset_id, its statd_flag will be
setto “1”, and the state_flag for all other non-listed asset} of the same
asset_group_id will be set to “0”.

Therstates for assets of other non listed asset groups|will remain
unchanged.

0x2 Toggle For each asset listed as specified by its asset_id, its stat¢_flag will be
changed (to “1”, if originally “0”, to “0” if originally “1”).

The states for all non listed assets will remain unchanggd

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

0x4+0xF Reserved Reserved

num _pssets indicatés the number of Assets signalled for the state change according to the switching
mode specified.

asseft_id (). (provides the asset identifier of the Asset, as defined in ISO/IEC 23008-1:2017,
subclause 10.6.2, for the state change according to the switching mode specified.

12.34— V36 VHew-Change Feedbackmessage
12.3.4.1 General

For view-dependent delivery of V3C content through MMT, the client may use the V3C View Change
Feedback message to send its current viewport information to the server, after which the server can
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

Syntax Values No. of bits | Mnemonic
V3C_view_change_feedback_message () { 16 uimsbf

message_id 8 uimsbf

version 16 uimsbf

length

message_ payload {
application identifier () 8 uimsbf
v3q_application_message_type 32 uimspf
Vppos_x 32 uimspf
vp|pos_y 32 uimspf
vppos_z 32 uimspf
vplquat_x 32 uimspf
vplquat_y 32 uimspf
vplquat_z 32 uimspf
clipping_near_plane 32 uimspf
clipping_far_plane 32 uimspf
horizontal_fov 32 uimspf
ventical_fov 32 uimspf
last_processed_media_timestamp

}

}

12.3.4.3 Se¢mantics
message_id|indicates the identifier of the.V3C application message.
version indlicates the version of the V3C application message.

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

applicatiof identifjiériindicates the application identifier as a URN that uniquely identifieg the
application to censume the contents of this message.

v3c_applicftion jnessage type indicates the type of the V3C application message.

VP pos_x, v S rncnnr‘h\m]v indicates the x, AV and z coordinates of the position of the

—

viewport 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
region, 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

A.1 General

This annex (Iiefines what constitutes tools, for the purposes of branding files containing visual volum

video-based

brand should be chosen that indicates the full level of support required, including any requiremen

other specif

A.2 Sing]

The brand |
conforming
subclause 7

A.3 Multi-track encapsulation of V3C data

The brand
conforming
subclause 7

The brand
conforming
subclause 7

If the bran|
constrainti

inthes
messag|

A.4 Enca
The brand

If volumpetric annotation SEkmessages are carried by the atlas sub-bitstream and object informj

coding content. A specific brand may require some or all of the tools indicated he

ications (e.g., support for aspects of ISO/IEC 14496-12).

e-track encapsulation of V3C data

v3st' may be present among the compatible brands list of the FileTypeBox. File red
to the 'v3st' brand shall support single track encapsulation of V3C data specifig
3.

v3mt' may be present among the compatiblewbrands list of the FileTypeBox. File regd
to the 'v3mt' brand shall support multictrack encapsulation of V3C data specifie
4.

'v3mp' may be present among the ecbtmpatible brands of the FileTypeBox. File red
to the 'v3mp' brand shall support)multi track encapsulation of V3C data specifie
4, tools specified in Clauses 9, 10,11 and 12.

d 'v3mp' is present amongtthe compatible brands of the FileTypeBox, the follo

5 applied:

Cene object information SEI messages do not change over time, scene object informatio
e should be cartied in the setup unit arrays in the v3cbecoderconfigurationRecord.

psulation of non-timed V3C data

'v3nt/ may be present among the compatible brands of the FileTypeBox. File reg

etric
re. A
(S on

ders
d in

ders
d in

ders
d in

ving

ition
n SEI

ders

conforming

tothe 'v3nt ' brand shall support encapsulation of non-timed V3C data specified in Clay

se 8.

Moreover, the brand 'v3nt' does not mandate a MovieBox('moov') in the file.
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Annex B
(normative)

V3C DASH schema

<xs

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

schema xmlnsixs="http:/ /e w3 org/2001 /YML.Schema™
targetNamespace="urn:mpeg:mpegl:v3c:2020"
xmlns:v3c="urn:mpeg:mpegl:v3c:2020"

elementFormDefault="qualified">

<xXS:

<xXS:

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

<xs:

<xXS:

<Xs:

</xs:complexType>

<xXs:

element name="videoComponent" type="v3c:VideoComponentTypelJy>
complexType name="VideoComponentType">

<xs:attribute name="type" type="xs:string" use="required" />
<xs:attribute name="is auxiliary" type="xs:boolean'/default="false" />
<xs:attribute name="map index" type="xs:integer' A>

<xs:attribute name="attribute type" type="xs:ursignedByte" />
<xs:attribute name="attribute index" type="xs:unsignedByte" />
<xs:attribute name="attribute dim partitien index" type="xs:unsignedBytsq
<xs:attribute name="atlas id" type="xgyliteger" use="optional" default=

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

attribute name="vId" type="xsistring" />
attribute name="atlas id" {¥pe="xs:integer" use="optional" />

attribute name="tile ids{' type="UIntVectorType" use="optional"” />

element name="v3gristype="v3c:spatialRegionMapType" />
complexType name="spatialRegionMapType">

<xs:element TWame="spatialRegion" type="v3c:spatialRegionType" minOccursj

compl€xType name="spatialRegionType">
<Xgwattribute name="id" type="xs:unsignedShort" use="required" />

<xs:attribute name="type" type="xs:unsignedByte" use="optional" default{

on

ANRL

Linn

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

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

maxOccurs="1"/>

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

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

</xs:complexType>

<xs:

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:complexType>

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

</xs:complexType>

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

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

</xs:domplexType>

<!-— Added support for float and int vectors -->
<xs:silmpleType name="FloatVectorType">

<dqs:1list itemType="xs:float"/>
</xs:dimpleType>
<xs:simpleType name="IntVectorType">

<¥s:1list itemType="xs:integer"/>

</xs:qimpleType>

<xs:afftribute name="viewport id" type="xs:integer" useg"optional" />

<xs:ellement name="ViewportInfo" type="v3c:ViewportInfolype"/>

<xs:cdmplexType name="ViewportInfoType">
<Ys:attribute name="vp pos" type="FloatVeckorType" use="required"
minLength="3" maxLength="3"/>
<Ys:attribute name="vp quat" type="IntVectorType" use="required"
minLength="3" maxLength="3"/>
<¥s:attribute name="vp center view flag" type="xs:boolean" use="optional"/>
<s:attribute name="vp left %iew flag" type="xs:boolean" use="optional"/>
<Hs:attribute name="initialViewport" type="xs:boolean" use="optional"/>
<ds:attribute name="viéwport description" type="xs:string" use="optional"/>
<dfs:attribute name=%viewport type" type="xs:integer" use="optional" default="("/>
<ys:anyAttribute gpreocessContents="skip"/>
</xs:domplexType>

</xs:schenja>
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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/ V1
‘application’ shall be used along with the sub-type ‘mp4’.

EXAMPLE Content-Type: application/mp4.

C.2 | Sub-parameters for ‘codecs’ parameter

V3C family

the first element of a value is a code indicating a codec from ISO/IEC 23090-5, as dod
subdlause 7.3 ('v3e1' or 'v3eg') or in subclauseé’7.4 ('VSCI', 'v3cg', 'v3cb', 'v3a1', 'v3ag', or 'v3
respgctive track can be interpreted as containing an atlas sub-bitstream, the elements foll
serigs of values from v3c parameter set:Syntax structure, as defined in ISO/IEC 23090-5, (
v3c fparameter set of the V3C decodeneonfiguration record, separated by period characte
numeric encodings, leading zeroes may be omitted.

— theptl tier flag,encodedas T’ (ptl tier flag==0)or ‘H’ (ptl tier flag==1),foll
btl_level_idc, encoded a$§ a'decimal number;

— theptl profile cedeéc group idc encoded as a hexadecimal number;
— theptl profile_pcc toolset idc encoded as a hexadecimal number
— theptl pfdeile reconstruction idc encoded as a hexadecimal number

EXAMPLE codecs=v3el.L2.1.0.1

ME type of

parameters
' parameter

umented in
1') and the
owing are a
ontained in
s (“”). Inall

bwed by the

Main tier, Level 2, video components are encoded with ISO/IEC 23008-2, V-PCC Basic tod

Iset profile,

Recl reconstruction profile.

© ISO/IEC 2022 - All rights reserved

61


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

ISO/IEC 23090-10:2022(E)
Annex D
(informative)

DASH MPD examples

D.1 Single track example

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

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

<MPD

xmlns="urn:mpeg:dash:schema:mpd:2011" (b
xsi:sdhemalocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xs (l/
type="|static" Q/C)
mediaHresentationDuration="PT32563" O\\
minBuflfferTime="PT1.23" %
profilles="urn:mpeg:dash:profile:isoff-on-demand: 2011">$\

<BaseURL>http://cdnl.example.com/</BaseURL> Q
<BaseURL>http://cdn2.example.com/</BaseURL> 0\\

<Peridd> \"QQ

<HNdaptationSet $

frameRateH"30">

<SegmentList> x$
<Initialization %}rceURL:" seg-m-init.mp4"/>
</SegmentList>

<Representatlo§; andwidth="512000">
<BaseURL c-512k.mp4</BaseURL>

</Represe t ion>

xmlns:jxsi="http://www.w3.0rg/2001/XMLSchema-instance" QQQ

g ’V
N

mimeType="video/mp4" codecsi el.L.2.0.0.1, resv.vvvc.avcl.4D401lE"

<Repre tlon bandwidth="1024000">
<@ eURL>vpcc-1024k.mp4</BaseURL>
</ esentation>
resentation bandwidth="2048000">
ie] LI T 20401 yil ie] LI T
BerseBRI>5 44 </ BasedRE

</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 resolution
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 ;,

GB,Z'

Ag 1, and Ag ;.

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 signalled
using a separate Adaptation Set with a single Representation. Each Video Component Adaptation Set
includes a V3CVideoComponent descriptor with the etype set to the corresponding value. Finally, the
V3C track which includes the atlas bitstream is signalled with an Adaptation Set containing a single

Repr

Com
toge
least
Set.

assig
the {

The

in the case of an ISOBMFF container, the Initialization Segment.eontains TrackBoxes for t

tracl

esentation.

patible Video Component Adaptation Sets, along with the Main Adaptation-Set, a
Fher in two Preselections in the MPD. To indicate that these Adaptation Sets-are refe
one Preselection, a Preselection descriptor without the @value is signalledin each
Each Preselection includes a V3C descriptor that indicates at least the mandatory evid
ned to the ev1d of the two Preselections are identical, indicating that both Preselectio
ame point cloud content.

Main Adaptation Set contains the Initialization Segment for the complete experience

x as well as the V3C video component tracks of all representations of the video com

re grouped
renced in at
Adaptation
The values
hs belong to

. Therefore,
1e V3C atlas
ponents (all

resolutions and bitrates).
Figure D.1 illustrates the different Adaptation Sets and their relation to the Preselections that represent
the Y3C content described in this example.
Preselection 1
V3C Descriptor ¢ ¢ ¢
AdaptationSet 2 AdaptationSet 4 AdaptationSet 6
V3G&§‘f’nponent V3CComponent V3CCompopnent
. (Descriptor Descriptor Descriptor
; ‘ Representation 1 Representation 1 Representation 1
AdaptationSet 1 Representation 2 Representafion 2
. Occupancy Geometry Attribute
Representation 1
N AdaptationSet 3 AdaptationSet 5 AdaptationSet 7
V3C Cmaia) V3CComponent V3CComponent V3CComponent
* ’ Descriptor Descriptor Descriptor

Preselection 2

V3C Descriptor

Representation 1

Representation 1

Representation 2

T

Representation 1

Representation 2

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

<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">

<Period>
<!-- Main V3C AdaptationSet --> ({)/
<AdaptationSet id="1" codecs="v3cl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:2016" K:S’
<Representation> /
Q
&)

</Representation> (i}gb
</AdagtationSet> CJ
NZ

<!-- (Jccupancy --> C)
<AdaptationSet id="2" mimeType="video/mp4" codecs="res 5( c.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash(g eselection:2016" />

<EssentialProperty schemeIdUri="urn:mpeg: I:v3c:2020:component">
<v3c:videoComponent type="occp" /> <2
</EssentialProperty> o\\
<Representation> \
7
</Representation> 4§
</AdagtationSet> \Ssb

O

<AdaptationSet id="3" mimeTyp %Evideo/mp4" codecs="resv.vvvc.hvcl">

<EssentialProperty ‘gbemeIdUri="urn:mpeg:dash:preselection:2016" />

<EssentialProperty’schemeIdUri="urn:mpeg:mpegI:v3c:2020:component">
<v3c:vide onent type="occp" />

</Essentia erty>

<Represe€§stlon>
</R§sentation>

</Adapta%§>)1 et>

€l== Geomatry ==>

<AdaptationSet i1d="4" mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<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>

<!-- Attribute --> (1/
Qv

<AdaptationSet id="6" mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash:preselection:@k ">
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020: m}onent'v

<v3c:videoComponent type="attr" /> Qq
</EssentialProperty> (b
<Representation> C)(ll
</Representation> C)\\
</AdaptationSet> \%
O

<AdaptationSet id="7" mimeType="video/mp4" @ecs:"resv.vvvc.hvcl'v
<EssentialProperty schemeIdUri="uQ: peg:dash:preselection:2016" />
<EssentialProperty schemeIdUri=”§xn:mpeg:mpegI :v3c:2020:component">
<v3c:videoComponent type='&\?cr" />
</EssentialProperty> \\'Q
<Representation> $

A’@
xO

</AdaptationSet>
&

N
<!-- Preselections ._9

.

<Preselection id®3%l" tag="1" preselectionComponents="1 2 4 6" codecs="v3cl"

</Representation>

<!=v scriptor -->
<E§€ntialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:vpc" vId="11 />
</Presel io

<P, €s)slection id="2" tag="2" preselectionComponents="1 3 5 7" codecs="v3cl"

A <!—V3C Descriptor -->
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:vpc" vId="1" />

n>

</Preselection>

</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>
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<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">

<Period>
<!-- MaIm 3t AdaptatiomnsSet
<AdaptlationSet id="1" codecs="v3cl"> (1/(1/
<!-- V3C Descriptor --> (19
<EssentialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:v3c" vI?\:@J />
<!-- Preselection Descriptors --> Vs
<EssentialProperty schemeIdUrj_="urr1:mpeg:dash:preselectj_on:@§Q value="1,1 2
4 6" />

<EssentialProperty schemeIdUri="urn:mpeg:dash:preselecdj(ok':2016" value="4,1

35 7" />
<!-- Representation --> \\Q/
<Representation> O

</Representation>

</AdagtationSet> Q
O

<!-- Jccupancy -->

<AdaptationSet id="2" mimeType="video/mp4" (odecs="resv.vvvc.hvcl">

<EssentialProperty schemeIdUri=! :mpeg:dash:preselection:2016" />

<EssentialProperty schemeIdUr@ urn:mpeg:mpegl:v3c:2020:videoComponent" >
<v3c:videoComponent type\é"occp" />

</EssentialProperty> B\

<Representation> ‘\c)

%

</Representation>’ .
</AdagtationSet> <>®

O
<AdaptlationSet i 3m mimeType="video/mp4" codecs="resv.vvvc.hvcl">
<Esse®'alProperty schemeIdUri="urn:mpeg:dash:preselection:2016" />
<E tialProperty schemeIdUri="urn:mpeg:mpegl:v3c:2020:videoComponent">
&&3c:video€omponent type="occp" />

EssentialPropert

<Representation>

</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" />

O
LSSCIILIdL L OPEL U

<Representation> Q(]:l/
v

</Representation> '\Q.

</AdaptationSet> Q/
P

<l-- Attribute --> 3e)
<AdaptationSet id="6" mimeType="video/mp4" codecs="resv.@(<1/.hvcl">
<EssentialProperty schemeIdUri="urn:mpeg:dash; election:2016" />
<EssentialProperty schemeIdUri="urn:mpeg:m v3c:2020:videoCompone>nt">
<v3c:videoComponent type="attr" attri éeitypef'l" />

</EssentialProperty> Oi\

<Representation> QQ

</Representation> 0\\
</AdaptationSet> \

<AdaptationSet id="7" mimeType=®deo/mp4" codecs="resv.vvvc.hvcl">
<EssentialProperty sc:@s eIdUri="urn:mpeg:dash:preselection:2016" />
<Es sentialPropertg@hemeldUr:L:"urn:mpeg :mpegl:v3c:2020:videoCompongnt">

<v3c:videoC nent type="attr" attribute type="1" />
</EssentialP \erty>
<Representation>
</Re ntation>
</Adaptati@iet>
</Pdriod> O

</mgps, O

D.4 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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