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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/

IEC Direct

ISO and IH
use of (a)

claimed p4
received n
are cautio
database

responsibl,

Any trade
constitute

For an exp|
related to

Organization (WTO) principles in the Technical Barriers todrade (TBT) see www.iso.org/iso/forej

In the IEC,

ves, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

itent rights in respect thereof. As of the date of publication of this document, ISO a
btice of (a) patent(s) which may be required to implement this document;;However, im
ned that this may not represent the latest information, which may be|ebtained from
hvailable at www.iso.org/patents and https://patents.iec.ch. ISOnand IEC shall n

e for identifying any or all such patent rights.

name used in this document is information given for the~convenience of users an
an endorsement.

lanation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformity assessment, as well as informationidbout ISO's adherence to the W

C draw attention to the possibility that the implementation of this documentmay i
batent(s). ISO and IEC take no position concerning the evidence, validity or<applicabi

nvolve the
lity of any
d IEC had
lementers
the patent
t be held

1 does not

Kpressions
brld Trade
word.html.

see www.iec.ch/understanding-standards.

This doc

ment was prepared by Joint Technical>,Committee ISO/IEC JTC 1, Information

Subcommiftee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This seventh edition cancels and replaces-the sixth edition (ISO/IEC 14496-15:2022), which

technically

The main ¢

suppo

additi
suppo

A list of all

Any feedh
body. A

 revised. It also incorporates the Amendment ISO/IEC 14496-15:2022/Amd 1:2023.
hanges are as follows:
-t for the Low Complexity/Enhancement Video Coding (ISO/IEC 23094-2);

n of the supplementary track reference and the picture region replacement sample
-t of picture-inspleture services.

parts in the\lSO/IEC 14496 series can be found on the ISO and IEC websites.

ack orvquestions on this document should be directed to the user’s national
complete listing of these bodies

can be found at www.iso.org/members.

technology,

has been

group, for

standards
html and

www.iec.c

hy/xational-committees.

© ISO/IEC 2024 - All rights reserved
viii


https://www.iso.org/directives-and-policies.html
https://www.iec.ch/members_experts/refdocs
http://www.iso.org/patents
https://patents.iec.ch/iec/pa.nsf/pa_h.xsp?v=0
https://www.iso.org/iso/foreword.html
https://www.iec.ch/understanding-standards
https://www.iso.org/members.html
https://www.iec.ch/national-committees
https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

Introduction

This document defines a storage format based on, and compatible with, the ISO Base Media File Format
(ISO/IEC 14496-12), which is used by the MP4 file format (ISO/IEC 14496-14) and the Motion JPEG 2000
file format (ISO/IEC 15444-3) among others. This document enables video streams formatted as Network
Adaptation Layer Units (NAL Units) to

a) beused in conjunction with other media streams, such as audio,
b) be usedin an MPEG-4 systems environment, if desired,

c) Dbe formatted for delivery by a streaming server, using hint tracks, and

d) inheritall the use cases and features of the ISO Base Media File Format on which MP4 and MJ2|are based.

This docugnent may be used as a standalone document; it specifies how NAL unit structured video content
shall be sflored in an ISO Base Media File Format compliant format. However, it is nérmally used in the
context of|a specification, such as the MP4 file format, derived from the ISO Base Media File Fqrmat, that
permits the use of NAL unit structured video such as AVC (ISO/IEC 14496-10) video and High| Efficiency
Video Coding (HEVC, ISO/IEC 23008-2) video.

The ISO Base Media File Format is becoming increasingly common as a géneral-purpose medid container
format for|the exchange of digital media, and its use in this context shodld accelerate both adpption and
interoperapility.

© ISO/IEC 2024 - All rights reserved
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International Standard

ISO/IEC 14496-15:

2024(en)

Information technology — Coding of audio-visual objects —

Part 15:
Carriage of network abstraction layer (NAL) unit structured

video

in the ISO base media file format

1 Scop

This docur
(ISO/IEC 1
and sub-p
parameter]

2 Normative references

The follow
indispensd
the latest ¢
ISO/IEC 14
ISO/IEC 14

ISO/IEC 2
environme

ISO/IEC 23

ISO/IEC 23
video codin

ISO/IEC 23

ISO/IEC 2
video codir

IETF RFC 4

IETF RFC 381, MIME codecs and profiles

A9~

hent specifies the storage format for streams of video that is structured as NALunits, s
14496-10) and HEVC (ISO/IEC 23008-2) video streams. In addition, Annex-E.specifies p
hrameters applying when sample entries specified in this document dre-used as thg
of a MIME type, as specified in IETF RFC 6381.

ble for its application. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

496-12, Information technology — Coding of audia-visual objects — Part 12: I1SO base media
496-10Y, Information technology — Coding éfaudio-visual objects — Part 10: Advanced v

B008-2, Information technology — High.efficiency coding and media delivery in het
nts — Part 2: High efficiency video coding

090-3, Information technolegy — Coded representation of immersive media — Part ]
g

094-1, Information technology — General video coding — Part 1: Essential video coding

B094-2, Informatien technology - General video coding — Part 2: Low complexity en
g

4648, The-Basel6, Base32, and Base64 data encodings

uch as AVC
arameters
P 'codecs'

ring documents, in whole or in part, are normatively (referenced in this document and are

references,

file format
deo coding

progeneous

008-12, Information technology —MPEG systems technologies — Part 12: Image file format

p: Versatile

hancement

3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14496-10, ISO/IEC 23008-2,
ISO/IEC 23090-3 or ISO/IEC 23094-1, 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

1) Under preparation. Stage at the time of publication: ISO/IEC DIS 14496-10:2024.
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IEC Electropedia: available at https://www.electropedia.org/

3D-AVC NAL unit
3D AVC VCL NAL unit
NAL unit with type 21 with avc_3d_extension_flag equal to 1

3.1.2

aggregator
in-stream structure using a NAL unit header for grouping of NAL units belonging to the same sample

3.1.3

alternate
set of rect
VVC bitstr

3.1.4
applicablé
video codi

Note 1 to
ISO/IEC 23

3.1.5
AU- or pic
non-VCL N

Note 1 to e

applies to o
VPS, SPS, P
and 3) SEI )

3.1.6
AVC base |
maximum

region set

Angular regions that are alternatives to be used as a rectangular region when recon;
bam from a VVC extraction base track

t video coding standard
hg standard for the data carried in the track

entry: The video coding standard can be ISO/IEC 14496-10, ISO/IEC, 23008-2, ISO/IEC }
94-1.

fure-level non-VCL NAL unit
AL unit that applies to one or more entire AUs or one or mgore entire pictures

htry: An AU-level non-VCL NAL unit applies to one or more-entire AUs. A picture-level non-V
ne or more entire pictures. In VVC, AU-level or picture<level non-VCL NAL units include: 1) all ¢
PS, AUD, PH, EOS, and EOB NAL units; 2) APS NAL upits that apply to one or more entire AUs
AL units that only contain SEI messages that apply:to one or more entire AUs or pictures.

ayer
subset of a bitstream that is AVC compatible

Note 1 to enptry: The AVC base layer is represented by AVC VCL NAL units and associated non-VCL NAL un

base layer i
Note 2 to ej]

3.1.7

AVC parar
sample in
considered

3.1.8
AVC samp|
access uni

3.19

try: The AVC base layer itselfican be a temporal scalable bitstream.

heter set sample
h parameter sef elementary stream that consists of those parameter set NAL units tha
as if presentiin the video elementary stream at the same instant in time

fe
as defined in [SO/IEC 14496-10

tructing a

3090-3, or

L NAL unit
he DCI, OPI,
pr pictures;

ts. The AVC

5 not using any of the functionalityof ISO/IEC 14496-10:—, Annex G, Annex H, Annex [, or Annefx J.

t are to be

AVC NAL unit
AVCVCLNAL unitoranon-VCL NAL unitassociated withan AVC VCL NAL unitas specified in ISO/IEC 14496-10

3.1.10

AVC VCL NAL unit
NAL unit with type 1 to 5 (inclusive)

© ISO/IEC 2024 - All rights reserved
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order

order of NAL units that conforms to the applicable video standard

Note 1 to entry: When a single track carries a video bitstream, the NAL units are stored in the canonical order. When
multiple tracks are used to a carry a video bitstream, an implicit or explicit video bitstream reconstruction process
might be applied to recover the canonical order.

3.1.12
canonical

stream format

elementary stream that contains NAL units in the canonical order and conforms to the constraints specified
in this document for carrying an elementary stream of the applicable video standard in one or more tracks

3.1.13
complete
minimal s¢

3.1.14
cropped f
width and

3.1.15
default sa
default g

3.1.16
elementai
sequence (¢

subset
t of tracks that contain all the information in the original bitstream

rame dimensions
height of the decoded frame after applying the output cropping parameters

mple group description index
Foup description index of sampleGroupDescriptionBox Withwefsion greater than or

'y stream
f one or more bitstreams of the applicable video stahdard

Note 1 to enjtry: The term elementary stream is not directly related to the terms video elementary stream|

set element

Note 2 to er]

ary stream, and video and parameter set elementaty stream.

try: The applicable video standard can be included as a prefix to the term elementary stream. K

an AVC elempentary stream refers to an elementary stréam that is a sequence of one or more bitstreams co

ISO/IEC 14

3.1.17
extractor
in-stream

}96-10.

structure using a NAL unithgeader for extraction of data from other tracks

Note 1 to entry: Extractors contain.instructions on how to extract data from other tracks. Logically an E

be seen as
pointing to.

3.1.18
HEVC sam
access uni

3.1.19
implicit r¢

h pointer to data. While reading a track containing Extractors, the Extractor is replaced by t

ple
as defined'in ISO/IEC 23008-2

pqual to 2

parameter

or example,
hforming to

tractor can
he data it is

pconstruction

reconstruction of a stream of access units from two or more tracks not using extractors

3.1.20

in-stream structure
structure residing within sample data
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3.1.21
layer

ISO/IEC 14496-15:2024(en)

scalable layer
<SVC, MVC, and MVD> set of VCL NAL units with the same values of dependency_id, quality_id, and temporal_

id, and the

associated non-VCL NAL units

Note 1 to entry: A scalable layer with any of dependency_id, quality_id, and temporal_id not equal to 0 enhances the
video by one or more scalability levels in at least one direction (temporal, quality or spatial resolution)

Note 2 to entry: SVC uses a "layered" encoder design that results in a bitstream representing "coding layers". In some
publications the 'base layer' is the first quality layer of a specific coding layer. In some publications the base layer is
the scalable layer with the lowest priority. The SVC file format uses "scalable layer" or "layer" in a general way for
describing nested bitstreams (using terms like AVC base layer or SVC enhancement layer).

3.1.22
layer

scalable layer

<HEVC and

3.1.23
layer set
set of layg
bitstream

3.1.24

L-HEVC sa
picture un
by the trad

3.1.25

MVC NAL
MVC VCL
ISO/IEC 14

Note 1 to
ISO/IEC 144

3.1.26
MVC samy
one or mo
NAL units

3.1.27

MVC VCL NAL unit
vith type 205;0r NAL unit with type 14 when the immediately following NAL unit is an AVC VCL

NAL unit v
NAL unit

Note 1 to ey

its that are within an access unit as specified in Annex-E.of ISO/IEC 23008-2 and are r¢

VVC> set of VCL NAL units with the same value of nuh_layer_id and the associated-non-VClI

rs represented within a bitstream created from another bitstream by operation d
extraction process

mple

k

nit
496-10

entry: The association of non-VCL NAL units with MVC VCL NAL units is specified in 4
}96-10.

le
e view components as(defined in Annex H of ISO/IEC 14496-10:— and the associate

try:(MVC VCL NAL units do not affect the decoding process of a legacy AVC decoder.

L NAL units

f the sub-

ppresented

NAL unit or a non-VCL NAL unit associated with an MVC VCL NAL unit as specified in

Annex H of

d non-VCL

3.1.28

MVC+D depth NAL unit
MVC+D depth VCL NAL unit
NAL unit with type 21 containing a coded slice extension for a depth view component

3.1.29
MVD NAL

unit

MVD VCL NAL unit
NAL unit with type 21, containing a coded slice extension for a depth view component coded with MVC+D or
3D-AVC, or a 3D-AVC texture view component
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3.1.30

ISO/IEC 14496-15:2024(en)

MVD sample
one or more view components as defined in Annex [ or Annex ] of ISO/IEC 14496-10:— and the associated non-
VCL NAL units, where each view component contains a texture view component, a depth view component or both

3.1.31

NAL-unit-like structure
data structure that is similar to a NAL unit in the sense that it also has a NAL unit header and a payload, with
a difference that the payload might not follow the start code emulation prevention mechanism required for
the NAL unit syntax

3.1.32
natively p

resent

not include

Note 1 to ¢
included in

3.1.33
operating
<SVC, MV(

Note 1 to ej]

d in an aggregator or an extractor

ntry: Data referred to by (hence not included in) an aggregator is considered as natively pi
An aggregator is not considered as natively present.

point
,and MVD> independently decodable subset of a layered bitstream

Note 2 to e

ptry: In an SVC stream an operating point represents a particular spatial resolution, tempora

and quality] and can be represented either by (i) specific values of DTQ (d€pendency_id, temporal_id and
or (ii) specific values of P (priority_id) or (iii) combinations of them (e.g, PDTQ). Note that the usage of p
defined by the application. In an SVC file a track represents one or more' operating points. Within a track
used to define multiple operating points.

Note 3 to entry: The bitstream subset of an MVC or MVD operating point represents a particular set of ta

views at a
subset. In M
a depth viey

Note 4 to er

3.1.34
operating
<HEVC> in|

particular temporal resolution, and consists ofiall the data needed to decode this particula
VD each target output view in the bitstream subset of an MVD operating point can contain a tq
v or both.

try: An operating point is referred todsjan operation point in Annex H of ISO/IEC 14496-10:—

point
dependently decodable stibset of a layered bitstream, where one or more layers in the s

are indicatled to be output layers

Note 1 to ej]
Note 2 to ej

3.1.35
operating
<VVC> ten

try: An operatingpoint is referred to as an output operation point in ISO/IEC 23008-2.

esent. Data

try: Each operating point consists of all the data needed to decode this‘particular bitstream subset.

resolution,
quality_id)
riority_id is
tiers can be

rget output
I bitstream
xture view,

bt of layers

try: Each operatingpoint consists of all the data needed to decode this particular bitstream subset.

point
\poral subset of an output layer set (OLS), identified by an output layer set (OLS) i

highest va

ue‘of Temporalld

Tdex and a

Note 1 to entry: Each operating point consists of all the data needed to decode this particular bitstream subset.

Note 2 to entry: An operating point is referred to as an operation point in ISO/IEC 23090-3.

3.1.36

output layer set
set of layers consisting of the layers of one of the specified layer sets, where one or more layers in the set of
layers are indicated to be output layers, as specified in ISO/IEC 23008-2 or ISO/IEC 23090-3
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3.1.37

ISO/IEC 14496-15:2024(en)

parameter set
<AV(, SVC, MVC, MVD, HEVC, L-HEVC, VVC, EVC> video parameter set, sequence parameter set, picture

parameter

set, or adaptation parameter set as defined in the applicable video standard

Note 1 to entry: This term is used to refer to all types of parameter sets.

<LCEVC> sequence_configuration, global_configuration, or additional_info

Note 2 to entry: As defined in ISO/IEC 23094-2.

3.1.38

parameter set elementary stream

elementary

onlizr coarnnen o d i abiin oo b o0

NAL units

synchroni

3.1.39

Chproanmn combotning oo lag e dn i AF
LI CAaIlll \fUllLulllllls ounlxyn\,o IIIauc \A}I \v 2y

red with the video elementary stream

OTITy octqucTCCaont pretar T par ottt STt

picture unit

set of VCL

Note 1 to ¢
applicable

3.1.40
prefix NA
NAL unit v

NAL units and their associated non-VCL NAL units

ntry: The association of VCL NAL units and non-VCL NAL units with pietufre units is spec
ideo standard.

L unit
Fith type 14

Note 1 to emntry: Prefix NAL units provide scalability information about’AVC VCL NAL units and filler dat4

Prefix NAL
asarespon

3.1.41

units do not affect the decoding process of a legacy AVE.decoder. The behaviour of a legacy AV
Ge to prefix NAL units is undefined.

rectangular region
hat does not contain holes and does not overlap with any other rectangular region of the same picture

rectangle

3.1.42
reference
layer that i

Note 1 to
subclause 9

3.1.43

layer
s indicated as possibly needed-\fer decoding of another layer

bntry: For layered HEVC,-reference layers can be indicated by the 'oinf' sample group
16.2.

scalable ]

yer representation

bitstream pubset that is\required for decoding the scalable layer, consisting of the scalable layer it
the scalable layers orwhich the scalable layer depends

3.1.44

sub-picture
<SVC> propersubset of coded slices of a scalable layer representation

ified in the

NAL units.
[ file reader

defined in

self and all

3.1.45

sub-picture tier
<SVC> tier that consists of sub-pictures that are constrained so that any coded slice that is not included in
the tier representation of this sub-picture tier is not referred to in inter prediction or inter-layer prediction
for decoding of this sub-picture tier

3.1.46
sub-layer

temporal sub-layer
<HEVC> set of VCL NAL units with a particular value of Temporalld and the associated non-VCL NAL units
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3.1.47
sublayer

ISO/IEC 14496-15:2024(en)

temporal sublayer
<VVC> set of VCL NAL units with a particular value of Temporalld and the associated non-VCL NAL units

3.1.48

SVC enhancement layer
layer that specifies a part of a scalable bitstream that enhances the video

Note 1 to entry: An SVC enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units
and SEI messages.

Note 2 to entry: Usually an SVC enhancement layer represents a spatial or coarse-grain scalability (CGS) coding layer

(identified

3.1.49
SVCNAL y
SVCVCL N4

Note 1 to
ISO/IEC 144

3.1.50

SVC samp
NAL units
representg

3.1.51

SVC strea
bitstream
greatest tq
where the
id, tempor
dependengd

Note 1 to €
There can h

3.1.52
SVCVCLN
NAL unit
NAL unit

Note 1 to ey

3.1.53

temporal
represent]
temporal |

s 1 bl - HIA R
Py 4 S5SPTLITTU VATUT UT UTPTITIUTIIC Yy T

nit
AL unitoranon-VCL NAL unitassociated with an SVC VCL NAL unitas specified inISO/IE

entry: The association of non-VCL NAL units with svc VCL NAL units iS)specified in 4
}96-10:—.

e
that belong to an access unit as defined in ISO/IEC 14496-10:—, subclause 7.4.1.
d by the track

n

represented by the operating point for which dépendency_id is equal to mDid, tempor
mporal_id value among mOpSet, and qualityxid is the greatest quality_id value amor]
greatest value of dependency_id of all the*operating points represented by DTQ (de
hl_id and quality_id) combinations is equal to mDid, and the set of all the operating p
y_id equal to mDid is mOpSet.

ntry: The term "SVC stream” is referenced by 'decoding/accessing the entire stream' in thig
e NAL units that are not required for decoding this operating point.

AL unit
vith type 20, or a NAL'unit with type 14 when the immediately following NAL unit is 3

try: SVC VCL NAL-units do not affect the decoding process of a legacy AVC decoder.

Jayer representation
ation of a temporal layer
hyer,and all lower temporal layers

[ 14496-10

Annex G of

P, and are

hl_id is the
g mOpSet,
pendency_
oints with

document.

n AVC VCL

3.1.54
tier

<SVC, MVC, and MVD> set of operating points within a track, providing information about the operating
points and instructions on how to access the corresponding bitstream portions (using maps and groups)

Note 1 to entry: In SVC file format a tier represents one or more scalable layers of an SVC bitstream. In HEVC and VVC,
the term tier is used to represent a part of the interoperability point representation consisting of profile, tier, and
level. Readers should not be confused about these two different meanings of the word "tier".

Note 2 to entry: The term "tier" is used in SVC file format to avoid confusion with the frequently used term layer. A tier
represents a subset of a track and represents an operating point of an SVC bitstream. Tiers in a track subset the entire
track, no matter whether the track references another track by extractors.
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Note 3 to entry: An MVC or MVD tier represents a particular set of temporal subsets of a particular set of views.

3.1.55

tier representation

represent

ation of the tier

bitstream subset that is required for decoding the tier, consisting of the tier itself and all the tiers on which
the tier depends

3.1.56

video elementary stream
elementary stream containing access units made up of NAL units for coded picture data

3.1.57

video and
elementar

3.1.58
video stre
self-contai

3.1.59
virtual ba
AVC comps

Note 1 to e
specified in

base view ajnd samples of the virtual base view are aligned by decoding times.

3.1.60
VVC bitstr
bitstream

Note 1 to er
writer inclu
bitstream c

3.1.61

VVC extralction base track

VVC track

3.1.62
VVC merg
VVC track

3.1.63
VVC non-\
track that

3.1.64

hed independently decodable video bitstream

parameter set elementary streamt
y stream containing access units with coded pictures and with parameter sets

am

se view
itible representation of an independently coded non-base view

rtry: The virtual base view of an independently coded non-base(view is created according to
ISO/IEC 14496-10:—, subclause H.8.5.5. Samples containing.data units of an independently

eam
conforming to the VVC standard (ISO/IEC 23090-3)

try: Unless otherwise scoped in the text, the tepm VVC bitstream refers to the entire bitstream

des in a file, possibly stored in multiple tracks. In some occasions, Clause 11 specifically refers
pntained in a track, either natively or theiigh resolving ' subp' track references or 'recr' tracK

fhat references another VVE track through a 'recr' track reference

e base track
that references VIVC subpicture tracks though a 'subp' track reference

[CL track
contains.only non-VCL NAL units and is referred to by a VVC track through a 'vvcN' tracl

VVC subpicture

the process
coded non-

that the file
to the VVC
references.

k reference

subpicture as defined in in the VVC standard (ISO/IEC 23090-3)

Note 1to entry: Unless otherwise scoped in the text, the terms VVC subpicture and subpicture are used interchangeably.

3.1.65

VVC subpicture track
track that contains either a sequence of one or more VVC subpictures forming a rectangular region or a
sequence of one or more complete slices forming a rectangular region
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3.1.66

VVC track

track that represents a VVC elementary stream by including NAL units in its samples and/or sample entries,
and possibly by associating other VVC tracks containing other layers and/or sublayers of the VVC elementary
stream through 'vvcb' entity group and the 'vopi' sample group or through the 'opeg' entity group, and
possibly by referencing VVC subpicture tracks

3.2 Abbreviated terms

3D-AVC Three-dimensional Advanced Video Coding [refers to ISO/IEC 14496-10 when the techniques in
Annex ] (Multiview and Depth Video with Enhanced Non-Base View Coding) are in use]

3D-HEVC Three-dimensional High Efficiency Video Coding [refers to ISO/IEC 23008-2 when the fechniques
in Annex I (3D High Efficiency Video Coding) are in use]

A3D Three-dimensional Advanced Video Coding [refers to ISO/IEC 14496-10 when the te¢hniques in
Annex ] (Multiview and Depth Video with Enhanced Non-Base View Codihg) are in fise]

NOTE1 The abbreviation A3D is used in terminology related to syntax elements and structures, whereas the
abbreviation 3D-AVC is used otherwise.

ALF Adaptive Loop Filter

APS Adaptation Parameter Set

AU Access Unit

AUD Access Unit Delimiter

AVC Advanced Video Coding. Where contrastedwith SVC, MVC, or MVD in this document, this term

refers to the main part of ISO/IEC 14496-10:—, including none of Annex G (Scalable Vidgo Coding),
Annex H (Multiview Video Coding),,Annex [ (Multiview and Depth Video Coding), and Annex |
(Multiview and Depth Video with-Enhanced Non-Base View Coding)

BLA Broken Link Access

CBR Constant Bit Rate

CLVS Coded Layer Video Sequence
CRA Clean Random-Access

CTU Coding Tree Unit

CVS Coded\Video Sequence

DCI Decoding Capability Information
DRA Dymamic Range AdjuSTment

EOB End of Bitstream

EOS End of Sequence

EVC Essential Video Coding

FF File Format

GC Global Configuration for LCEVC [ISO/IEC 23094-2]
GDR Gradual Decoding Refresh
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HEVC
HRD

ID

IDR
IRAP
ISOBMFF
LCEVC

ISO/IEC 14496-15:2024(en)

High Efficiency Video Coding

Hypothetical Reference Decoder

Identifier

Instantaneous Decoding Refresh

Intra Random Access Point

ISO Base Media File Format (ISO/IEC 14496-12)

Low Complexity Enhancement Video Coding [ISO/IEC 23094-2]

L-HEVC
LMCS
MVC

MVCD

MVC+D

NOTE 2
abbreviatioj

MV-HEVC

MVD

NAL
OPI
PH
PPS
PU
RADL

Layered High Efficiency Video Coding
Luma Mapping with Chroma Scaling

Multiview Video Coding [refers to ISO/IEC 14496-10 when the techniquesin Annex H
Video Coding) are in use]

Multiview Video Coding Plus Depth [refers to ISO/IEC 14496-10.when the techniques
(Multiview and Depth Video Coding) are in use]

Multiview Video Coding Plus Depth [refers to ISO/IEC 14496-10 when the techniques
(Multiview and Depth Video Coding) are in use]

[he abbreviation MVCD is used in terminology related¢to Syntax elements and structures,
n MVC+D is used otherwise.

Multiview High Efficiency Video Coding.[refers to ISO/IEC 23008-2 when the tec
Annex G (Multiview High Efficiency Video Coding) are in use]

Multiview Video Coding Plus Depth\[refers to ISO/IEC 14496-10 when the techniqueg
(Multiview and Depth Video Goding) or Annex ] (Multiview and Depth Video with
Non-Base View Coding) are inuse]

Network Abstraction Layer
Operating Point Information
Picture Header

Picture Parameter Set
PictureUnit

Random Access Decodable Leading

[ Multiview

in Annex I

in Annex I

rhereas the

hniques in

in Annex I
Enhanced

RASL
RBSP
ROI
SAP
SC
SEI
SH

Random Access SKipped Leading

Raw Byte Sequence Payload

Region-Of-Interest

Stream Access Point

Sequence Configuration for LCEVC [ISO/IEC 23094-2]
Supplemental Enhancement Information

Slice Header
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SHVC Scalable High efficiency Video Coding [refers to ISO/IEC 23008-2 when the techniques in Annex H
(Scalable High Efficiency Video Coding) are in use]

SPS Sequence Parameter Set

STSA Step-wise Temporal Sub-layer Access [in the context of ISO/IEC 23008-2] or Step-wise Temporal
Sublayer Access [in the context of ISO/IEC 23090-3]

SvC Scalable Video Coding [refers to ISO/IEC 14496-10:— when the techniques in Annex G (Scalable
Video Coding) are in use]

TSA Temporal Sub-layer Access

VCL Video Coding Layer

VPS Video Parameter Set

VVC Versatile Video Coding

3.3 Conyentions

Mathematjcal functions:

X X<:y
Min( x|y ) =
y 5 x>y

4 Geneal definitions

4.1 Ovefview

The specifications in this clause apply to all coding:systems identified in this specification, unless gpecifically
over-ridden by definitions in the clause for a spécific coding system.

4.2 Saniple and configuration definition

4.2.1 Gdneral

For sampl¢ formats specified.ih.this document, a sample contains an access unit or a part of an access unit
(e.g. in a tfack containing a(part of a multi-layer video bitstream), where an access unit is as defjned in the
appropriate specification!

onicalorder and restrictions

\n elementary stream is stored in the ISO Base Media File Format in a manner that a single trgck contains
the elemen ary stream in the canonlcal stream format ora reader can reconstruct the canomcal stream format from

that need to customlze “the stream for dellvery over dlfferent transport protocols — MPEG 2 Systems RTP, and so
on — need not remove information from the elementary stream while being free to add to the elementary stream.
Furthermore, a canonical stream format allows such operations to be performed against a known initial state.

When multiple tracks are used to store an elementary stream, as may be the case for Clauses 6, 7, 9, 10, and
11, some tracks may contain canonical streams while others may need to be processed (e.g. when extractors
are used or when an implicit reconstruction of access units is needed) to produce a canonical stream.

The canonical stream format is an elementary stream that satisfies the following conditions:

— SEI NAL units: All SEI NAL units shall be contained in the parameter set arrays, or in the sample whose
decoding time is at the time, or immediately precedes the time (with no intervening samples), when the
SEI messages come into effect instantaneously. In general, SEI messages for a picture shall be included
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in the sample containing that picture and that SEI messages pertaining to a sequence of pictures shall
be included in the sample containing the first picture of the sequence to which the SEI message pertains.
The order of SEI messages within a sample is as defined in the applicable video coding standard.

— NAL unit order: The sequence of NAL units in an elementary stream and within a single sam

ple shall be

in a valid decoding order for those NAL units as specified in the applicable video coding standard.

— All timing information is external to stream: Picture Timing SEI messages that define presentation
or composition timestamps may be included in the video elementary stream, as these messages contain
other information than timing, and may be required for conformance checking. However, all timing

information is provided by the information stored in the various sample metadata table

s, and this

information over-rides any timing provided in the video layer. Timing provided within the video stream

in this file format should be ignored as it may contradict the timing provided by the file form

at and may

not be|correct or consistent within itself.

NOTE 2 [his constraint is imposed due to the fact that post-compression editing, combination;‘or re

timing of a

stream at the file format level can invalidate or make inconsistent any embedded timing informdtion present within

the video stfream.

— No start codes: The elementary streams shall not include start codes. As.stored, each NAL unit is

preceded by a length field as specified in 4.2.3; this enables easy scanningyof the sample's

NAL units.

Systerns that wish to deliver, from this file format, a stream using start-codes will need to reformat the

stream to insert those start codes.

This subclause defines the structure of the samples. Samples are externally framed and have a size supplied

by that extlernal framing. The syntax of a sample is configured via the decoder specific configuration for the
elementary stream. An example of the structure of a video sample is depicted in Figure 1.
Access Slice Slice
< Unit = SEI s NAL Unit = NAL Unit
E" Delimiter E” NAE-Unit E” (Primary E" (Redundant
3 NAL Unit 35 (ifpresent) 3 Coded 35 Coded Picture)
(if present) X Picture) (if present)

Figure 1 — Example structure of a sample

An access linit is made up of a)set of NAL units. Each NAL unit is represented with a:

— Length: Indicates the\length in bytes of the following NAL unit. The length field may be configured to be

of 1, 2] or 4 bytes:

— NAL Uhit: Gontains the NAL unit data as specified in the applicable video coding standard.

4.2.3.2 h_yﬂtaA

aligned (8) class NALUSample
{
for (i=0; i<sample size; ) // to end of the sample
{
unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
bit (NALUnitLength * 8) NALUnit;
i += (DecoderConfigurationRecord.LengthSizeMinusOne+1) + NALUnitLength;
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4.2.3.3 Semantics

DecoderConfigurationRecord indicates the record in the

AVCDecoderConfigurationRecord in the case of AVC).

matching sample entry

(e.g.

NALUnitLength indicates the size of a NAL unit measured in bytes. The length field includes the size of both
the NAL header and the NAL unit payload but does not include the length field itself.

NALUnit contains a single NAL unit. The syntax of a NAL unit is defined in the appropriate specification (e.g.
[SO/IEC 14496-10) and includes both the NAL unit header and the variable-length NAL unit payload.

4.2.4 Optional boxes in the sample entry

Unless otHerwise explicitly specified, the optional boxes, including the BitrRateBox, in the sample entry
document [the information for the output bitstream by the file parser reconstructed from this track and all
the tracks[this track depends on for decoding.

4.3 Video track structure

In the ter
They therg

a)
b) avide
q

A video sty

inology of ISO/IEC 14496-12, both video and parameter set tracks,are video or vispal tracks.

fore use:
ahandfler type of 'vide' in the HandlerBox;
b media header 'vmhd';

and, a$ defined below, a derivative of the visualsampleEntry(
eam is represented by one or more video tracksina file.

ternatives
puld select
m, as appropriate. See ISO/IEC 14496-12 for informative labelling of why tracks are miembers of

If there is jnore than one track representing scalable aspects of a single stream, then they form a
to each other, and the field 'a1ternate group' should-be used, or the composition system used sh
one of the

alternate g

4.4 Tem

The ISO B4
for use by

a)
b) templ3

altert

depth take
0x18 —
0x28 -
0x20 —

roups.

plate fields used

se Media File Format defines a number of fields that have default values but that may

ate group in the TeackHeaderBox (see 5.4.8 on stream switching).
ite field 'depth'linthe visualsampleEntry to document the presence of alpha.

s one of thefollowing values:

the video)sequence is in colour with no alpha
the yideo sequence is in grayscale with no alpha
thie'video sequence has alpha (gray or colour)

specific sub-systems. Tragks containing video data may use the following template fields:

be defined

4.5 Visual width and height

The width and height fields in a visualsampleEntry shall correctly document the maximum cropped frame

dimension

s in any sample of the video stream that is described by that entry.

The width and height fields do not reflect any changes in size caused by SEI messages such as pan-scan. The
visual handling of SEI messages such as pan-scan is both optional and terminal-dependent.

Note that the visual size in the SPS or PPS may be either frame or field size; in the sample entry, it is always
the frame size.
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The width and height fields in the track header may not be the same as the width and height fields in
the one or more visualSampleEntry in the video track. As specified in the ISO Base Media File Format, if
normalized visual presentation is needed, all the sequences are normalized to the track width and height for
presentation.

4.6 Decoding time (DTS) and composition time (CTS)

Samples are stored in the file format in decoding order. If picture reordering is not used and decoding and
composition times are the same, then presentation is the same as decoding order and only the time-to-
sample 'stts' table is used. Note that any kind of picture may be reordered, not only B-pictures.

If decoding time and composition time differ, the composition time-to-sample 'ctts' table is also used in

"A'H.th thn op ot fab]n

conjuncti

4.7 Sam

This versi
to 'roll’

than Claus
with groug
ISO/IEC 14

This versi
to 'rap
than Claus
grouping

ISO/IEC 14

NOTE 1

can be sign
random acg
SEI messag
gradual deg
in its pictuy

ple groups on random access recovery points 'ro11' and random access poi

bn of ISO/IEC 14496-15 disallows the presence of sampleToGroupBox with Grouping
ind version greater than O in tracks with sample entries specified in ISO/IEC 1449
es 7 and 11. Parsers according to this version of ISO/IEC 14496-15 shallighore sample1
ing type equal to 'ro11' and version greater than 0 in tracks with'\sample entries s
496-15 other than Clauses 7 and 11.

bn of ISO/IEC 14496-15 disallows the presence of sampleToGretipBox wWith grouping
and version greater than 0 in tracks with sample entries‘specified in ISO/IEC 1449
le 7. Parsers according to this version of ISO/IEC 1449615 shall ignore sampleToGro
Lype equal to 'rap ' and version greater than Q if)tracks with sample entries s
496-15 other than Clause 7.

nts 'rap

rype equal
6-15 other
oGroupBox
pecified in

Fvpe equal
16-15 other
hpBox with
becified in

[he video coding system can include the concept of\gradual decoding refresh (GDR). For AVC and HEVC, this

hlled in the bit-stream using the recovery pointSEl'message. This message is found at the begi
ess, and indicates how much data needs to be-decoded subsequent to the access unit at the po
e before the recovery is complete. For VVC)the recovery point SEI message is not supported.

oding refresh is indicated normatively with"a GDR picture that has a ph_recovery_poc_cnt syn
e header. The GDR picture is indicated’by a GDR NAL unit type and the value of the ph_recov

syntax elenjent is used to identify the recovery point picture.

When all 3
message ¢

ccess units in output order.starting from the access unit at the position of a recover)
in be successfully decoded after random access, i.e. when the recovery_frame_cnt synt

of the recolvery point SEI message isiequal to 0, the Random Access Point (' rap ') sample grouping

used. The

This conce
Groups. In
for VVC th
words, vis
element of
syntax ele

Random Access Point ('rap ') sample grouping should not be used for VVC.

pt of gradual recevery is supported in the file format also by using visualRollRecd
order that the.group membership marks the sample containing the recovery point SEI

hning of the
tition of the
nstead, the
fax element
bry_poc_cnt

y point SEI
hx element
r should be

veryEntry
lessage, or

e GDR picture, the 'rol1l distance' is constrained to being only positive (i.e. a post-rolll). In other

ualRollRstoveryEntry Groups can be used when the value of the recovery_frame_
the recovery point SEI message is greater than 0 or when the value of the ph_recove
mentin VVC is greater than 0.

Cnt syntax
ry_poc_cnt

NOTE 2

The roll-group counts samples in the file format; this does not necessarily match the way that the distances
are represented in the recovery point SEI message or by the ph_recovery_poc_cnt syntax element in VVC.

Within a stream, it is necessary to mark the beginning of the pre-roll, so that a stream decoder may start
decoding there. However, in a file, when performing random access, a deterministic search is desired for the
closest preceding frame that can be decoded perfectly (either a sync sample, or the end of a pre-roll).

4.8 Hinting

Note that what the hint tracks call "B frames" are actually 'disposable’ pictures or non-reference pictures,
for example as defined in ISO/IEC 14496-10.
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Care should be taken when the structures in Annex A (aggregators or extractors) are in use and the track
is hinted. These structures are defined only for use in the file format and should not be transmitted. In
particular, a hint track that points at an extractor in a video track would cause the extractor itself to be
transmitted (which is probably both incorrect and not the desired behaviour), not the data the extractor
references. Hint tracks should normally directly reference NAL units specified in the applicable video coding
standard.

4.9 On change of sample entry (informative)

In this clause, resetting decoding can be regarded as a similar process as starting the decoding from the
beginning of a video stream.

A change

hal fhﬂ camn]n entryu iC (‘ﬂllcﬂfl 'F{\]" nvamn]n I’\‘Y ba | rhannn (\F narametor cnfrc‘ rﬂncin(‘ the Same
b = r J e 7 P = =7 o r J e ts

parameter;

For the six
bitstream
changes.

For the fild
parserise

There

When mot
encoded a1

The fii

Decod
associ

setID(s) in a visualSampleEntry.

gle-layer video file formats specified in Clauses 5 and 8, the video decoder fgr deco
output from the file parser is expected to be reset at the first sample at which the sa

format specified in Clause 11, the video decoder for decoding of the bitstream output f1
kpected to be reset at the first sample at which the sample entry chdnges if the followir

is no 'dcfi' sample group, as specified in subclause 11.4.11, ingluded in the track.

e than one sample entry is used in a track, random accessing is enabled if a video
1d encapsulated in the track as follows:

st sample that a sample entry is associated with (i.e4 applies to) is a sync sample.

ing of samples that a sample entry is associated‘with does not rely on data from any
hted with the sample entry or data from any.0ther sample entry.

ling of the
nple entry

om the file
1g applies.

stream is

sample not

For the mylti-layer video file formats specified in(€lauses 6 and 7, the video decoder for decodling of the

bitstream
base track
entry is u
encoded ai

The fi
syncs

Decod
track 3
associ
firsta
an acc

Y

NOTE
or in the sa

putput from the file parser is expected to be reset at the first sample in the base track
(as defined in Clauses 6 and 7) at which the sample entry changes. When more than d
bed in the base track or scalable~base track, random accessing is enabled if a video
1d encapsulated in the track as.fellows:

st sample that a samplé-entry in the base track or scalable base track is associate
pmple.

ing of the set of @ceess units from the first access unit containing the first sample i
issociated with'a;sample entry to the last access unit containing the last sample in the
hted with theisample entry, inclusive, does not rely on data from any access unit earli
Ccess unitdn-decoding order or data from any sample entry associated with a sample ca
bss unit'earlier than the first access unit in decoding order.

Vhenparameter sets are stored other than in the sample entry, i.e. either in a separate paramet

pr scalable
ne sample
stream is

] with is a

n the base
base track
br than the
ntained in

er set track,

mples in the video track, it is possible that there are two parameter sets with the same identif

er, with the

semantics (defined in the applicable video coding standard) that the second occurrence replaces the first from that
time onwards in the stream. Converting such a stream to a form in which all parameter sets are in a single sample
entry involves more than moving the applicable NAL units into the sample entry; one of the two occurrences will
need a new identifier value, and the video NAL units that refer to it by identifier will also need updating. Alternatively,
multiple sample entries can be used for the storage of parameter sets with same ID, in which case sample to sample
entry association needs rewriting.

In the following, let the L-HEVC base track be the track referred to by a track reference of type 'oref’
(when present) or the present track (when it contains an 'oinf' sample group). For the multi-layer video
file formats specified in Clause 9, the video decoder for decoding of the bitstream output from the file
parser is expected to be reset at the first sample in the L-HEVC base track at which the sample entry or the
'oinf' sample group description entry changes. When more than one sample entry or 'oinf' sample group
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description entry is used in the L-HEVC base track, random accessing is enabled if a video stream is encoded
and encapsulated in the track as follows:

— The first sample that a sample entry or an 'oinf' sample group description entry in the L-HEVC base
track is associated with has an IRAP picture (as specified in ISO/IEC 23008-2) at the lowest layer carried
in the track.

Decoding of the set of access units from the first access unit containing the first sample in the L-HEVC
base track associated with a sample entry or an 'oinf' sample group description entry to the last access
unit containing the last sample in the L-HEVC base track associated with the sample entry or 'oinf"
sample group description entry, inclusive, does not rely on data from any access unit earlier than the first
access unit in decoding order or data from any sample entry or 'oinf' sample group description entry
associated with a sample contained in an access unit earlier than the first access unit in decoding order.

4.10 SEI Information box
4.10.1 Dé¢finition
Box Type: 'seii!
Container: Scheme Information box ("schi') or visualSampleEntry
Mandatoryr: Yes (in the schemeInformationBox), No (in a VisualSampleEntry)
Quantity: One (in the schemeTInformationBox), Zero or oney(ina visualSampleEntry)
The SEI Ipformation box documents the SEIs in a stream¢s When contained in a visualSafpleEntry,
numRequirgdsels shall be 0. By inspecting the SEI Information box a player will know which SE] messages
it can assume to be present, and which are deemed necessary by the file author for correct playhjack. There
might be other SEIs present in the bitstream that are netdocumented by this box.
4.10.2 Syptax
aligned (8) class SeilInformationBox extends Box ('seii') {
unsigngd int (16) numRequiredSEIs;
for (i|= 0; 1 < numRequiredSEIs; %i++) {
unsigngd int (16) requiredSEI IDy
}
unsigngd int (16) numNotRequinedSEIs;
for (i]= 0; 1 < numNotReguiredSEIs; i++) {
unsigngd int (16) notreguiredSEI ID;
}
}
4.10.3 Semantics
requiredsfI 10 takes on the value "payloadType" of an SEI message present in the bitstream thaf{is deemed
necesgary by the file author for correct playback.

notrequiredseTl 1D takes on the value "payloadType" of an SEI message present in the bitstream that is not
deemed necessary by the file author for correct playback.

4.11 Post-decoder requirements scheme for signalling of SEI

4.11.1 General

In order to handle situations where the file author requires certain actions on the player or renderer, the
ISO base media file format specifies the restricted-video mechanism where sample entries are hidden
behind the generic sample entry 'resv'. The mechanism applies to all coding systems identified in this
document. For the case of signalling of SE], a file author can list occurring SEI message IDs and classify them
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into two categories: those that are deemed required by the file author for correct playback, and others. The
occurrence of either type of SEI messages can be signalled in the SEI Information box.

4.11.2 Definition

The scheme for signalling of SEI is defined here.

The SchemeType 'ase1’ is used.

The SEI information box is mandatory in the SchemelnformationBox under the 'ase1' scheme. In this case,
it contains information about the SEI messages present in the bitstream. Although the SEI messages are not
required for decoding, the file author may require certain actions for rendering or other purposes. The box
distinguishes between an SEI that is required to be understood for correct playback and an SEI that is not

required f¢r correct playback (but may enhance playback).

The SEI m
SEI Inform

4.12 Alternative extraction source track grouping

Members d
'subp', '9

of type 'a]

A 'subp’,
As implied
any single
subclause

bssages listed here should be stored either in the bitstream or in the Configuration R
ation box does not contain the actual SEI messages, it only lists those that occtir in the

fthe track group with track group type equalto 'alte' are alternativesto be used as g
cal' or 'sabt' track reference. The value of (f1ags & 1) shall be equal to 1 in a TrackGrd
te' to indicate the uniqueness of track group id as specifiedinASO/IEC 14496-12.

'scal' or 'sabt' track reference may refer to a track gfcup id value of an 'alte’ ty
by the general semantics of a track reference to a track group id specified in ISO/IEQ
track of an 'alte' track group is a valid source for ¥ V€& subpicture track selection as s

ecord. The
bitstream.

source for
upTypeBox

ack group.
14496-12,
pecified in

11.6.3 or for extraction as specified in Clause A.3¢and Clause A.7 or for bitstream recopnstruction

from tile tj

NOTE
track group
merge base
the same sq
readers are
group valug

4.13 NAL

4.13.1 D¢

The naLuM
when preg

acks as specified in subclause 10.5.4.

[racksinan 'alte' track group could represent‘different source content as long as any track in|

the ralte’

is a suitable source for AVC or HEVC extractors or for the reconstruction of a VVC access unit in a VVC

track. Tracks that have the same non-zero alternate group value in the TrackHeaderBo
urce content. When the same 'alte' track group is referenced multiple times from a single
generally advised to select different\fracks from this track group with different non-zero 3
s to resolve the references.

unit map entry
finition

LpEntry may bé used to assign an identifier, called group1p, to each NAL unit. The nat
ent, shall belinked to a sample group description providing the semantics of that gr

link shall

the four-character'cade of the associated sample grouping type. Consequently, a sampleToGroupB
'nalm' shdll never use version 0 of the box. It is not permitted to indicate an associated groupif]
which the paniple group description definition does not provide semantics for group1n.

e providéd by setting the grouping type parameter of the sampleToGroupBox of type

- represent
sample, file
lternate

UMapEntry,
upID. This

'nalm' to
bx of type
g type for

A track shall not contain both a sampleToGroupBox oftype 'nalm' associated with grouping type parameter
equal to a particular value groupType and sampleToGroupBox of type groupType. When a track contains a
SampleToGroupBox Of type 'nalm' associated with grouping type parameter grouplype, NAL units of the
mapped sample are indirectly associated with the sample group description of type groupType through the
groupID of the NALUMapEntry applicable for that sample. When a track contains a sampleToGroupBox of type
groupType, each sample is directly mapped to the sample group description of type groupType through the
sampleToGroupBox Of type groupType and all NAL units of the mapped sample are associated with the same

groupID.
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4.13.2 Syntax

class NAL
bit (6)
unsign
unsign

if (la
uns

} else
uns

}

for (i

if

uns

4.13.3 Se

large siz

rle indicaf

entry cou
corres
When

NALU star
associ

groupID
partic
to tha
is proy
group]

Each NAL-

If the
or by 1

Other}
NALUM4

When usec

UMapEntry () extends VisualSampleGroupEntry
reserved = 0;

ed int (1) large size;

ed int (1) rle;

rge size) {

igned int (16)
{

igned int (8)

('nalm'")

{

entry count;
entry count;

=1; i<= entry count;

(rle) {

if (large size) {
unsigned int (16)

i++)

{

NALU start number;

else {
unsigned int (8) NALU start number;

i gned int (16) grouplD;

mantics

es whether run-length encoding is used (1) to assign gfoup1D to NAL units or not (0).

rleis equalto 0, entry count represents the total number of NAL units.

E number is the 1-based NAL unit index in, the sample of the first NAL unit in the c
hted with group1b.

$pecifies the unique identifier of:the group. All NAL units mapped to the same grd

ilar groupiD value have the same properties in all the sample groups that indicate

[ particular group1D value and-are contained in this track. More information about

ng_type_parameterOftheSampleToGroupBoxOftype'nalmh
ike-structure, if any;that is present in a sample is treated as follows:

NAL-unit-like-strycture is an aggregator, all NAL units aggregated by the aggregator b
eference countas a single NAL unit in the indexing provided by the NALUMapEntry.

vise, the )NAL-unit-like structure counts as one NAL unit in the indexing provid
pEntsy, prior to resolving or processing the NAL-unit-like structure.

with movie fragments, new NAL unit maps can be defined for the duration of the movie

L indicates whether the number of NAL units entries in the track samples is represent
16 bitg.

ht specifies the number of entries in the map. Note'that when rie is equal to 1, the ef
ponds to the number of runs where consecutive)NAL units are associated with the s3

ed on 8 or

try count

me group.

hrrent run

up with a
A mapping
the group

Fided by the sample groupcdeéscription entry with this group1d and grouping type equal to the

y inclusion

ed by the

fragments,

by defining a new sampleGroupDescriptionBox in the TrackFragmentBox as defined in ISO/IEC 14496-12.
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4.14 Rectangular region group entry

4.14.1 Definition

Group Type: ‘trif!

Container: SampleGroupDescriptionBox('sgpd')
Mandatory: No

Quantity: Zero or more

The RectangularRecionGrounEntrymay be used to describe a rectangular region
o ) T 7 4 [=] [=]

NOTE 1

Rectan

NOTE 2

gul

ThEgroup

4.14.2
class
{
uns
uns

if

els

4.14.3

groupl

value

Sy|
Rec

ign
ign
(!'r
bit
e {
uns
uns
uns
uns
bit
if

uns
uns
if

Se

D is

[he definition of a rectangular region can depend on coding systems. Clauses 10 and 11 specifyj
hrRegionGroupEntry for HEVC and VVC, respectively.

[he RectangularRegionGroupEntry used to be called TileRegionGroupEntry.

ntax
FangularRegionGroupEntry () extends VisualSampleGroupEabkry ('trif')

bd int (16) grouplID;

bd int (1) rect region flag;
pct _region flag)

(7) reserved = 0;

i gned int (2) independent idc;

i gned int (1) full picture;

igned int (1) filtering disabled;
igned int (1) has dependency list;
(2) reserved = 0;

(!full picture) {

hinsigned int (16) horizontal offiSet;
insigned int (16) vertical offset;

i gned int (16) region widbths

igned int (16) region hedght;

(has dependency list){ {

hinsigned int (16) dependency rect region count;
For (i=1; i<= depehdency rect region count; i++)
unsigned int((1p) dependencyRectRegionGrouplD;

mantics

admique identifier for the rectangular region group described by this sample group

[ng type parameter is not defined for the sampleToGroupBox with grouping type 'trif

hf o cnoTnin a roctanoular region orgunentrvshall he greaterthan 0 The value O is rd
2 ing hd o ts) ls) bt o J d ts) M el

a special use.

the use the

entry. The
served for

When there is sampleToGroupBox of type 'nalm' and grouping type parameter equal to 'trif', a
SampleGroupDescriptionBox of type 'trif' shall be present, and the following applies:

— The value of group1D in a rectangular region group entry shall be equal to the group1D in one of the
entries of NALUMapEntry.

— A NAL unit being mapped to groupID 0 by a NALUMapEntry implies that the NAL unit is required for
decoding any rectangular region in the same coded picture as this NAL unit.
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NOTE 1 There can be multiple rectangular region group entries with the same values of horizontal
offset, vertical offset, region widthand region height, respectively, but with different groupid
values, for describing varying dependencies.

rect region flag equal to 1 specifies that the region covered by the NAL units within a picture and

associated with this rectangular region group entry is a rectangular region, and further information
of the rectangular region is provided by subsequent fields in this rectangular region group entry. The
value 0 specifies that the region covered by the NAL units within a picture and associated with this
rectangular region group entry is not a rectangular region, and no further information of the region is
provided in this rectangular region group entry.

NOTE 2  Therect region flag usedtobecalled tile region flag.

ok 1o agnaiad 1o oo o ] £ Sz deazo 1oz 1oz A oo

When prmutti-tayer-bitstreamis-earriedinone-er-more-tracks,foranytwetayerstayerAany layerB of
the bifstream, the following constraint applies: When a NAL unit of layerA is associated withl a group1p
value [gIdA for which the corresponding rect_region_flag is equal to 1, and a NAL unjt of layerB is
associpted with a group1Dp value gldB for which the corresponding rect region flagisequalto 1, gldA
shall ot be equal to gldB.

independeft idc specifies the coding dependencies between each rectangular region associatedl with this

rectarjgular region group entry and other rectangular regions in the same picture or in referenfe pictures
of the $ame layer. Inter-layer dependencies, if any, are indicated by a list of dependencyrectRegionGroupID
(when|has_dependency list isequalto 1).

This field takes the following values:

en independent_idc is equal to 0, the coding dependericies between this rectangular fegion and
other rectangular regions in the same picture or in reference pictures of the same lay¢r is either
ddscribed by a list of dependencyRectRegionGroupFD (When has dependency list is eqy al to 1) or
ujknown (when has dependency 1list is equal to'@).

en independent_idc is equal to 1, there arésno temporal dependencies between this rectangular
ion and the rectangular regions with différent group1Din any reference pictures of the same layer
byt there can be coding dependencies between this rectangular region and a rectangylar region
w]th the same group1D in a reference picture of the same layer.

en independent idc is equal to 2, there are no coding dependencies between this rectangular
ion and any rectangular region in a reference picture of the same layer.

— The value 3 is reserved.

full pictpre, when set, indieates that each rectangular region associated with this rectangylar region

group(entry is a complete picture, in which case region width and region height shall be set to the
width[and height, respectively, of the complete picture, and independent idc shall be set to 1|or 2.

filtering| disabled;When set, indicates that for each rectangular region associated with this rectangular

region] grouprentry the in-loop filtering operation does not require access to pixels adjacent to this
rectarjguldr region, i.e., bit-exact reconstruction of the rectangular region is possible without decoding
the adjacént rectangular regions.

has dependency list, when set to 1, indicates that dependency rect region count and, when dependency

rect region count is greater than 0, a list of dependencyRectRegionGroupID are present. When set to 0,
dependency rect region count iS not present and no dependencyRectRegionGroupID is present.

horizontal offset andvertical offset give respectively the horizontal and vertical offsets of the top-left

pixel of the rectangular region that is covered by the NAL units in each rectangular region associated
with this rectangular region group entry, relative to the top-left pixel of the base region, in luma samples.
The base region used in the RectangularRegionGroupEntry is the picture to which the NAL units in a
rectangular region associated with this rectangular region group entry belongs.

NOTE 3  The definition of the base region can be overridden by a specific coding system. Clause 10 overrides
the definition of the base region for HEVC and L-HEVC.
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region width and region height give respectively the width and height of the rectangular region that is
covered by the NAL units in each rectangular region associated with this rectangular region group
entry, in luma samples.

NOTE 4

For coded streams using spatial scalability and rectangular regions on both the

base and

enhancement layers, when each layer is carried in its own track, the RectangularRegionGroupEntry sample
descriptions of the base layer will give coordinates expressed in luma samples of the base layer, while the
RectangularRegionGroupEntry sample descriptions of an enhancement layer will give coordinates expressed
in luma samples of the enhancement layer.

dependency rect region count indicates the number of rectangular regions each rectangular region
associated with this rectangular region group entry depends on.

Al rounelD givnc the of 2 rarfangu]ar raginn (ac defi

d by a

dependenc
Rectay
region
be fro

4.15 Laygq

4.15.1 De¢
The list of

the context of subclause 4.15, the term sub-layer is a collective term for the term sub-layer as

ISO/IEC 23

The group

4.15.2 Sy|

class Lay
bit (2)
unsign
for (i
bit
uns
uns
uns
uns
uns
bit
uns

4.15.3 Se|

irap gdr
layer |

RPocotrDoco
=) i

associated with this rectangular region group entry, the rectangular regions it deper
n the same layer or the reference layers.

1 information sample group
finition
layers and sub layers a track carries is signalled in the Layér Information samplg

008-2 and the term sublayer as defined in ISO/IEC 23090%3;

ntax

ErInfoGroupEntry extends VisualSampleGrQupEntry ('linf') {
reserved = 0;

bd int (6) num layers in track;

0; i<num layers in track; i++) {

(2) reserved = 0;

[ng type parameter is not defined for the sampleTogrowpBox with grouping type '1inf

gularRegionGroupEntry) that this rectangular region depends on. For a particularxgctangular

ds on may

group. In
defined in

 gned int (1)
 gned int (1)
 gned int (6)
i gned int (3)
 gned int (3)
(1) reserved
 gned int (7)

mantics

irap gdr pics_in~layer only flag;
completeness £13ag;

layer id;

min Tempordlid;

max Temporalld;

= 0;

sub Jayer presence flags;

bics~in layer only flag: equal to 1 specifies that the i-th layer with nuh_layer._i
| id contains only IRAP pictures and GDR pictures with ph_recovery_poc_cnt equal t

d equal to
b 0 and all

[RAP

nd ' GDR pictures with ph_rpr‘nvpry_pm‘_r‘nf pqn;\] to O for the i-th I:;ypr are present iy

the track.

irap gdr pics in layer only flag equal to O specifies that the i-th layer with nuh_layer_id equal to
layer id may contain pictures other than IRAP pictures or GDR pictures with ph_recovery_poc_cnt
equal to 0.

completeness flag: equal to O specifies that when min Temporal1d is equal to 0, all pictures of the i-th
layer with Temporalld value equal to 0 are present in the track. completeness flagequal to 1 specifies
that when min_Temporalid is equal to 0, all pictures of the i-th layer with Temporalld value equal to
0 may not be present in the track and all pictures of the i-th layer with Temporalld value equal to 0
that are neither IRAP pictures nor GDR pictures with ph_recovery _poc_cnt equal to 0 are present in the
track. When min Temporal1d is not equal to O for the i-th layer, the meaning of completeness flag is

unspe

cified for the i-th layer.
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num_layers_in_ track: The number oflayers carried in any sample of this track associated with this sample group.

layer id: nuh layer id ofthe layer carried in the associated samples. The instances of this field shall be in

ascending order of 1ayer id in the loop.

min TemporalId:

The minimum Temporal1d value for the sub-layers in the layer within the track. When

irap gdr pics in layer only flag is equal to 1 for the i-th layer, min Temporal1d shall be equal to 0

for the

max TemporalId:

i-th layer.

The maximum Temporalid value for the sub-layers in the layer within the tr

ack. When

irap gdr pics in layer only flagis equal to 1 for the i-th layer, max Temporal1d shall be equal to 0

for the

i-th layer.

sub layer
max Td

the bit
bit pos

4.16 Storx

When one
message n

For A

sequel]
MVCDe

For HE
indica
ecord,

For V'V
prefix

When a p

r
SEI manifatst SEI message and/or an SEI prefix indication SEI message should also be placed in the

set eleme

4.17 Sup

Multimedi
displaying]
context, th

2 A I lode o€ eloio 21 & Loie 143 LD H 4+l £ .
PLESTIICE L 1dy Ldlll UIU Ul UIIIS TITIU adat UIl }JUDlLlUll UILtl US 111 UIIC Aclusc Ul IIILIT Tl

mporalld indicates that the sub-layer with Tempora11d equal to bitPos is natively pres
is equal to 1) or present by extractors (when the bit is equal to 0) in the track. Bits,of t
itions less than min Temporalid or greater than max Temporalid are unspecified:

age of SEI manifest and SEI prefix indication SEI messages

bed to be stored, they should be stored in the decoder configuration information as foll

VC, SVC, MVC, and MVD, these SEI NAL units sheuld be stored as ins

ceParameterSetNALUnit IN AVCDecoderConfigurationRe€ord, SVCDecoderConfigurat
oderConfigurationRecord,andIWVDDecoderConfigurationRecord,respecﬁvebh

VC and L-HEVC, these SEI NAL units should be storéd as instances of na1unit with Nat |
Fing a prefix SEI NAL unit in HEVCDecoderConfigarationRecord and LHEVCDecoderConfi
respectively.

C, these SEI NAL units should be stored ag;instances of nal unit with NAL unit typei
SEI NAL unit in vvcbecoderConfiguratibnRecord.

ameter set elementary stream is-i@use for AVC, SVC, MVC, or MVD, SEI NAL units cor

ary stream.

plementary track reference

h applications mayseffer a functionality, sometimes referred to as picture-in-picture
a video with a-smaller spatial resolution over a video with a bigger spatial resoluti
e videos with the smaller and bigger spatial resolutions referred to as the supplemen

oralld to
ent (when
his field at

or more SEI NAL units containing an SEI manifest SEI message and/ervan SEI prefix indjication SEI

DWS:

tances of
ionRecord,

unit type
gurationR

hdicating a

taining an
parameter

service, of
on. In this
tary video

and the main video, pespectively.

ISO/IEC 14
and suppld
size, posit

496-12-supports such a functionality when an explicit association between a pair of jain video
mertary video is not necessary, e.g., when the file contains only two video tracks, by providing the
ondand layer of the main video and supplementary video through the header of their [respective
piementary video is
explicitly signalled, for each pair of main video and supplementary video, the window in the main video for
overlaying the supplementary video, which is smaller in size than the main video, is indicated by the values
of the matrix fields of the TrackHeaderBoxes of the supplementary video track and the main video track, and
the value of the 1ayer field of the TrackHeaderBox of the supplementary video track shall be less than that of
the main video track, to layer the supplementary video in front of the main video.

In some cases, a file writer may want or need to explicitly signal the association between a pair of main
video and supplementary video. For example, when there are more than three video tracks in the file while
only two of the video tracks are intended to be used together to provide a combined experience, an explicit
signalling of the association is needed. For this purpose, the 'supm' track reference is defined and indicates
that the video in the referencing track or in any track in the alternate group to which the referencing track
belongs, if any, can be used as a supplementary video, and that the corresponding main video can be the
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video contained in at least a referenced track or any track in the alternate group to which the
track belongs, if any.

A track with a track reference of type 'supm' shall have a handler 'vide' (specified in ISO/IEC 14
'pict' (specified in ISO/IEC 23008-12).

For each pair of supplementary video and main video, the following applies:

The track containing the supplementary video is also referred to as the supplementary video

group to which the referenced track belongs, if any.

It shallhe pnccih]p to reconstruct a bitstream representing the main video from the main

referenced

496-12) or

track.

The main video track is a referenced track of the 'supm' track reference or any track in the alternate

sideo track

according to the specifications for the sample entry of the main video track.

EXAMPLE In two examples where the video codec used for a main video is HEVC or L-HEVC, €he‘mailn video can
be contained either in a single track or in multiple tracks consisting of an HEVC or L-HEVC tile baSetrack arjd a number
of HEVC or L.-HEVC tile tracks containing 'tbas' track references that refer to the tile base traek. In the fprmer case,

the main vifleo track is that single track. In the latter case, the main video track is the tile baseé track.

EXAMPLE In two examples where the video codec used for the main video is VVC, the'main video can b
either in a yingle track or in multiple tracks consisting of a VVC merge base track and a number of VV(
tracks referfenced by the VVC merge base track through the 'subp' track reference-In the former case, the
track is thaf single track. In the latter case, the main video track is the VVC merge‘base track.

4.18 Picture region replacement sample group

4.18.1 Definition

When pPicRegionReplacementEntry iS present in a supplementary video track, it indicates th3

e contained
subpicture
main video

t the NAL

units representing the target supplementary video fégion in the main video can be replaced with the

corresponfling NAL units of the supplementary vide®. In this case, the following are required: 1}
video coddc is used for coding of the supplementary video and the main video; 2) The to-be-repld
shall be coded with NAL units containing theata for the corresponding region and excluding a
regions outside of the corresponding region;*3) No data outside the to-be-replaced region shal
data withip the to-be-replaced region; aid 4) The replacement of these NAL units by the NAL u
supplemernjtary video track (sample bysample) produces a bitstream compliant to the one indicg
sample enfry. The absence of this,sample group indicates that it is unknown whether such repl
possible.

When this
target sup(;E
video befi

video, the
synchroni

sample group is~present, the player may choose to replace the NAL units repres
lementary regign in the main video with the corresponding NAL units of the supp

corresponding NAL units of the supplementary video are all the NAL units in the deco
red samplé in the supplementary video track.

4.18.2 Syptax

The same
ced region
hy data for

reference
nits of the
ted by the
hcement is

enting the
lementary

e sending tothe video decoder for decoding. In this case, for a particular picture ip the main

ding-time-

class PicRegionReplacementEntry ()
bit (5) reserved 0;
unsigned int (3) region id type;
unsigned int(8) num region ids minusl;
for (i=0; i<=num region_ ids minusl; i++)
unsigned int (16) region id[i];

extends VisualSampleGroupEntry

("pprr') {

4.18.3 Semantics

region_id_type indicates the type for the value taken by the region_id. If the video codec used for the main
video track is VVC (i.e., the sample entry type is 'vvci' or 'vvi1'), in which case the video codec used

for the supplementary video track is also VVC, region_id type equal to 0 specifies that the
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are VVC subpicture IDs. Otherwise, the value of region_id type equal to 0 is reserved. When region_
id type is equal to 1, the region IDs are the group1D values in the NAL unit map sample group for the
NAL units that may be replaced by the NAL units of the supplementary video track. region id type

values

greater than 1 are reserved.

num region ids minusl plus 1 specifies the number of the following region id[i] fields.

NOTE

region id

The follow

The number of regions can be restricted by a specification that uses the picture region replacement
sample group through referring to this document.

(1] specifies the i-th ID for the NAL units representing the target picture region.

ing constraints apply:

When

type_i
NAL u

When
shall n
track 4

When
with ¢
provid

When
slice N

5 AVCe¢

5.1 Ove

The Advan
offers not
that use it
for the int
compresse

This claug
ISO/IEC 14
Coding), A
(Multiview

This clauss

The storag

region id typeisequalto 1,the mainvideo track shallhavea 'naim' sample group with
arameter equal to 'pprr' indicating the NAL units in the main video that may be-tepl3
hits in the supplementary video track with the same group1p values.

region id type is equal to 1 and num region ids minusl is equal to 0,,a /nalm' san
ot be present in the supplementary video track and all the NAL units ofcthe supplemen
ire inferred to have group1D equal to region id[0].

region id typeisequaltoland num region ids minusl is greatérythan 0,a 'nalm' saj
rouping type parameter equal to 'pprr' shall be present in thé,supplementary vided
e a mapping of group1D values to NAL units.

region id type is equal to 0, both the main video and the supplementary video shall inc
AL units with subpicture IDs equal to all region id}ifvalues.

lementary streams and sample definitions

Fview

ced Video Coding (AVC) standard (ISO/IEC 14496-10), jointly developed by the ITU-T af
nly increased coding efficiency and enhanced robustness, but also many features for tl
To enable the best visibility of)and access to, those features, and to enhance the op

erchange and interoperability of media, this clause defines a storage format for vide
d using AVC.

e defines the storage-for plain AVC streams, where 'plain AVC' refers to the ma
496-10, excluding-aniy multi-layer extension of ISO/IEC 14496-10 such as Annex G (Sca
nnex H (Multiview Video Coding), Annex I (Multiview and Depth Video Coding), ay
r and Depth Video with Enhanced Non-Base View Coding).

e oflAVC content uses the existing capabilities of the ISO base media file format but a

extensions

e specifiesjthe elementary stream and sample structure used to store AVC visual content.

grouping

ced by the

hple group
tary video

nple group
track and

lude coded

d ISO/IEC,
he systems
ortunities
o streams

in part of
able Video
)id Annex ]

so defines

to‘support the following features of the AVC codec.

a)

within the same stream.

b)

a flexible stream structure (e.g. in terms of temporal scalability and layering).

Switching pictures enable switching between different coded streams and substitution of pictures

Sub-sequences and layers provide a structuring of the dependencies of a group of pictures to provide for

The sequence and picture parameter set mechanism decouples the transmission of infrequently

changing information from the transmission of coded macroblock data. Each slice containing the coded
macroblock data references the picture parameter set containing its decoding parameters. In turn,
the picture parameter set references a sequence parameter set that contains sequence level decoding
parameter information.
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5.2 Elementary stream structure

Two types of elementary streams are defined for storing AVC content (see also Figure 2):

— Avideo elementary stream contains all video coding related NAL units (i.e. those NAL units containing
video data or signaling video structure) and may contain non-video coding related NAL units such as SEI
messages and access unit delimiter NAL units. Aggregators and Extractors, when present, shall not be
directly output by file parsers.

Parameter set elementary streams shall not contain video coding related NAL units (i.e. those NAL

units containing video data or signalling video structure), and would normally contain only sequence
parameter sets, picture parameter sets and sequence parameter set extension NAL units.

Using thes

in the

within

Video
NAL u
units 9

Video
wheth|

Video

EStreanT types, AVC content stratt bestored imrone of these configurations:

elementary stream with no parameter sets: In this case, sequence and picture\par
Inits shall be stored in the sample entries of this track. Sequence and picture,paramet]
hall not be part of AVC samples within the stream itself.

elementary stream possibly including parameter sets: In this case, the sample entr
er the stream may contain parameter sets of given types, in addition tg.other parameter
sample entry. Sequence and picture parameter set NAL units may therefore be part of A\
the stream itself.

elementary stream and parameter set elementary stream: In this case, sequence 4

ameter set
er set NAL

y indicates
s provided
/C samples

nd picture

parameter set NAL units shall be transmitted only in the parameter set elementary streanp and shall

neithefr be present in the sample entries nor the AVC samples.6f the video elementary stream
The types|of NAL units that are allowed in each of the videg*and parameter set elementary sfreams are
specified ip Table 1.

Table 1 — NAL Unit types'in elementary Streams
Value [of Description Video elementary Video elementary | Parameter set
nal unit| type stream (sample entry |stream (sample entry| elementary
'avcl' or 'avc2') 'avc3!' or 'avcd') stream

0 Unspecified See Annex F See Annex F Sed Annex F

1 Coded slice of a non-IDR Yes Yes No
picture
slice_layer_without_partition-
ing_rbsp()

2 Coded slicedata partition A Yes Yes No
slice_data_partition_a_layer_
rbsp()

3 Coded slice data partition B Yes Yes No
slice_data_partition_b_layer_
rbsp()

4 Coded slice datapartition G Yes Yes No
slice_data_partition_c_layer_
rbsp()

5 Coded slice of an IDR picture Yes Yes No
slice_layer_without_partition-
ing_rbsp()

6 Supplemental enhancement Yes. Yes Only 'declara-
information(SET) Except for the Sub-se- | Except for the Sub-se- |tive' SEIs should
sei_rbsp() quence, layering or | quence, or layering SEI be present

Filler SEI messages messages
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Table 1 (continued)

Value of Description Video elementary Video elementary | Parameter set
nal unit type stream (sample entry |stream (sample entry| elementary
'avcl' or 'avc2') 'avc3!' or 'avcd') stream

7 Sequence parameter set (SPS) No. Yes Yes

seq_parameter_set_rbsp( ) If parameter set elemen- | Parameter set elemen-
tary stream is not used, | tary stream shall not
SPS shall be stored in be used
the Decoder Specific
Information.

8 Picture parameter set (PPS) No. Yes Yes

pic_parameter set rhsp() If parameter set elemen-| Parameter set elemen-
tary stream is not used, | tary stream shall not
PPS shall be stored in be used
the Decoder Specific
Information.

9 Access unit delimiter (AU Yes Yes No
Delimiter)
access_unit_delimiter_rbsp()

10 End of sequence Yes Yes No
end_of_seq_rbsp()

11 End of stream Yes Yes No
end_of_stream_rbsp()

12 Filler data (FD) No Yes No
filler_data_rbsp()

13 Sequence parameter set Na. Yes Yes
extension If parameter.set elemen- | Parameter set elemen-
seq_parameter_set_exten- tary streéam is not used, | tary stream shall not
sion_rbsp() Sequénce Parameter be used

SetExtension shall be
stored in the Decoder
Specific Information.
14...1B Reserved Not specified by this Not specified by this | Not specified by
document document this document

19 Coded slice of an auxiliary Yes Yes No
coded picture without parti-
tioning
slice_layerwithout_partition-
ing_rbsp()

20..23 Reserved Not specified by this Not specified by this | Not specified by
document document this document
24-131 Unspecified See Annex F See Annex F Sed Annex F
AU Delimiter | SEI Messages VCL
NAL unit NAL nnitg NAL nnitg
(if present) (if present) e.g. Slice

\ Access Unit

Y

a) Single video elementary stream containing NAL units
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Video Slice Slice
ES NALU | NALU
/ ‘/‘V/v
Parameter Param
Set ES NALU L L

b) Synchronized video and parameter sets with arrows denoting synchronization between streams

Figure 2 — AVC elementary stream structure

5.3 Sam

5.3.1 Canonical order and restrictions

The canon
to the geng

Video
Data P

be contained within the sample whose decoding time and compositioiitime are those of the pi

sampl

shall h

NOTE 1
that picture

NOTE 2

the video s
every part
duration bg
sets in the
set element]
Parameter
permits su
present bot

Parameter sets: If a parameter set elementary stream is used; then the sample in the parame

ple and coniiguration dernition

cal stream format is an AVC elementary stream that satisfies the following conditions
ral conditions in 4.2.2:

Hata NAL units (Coded Slice, Coded Slice Data Partition A, Coded Slice.Data Partition B, (

e shall contain at least one VCL NAL unit of the primary codedypicture.

ave a decoding time equal or prior to when the parameter set(s) comes into effect instar

[his means that for a parameter set to be used in asicture it is to be sent prior to the samplé
or in the sample for that picture.

When the sample entry name is 'avcl' or 'avc2’, parameter sets are stored either in the sampl
ream or in the parameter set stream, but\hever in both. This ensures that it is not necessary
bf the video elementary stream to find relevant parameter sets. It also avoids dependencies (
tween the sample that contains the parameter set definition and the samples that use it. Storing
sample entries of a video stream provides a simple and static way to supply parameter sets
ary streams on the other hand até more complex but allow for more dynamism in the case

h parameter set updates. Wheén the sample entry name is 'avc3' or 'avc4’, then parameter
h the sample entries and as part of the samples.

NOTE 3
use a separ
in-band pa

eter set track: Async sample in a parameter set track indicates that all parameter s
at (decoding) time forward in the video elementary stream are in that or succeeding
samples. Also there shall be an AVC parameter set sample at each pointa parameter set
VC parameter set sample shall contain exactly the sequence and picture parameter setg

n addition

loded Slice

artition C, Coded Slice IDR Pictures): All slice and data partition NAL units for a single picture shall

rture. Each

ter stream
taneously.

containing

e entries of
to examine
f indefinite
F parameter
Parameter
of updates.

Kets can be inserted into the'tideo elementary stream when the file is streamed over a trajnsport that

sets can be

bts needed
parameter
s updated.
needed to

Heo content
eter sets to

teelementary stream for parameter sets. Instead, implementations can choose to map paran]

by the transport layer.

ism defined

— SEImessage NAL units: The order of SEl messages within a sample is as defined in ISO/IEC 14496-10:—,
subclause 7.4.1.2.

in [SO/IEC 14496-10:—, subclause 7.4.1.2.3.

Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are defined

Sub-sequence andlayering SEImessages. Sub-sequence orlayering SEl messages should notoccurinthe

AVC elementary stream. Specifically, the sub-sequence information, sub-sequence layer characteristics,
and sub-sequence characteristics SEI messages should not occur in the stored AVC elementary stream.

Instea

d, all such information is stored as external metadata as described in 5.4.7.
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— Redundant picture: NAL units within a single access unit shall be ordered in non-decreasing order of
redundant picture count (redundant_pic_cnt).

— Slice groups: NAL units within a primary coded picture or a redundant coded picture shall be ordered
in non-decreasing order of slice group identifier. Within the same slice group, slices shall be ordered by

their fi

NOTE 4

irst Macroblock location (first_mb_in_slice in the slice header).

picture within a sample.

Slice groups are stored in a canonical order to ease hinting, and to make it easier to find a primary coded

— Filler data. Video 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 present in the
file format stored stream when the sample entry does not also permit parameter sets.

NOTE 5
can change
mode as sp

5.3.2 D¢
5.3.2.1

5.3.2.1.1

This recor;
NAL units
structure 1

This recot
Incompatil
attempt to

Compatibl
Readers sh
(e.g. aftert

When useq

a para

avide

the configyiration record §hall contain no sequence or picture parameter sets (numOfSequencePar3

and numof!

When use
elementar
(numOfSeqL

AVC decoder configuration record

'he removal or addition of Filler Data NAL units, start codes, SEI messages or Filler Data|SH
the bit-stream characteristics with respect to conformance with the HRD when operating.the
cified in ISO/IEC 14496-10:—, Annex C.

coder configuration information

Definition

d contains the size of the length field used in each sample’to indicate the length of its
as well as the initial parameter sets. This record is extérnally framed (its size is supp|
hat contains it).

ble changes to the record will be indicated by a change of version number. Reader

b extensions to this record will extend-it and will not change the configuration ve
ould be prepared to ignore unrecoghized data beyond the definition of the data they y
he parameter sets in this document.

| to provide the configuration of
[meter set elementary stream,

b elementary stream\used in conjunction with a parameter set elementary stream,

ictureParam&tersets shall both have the value 0).

d to provide the configuration of a video elementary stream used without a par:
y stream, the configuration record may or may not contain sequence or picture para
edgeParameterSets O numOfPictureParameterSets may or may not have the value 0).

[ messages
HRD in CBR

contained
lied by the

d contains a version field. This version of thé/specification defines version 1 of this record.

5 shall not

decode this record or the streams to which'itapplies if the version number is unrecognized.

sion code.
nderstand

meterSets

imeter set
Imeter sets

The values for aAvcprofileIndication, AVCLevelIndication, and the flags that indicate profile compatibility
shall be valid for all parameter sets of the stream described by this record. The level indication shall indicate
a level of capability equal to or greater than the highest level indicated in the included parameter sets; each
profile compatibility flag may only be set if all the included parameter sets set that flag. The profile indication
shall indicate a profile to which the entire stream associated with this configuration record conforms. If
the sequence parameter sets are marked with different profiles, and the relevant profile compatibility flags
are all zero, then the stream may need examination to determine which profile, if any, the entire stream
conforms to. If the entire stream is not examined, or the examination reveals that there is no profile to which
the entire stream conforms, then the stream shall be split into two or more sub-streams with separate
configuration records in which these rules are met.
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Explicit indication can be provided in the AVC Decoder Configuration Record about the chroma format and
bit depth used by the AVC video elementary stream. The parameter 'chroma format idc' present in the
sequence parameter set in AVC specifies the chroma sampling relative to the luma sampling. Similarly the
parameters 'bit depth luma minus8'and 'bit depth chroma minus8'in the sequence parameter set specify
the bit depth of the samples of the luma and chroma arrays. The values of chroma format idc, bit depth

luma minus8' and 'bit depth chroma minus8' shall be identical in all sequence parameter sets

in a single

AVC configuration record. If two sequences differ in any of these values, two different AVC configuration
records will be needed. If the two sequences differ in color space indications in their VUI information, then

two different configuration records are also required.

The array of sequence parameter sets, and the array of picture parameter sets, may contain SEI messages of
a 'declarative’ nature, that is, those that provide information about the stream as a whole. An example of such

an SEl is a user-data SEI. Such SEIs may also he placed in a parameter set elementary stream. NAI

unit types

that are reserved in ISO/IEC 14496-10 and in this document may acquire a definition in futureja
should ignpre NAL units with reserved values of NAL unit type when they are present in thesear}

NOTE [his "tolerant’ behaviour is designed so that errors are not raised, allowing the possibility of
compatibleextensions to these arrays in future specifications.

When Seqtience Parameter Set Extension NAL units occur in this record with aviprofileIndica
to 66, 77, dr 88, they should be placed in the Sequence Parameter Set Array.

5.3.2.1.2 | Syntax
aligned(8) class AVCDecoderConfigurationRecord {
unsigngd int (8) configurationVersion = 1;
unsigngd int (8) AVCProfilelIndication;
unsigngd int(8) profile compatibility;
unsigngd int (8) AVCLevelIndication;
bit (6)| reserved = '111111'b;
unsigngd int (2) lengthSizeMinusOne;
bit (3)| reserved = '111'b;
unsigngd int (5) numOfSequenceParameterSets;
for (if0; i< numOfSequenceParameterSets; w\i++) {
unsfgned int (16) sequenceParameterSetlength ;

bit|(8*sequenceParameterSetLength). gequenceParameterSetNALUnit;
}
unsigngd int (8) numOfPictureParameberSets;
for (if0; 1< numOfPictureParametePrSets; i+4+) |
unsfgned int (16) picturePanameterSetLength;
bit|(8*pictureParameterSetliength) pictureParameterSetNALUnit;
}
if ( AVfProfileIndicatiomy = 66 && AVCProfileIndication != 77 &&
AVfProfileIndicatizen™® != 88 )
{
bit|(6) reserved =-"111111"'b;
unsfigned int (Z2)\chroma format;
bit|(5) reserwved = '11111'b;
unsfgned iRtX3) bit depth luma minus8;
bit|(5) x&served = '11111'b;

unsfigped./int (3) bit depth chroma minus8;
unsfgiied int (8) numOfSequenceParameterSetExt;

nd readers
ays.

backwards-

tion equal

for (=0T mumofSeguernceParamceterSetEx T ¢
unsigned int (16) sequenceParameterSetExtLength;

bit (8*sequenceParameterSetExtLength) sequenceParameterSetExtNALUnit;

5.3.2.1.3 Semantics

AVCProfileIndication contains the profile code as defined in ISO/IEC 14496-10.

profile compatibility is a byte defined exactly the same as the byte that occurs between the profile 1DC

and 1evel 1DC in a sequence parameter set (SPS), as defined in ISO/IEC 14496-10.
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AVCLevelIndication contains the level code as defined in ISO/IEC 14496-10.

lengthSizeMinusOne indicates the length in bytes of the NALUnitLength field in an AVC video sample or AVC
parameter set sample of the associated stream minus one. For example, a size of one byte is indicated
with a value of 0. The value of this field shall be one of 0, 1, or 3 corresponding to a length encoded with
1, 2, or 4 bytes, respectively.

numOfSequenceParameterSets

decoding the AVC elementary stream.

indicates the number of SPSs that are used as the initial set of SPSs for

sequenceParameterSetLength indicatesthelengthinbytesofthe SPSNAL unitasdefinedinISO/IEC 14496-10.

sequenceParameterSetNALUnit contains a SPS NAL unit, as specified in ISO/IEC 14496-10. SPSs shall occur

in ord

numOfPict
initial

picturePa

picturePa
order

chroma fo

£ A + £ 3 3£ 14la lLaos 11 pa |
L1 Ul clo\.cuulus }Jﬂl dlIlITLCT STUL ITUCTIILITITT VWILIL SCIPD Ucllls adalluvviCcu.

[reParametersets indicates the number of picture parameter sets (PPSs) that@re u
set of PPSs for decoding the AVC elementary stream.

FametersetLength indicates the length in bytes of the PPS NAL unitas defined in ISO/IE(

FameterSetNALUnit contains a PPS NAL unit, as specified in ISO/IEC 14496-10. PPSs sh
bf ascending parameter set identifier with gaps being allowed.

Fmat contains the chroma format indicator as defined by the{ehfoma_format_idc pa

sed as the

14496-10.

h1l occur in

Ffameter in

ISO/IHC 14496-10.
bit depth| luma minus8 indicates the bit depth of the samples in the'L.ima arrays. For example, a bit depth of
8 is inflicated with a value of zero (BitDepth = 8 + bit_depth (Juma_minus8). The value of thi{ field shall

be in the range of 0 to 4, inclusive.
bit depth|chroma minus8 indicates the bit depth of thessamples in the Chroma arrays. For example, a bit
depthjof 8 is indicated with a value of zero (BitDepthr= 8 + bit_depth_chroma_minus8). The value of this

field shall be in the range of 0 to 4, inclusive.

numOfSequpnceParameterSetExt indicates the number of Sequence Parameter Set Extensions thgt are used
for de¢oding the AVC elementary stream:

sequencePhrameterSetExtLength indicates’the length in bytes of the SPS Extension NAL unit as|defined in
ISO/IHC 14496-10.

sequencePhrameterSetExtNALUnit\contains a SPS Extension NAL unit, as specified in ISO/IEC 144P6-10.

5.4 Derjvation from ISQ base media file format

5.4.1 A\lC file typecand identification

Conformance withithis document is indicated by the presence of the brand of a specification that fermits the

inclusion gqf AVC)content, in the compatible brands list of the FileTypeBox as defined in ISO/IEC| 14496-12.

The file ex

Lérision normally matches the major brand.

AVC content may be used in an MPEG-4 context; in a file with extension ".mp4", the major brand may be 'avci'.

Readers conformant to this document should read the file if a suitable brand occurs in the compatible-
brands list. Other structures and/or track types, defined in specifications other than that identified by the
brand, may be present, and these may be ignored by a reader conformant with the specification identified by
the brand.
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5.4.2 AVC video stream definition

5.4.2.1 Sample entry name and format

5.4.2.1.1

Definition

Sample Entry Types: 'avcl', 'ave2', 'ave3', 'avcd'

Container:

Sample Description Box (*stsd')

Mandatory:  An 'avcl', 'ave2', 'ave3', Or 'avc4d' sample entry is mandatory

Quantity:

Box Type:
Container:
Mandatory

Quantity:

Box Types
Container:
Mandatory
Quantity:

An AVC vi
AVCDecode

An optionz
the AVC vi
when used

Multiple s
indicate se

Une or more sample entries may be present

'aveC'

AVC Sample Entry (' avcl', 'avec2', 'avc3', Or 'avci ')
€ Yes

One

'm4ds"','btrt’

AVC Sample Entry (*avcl', 'ave2', 'ave3',OF Yavcs ')
€ No

Zero or one

sual sample entry shall contain an¢AVC Configuration Box, as defined below. This includes an
-ConfigurationRecord, as definedin 5.3.2.1.

1l BitRateBox may be presentin the AVC visual sample entry to signal the bit rate information of
leo stream. Extension desgeriptors that should be inserted into the Elementary Stream Descriptor,
in MPEG-4, may also be present.

hmple entries may)be used, as permitted by the ISO Base Media File Format specification, to
ctions of video'that use different configurations or parameter sets.

The samp
applies is

entry name 'avcl' or 'avc3' may only be used when the stream to which this sample entry
compliant AVC stream as viewed by an AVC decoder operating under the configuration|(including

profile and level)\given in the avcconfigurationBox. Extractor and aggregator NAL-unit-like strugtures (see

Annex A)

all ot be present.

The sample entry name 'avc2' or 'avca' may only be used when Extractors or Aggregators (Annex A) are
required to be supported, and an appropriate Toolset is required (for example, as indicated by the file-type
brands). This sample entry type indicates that, in order to form the intended AVC stream, Extractors shall
be replaced with the data they are referencing, and Aggregators shall be examined for contained NAL Units.
The syntax and semantics of Extractors and Aggregators are specified in Annex A. Tier grouping may be

present.

5.4.2.1.2

Syntax

// Visual Sequences
class AVCConfigurationBox extends Box('avcC') {
AVCDecoderConfigurationRecord () AVCConfig;

}
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{

Descriptor Descr([0 2557;
}
class AVCSampleEntry () extends VisualSampleEntry (type) {
// type is 'avcl' or 'avc3'
AVCConfigurationBox config;
MPEG4ExtensionDescriptorsBox () // optional
BitRateBox () ; // optional
}
class AVC2SampleEntry () extends VisualSampleEntry (type) {
// type is 'avc2' or 'avc4'

AVCConfigurationBox
MPEG4ExtensionDescriptorsBox descr;

avcconfig;
// optional

BitRateBox () ; // optional
}
5.4.2.1.3 | Semantics
Compressolname in the base class visualSampleEntry indicates the name of the compréssor use

value
repres

config is dlefined in 5.3.2. If a separate parameter set stream is used, numOfSéquenceParamet

numO

Descr iS a

an MBPEG-4 systems context. This does not include sLconfigbesceiptor Or DecoderConfigD

but in

5.4.3 AV

q

N

5.4.3.1
5.4.3.1.1

Sample En

Container:

Mandatory:

Quantity:

An AVC p:
defined be|

5.4.3.1.2

class AVC

d with the

"\012AVC Coding" being recommended; the first byte is a count of the remaining bytes, here

ented by \012, which (being octal 12) is 10 (decimal), the number of bytes:in the rest of|

FPictureParameterSets shall both be zero.

Hescriptor that should be placed in the Elementarystreambescriptor when this strean

ludes the other descriptors in order to be placed after the.sLconfigbescriptor.
C parameter set stream definition
ample entry name and format
Definition
fry Type: 'avcp!
Sample Description Box ('stsd')
Yes
One or more sample entries may be present

irameter stream’ sample entry shall contain an AVC Parameter Stream Configurati
low.

Syntax

the string.

erSets and

is used in
Pscriptor,

bn Box, as

PaxameterSampleEntry () extends VisualSampleEntry ('avecp') {

=3 o] o]

AVCCon

}

5.4.3.1.3

£
e FottEohs 357

Semantics

Compressorname in the base class visualsampleEntry indicates the name of the compressor used with the
value "\016avC Parameters" being recommended (\016 is 14, the number of bytes in the rest of the
string).

config is defined in 5.3.2. numOfSequenceParameterSets and numOfPictureParametersSets shall both be zero.
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5.4.3.2 Sample format

5.4.3.2.1

Definition

This subclause defines the sample format for AVC Parameter set streams. An AVC parameter set sample
contains only one or more sequence, picture parameter set, or sequence parameter set extension NAL units.

5.4.3.2.2

aligned (8)

{

unsigned int PictureLength

Syntax

class AVCParameterSample

sample size;
//Size of AVCParameterSample from SampleSizeBox

for (i

{

uns

bit
i+

5.4.3.2.3

NALUnitLe
the on

NALUnit cd
both t

54.3.3

Atrack refg
set stream

5.4.4 Parameter sets

This subcl

Each AVC S
of SPSs anl

FO0; 1<PictureLength; ) to end of the picture

 gned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) *8)
NALUnitLength;

(NALUnitLength * 8) NALUnit;
(AVCDecoderConfigurationRecord.LengthSizeMinusOne+1)

+ NALUnitLength;

Semantics

hgth indicates the size of a NAL unit measured in bytes. The-length field includes the s
e-byte NAL header and the EBSP payload but does not incliide the length field itself.

ntains a single NAL unit. The syntax of a NAL unit,is(defined in ISO/IEC 14496-10 ag
he NAL unit header and the variable-length NAL unitpayload.

[rack reference

brence of type 'avep' inthe video elementarystream track reference table, referencing the
is used to connect from the video elementary stream to the parameter set elementary st

huse applies when a separatelparameter set stream is not used.

ample entry, which contains the AVC video stream decoder specific information, includ
d PPSs. This group «of parameter sets functions much like a codebook. Each parame

ize of both

d includes

parameter
ream.

es a group
ter set has

an identifier, and each slice-teferences the parameter set it was coded against using the paraineter set's

identifier.
When the

In the

bample entpy-name is 'avcl' or 'avc2', the following applies:

be up

!

to 4 upe RPSs identified as 1, 2, 3 and a single SPS identified as 1. At sample 5 a new value

file format each configuration of parameter sets is represented separately. A parameter
ated without causing a different sample entry to be used. For example, suppose that

set cannot
samples 1
of PPS 2 is

required but PPSs T and 3 remain unaltered and are used until sample 10. In this case, the sample entry
for samples 1 through 4 is the same and contains the initial values of PPSs 1, 2, 3 and SPS 1. At sample 5
the sample entry needs to change to a second sample entry, which contains the updated value for PPS 2
as well as the original values of PPSs 1 and 3 and SPS 1. This second sample entry is used for samples 5
through 10.

differences in order to send the appropriate parameter set updates.

NOTE 1
elementary

stream can be used.
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NOTE 2  Decoders conforming to this document need to support both parameter sets stored in separate elementary
streams as well as parameter sets stored in the AVC sample entries, unless restricted by another specification using
this one.

When the sample entry name is 'avc3' or 'avc4', parameter sets may be present in both sample entry and
as part of samples, and an update of a parameter set by a parameter set of the same type that is stored as
part of a sample is possible.

5.4.5 Syncsample

A sample is considered as a sync sample if the video data NAL units in the sample indicate that the primary

coded picture contained in the sample is an instantaneous decoding refresh (IDR) picture.

When the
units in th
configurat]

When the

a) Ifthedq
in the
b) Otherj
be inc

sampl

A paramet
associated|
the param

5.4.6 Shiadow sync

The use of
as defined

Fample entry name 1s 'avcl' Or 'avc2 ', all SPSs and PPSs needed to decode the videq
e sample of the IDR picture and the following samples in decode order are containedin’t
ion of the video elementary stream or in a separate parameter set elementary stseam {

bample entry name is 'avc3' or 'avc4', the following applies:

ample is a sync sample, all parameter sets needed for decoding the sample)shall be incly
sample entry or in the sample itself.

vise (the sample is not a sync sample), all parameter sets needed for decoding the
uded either in the sample entry or in any of the samples sincethe previous sync san
b jtself, inclusive.

er set elementary stream sample is a sync sample if and‘only if all parameter sets requ
video elementary stream from the time of the AVC parameter set sample forward are g
bter set stream, before they are required by the associated video elementary stream.

the shadow sync table to indicate alternate encodings of a sample for random access are

data NAL
he decoder
ample.

i1ded either

same shall
hple to the

red by the
upplied, in

supported
lom access

in the ISO Base Media File Format. A shadow sync shall indicate a sample that is a ranc

point as sgecified in the general requirements@and for the specific coding format in the track.

While the bcated and

use of the

use of shadow sync is supported for backward compatibility reasons, this use is depr
mechanisms defined in 5.4.8'\ts recommended.

5.4.7 Layering and sub-sequences

5.4.7.1 verview

sets of the
entire sets
hat picture

Streams mjay be constructed so that the referential dependencies between samples allow only suk
samples tq be sent(to the decoder. This mechanism is called thinning a stream. Thinning discards
of sampleg usingtknowledge of what other sets of pictures this set of pictures depends on and wl}
sets in turp depend on it.

The referential dependencies between samples in a stream are structured into layers and sub-sequences.
Samples in higher layers only depend on samples in lower layers. Layers are numbered, and the samples are
organized such that a sample in layer N has no dependencies on samples in layers greater than N.

Sub-sequences are as defined in ISO/IEC 14496-10:—, Annex D. Dependency relations between sub-sequences
represent the dependency structure of a stream. Each sub-sequence belongs to one and only one layer. A
sample shall reside in one layer and in one sub-sequence only.

Layering and sub-sequence information is represented in the file format to allow systems reading the files to
understand the ways in which stream thinning may be achieved without having to examine the dependency
structure of every sample.

© ISO/IEC 2024 - All rights reserved
34


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

Layer and sub-sequences are represented in the AVC file format as Sample Group. An AVC file shall contain
zero or one instance of a SampleToGroupBox (per track) with a grouping type equal to 'avii'. This
sampleToGroupBox instance represents the assignment of samples in a track to layers. An accompanying
instance of the sampleGroupDescriptionBox with the same grouping type shall, if it exists, contain
AvVCLayerEntry sample group entries describing the layers. Similarly, an AVC file shall contain zero or one
instance of a sampleToGroupBox (per track) with a grouping type equal to 'avss'. This sampleToGroupBox
instance represents the assignment of samples in a track to sub-sequences. An accompanying instance of the
SampleGroupDescriptionBox with the same grouping type shall, if it exists, contain avcsubSequenceEntry
sample group entries describing the sub-sequences.

5.4.7.2 Sub-sequence description entry

5.4.7.2.1 | Definition

'avss'

Group Typ

®

Container: SampleGroupDescriptionBox('sgpd')
Mandatory:  No
Quantity: Zero or more.

A sub-sequyence description entry is a sample group entry that describes,a sub-sequence. A sub-gequence is
a set of safnples in a track belonging to the same layer. A sub-sequencée-depends on another sub-gequence if
and only if|there exists a sample in the sub-sequence that is directly referentially dependent on some sample
in the othgr sub-sequence. All samples in a sub-sequence shall directly depend only on (i.e., refdr to) other
samples wjithin the same sub-sequence or samples in the sub~sequences on which is it dependé¢nt. A sub-
sequence depends on zero or more sub-sequences in the lower layers. A sub-sequence shall not|depend on
any other gub-sequence in the same or higher layer.

At most orje partition of an AVC stream into layers.shall exist in the AVC file format; that is, there is either
zero or ong instances of the sample group boxes ($ampleToGroupBox, SampleGroupDescriptionBox|) per track
concerning the grouping of samples into layers;and sub-sequences.

The grouping type parameter is not defined for the sampleToGroupBox with grouping type 'avsq'.

5.4.7.2.2 | Syntax

aligned(8) class Dependencylrifo

{

unsjgned int (8) subSegDirectionFlag;
unsfgned int (8) layerNumber;
unsfgned int (Lo -+ subSequenceldentifier;
}
class AVCPubSequgnceEntry () extends VisualSampleGroupEntry ('avss')

{

unsfgngd yint (16) subSequenceldentifer;

unsfged int (8) layerNumber;
unsfignéd int (1) durationFlag:
unsigned int (1) avgRateFlag;
unsigned int (6) reserved = 0;

if (durationFlag)
unsigned int (32) duration;
if (avgRateFlag)
{
unsigned int (7) reserved = 0;
unsigned int (1) accurateStatisticsFlag;
unsigned int(16) avgBitRate;
unsigned int (16) avgFrameRate;
}
unsigned int (8) numReferences;
DependencyInfo dependency[numReferences];
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Semantics

subSegDirectionFlag, layerNumber and subSequenceIdentifier within the Dependencylnfo(ﬂassidenﬁfy
a sub-sequence that is used as a reference for this sub-sequence. Only direct, not indirect, referential
dependencies shall be identified. The identified sub-sequence has sub-sequence identifier equal
to subsequenceIdentifier and resides in the layer having the layer number equal to 1ayerNumper. If
subSegDirectionFlag is 0, the sub-sequence used as a reference for this sub-sequence is the closest
sub-sequence among all the candidate sub-sequences whose first picture precedes the first picture
of this sub-sequence in decoding order and that resides in the indicated layer and has the indicated
sub-sequence identifier; 'closest' means that among all the candidate sub-sequences the first picture of

the re
If sub
the cl
first p
indica

subSequen
layerNumb

durationF
value

avgRateF1

ferenced th-cpqnpnrﬂ is the closest to the first pir‘fnrn of this th-cnnlnpnr‘n in deco

ing order.

eghirectionFlag is equal to 1, the sub-sequence used as a reference for this sub3s
psest sub-sequence among all the candidate sub-sequences whose first picture, isu

fed sub-sequence identifier; 'closest' has the same meaning as above.
beTdentifier gives the identifier for the sub-sequence.
L gives the layer number to which the sub-sequence belongs.

| ag equal to 0 indicates that the duration of the target sub-sequence is not specified. Of
bf 1 indicates that the duration field indicates the duration efthis sub-sequence.

bg equal to 0 indicates that the average bit rate and the average frame rate of the t

sequence are unspecified. Otherwise, a value of 1 indicate$ that the average rate characte

descri
duration i

accuratesS

accurd

bedlnltheaccurateStatisticsFlag, avgBitRate,andanFrameRatefkﬂd&
hdicates the duration of the target sub-sequenge in clock ticks of a 90-kHz clock.

fatisticsFlag indicates how reliable 4he values of avgBitRate and avgFramg
teStatisticsFlag equal to 1 indicates.that avgBitRate and avgFrameRate are rou

statistlically correct values. accuratestatisticsFlag equal to O indicates that avgmi

avglrg

avgBitRat

meRate are estimates and may deviate somewhat from the correct values.

- gives the average bit rate in*(2000 bits)/second of this sub-sequence. All NAL units ¢

sequence are taken into account in-the calculation. In the following, B is the number of bits in al

in the
order)
the av
t1=t

avgFrameR
NAL u
calcul
frame
(in de

sub-sequence. t; is the decoding timestamp of the first picture of the sub-sequence (i
andt, is the decoding timestamp of the last picture of the sub-sequence (in decoding or
pBitRate is calculated as follows provided that t; # t,: avgBitRate = round(B + ((t, - t;)
avgBitRate shalllbe 0.

bte gives theldverage frame rate in units of frames/(256 seconds) of this sub-sec
nits of this-sub-sequence are taken into account in the calculation. The average fra
hited according to the presentation timestamp of the frame. In the following, C is the
5 in the sub-sequence. t; is the presentation timestamp of the first picture of the sul
roding order), and t, is the presentation timestamp (in seconds) of the last picture

equence is
Cceeds the

fcture of this sub-sequence in decoding order and that resides in the indicated'layer and has the

herwise, a

arget sub-
ristics are

Rate are.
nded from
FRate and

f this sub-
NAL units
h decoding
der). Then,
*1000)). If

uence. All
me rate is
number of
-sequence
bf the sub-

seque

L | d Jdosa) Tl +la A Raotai 1 laotad £o11 a4+
LTI UutluOuUTITE UTUTT J.TIICTT, I av g T AIITTIN AT TS T AT UTatTu a5  TUTTOWS " PT U VIUTU T

at ty # ty:

avgFrameRate = round(C * 256 + (t, - t;)). If t; = t,, avgFramerate shall be 0. Value zero indicates an

unspe

cified frame rate.

numReferences gives the number of sub-sequences directly referenced in this sub-sequence. dependency is

an arr

ay of bependencyInfo structures giving the identifying referenced sub-sequences.
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5.4.7.3 Layer description entry

5.4.7.3.1 Definition

Group Type:  ‘'avil’

Container: SampleGroupDescriptionBox ('sgpd')
Mandatory:  No

Quantity: Zero or more.

A layer sa

with non-
layer havi
are ordere
higher lay
given cong
predicted

ThEgroup

5.4.7.3.2

class AVC
{
unsign
unsign
unsign
unsign
unsign

5.4.7.3.3

layerNumb
layers

accuratesS
accurd

statistlically correct values.” accuratestatisticsFlag equal to O indicates that avgmi

avglrg

avgBitRat

sequelce layersé@re taken into account in the calculation. The average bit rate is calculated

to the
sub-se
layers

egative integers. Layers are ordered hierarchically based on their dependency on éa
g a larger layer number is a higher layer than a layer having a smaller layer number.
d hierarchically based on their dependency on each other so that a layer does not dep
br and may depend on lower layers. The lowest layer is numbered as zerojahd other
ecutive numbers. In other words, layer 0 is independently decodable, pictures in laye
‘rom layer 0, pictures in layer 2 may be predicted from layers 0 and 1, etE:

being numbered as one or higher with consecutive numbers.

ratisticsFlag indicatesshhow reliable the values of avgBitRate and avgFrame
teStatisticsFlag equalto 1 indicates that avgBitRate and avgFrameRate are rou

meRate are estimates and may deviate somewhat from the correct values.

e gives the average bit rate in units of 1000 bits per second. All NAL units in this and

decoding timestamp. In the following, B is the number of bits in all NAL units in this
quence layers. t; is the decoding timestamp of the first picture in this and lower sut
in{the presentation order, and t, is the decoding timestamp of the latest picture in thig

ng_type parameter is not defined for the sampleToGroupBox with greuping type 'aviy'.
Syntax

LayerEntry () extends VisualSampleGroupEntry ('avlI)

bd int (8) layerNumber;

bd int (7) reserved = 0;

bd int (1) accurateStatisticsFlag;

bd int (16) avgBitRate;

bd int (16) avgFrameRate;

Semantics

r gives the number of this layer with the base layer being numbered as zero and all en

numbered
'h other: A
The layers
bnd on any
layers are
r 1 may be

hancement

Rate are.
hded from
FRate and

lower sub-
according
and lower
-sequence
and lower

sub-s

guence lnynrc inthe prncﬂnfnfinn order. 'T'hnn’ avgBitRat iscalculated as follows prov

ded that t;

#t,: avgBitRate = round(B + ((t, - t;) * 1000))). If t; = t,, avgBitRate shall be 0. Value zero indicates an
unspecified bit rate.

avgFrameRate gives the average frame rate in units of frames/(256 seconds). All NAL units in this and
lower sub-sequence layers are taken into account in the calculation. In the following, C is the number
of frames in this and lower sub-sequence layers. t; is the presentation timestamp of the first picture in
this and lower sub-sequence layers in presentation order, and t, is the presentation timestamp of the
latest picture in this and lower sub-sequence layers in the presentation order. Then, the avgFrameRate
is calculated as follows provided that t; # t,: avgFrameRate = round(C * 256 + (t, - t;)). If t; = t,,
avgFrameRate shall be 0. Value zero indicates an unspecified frame rate.
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5.4.8 Alternate streams and switching pictures

5.4.8.1 Switching pictures

In typical streaming scenarios, one of the key requirements is to scale the bit rate of the compressed data
in response to changing network conditions. The simplest way to achieve this is to encode multiple streams
with different bandwidths and quality settings for representative network conditions. The server can then
switch amongst these pre-coded streams in response to network conditions. In earlier standards, switching
between streams is only possible at I-pictures, because the pictures may only be switched when there are no
dependencies on prior pictures for reconstruction.

AVC includes supports for SP plctures and Sl-pictures (' sw1tch1ng plctures B that allow switching from one

stream to vhile still suppa coding o tching pictt igure 3 shows how 3P pictures
are used tq sw1tch between two dlfferent b1t streams.

Stream 2 P

(Track 2) 23

S3
Stream 1
(Track 1) P.
N

Figure 3 — Stream switching

In the file

from the t|
be identifi
alternativg
pictures af

format, switching pictures are stored in switching picture tracks, which are track]
rack that is being switched from-ahd the track being switched to. Switching picture
ed by the existence of a specifierequired track reference in that track. A switching pi
to the sample in the destination track that has exactly the same decoding time. If all
e SI pictures, then no further information is needed.

If any of t

e
needed. Fill:'st, the source track that is being switched from shall be identified by using a track

(the sourc
picture on

e track may be the'same track as the destination track). Second, the dependency of the
the samples.ih the source track may be needed, so that a switching picture is only use

pictures o

This depe
in the swi

which itdepends have been supplied to the decoder.

dene¥<is represented by means of an optional extra sample table. There is one entry |
ching’track. Each entry records the relatlve sample numbers in the source track on

S separate
tracks can
cture is an
switching

pictures in the switching track are SP pictures, then two extra pieces of information may be

reference
switching
1 when the

ber sample
which the

switching pi ontains an

SI picture. Ifthe dependency box is not present, then only SI- frames shall be present in thetrack

A switching sample may have multiple coded representations with different dependencies. For AVC video,
the multiple representations of a switching sample are stored in different switching tracks (i.e. access unit).
For example, one switch track might contain a SP-picture representation dependent on some earlier samples,
used for stream switching, while another switch track may contain another representation as an Sl-picture,
used for random access.

5.4.8.2 Alternate group

The ISO Base Media File Format (but not the version one specification of the MPEG-4 file format, which is
branded as 'mp41') supports the use of what is called alternate tracks. Each track can optionally specify
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an alternate group (in the track header box) that groups together alternate encodings of the same content.
Thus, each alternate bit-stream can be stored as a separate track and related together as alternate tracks.
All the tracks that form a group that may be switched between, but not the tracks containing the switching
pictures, shall be a member of an a1ternate group with a non-zero group identifier.

An alternate group is not needed if there is only one primary track, with a switching track. This switching
track may contain SI pictures, or SP pictures for trick modes or error resilience, which predict both from and

to the sam

e track.

5.4.8.3 Track references

The switching track shall be linked to the track into which it switches (the destination track) by a track

reference of type 'suto'in the Q\/\Iif{‘hihg picture track

If the swit]
switches (4

q

N

5.4.8.4
5.4.8.4.1

Box Type:

Container:

Mandatoryr:

Quantity:

This subcl
table is on

This box ¢
table, one
Sample SiZ

ching track contains SP pictures, the switching track shall be linked to the track fro
he source track) by a track reference of type 'swtr' in the switching picture tradk:

ample dependency
Definition
'sdep'
Sample Table ‘stb1"
No

Zero or exactly one.

huse defines the dependencies of each switehing sample on sample(s) in the source
y needed in a switching track that has a sgurce (' swfr') track dependency.

pntains the sample dependencies for«€ach switching sample. The dependencies are st
record for each sample. The size of the table, sample count is taken from the sample ¢
e Box ("stsz') or Compact Sample'Size Box (*stz2').

m which it

'rack. This

red in the
bunt in the

5.4.8.4.2 | Syntax
aligned (8
extend
for (i
uns

for

class SampleDependencyBox
FullBox ('sdep' . Version
0; 1 < sample Copnt; i++) {

igned int (16) (dependency count;

(k=0; k < depéndency count; k++) {
signed ingy(16) relative sample number;

0) {

0,

o

}

5.4.8.4.3

Sernmantics

dependency count is an integer that counts the number of samples in the source track on which this
switching sample directly depends.

relative sample number iS an integer that identifies a sample in the source track. The relative sample
numbers are encoded as follows. If there is a sample in the source track with the same decoding time,
it has a relative sample number of 0. Whether or not this sample exists, the sample in the source track
that immediately precedes the decoding time of the switching sample has relative sample number -1, the
sample before that -2, and so on. Similarly, the sample in the source track that immediately follows the
decoding time of the switching sample has relative sample number +1, the sample after that +2, and so on.
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5.4.9 Definition of a sub-sample for AVC

For the use of the subsampleInformationBox (ISO/IEC 14496-12) in an AVC stream, a sub-sample is defined
as one or more contiguous NAL units within a sample and having the same value of the following fields;
RefPicFlag, RedPicFlagand velNalunitFlag. Each sub-sample includes both NAL unit(s) and their preceding
NAL unit length field(s). The presence of this box is optional; however, if present in a track containing AVC

data, it sha

11 have the semantics defined here.

The subsample priority field shall be set to a value in accordance with the specification of this field in

ISO/IEC 14

496-12.

The discardable field shall be set to 1 only if this sample is still decodable if this sub-sample is discarded

(e.g. the su

b-sample consists of an SEI NAL unit, or a redundant coded picture).

ThECOdeq
uns
uns
uns
bit

RefPicFla
RefPid

RedPicFla
0. rRed
greate

VclNalUni
indica

6 SVC¢

6.1 Ove

This claus

in Clause §.

The file fol
uses the e
format sp¢
specific fed

a)

Scalabjle or multiview 'grouping (see Annex B) indicates the association of NAL units with diffq

[ specific parameters field of the Subsample Information box is defined for AVC ag-fol

i gned int (
i gned int (
i gned int (
(29) reserved

RefPicFlag;
RedPicFlag;
VclNalUnitFlag;
0;

1)
1)
1)

equal to 0 indicates that all the NAL units in the sub-sample have nal ref idc ¢
Flag equal to 1indicates thatall the NAL units in the sub-sample have nal ref idc gre:

equal to 0 indicates that all the NAL units in the sub-sample\lave redundant pic cf
bicFlag equal to 1 indicates that all the NAL units in the\sub-sample have redundar
r than 0.

Fes that all NAL units in the sub-sample are VCL NAL units.

lementary stream and sample definitions

F'view

e specifies the storage format of SVC data. It extends the definitions of the storage for

OWS:

bqual to 0.
iter than 0.

it equal to
t pic cnt

trlag equal to O indicates that all NAL units in thé-sub-sample are non-VCL NAL units. Value 1

mat of AVC

d Annex D,

mat for storage of SVC gonhtent, as defined in this clause, Annex A, Annex B, Annex C, an|
kKisting capabilities of.the ISO base media file format and the plain AVC file format (
bcified in Clause 59.\In addition, the following new extensions, among others, to suj
itures are specified.

erarchy levels of scalability.

bators enable efficient scalable grouping of NAL units by changing irregular patterns of
gular’patterns of aggregated data units.

.e. the file
bport SVC-

rent types

NAL units

and hi
b) Aggre

into re
)

media
d)
e)

data.

Extractors enable efficient extraction of NAL units from other tracks than the one containing the

Temporal metadata statements (see Annex C) store time-aligned information of media samples.

SvCConfigurationBox in track having a sample entry specified in Clause 5 enables the storage of an

SVC bitstream in a manner that the AVC compatible base layer can be used by any plain AVC file format
compliant reader.
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6.2 Elementary stream structure

SVC streams are stored in accordance with 5.2, with the following definition of an SVC video elementary stream:

— An SVC Video Elementary Streams contains all video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure, possibly after resolution of extractors and
aggregators) and may contain non-video coding related NAL units such as SEI messages and access
unit delimiter NAL units. Aggregators and Extractors, when present, shall not be directly output by file
parsers.

SVC streams may also be stored using associated parameter set streams, if needed.

For SVC streams, Table 1 is updated as follows in Table 2; only entries where the definition for SVC differs

from AVC,

OTE SITOWTT:

Table 2 — NAL Unit types in SVC and AVC Streams

Value of jal Description |AVCvideo elemen-| SVCvideo elemen-| SVCvideo ele=" | Pardmeter set
unit_type tary stream tary stream (sam- | mentary strjeam | elementary
ple entry 'avcl’', (sample‘entry gtream
'avc2',0r 'svcl') | 'aved WWavc4d', or
"sve2')
14 Prefix NAL unit in Not specified Yes Yes No
scalable extension
prefix_nal_unit_
rbsp()
15 Subset sequence Not specified No. Yes. Yes
parameter set If paramégter set el- Parameter set
subset_seq_pa- ementary stream is | elementary stream
rameter_set_rbsp( notwused, Subset SPS| shall not be used.
) shall be stored in
the Decoder Specific
Information.
20 Coded slice in Not specified Yes Yes No
scalable extension
slice_layer_ exten-
sion_rbsp()
24 -31 Not specified See Annex F See Annex F See Annex F Seq Annex F
NOTE lice_layer_extension_rbsp was previously called slice_layer_in_scalable_extension_rbsp.
There may be AVC VCL NALtunits, SVC VCL NAL units and other NAL units, i.e. non-VCL NAL units|present in
an SVC video elementary stream. Additionally, there may be Aggregators and Extractors present in an SVC
video elenjentary stream.
An AVC VJL NAL‘unit in an SVC video elementary stream conforming to one or more profiles specified in
ISO/IEC 14496¢10:—, Annex G, shall be immediately preceded by a prefix NAL unit containing the[scalability
informatignfgr the AVC VCL NAL unit. In this file format an AVC VCL NAL unit and the immediately preceding

prefix NALumitaretogicatty seemras omre NALEumit—the prefix NALumit provides the scatabitity mformation

and the AVC VCL NAL unit provides the NAL unit type and payload.

6.3 Use of the plain AVC file format

The SVC file format is an extension of the plain AVC file format defined in Clause 5 of this document.

Subclause 5.4.7 is defined for use with plain AVC streams. Its use with SVC streams is deprecated.

© ISO/IEC 2024 - All rights reserved
41


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

6.4 Sample and configuration definition

6.4.1 Canonical order and restrictions

The follow

ing restrictions apply to SVC data in addition to the requirements in subclause 5.3.1.

— SVC coded slice NAL units (Coded slices in scalable extension): All SVC coded slice NAL units for a
single instant in time shall be contained in the sample whose composition time is that of the picture
represented by the access unit. An SVC sample shall contain at least one AVC or SVC VCL NAL unit.

Prefix NAL units (Prefix NAL unit in scalable extension): Each prefix NAL unit is placed immediately

before the corresponding AVC VCL NAL unit, providing scalability information about the AVC VCL NAL unit.

NOTE Prefix NAL units can also be associated with filler data NAL units.

— Aggregators/Extractors: The order of all NAL units included in an Aggregator or seferenced by an
Extradtor is exactly the decoding order as if these NAL units were present in a sampl€ not containing
aggregators or extractors. After processing the Aggregator or the Extractor, all NAL units [shall be in
valid decoding order as specified in ISO/IEC 14496-10.

6.4.2 D¢gcoder configuration record

When the decoder configuration record defined in subclause 5.3.2.1 is usedfgra stream that can be ipterpreted

as either ah SVC or AVC stream, the AVC decoder configuration recordShall reflect the properties|of the AVC

compatiblg base layer, e.g. it shall contain only parameter sets neededfor decoding the AVC base layer.

If the sample entry name is 'svc1', a parameter set stream may be used with SVC streams, a§ with AVC

streams, i;Lwhich case, parameter sets shall not be included/in‘the decoder configuration record.|Otherwise

(the sample entry name is 'svc2'), parameter sets may b€ tored in both the decoder configuratlion record

or as part pf samples while a parameter set elementary $tream shall not be used.

Sequence qr picture parameter sets are numbered in@rder of storage from 1 to numofSequencePardmetersets

or numOfPfctureParameterSets respectively. Sequence and Picture parameter sets stored in thif record in

a file may be referenced using this 1-based indexby the InitialpParametersSetBox.

The svcbdcoderConfigurationRecord iss~structurally identical to an aAvcDecoderConfiguratfionRecord.

However, the reserved bits preceding,and succeeding the lengthsizeMinusone field are re-ddfined. The

syntax is as follows:

aligned(8) class SVCDecoderConfigurationRecord {

unsigngd int (8) configurationVersion = 1;
unsigngd int (8) AVCPrgfihleIndication;

unsigngd int (8) profile compatibility;

unsigngd int (8) AVCLevelIndication;

unsigngd int (1) Complete representation;

bit (5)| reserved=""11111"b;

unsigngd int«2)/ lengthSizeMinusOne;

bit (1l)]| reseryed = '0'b;

unsigngd/in€ (7) numOfSequenceParameterSets;

for (ifOyV1i< numOfSequenceParameterSets; i++) {

unsigned 1nt (16)

bit
}

unsigned int (8)
(i=
unsigned int (16)

for
bit

}

sequenceParameterSetLength
(8*sequenceParameterSetLength)

’

sequenceParameterSetNALUnit;

numOfPictureParameterSets;

i< numOfPictureParameterSets; i++) {
pictureParameterSetLength;
(8*pictureParameterSetlLength) pictureParameterSetNALUnit;

0;

The semantics of the fields avcProfileIndication, profile compatibility, and AVCLevelIndication differ
fronltheAVCDecoderConfigurationRecordaSfOHOVV&
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The fields avcprofileIndication, AvCLevelIndication carry the profile and level indications, respectively,
indicating the profile and level of the entire scalable stream in this track. They, and the profile
compatibility field, shall have values such that an SVC decoder supporting these values is able to decode
bitstreams conforming to the profile, level and profile compatibility flags indicated in any of the sequence

parameter sets or subset sequence parameter sets contained in this record.

The semantics of other fields are as follows, or are as defined for an AvcbecoderConfigurationRecord:

complete representation iS set on a minimal set of tracks that contain a portion of the original encoded
scalable stream, as defined in subclause 6.5.1. Other tracks may be removed from the file without loss of
any portion of the original encoded bitstream, and, once the set of tracks has been reduced to only those
in the complete subset, any further removal of a track removes a portion of the encoded information.

numOfSequ
SVC e
inclus

sequenceP

sequenceP
param
param

6.5 Der

6.5.1 SV[C track structure

A scalable
more oper

There is a
informatia
This group

Let the loy
temporal_
quality_id,
operating
same scald
'sbas' @C
"complete

re-orderings of the complétesubset.

NOTE 1
points of th
tracks are i

y

NOTE 2

[

nceParametersets INdicates the number of SPSS and subset SPSS that are used for de
mentary stream. The value of numofsequenceParametersets shall be in the range
ve.

hrameterSetLength indicates the length in bytes of the SPS or subset SPS NAL.unit.

brameterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall aceur in order of
eter set identifier with gaps being allowed. Subset SPSs shall odetir in order of
eter set identifier with gaps being allowed. Any SPS shall occur before all the subset SP

vation from the ISO base media file format

video stream is represented by one or more vid€oytracks in a file. Each track represg
hting points of the scalable stream. A scalable stfeam may, of course, be further thinned

minimal set of one or more tracks that, wheh'taken together, contain the complete set

coding the
bf 0 to 64,

ascending
ascending
Ss, if any.

nts one or
if desired.

bf encoded

n. All these tracks shall have the flag "cotidlete representation” setin all their sample entries.
of tracks that form the complete encoded information are called the "complete subset].

vest operating point be the one of'all the operating points represented by DTQ (depe
d and quality_id) combinations that has the least values of dependency_id, temp

hlable base). The complete encoded information can be retained when the tracks inclu
subset” are retained; all other tracks shall represent subsets, copies (i.e. the same med

\n alternate)group can also include completely independent bitstreams, as well as alternativj
e same bitstream. The SVC tracks in the alternate group are to be examined to see how many s
Hentifieds

A scalable bitstream" can require more than one track to represent it (consider a stream

ndency_id,
ral_id and

respectively. The track that has the flag "complete representation” set and contains|the lowest
point shall be nominated-as the 'scalable base track'. All the other tracks that are part of the
ble encoded information’shall be linked to this base track by means of a track referemce of type

ded in the
ia data) or

e operating
alable base

with a low-

resolution,
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hancement

layer, but missing the data for high resolution high frame-rate). However, such a scalable bitstream is typically a non-
conforming bitstream.

All the tracks sharing the same scalable base track shall share the same timescale as the scalable base track.

6.5.2 Data sharing and extraction

Different tracks may logically share data. This sharing can take one of the following two forms:

a) The sample data is copied (i.e., the same media data is present) in different tracks.

b) There

may be instructions on how to perform this copy at the time that the file is read.
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For the second case, Extractors (defined in A.3) are used.

6.5.3 SVCvideo stream definition

6.5.3.1 Sample entry name and format

6.5.3.1.1

Definition

Sample Entry Types: 'svcl’, 'svc2'

Container:

Sample Description Box ('stsd')

Mandatory:

Quantity:

Box Types

Container:

Mandatory:

Quantity:

Box Types

Container:

Mandatory:

Quantity:
IfanSVCe

tave2', 'a
possibly fd
Profile, Le]
the avcpeq

e

One of the 'avcl', "avc2’, 'ave3', 'avcd', 'svel', and 'svc2' sample entries is ma;

One or more sample entries may be present

'sveC'!

SVC Sample Entry (*svcl', or 'sve2')

e

Yes

One

'seib’

SVC Sample Entry (*svel', or 'sve2')

4

No
Zero or one

ementary stream contains an AVC compatible base layer, then an AVC visual sample ent]
7c3', or 'avc4') shall beidised. Here, the entry shall contain initially an avcconfigu
llowed by an svcconfigurationBox as defined below. The avcconfigurationBox doc
vel and Parameter Set-information pertaining to the AVC compatible base layer as

oderConfigurationRecord. The svcconfigurationBox documents the Profile, Level, aj

also parameter sets pertdining to the entire stream containing the SVC compatible enhancemer

defined byj

If the SVC ¢
"sve2') sh
This inclug

theSVCDecoderConfigurationRecord

all bewwsed. The SVC visual sample entry shall contain an svcconfigurationBox, as defi
es’ansvCDecoderConfigurationRecord, as defined in this document.

tlementary'stream does not contain an AVC base layer, then an SVC visual sample entry

hdatory.

ry (‘avel’,
rationBox,
ments the
Hefined by
d possibly
t layers as

("svel' or
ned below.

The 1engthsizeMinusOne field in the SVC and AVC configurations in any given sample entry shall have the
same value.

A priority assignment URI provides the name (in the URI space) of a method used to assign priority_id
values. When it occurs in an AVC or SVC sample entry, exactly one URI shall be present, that documents the
priority_id assignments in the stream. The URI is treated here as a name only; it should be de-referenceable,
though this is not required. File readers may be able to recognize some methods and thereby know what
stream extraction operations based on priority_id would do.
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Extractors or aggregators may be used for SVC VCL NAL units in 'avc2', 'aved?', 'svel' or 'sve2' tracks.

NOTE

When 'avcl' or 'ave3' sample entry is used and both AVC and SVC configurations are present, it can

be necessary to indicate an unrealistic level for the AVC base layer, to accommodate the bit rate of the entire stream,
because all the NAL units are considered as included in the AVC base layer and hence can be fed to the decoder, which
is expected to discard those NAL unit it does not recognize.

Either or both of a scalabilityInformationSEIBox Or SVCConfigurationBox may be presentin an 'avecl' or
"avc3' sample entry. In this case the avcsvcsampleEntry definition below applies.

The parameter sets required to decode a NAL unit that is present in the sample data of a video stream, either
directly or by reference from an Extractor, shall be present in the decoder configuration of that video stream

or in the associated parameter set stream (if used).

Table 3 sh|
(excluding

pws for a video track all the possible uses of sample entries, configurations and_the
timed metadata, which is always used in another track):

Table 3 — Use of sample entries for AVC and SVC tracks

SVC tools

sample en

kry name with configuration records

meaning

'avcl' or

avc3'

AVC Configuration Only

A plain AVC track with AVGNAL units only; Extractors,

aggregators, and tier grouping shall not be pr

esent.

'avcl' or

AVC and SVC Configurations

avc3'

An SVC track with beth AVC and SVC NAL uni
tors and aggregators shall not be present.

s; Extrac-

'avc2' or

AVC Configuration Only

avcd'

A plain AVC track with AVC NAL units only; EJ
may be present and used to reference AVC NA
Aggregators may be present to contain and re
AVC NAL units; Tier grouping may be present

ktractors
L units;
ference

'avc2' or

avcd'

AVC and SVC Configurations

An'SVC track with both AVC and SVC NAL uni
tors and aggregators may be present; Extract
reference both AVC and SVC NAL units; Aggre
shall not contain but may reference AVC NAL
may both contain and reference SVC NAL unif
grouping may be present.

s; Extrac-
ors may
gators
Linits, and
s; Tier

'svcl' or

SVC Configuration

svc2'!

An SVC track without AVC NAL units; Extract
be present to reference AVC NAL units (from
track) and may also be used to reference SVC
Aggregators may be present to contain and re
SVC NAL units; Tier grouping may be present

brs shall
h different
INAL units;
ference

6.5.3.1.2
class SVC
}

{

Syntax

ConfigurationBox extends Box ('svcC')

}

{

{

}

}

SVCDecpderConfidgursationRecord () SVCConfig;

class ScalabilityfnformationSEIBox extends Box ('seib', size)
unsigngd{ A0t (8*size-64) scalinfosei;

class SVCPriorityAssignmentBox extends Box('svcP')
unsigned int (8) method count;
string PriorityAssignmentURI [method count];

class AVCSVCSampleEntry () extends AVCSampleEntry ('avcl' or 'avec3') {
SVCConfigurationBox svcconfig; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox  method; // optional

class AVC2SVCSampleEntry () extends AVC2SampleEntry('avc2' or 'avcd') {

SVCConfigurationBox
ScalabilityInformationSEIBox
SVCPriorityAssignmentBox

svcconfig;

method;

// optional
scalability;

// optional
// optional
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// Use this if the track is NOT AVC compatible

class SVCSampleEntry ()
SVCConfigurationBox
MPEG4ExtensionDescriptorsBox descr;
ScalabilityInformationSEIBox
SVCPriorityAssignmentBox

6.5.3.1.3

extends VisualSampleEntry
svcconfig;

("svel' or 'svec2') {
// optional
scalability; // optional

method; // optional

Semantics

When the sample entry is 'svcl' or 'svc2', Compressorname in the base class visualsampleEntry indicates
the name of the compressor used, with the value "\012svc coding" being recommended (\012 is 10, the
number of bytes in the rest of the string).

scalinfos
1SO/IH
not be

method co
'avc2

PriorityA
of abs

6.5.4 SVC visual width and height

The visual
are the crg
tavcl', 'a

decoding t

6.5.5 Syl

i contains an SEI NAL unit containing only a scalability information SEI message as. s
C 14496-10:—, Annex G. The 'size' field of the container box ScalabilitylnformationhS}
equal to 0 or 1.

Lnt provides a count of the number of following URIs. This field shall take thevalue 1 in|
, 'avc3', 'aved', 'svcl' Or 'sve2' sample entry.

bsignmentURT provides a unique name of the method used to assignjpriority_id values.
ence of this box, the priority assignment method is unknown.

width and height documented in a visualsampleEntryéofta stream containing SVC VC
pped frame dimensions of the AVC base layer, if the stream is described by a sample e
;c2', 'ave3' or 'avc4'; otherwise they are the crepped frame dimensions of decoded
he entire stream.

nc sample

pecified in
LIBox shall

an 'avecl',

In the case

. NAL unit

ry of type
ictures by

For video ¢lata described by a sample entry of type 'avci’, 'avc2', 'avc3', or 'avcd', the sync sagmple table

identifies
bitstream.

For video ¢lata described by a sample eatry of type 'svc1', the sync sample table identifies IDR a

in the enti

For video dlata described by a sample entry of type 'svc2', the sync sample table identifies IDR a

in the enti

a) If the

either

Other}
be inc
sampl

b)

DR access units for both an AVC.decoder, and an SVC decoder (if any) operating on

e SVC bitstream.

‘e SVC bitstream and additionally the following applies:

sample is a sync’ sample, all parameter sets needed for decoding that sample shall b
in the sample‘entry or in the sample itself.

vise (thé-Sample is not a sync sample), all parameter sets needed for decoding the s3
uded either in the sample entry or in any of the samples since the previous sync san
bitSelf, inclusive.

the entire

Ccess units

Ccess units

e included

mple shall
hple to the

NOTE

The sync sample table, if present, documents only access units that are IDR access units for both the AVC

compatible base layer and the layer corresponding to decoding the entire bitstream contained in the track. In case the
documenting of layer-specific IDR access units is desired, the stream can be stored in separate tracks, e.g. two tracks,
one containing the AVC base layer with a sample entry of type 'avcl' or 'avc3', and the other containing the SVC
enhancement layers with a sample entry of type 'svcl' or 'svc2'. However, extractors are then used for tracks that
are not the scalable base track.

6.5.6 Shadow sync

A shadow sync box shall not be used for video data described by an 'svc1' or 'svc2' sample entry. Its use for
SVC is deprecated.
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6.5.7 Independent and disposable samples box

If the sampleDependencyTypeBox is used in a track that is both AVC and SVC compatible, then care should be
taken that the information provided by this box is true no matter what valid subset of the SVC data (possibly
only the AVC data) is used. The 'unknown' values (value 0 of the fields sample depends on, sample is
depended_on, and sample_has_redundancy) may be needed if the information varies.

6.5.8 Sample groups on random access recovery points 'roll' and random access points 'rap

For video data described by a sample entry of type 'avci', 'avc2', 'ave3' or 'avc4', the random access
recovery sample group and the random access point sample group identify random access recovery points
and random access points, respectively, for both an AVC decoder, and an SVC decoder (if any) operating on

the entire bitstream

NOTE f the random access recovery points or the random access points for the AVC decoder and-the §
operating on the entire bitstream are not all aligned, the random access recovery points table orthe rarn
point table,|respectively, will not document all of them. In this case, the stream can be stored if-multiple
two tracks,|one containing the AVC base layer with a sample entry of type 'avcl' or 'avc3', and the other
the SVC enHancement layers with a sample entry of type 'svcl' or 'svc2'.

For video dlata described by a sample entry of type 'svc1' or 'svc2', the information provided by t

VC decoder
dom access
tracks, e.g.
containing

he random

access recpvery sample group and the random access point sample group is-true for any valid subset of the

entire SVC|bitstream.

6.5.9 Dé¢finition of a sub-sample for SVC
This subclause extends the definition of a sub-sample for AVC in 5.4.9.

For the us¢ of the subsampleInformationBox (ISO/IEC 14496+12) in an SVC stream, a sub-sample
as one or
RedPicFlag, VcINalUnitFlag, IdrFlag, Priorityld, Dependencyld, Qualityld, Temporalld, UseRefB:
DiscardableFlag and StoreBaseRepFlag, specified subsequently. Each sub-sample includes both }

is defined

ore contiguous whole NAL units having the same values of the following fields: RefPicFlag,

sePicFlag,
AL unit(s)

and their preceding NAL unit length field(s). The‘presence of this box is optional; however, if present in a

track containing SVC data, it shall have the semaritics defined here.

in 5.4.9, the subsample priority field shall be set to a value in accordance with the splecification

in ISO/IEC 14496-12.

| specific parameters field of the SubSampleInformationBox iS defined for SVC as follov

 gned int (1)
 gned int (1)
 gned int (1)
(6) reserved
[ gned int (1Y)
[ gned 1ntN6)
(1) resexved
[ gnee \L1it (3)
| gried/int (
unsfgued int (
unsigned 1nt (
unsigned int (
bit (1) reserved
unsigned int (1)
bit (1) reserved

RefPicFlag;

RedBicFlag;

veNalUnitFlag;

=0;

IdrFlag;

PriorityId;

0; // corresponding to no_inter layer pred flag
Dependencyld;

QualityId;

Temporalld;

UseRefBasePicklag;

DiscardableFlag;

= 0; // corresponding to output flag
StoreBaseRepFlag;

0;

4)
3)
)
1)

For an AVC VCL NAL unit in an SVC context, the prefix NAL unit shall be grouped with the AVC VCL NAL unit
in the same sub-sample, and its fields values apply to the AVC VCL NAL unit.

RefPicFlag equal to O indicates that all the NAL units in the sub-sample have nal_ref_idc equal to 0.
RefPicFlag equal to 1 indicates that all the NAL units in the sub-sample have nal_ref_idc greater than 0.
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RedPicFlag equal to 0 indicates that all the NAL units in the sub-sample have redundant_pic_cnt equal to
0. RedPicFlag equal to 1 indicates that all the NAL units in the sub-sample have redundant_pic_cnt
greater than 0.

VclNalUnitFlag equal to O indicates that all NAL units in the sub-sample are non-VCL NAL units. Value 1
indicates that all NAL units in the sub-sample are VCL NAL units.

IdrFlag indicates the idr_flag value of the NAL units in the sub-sample. All the NAL units in the sub-sample
shall have the same value of idr_flag.

PriorityId indicates the priority_id value of the NAL units in the sub-sample. All the NAL units in the sub-
sample shall have the same value of priority_id.

nle. All the

NoInterLa
NAL u

Dependenc
sub-sg

QualityId
sampl

Temporall
sampl

UseRefBas
NALu

Discardab
in the

NOTE

StoreBase

T s H s 4+l S 1 g €1 £ 41 NLAT a3 4+l 1.
SLrrcuridy IIIUICaAatt s LIIT llU_lllLCl_layCl_lJl Cu_llas Ul LIICT INAL UIlItS 11T LT SUuU S5dlll

hits in the sub-sample shall have the same value of no_inter_layer_pred_flag.

)1d indicates the dependency_id value of the NAL units in the sub-sample. All the|NAL
mple shall have the same dependency_id value.

indicates the quality_id value of the NAL units in the sub-sample. All the"NAL units
e shall have the same quality_id value.

i indicates the temporal_id value of the NAL units in the sub-sample. All the NAL units
e shall have the same temporal_id value.

bpicFlag indicates the use_ref_base_pic_flag value of the-NAL units in the sub-samj]
hits in the sub-sample shall have the same value of use_tef base_pic_flag.

| eFlag indicates the discardable_flag value of the-NAL units in the sub-sample. All the
sub-sample shall have the same discardable_flagvalue.

This is not the same definition as the discardable field in the sub-sample information box.

RepFlag indicates the store_base_rep_flag value of the NAL units in the sub-sample. A

units in the sub-sample shall have the sameszalue of store_base_rep_flag.

7 MVC

7.1 Ove

This claus

in Clause §.

The file fo
and Annex
the file for
MVC- and

and MVD elementary stréam and sample definitions

Fview

e specifies the storage format of MVC data. It extends the definitions of the storage for

'mat for storage of MVC and MVD content, as defined in this clause, Annex A, Annex |

inits in the

n the sub-

in the sub-

ble. All the

NAL units

11 the NAL

mat of AVC

, Annex C,

D uses theéxisting capabilities of the ISO base media file format and the plain AVC file
mat speeified in Clause 5). In addition, the following new extensions, among others,
MV D-specific features are specified.

format (i.e.
to support

a) Multiv

jew—arounine (can Anpex B\ indicatac tha ~ccariatingn ~AFf NIAT 4,

types and

VST OupTitg(OC T IO T tC ot C o o U IOt IO — O TN Y IO IIrco— vy roir Orrrerorne

hierarchy levels of scalability.

b)

into regular patterns of aggregated data units.

<)

media

d)

data.

Aggregators enable efficient scalable grouping of NAL units by changing irregular patterns of NAL units

Extractors enable efficient extraction of NAL units from other tracks than the one containing the

Temporal metadata statements (see Annex C) store time-aligned information of media samples.

MVCConfigurationBox in a track having a sample entry specified in Clause 5 enables the storage of an

MVC or MVD bitstream in a manner that the AVC compatible base layer can be used by any plain AVC file
format compliant reader.
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The support for MVC or MVD includes a number of tools, and there are various 'models' of how they might
be used. In particular, an MVC or MVD stream can be placed in tracks in a number of ways, among which are
the following:

a) allthe

b)

views in one track, labelled with sample groups;

labelled in the sample entries;

)

can be independently coded;

d)
MVD

each view, including both texture views and depth views when both are present, in its own track,

a hybrid, one track containing all views, and one or more single-view tracks each containing a view that

the expected operating points each in a track (e.g. the AVC base, a stereo pair, a multiview scene, or an

e)

The MVC 4
for SVC in
provide a 1
a few pre-
If more th
MVC or MY
mechanisn
for certainl
to form re
definitions

(for M

The Multi
view, such
parameter]
the Multivi

al
LCIIC}-
VD only) each texture or depth view in its own track, labelled in the sample entries,

ind MVD file format allows storage of one or more views into a track, similarly to tl
Clause 6. Storage of multiple views per track can be used, e.g. when a content provide
hultiview bitstream that is not intended for subsetting or when the bitstream has been
lefined sets of output views (such as 1, 2, 5, or 9 views) where tracksycan be created a
hn one view is stored in a track and there are several tracks (more.than one) repres
/D bitstream, the use of the sample grouping mechanism is recomimended. The sampl
h is used to define tiers identifying the views present in the track’ahd to extract required
operating points conveniently. The sample grouping mechahism is usually used with a
bular NAL unit patterns within samples. Thus, SVC-like sample grouping, aggregators
for sample groups are specified for MVC or MVD.

FiewInformationBox ('mvei') is specified to indi€ate information that applies to mor
as the target output views in one or more Multi¢iewGroupBoxes. Characteristics (such
s) of the respective bitstream subset can alse*be indicated within the MultiviewGrou
iewRelationAttributeBox('mvra'),VVhiChiSSinﬂlartothe TrackSelectionBox.

A player s

ould have means to determine whichi\views are preferred for displaying, and select o

tracks thaf provide the data for the desired operating point, preferring a track thatis specific to tha
point over|tracks that also contain other data. The display characteristics of players may differ; fg
the numbgr of simultaneously displayed ‘views and the optimal angle between views can be d
order to ghide a player for selection of-eutput views, alternative groups of output views and th
and differentiating characteristics-between them can be indicated with the MultiviewGroupRd
("swtc'), which also includes the.Multiview Relation Attributes box ('mvra").

When an MVC or MVD bitstream is represented by multiple tracks and a player uses an opers3

that contans data in mulfiple tracks, the player shall reconstruct MVC or MVD access units befq
them to thep MVC or MV D.decoder. An MVC or MVD operating point may be explicitly represented
i.e., an access unit is/aeconstructed simply by resolving all extractors and aggregators of a san
number of|operating points is large, it may be space-consuming and impractical to create a tra
operating point: In such a case, MVC or MVD access units are reconstructed as specified in 7.6.2. T

he support
r wants to
rreated for
ccordingly.
enting the
b grouping
NAL units
boregators
, and view

b than one
as camera
pBox Using

he or more
L operating
r example,
fferent. In
e common
lationBox

iting point
re passing
by a track,
hple. If the
'k for each
he MVC or
se explicit

7.2 Overview of MVC or MVD Storage

The storage of MVC and MVD streams can be supported by a number of structures, including information
in the sample entry, the media information box, and sample groups. Table 4 provides an overview of the

structures provided, their names, and a brief description of their functions.

NOTE Each group of rows starting with an entry in the left column (e.g. 'minf", ' 2vc?') documentac
structure within that container; the higher level containment is not shown.
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Table 4 — Box, sample entry and group structures for MVC and MVD Streams

Box Name Brief Description
minf Media Information Box
mvci Multiview Information Box
nveg Multiview Group Box Spec!fl_es a rr_1u1t1v1ew group for the views of the
multiview video stream that are output
buff |Buffering Information Box Contains the buffer_lqg information c_)f.the bit-
stream subset specified by the multiview group
Indicates the relation of the tracks or tiers of
mvra |Multiview Relation Attribute Box the respective multiview group with each other
(when contained in a MultiviewGroupBox)
Provides information about the bit rgte values
tibr |Tier Bit Rate Box of the bitstream subset specified by the multiv-
iew group
Provides information about-the profile, level,
tiri |Tier Information Box frame size, discardability, and framefrate of the
bitstream subset speeified by the multiview
group
vwdi |Multiview Scene Information Box InFilcates Fhe maximum disparity in a scene
with multigle views
Specifieswa set of multiview groups frjom which
swtc Multiview Group Relation Box one multiview group is decoded and played at
any time
Indicates the relation of the multivieyv
mvra |Multiview Relation Attribute Box groups with each other (when contained in a
MultiviewGroupRelationBox)
pyen Sample Entry (Npte: various codes are used for sarhple en-
tries)
View Scalability Information SEI Cpntams anlS.EI NAL unit containing pnly a
vs]b Message Box view scalability information SEI mesfage as
& specified in ISO/IEC 14496-10:—, Annex H
Contains camera parameters that define the lo-
o cation and orientation of the camerajreference
eclam Extrinsic Gamera Parameters Box .
frame with respect to a known world reference
frame
Contains camera parameters that link the pixel
. - coordinates of an image point with the corre-
iclm Iitrinsic Camera Parameters Box . . > |
sponding coordinates in the camera reference
frame
. . s Indicates the views included in the trjack (when
vwlid View Identifier Box . .
included in a sample entry)
Provides a URI containing a unique njame of
mvjcE MVC View Priority Assignment Box |the method used to assign content_priority_id
values for the View Priority sample grouping
mveC MVC Configuration Box
Contains the MVD decoder configuration
mvdC MVCD Configuration Box record and the MVD depth resolution box (for
MVD streams only)
3dpr MVD Depth Resolution Box Provides the resolution of depth views (for
MVD streams only)
. MVD Scalability Information SEI Contaln§ an SEI NAL unit containing only an
3sib Message Box MVCD view scalability information SEI message
8 as specified in ISO/IEC 14496-10:—, Annex |
sgpd Sample Group Description Box
mvif Multiview Group Entry Contains the following boxes
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Table 4 (continued)
Box Name Brief Description
buff Buffering Information Box Contains the buffer information of the tier
ldep Tier Dependency Box ;(iirgéﬁlet]he tiers that the current tier is de-
) o Contains parameter sets needed for decoding
SViP Initial Parameter Sets Box this tier and all the tiers it depends on
- Prioritv Range Box Reports the minimum and maximum priori-
P y g ty_id of the NAL units mapped to this tier
tibr Tier Bit Rate Box Efrgxfcligfs information about the bit rate values
Provides information about the profihe, level,
tiri Tier Information Box frame size, discardability, and frame}rate of a
tier
vipr View Priority Box Labels views with priorities-based o content
vwid View Identifier Box Indicates the views in¢luded in the tipr (when
included in a Multifsi€wGroupEntry])
athet Decode Re-timing Group Entry Provides adjustéd dec_odmg times when high
temporal layérs are discarded
Provides the/mapping of NAL units t¢ multiv-
o Sample Map Group Entry iew grdups for all samples in the tradk

The structures within a sample entry provide information for the decoding or use of the samj

bles (video

informatidn) that are associated with that sample entry. Sample-groups provide time-varying iy

1formation

about the frack as a whole, assisting (for example) with the eXtraction of subsets of the media within a track.

Informatidn in the MultiviewInformationBox (appearingin the media information box) can sp
tracks and is descriptive of collections of tracks, even though the MultiviewInformationBox res|
track contqining the base view of the stream.

7.3 MV( and MVD elementary stream structures

MVC and MVD streams are stored in accordance with 5.2, with the following definition of an M)
video elementary stream:

— An MVYC and MVD Video Elementary Stream contains all video coding related NAL units
NAL uhits containing video data or signalling video structure, possibly after resolution of exty
aggregators) and may contain non-video coding related NAL units such as SEI messages and
delimifter NAL units. Aggnegators and Extractors, when present, shall not directly output by f

MVC and MVD streams.inay also be stored using associated parameter set streams, when needed

For MVC ahd MVD(streams, Table 1 is amended by the following table Table 5.

an several
ides in the

VC or MVD

(i.e. those
actors and
hccess unit
le parsers.
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Table 5 — NAL Unit types in MVC, MVD, and AVC Streams

Value of Description AVCvideo | MVCvideo | MVCvideo | MVD video | MVD video | Parameter
nal unit type elementary | elementa- | elementa- | elementa- | elementa- |setelemen-
- - stream ry stream | rystream | rystream | rystream [tarystream
(sample (sample (sample (sample
entry entry name | entry name | entry name
'avel', 'ave3', 'mvdl’, 'mvd3’,
'ave2', 'avcd', 'mvd2’, 'mvd4’,
'mvcl',or| 'mvc3',or| 'a3dl’',or| 'a3d3"',or
'mvc2'") 'mvcd') 'a3d2") 'a3d3")
14 Prefix NAL unit Not speci- Yes Yes Yes Yes No
prefix_nal_unit_rbsp() fied
15 Subset sequence parameter set Not speci- No Yes No Yes Yes
subset_seq_parameter_set_ fied Parameter Parameter
rbsp() set elemen- set elemen-
tary stream tary styeam
shall not be shallhot'be
used used
20 Coded slice extension Not speci- Yes Yes Yes Yes No
slice_layer_extension_rbsp() fied
21 Coded slice extension for a Not Not Not Yes Yes No
depth view component or a 3D- specified specified specified
AVC texture view component
slice_layer_extension_rbsp()
24-B1 Not specified Not speci- | See Annex F | See AnneXF | See Annex F | See Annex F | See Annex F
fied
There may|be AVC VCL NAL units, MVC VCL NAL units and other NAL Gnits, i.e. non-VCL NAL units/present in
an MVC video elementary stream. There may be AVC VCL NAL units;MVC VCL NAL units, MVD VCL|NAL units,
and non-V(L NAL units present in an MVD video elementary stream. Additionally, there may be Aggregators
or Extractprs present in an MVC or MVD video elementary stréam.

An AVC V
specified i

seen as on
7.4 Use

The MVC o

Subclause

7.5 Sani

751 C
The follo

ing restrictions apply to MVC and MVD data in addition to the requirements in subclau

of the plain AVC file format

onical order and restriction

ple and configuration definition

r MVD file format is an extension of the plain AVC file format defined in Clause 5 of this

b.4.7 is defined for use with plain AVC streams. Its use with MVC and MVD streams is d

MVC doded slice NAL units (Coded slice extension): All MVC coded slice NAL units for a singl¢

[l. NAL unit in an MVC or MVD video elementary stream conforming to one or mofe profiles
h Annex H, Annex I, or Annex ] of ISO/IEC 14496-10:—, shall be immediately preceded
NAL unit. In this document, an AVC VCL NAL unit andthe immediately preceding prefix NAL unita
E NAL unit.

by a prefix
e logically

document.

eprecated.

se 5.3.1.

b instantin

time shall be contained in the sample whose composition time is that of the picture represented by the
access unit. An MVC sample shall contain at least one AVC or MVC VCL NAL unit.

MVD VCL NAL units (Coded slice extension): All MVD VCL NAL units for a single instant in time shall be

contained in the sample whose composition time is that of the picture represented by the access unit. An
MVD sample shall contain at least one AVC, MVC or MVD VCL NAL unit.

Prefix NAL units: Each prefix NAL unitis placed immediately before the corresponding AVC VCL NAL unit.

Aggregators/Extractors: The order of all NAL units included in an Aggregator or referenced by an

Extractor is exactly the decoding order as if these NAL units were present in a sample not containing
aggregators or extractors. After processing the Aggregator or the Extractor, all NAL units shall be in
valid decoding order as specified in ISO/IEC 14496-10.
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7.5.2 Decoder configuration record

7.5.2.1 MVC decoder configuration record

When the AVC decoder configuration record (as defined in subclause 5.3.2.1) is used for a stream that can
be interpreted as either an MVC or AVC stream, the AVC decoder configuration record shall reflect the
properties of the AVC compatible base view, e.g. it shall contain only parameter sets needed for decoding the
AVC base view.

If the sample entry name is 'mvc1l' or 'mvc2’', a parameter set stream may be used with MVC streams, as
with AVC streams. In that case, parameter sets shall not be included in the decoder configuration record.
Otherwise (the sample entry name is 'mvc3' or 'mvc4'), parameter sets may be stored in both the decoder

configura

ionrecordoras part of Q:\mp]nc while o parameterset n]nmnnfnry stream shall not he

1sed.

Sequence

storage fr¢m 1 to numOfSequenceParameterSets O numOfPictureParameterSets,

and pictur]
InitialPa

The mvcD4
However,
syntax is g

aligned (8
unsign
unsign
unsign
unsign
unsign
unsign
bit (4)
unsign
bit (1)
unsign
for (i

uns
bit
}
unsign
for (i
uns
bit

}

The semar
from the 2

The fields
indicating
all the viey

br picture parameter sets, including subset sequence parameter sets, are numbered
respéctively
e parameter sets stored in this record in a file may be referenced using this,I<based in
FameterSetBox

coderConfigurationRecord is structurally identical to an avcbecolerConfigurat
he reserved bits preceding and succeeding the lengthsizeMinusOne field are re-de
s follows:

class MVCDecoderConfigurationRecord {
configurationVersion = 1;
AVCProfileIndication;

profile compatibility;
AVCLevelIndication;

complete representation;
explicit au track;

'1111'b;
lengthSizeMinusOne;

lOlb;

Ed
el
el
el
Ed
el
reserved
bd int (2)
reserved
bd int (7) numOfSequenceParameterSetd;

FO; 1< numOfSequenceParameterSets, ¥++) |

i gned int (16) sequenceParameterSetlength ;
(8*sequenceParameterSetLength)\\sequenceParameterSetNALUnit;

bd int (8) numOfPictureParameterSets;

=0; i< numOfPictureParameterSets; i++) {

i gned int (16) pictureRakrameterSetLength;
(8*pictureParameterSetllength) pictureParameterSetNALUnit;

tics of the fields/aAvcProfileTndication, profile compatibility, and AvCLevelIndica
JCDecoderConfigurationRecordaSfOHOVV&

pvCProfiYeIndication, AVCLevelIndication carry the profile and level indications, re
the profile and level for the bitstream represented by this track, i.e., the bitstream th:
vs‘ef this track and the views required for decoding of this track and wherein all the vi

n order of
Sequence
dex by the

ionRecord.

fined. The

tion differ

spectively,
it contains
ews in this

track are t

Mo 2o 4 £ + 3 1E£ 2 b . H 1+ £+ 1+l ot L o+
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bitstream

defined above operating with all the views of this track being the target output views is unspecified.
AVCProfileIndication, profile compatibility, and AVCLevelIndication,if non-zero,shaH have values
such that an MVC decoder supporting these values is able to decode bitstreams conforming to the profile,
level and profile compatibility flags indicated in any of the sequence parameter sets or subset sequence
parameter sets contained in this record.

The semantics of other fields are as follows, or, if not present in the following, are as defined for an
AVCDecoderConfigurationRecord:

complete representation iS set on a minimal set of tracks that contain a portion of the original encoded
stream, as defined in 7.6.1. Other tracks may be removed from the file without loss of any portion of the
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original encoded bitstream, and, once the set of tracks has been reduced to only those in the complete
subset, any further removal of a track removes a portion of the encoded information.

explicit au trackissetonatrackthatis'complete’; itis not necessary to determine the view dependencies,
nor calculate whether views not present in this track should be found from other tracks. However,
subject to the rules for the sample entry types, extractors may be present and need to be followed to
gather all the NAL units needed.

numOfSequenceParameterSets indicates the number of SPSs and subset SPSs that are used for decoding the
MVC elementary stream.

SequenceParameterSetLength indicates the length in bytes of the SPS or subset SPS NAL unit.

nex H of

SequencePgrameterSetALTTTt
ISO/IHC 14496-10:—. SPSs shall occur in order of ascending parameter set identifier with
allowdd. Subset SPSs shall occur in order of ascending parameter set identifier with gapsbeéiy

Any S

7.5.2.2

The sy
MVCDecode

When the |
interprete
compatiblg

When the
be interpr
of the MV(

contain onlly parameter sets needed for decoding the MVC compatible bitstream subset.

If the samy]
streams, a
configurat]
sets may |
elementar

Sequence
storage frd

picture parameter sets stored\in this record in a file may be referenced using this 1-based in

InitialParg

The semantics of the fields'avcProfileIndication, profile compatibility, and AVCLevelIndicd

from the

and AVCLe
able to ded
the sequen

MVD decoder configuration record

o CDC L £ CDC NAT 14 o A
LUIlItadIiio d o1 J Ul SUUOSTL Ol U INAAL Ulllt do DPCLIIICL{ Il rx

S shall occur before all the subset SPSs, if any.

1tax structure of is the

FConfigurationRecord.

MVDDecoderConfigurationRecord exactly

AVC decoder configuration record (as defined in subclause 5.3.2:1) is used for a stream
1 as an MVD stream, the AVC decoder configuration record shall reflect the properties
base view, e.g. it may contain only parameter sets needed for decoding the AVC base v|

MVC decoder configuration record (as defined in s@ibclause 7.5.2.1) is used for a strea
eted as an MVC or MVD stream, the MVC decoderconfiguration record shall reflect the
compatible bitstream subset (i.e. the bitstreant subset with only the texture views),

le entry name is 'mvdl’, 'mvd2', 'a3d1l ', QF 'a3d2', a parameter set stream may be used|

baps being
1g allowed.

paime as

hat can be
of the AVC
lew.

m that can
properties
e.g. it may

with MVD

s with AVC and MVC streams. In that\case, parameter sets shall not be included in the decoder

ion record. Otherwise (the sample‘entry name is 'mvd3"', 'mvd4’, 'a3d3' or 'a3d4'),
e stored in both the decoder configuration record or as part of samples while a par
7 stream shall not be used.

br picture parameter setSyincluding subset sequence parameter sets, are numbered
m 1 to numOfSequencePatameterSets OF numOfPictureParameterSets, respectively. Seq

meterSetBox.

IVCDecodexConfigurationRecord as follows. AvCProfileIndication, profile compd
ye1 Tndisation, if non-zero, shall have values such that a MVD decoder supporting thes
odecbitstreams conforming to the profile, level and profile compatibility flags indicate
céparameter sets or subset sequence parameter sets contained in this record.

parameter
ameter set

n order of
uence and
dex by the

tion differ
tibility,
e values is
d in any of

The

semantics of other fields are as follows,

or, if not present,

MVCDecoderConfigurationRecord:

are as defined for an

numOfSequenceParameterSets indicates the number of SPSs and subset SPSs that are used for decoding the
MVD elementary stream.

sequenceParameterSetNALUnit, when contained in the MVCD Configuration Box, contains a SPS or subset
SPS NAL unit as specified in Annex [ of ISO/IEC 14496-10:—. sequenceParameterSetNALUnit, when
contained in the A3D Configuration Box, contains a SPS or subset SPS NAL unit as specified in Annex ]
of ISO/IEC 14496-10:—. SPSs shall occur in order of ascending parameter set identifier with gaps being
allowed. Subset SPSs shall occur in order of ascending parameter set identifier with gaps being allowed.
Any SPS shall occur before all the subset SPSs, if any.
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7.6 Derivation from the ISO base media file format

7.6.1 MVC and MVD track structures

An MVC or MVD stream is represented by one or more video tracks in a file. Each track represents one or
more views of the stream. For a track in a file storing an MVD video stream, the track may contain texture
only, depth only or both texture and depth.

There is a minimal set of one or more tracks that, when taken together, contain the complete set of encoded
information. All these tracks shall have the flag "complete representation" set in all their sample entries.
This group of tracks that form the complete encoded information are called the "complete subset".

The track that has the flag "complete representation” set and contains NAL units of the base view with

temporal_|d equal to 0 shall be nominated as the 'base view track'. All the other tracks that are
same stream shall be linked to this base track by means of a track reference of type 'sbas /(|

The comp
retained; @
complete g

All the tra
MVD strea
the same t|
of view _id,

If a view rg
reference,
inter-view

For MVD 5
associated
depth view

te encoded information can be retained when the tracks included in the "complete
1l other tracks shall represent subsets, copies (i.e. the same media data) or'fe-order
ubset.

ks sharing the same base view track shall share the same timescale as.the scalable basg
ms, all the tracks containing the texture view and the depth view of'a’particular view
mescale. Note that the texture view and the depth view of a particular view have the 3

bpresented by a track uses another view represented by afother track as an inter-view
a track reference of type 'scal' shall be included in the'track referring to the sourc
prediction.

treams, if a depth view is stored in a different€rack than the track containing the te
with the depth view, a track reference of type\deps ' shall be included in the track con
r, referring to the track containing the texture-view. The presence of this track referenc

that the current track contains the depth view thatis‘associated with a texture view in the refere

NOTE
remove als
multiview g

7.6.2 Re

In order
output vig
Multiview
complete
this track

[f the targg
1 in the M)

f a track containing a part of an MVC or-MVD bitstream is removed from a file, care needs to
those tracks that contain 'scal’ and~\sbas' track references to the removed track and refere
roups that include the removed track.

construction of an access‘unit

0 reconstruct an access unit from samples of one or more MVC or MVD tracks,
ws may need to-be determined first, by examining the MultiviewGroupBox (7.7.3
CroupRelationBox-(7.7.4). The explicit au track flag equal to 1 states that this
perating point;.nonetheless, the track should be examined to determine which views d
ire the output views.

t output Views are not exactly represented by any track marked with explicit au tra
/C decoder configuration record, access units are reconstructed as follows.

part of the
iew base).
ubset" are
ngs of the

b track. For
hall share
ame value

prediction
e track for

kture view
faining the
e indicates
hced track.

be taken to
nces to the

the target
) and the
track is a
blivered by

-k equal to

The views

hatarerequired fordecodingthe determined target output views can be conciuded from reference

view identifiers included in the View Identifier box, the 'sca1' track references, or Tier Dependency boxes.

If several tracks contain data for the access unit, the alignment of respective samples in tracks is performed
on decoding time, i.e. using the time-to-sample table only without considering edit lists.

An access unit is reconstructed from the respective samples in the required tracks and tiers by arranging
their NAL units in an order conforming to ISO/IEC 14496-10. Duplicate copies of NAL units, when present,
need to be removed in order to conform to ISO/IEC 14496-10. The following order provides an outline of the
procedure to form a conforming access unit:

— All parameter set NAL units (from the associated parameter set tracks and from the associated
elementary stream tracks).
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).

View components in ascending order of view order index value.

precedes the depth view component.

All SEI NAL units (from the associated parameter set tracks and from the associated elementary stream

Within a view component, if both texture and depth are present, then the texture view component

NAL units within a texture or depth view component are in their appearance order within the sample.

7.6.3 Sample entry
7.6.3.1 oxes for sample entry
7.6.3.1.1 | Intrinsic camera parameters box
7.6.3.1.1.1 Definition
Box Type: "icam'
Container: Sample Entry ("avcl', 'avec2', 'ave3', 'avcd',
'mvcl', 'mvc2', 'mvc3', 'mvc4d',
'mvdl', 'mvd2', 'mvd3', 'mvd4',
'a3dl', 'a3d2', 'a3d3', 'a3d4')
Mandatory: No
Quantity: Zero or more
This subclause specifies intrinsic camera parameters ‘that link the pixel coordinates of an image
the corresponding coordinates in the camera refererice frame. A specification of focal length and p
related to the geometric distortion due to cameraoptics is given in Annex H of ISO/IEC 14496-10:
7.6.3.1.1.4 Syntax

class Int

FinsicCameraParametersBox(extends FullBox ('icam', version=0, flags) {

point with
arameters

unsigngd int (6) reserved=0¢

unsigngd int (10) ref view id;

unsigngd int (32) prec_focal length;

unsigngd int (32) preg principal point;
unsigngd int (32) prgd sskew factor;

unsigngd int (8) €xponent focal length x;
signed int (64) mantissa focal length x;
unsigngd int (8) exponent focal length y;
signed int (p4) mantissa focal length y;
unsigngd int(8) exponent principal point x;
signed it (64) mantissa principal point x;
unsigngd/int (8) exponent principal point y;
signed ¥nt (64) mantissa principal point y;
unsigned int (8) exponent skew factor;
signed int (64) mantissa skew factor;

7.6.3.1.1.3 Semantics

reservedt

his field shall be equal to zero

ref view idindicates the view_id identifying a view for which intrinsic camera parameters are indicated in

this In

trinsic Camera Parameters Box
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prec_focal length specifies the exponent of the maximum allowable truncation error for focal_length_x
and focal_length_y as given by 2-prec_focal length The value of prec focal length shall be in the range

of 0 to

31, inclusive.

prec_principal point specifies the exponent of the maximum allowable truncation error for principal_
point_x and principal_point_y as given by 2-prec_principal_point The value of prec principal point shall
be in the range of 0 to 31, inclusive.

prec_skew factor specifies the exponent of the maximum allowable truncation error for skew factor as
given by 2prec_skew_factor, The value of prec_skew factor shall be in the range of 0 to 31, inclusive.

exponent focal length x specifies the exponent part of the focal length in the horizontal direction. The
value of exponent focal length x shall beinthe range of 0 to 62, inclusive. The value 63 is reserved for

future

mantissa
direct

exponent
Ofexp
future

mantissa
mantissa |

exponent
The v{
reserv
princi

mantissa |

exponent

shall 1
Decod

mantissa

The intrin
follows:

focalll

Each comp
computed

use by I'TU-T' | ISU/IEC. Decoders shall treat the value 65 as indicating an unspeciiied 1q

Focal length x specifies the mantissa part of the focal length of the i-th camera. jiiythe
on.

Focal length y specifies the exponent part of the focal length in the vertical direction
bnent_focal length y shall be in the range of 0 to 62, inclusive. The'value 63 is re
use by ITU-T | ISO/IEC. Decoders shall treat the value 63 as indicatingah unspecified fa

Focal length y specifies the mantissa part of the focal length jn\the vertical direction
brincipal point x specifies the mantissa part of the principal point in the horizontal

brincipal point_y specifies the exponent part of théprincipal point in the vertical
ilue of exponent principal point_y shall be in the range of 0 to 62, inclusive. The
ed for future use by ITU-T | ISO/IEC. Decoders shall'treat the value 63 as indicating an u
bal point.

brincipal point y specifies the mantissa part of the principal point in the vertical dir

bkew factor specifies the exponent part of the skew factor. The value of exponent s
e in the range of 0 to 62, inclusive.-The value 63 is reserved for future use by ITU-T|
ers shall treat the value 63 as indicating an unspecified skew factor.

kkew factor specifies the mantissa part of the skew factor.

sic matrix A for the camera associated to the view indicated by ref view id is repr
engthX skewFactor
0 focalLengthY principalPointY

0 0 1

onent.ofthe intrinsic matrix is obtained from the variables specified in Table 6 as the
ps fallows.

principalPointX

cal length.

horizontal

The value
served for
cal length.

direction.

direction.
Falue 63 is
nspecified

ection.

ew factor

| ISO/IEC.

esented as

variable x

2e-31 % (4

If0<

vaks ) D) 4=l LO 21
Vo, A =4 1T~ 4vj, WiItlT' v =1IIdA(U, TT P~ 01]

— Ifeisequal to 0, x = 2°30+v) * n, with v = max(0, p - 30)
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Table 6 — Association between camera parameter variables and syntax elements

X e n p
focalLengthX exponent_focal_length_x mantissa_focal_length_x prec_focal_length
focalLengthY exponent_focal_length_y mantissa_focal_length_y prec_focal_length

principalPointX exponent_principal_point_x mantissa_principal_point_x prec_principal_point
principalPointY exponent_principal_point_y mantissa_principal_point_y prec_principal_point
skewFactor exponent_skew_factor mantissa_skew_factor prec_skew_factor
7.6.3.1.2 Extrinsic camera parameters box
7.6.3.1.2.1 Definition
Box Type: 'ecam’
Container: Sample Entry ("avcl', 'avec2', 'ave3', 'avcd',
'mvcl', 'mvc2', 'mvc3', 'mvcéd',
'mvdl', 'mvd2', 'mvd3', 'mvd4',
'a3dl', 'a3d2', 'a3d3', 'a3d4')
Mandatory: No
Quantity: Zero or more
This subclause specifies extrinsic camera parameters that,define the location and orientation of the

camera ref
parameter]

The extrin
upper left
having no
mapped to

s*cP 4

where A ds
box (see 7.|

scalar value) is an arbitrary seale factor chosen to make the third coordinate of cP equal to 1. The ¢

AR, Tare

7.6.3.1.2.2

class Ext

erence frame with respect to a known world reference frame. A specification of extrin|
s including translation vector and rotation matrix is given in Annex H of ISO/IEC 14494

sic camera parameters are specified according to a right-handed coordinate system,
corner of the image is the origin, i.e., the{0, 0) coordinate, with the other corners of|
h-negative coordinates. With these specifications, a 3-dimensional world point, wP
a 2-dimensional camera point, cP =fu'v 1], according to:

A*RL*(wP-T)

notes the intrinsic cameraparameter matrix that can be indicated by an intrinsic camera
6.3.1.1), R! denotes the inverse of the rotation matrix R, T denotes the translation vect

Hetermined according the syntax elements signalled in this box and as specified below.

Syntax
{

FinsicGameraParametersBox extends FullBox ('ecam', version=0, flags)

sic camera
-10:—.

where the
the image
=[x y z] is

arameters
br, and s (a
lements of

unsigngd iATEN6) reserved=0;
unsigngddint (10) ref view id;
unsigngd\¥nt (8) prec rotation param;
unsigned int (8) prec_translation param;
for (j=1; j<=3; j++) { /* row */

for (k=1; k<=3; k++) { /* column */

unsigned int (8)
signed

}

unsigned int (8)
signed

exponent r([j][k];
int (64) mantissa r [Jj][k];
exponent tl[j];

int (64) mantissa t[j];

7.6.3.1.2.3 Semantics

reservedt

his field shall be equal to zero
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ref view idindicates the view_id identifying a view for which intrinsic camera parameters are indicated in
this Intrinsic Camera Parameters Box

prec_rotation param specifies the exponent of the maximum allowable truncation error for r[ j ][ k | as
given by 2prec_rotation_param_ The yalue of prec_rotation param shall be in the range of 0 to 31, inclusive.

prec translation paramspecifies the exponent of the maximum allowable truncation error for t[ j | as given
by 2prec_translation_param The value of prec  translation paramshall be in the range of 0 to 31, inclusive.

exponent_r[j][k] specifies the exponent part of (j, k) component of the rotation matrix. The value of
exponent_r[j][k] shall be in the range of 0 to 62, inclusive. The value 63 is reserved for future use by
ITU-T | ISO/IEC. Decoders shall treat the value 63 as indicating an unspecified rotation matrix.

mantissa_ TR oycuifico the-trantissa pat ot (J, }\) \,Uluyuucut oftherotatteotr et
exponent F[j] specifies the exponent part of the j-th component of the translation vector./The value of
expongnt_t[j] shall be in the range of 0 to 62, inclusive. The value 63 is reserved for future uge by ITU T
| ISO/IEC. Decoders shall treat the value 63 as indicating an unspecified translation ¥éctor.
mantissa f[j] specifies the mantissa part of the j-th component of the translation®ector.
The rqgtation matrix R is represented as follows:
rE[QI[0] rE[O][1] rE[0][2]
rE[Q][0] rE[1][1] rE[1][2]
rE[2][0] rE[2][1] rE[2][2]
The translption vector T is represented as follows:
tE[ O
tE[ 1
tE[ 2
Each component of the rotation matrix and the translation vector is obtained from the variables dpecified in
Table 7 as the variable x computed as follows:
— If0<g<63,x=231*(1+n+2Y), with v=max(0,e +p-31)
— Ifeis ¢qual to 0, x = 2-30+v) * p grith v = max(0, p - 30)
[able 7 — Association between camera parameter variables and syntax elements
3 e n p
rE[j[ k] exponent_r[j][ k] mantissa_r[j][ k] prec_rotation_|param
tE[j ] exponent_t[j ] mantissa_t[j ] prec_translatior]_param
7.6.3.1.3 | View identifier box

7.6.3.1.3.1 Definition

Box Type: 'vwid'
Container: Sample Entry ("avcl', 'avec2', 'ave3', 'avcd',
'mvel', 'mvc2', 'mvc3', 'mvcéd',
'mvdl', 'mvd2', 'mvd3', 'mvd4',
'a3dl', 'a3d2', 'a3d3', 'a3d4')
Or MultiviewGroupEntry
Mandatory:  Yes (for sample entries and the primary group definition in Multiview Group entries)
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Quantity: Exactly one (for sample entries and the primary group definition in Multiview Group entries)

Zero for non-primary group definitions in Multiview Group entries

When included in a sample entry, this box indicates the views included in the track. When included in a
MultiviewGroupEntry, this box indicates the views included in the respective tier. This box also indicates
the view order index for each listed view. Additionally, the box includes the minimum and maximum values
of temporal_id included in the track or tier when the View Identifier box is included in a sample entry or
MultiviewGroupEntry, respectively. Moreover, the box indicates the referenced views required for decoding
the views included in the track or tier. Moreover, for MVD streams, the box indicates, for each of the view
included in the track, the presence of texture and/or depth in the track and in the stream.

7.6.3.1.3. Symtax
class ViepwIdentifierBox extends FullBox ('vwid', version=0, flags)
{
unsigngd int (2) reserved6 = 0;
unsigngd int (3) min temporal id;
unsigngd int (3) max temporal id;
unsigngd int (16) num views;
for (if0; i<num views; i++) |
unsfgned int (6) reservedl = 0;
unsfgned int (10) view id[i];
unsfgned int (6) reserved?2 = 0;
unsfgned int (10) view order index;
unsfgned int (1) texture in stream[i];
unsfgned int (1) texture in track[i];
unsfgned int (1) depth in stream[i];
unsfgned int (1) depth in track[i];
unsfgned int (2) base view type;
unsfgned int (10) num ref views;
for| (3 = 0; 7 < num ref views; J++) {

reserved5 = 0;
dependent component Idc[i][j];
ref view id[i] [§5

hinsigned int (4)
nsigned int (2)
insigned int (10)

7.6.3.1.3.3

min_ tempo
id syn
or tier
For AV

num views
in the
numbgé

view id[i

Semantics

Fal id, max_temporal \id take the minimum and maximum value, respectively, of the
fax element that is present in the NAL unit header extension of the NAL units mapped t
when the View Identifier box is included in a sample entry or MultiviewGroupEntry, re
C streams thisakes the value that is, or would be, in the prefix NAL unit.

when thevidwIidentiferBox is present in a sample entry, indicates the number of view
track. When the viewIdentifierBox is presentin a MultiviewGroupEntry, num views in
er of views included in the respective tier.

temporal_
p the track
spectively.

's included
Hicates the

ihdicates the value of the view_id syntax element in the NAL unit header exte

nsion of a

view

ncluded in the track or tier when the View ldentifier box 1s included in a sample entry or

MultiviewGroupEntry,respecﬁvebh

view order index indicates the value of the VOIdx variable, as specified in Annex H of ISO/IEC 14496-10:—,
for a view included in the track or tier when the View Identifier box is included in a sample entry or
MultiviewGroupEntry, respectively

texture in stream([i] equal to 1 indicates that the texture view for the view with view_id[i] is present in the
stream. The value indicates that the texture view for the view with view_id[i] is not present in the stream.

texture in track[i] equal to 1 indicates that the texture view for the view with view_id[i] is present in the
track. The value indicates that the texture view for the view with view_id[i] is not present in the track.
When texture in stream[i] IS equal to 0, the value of texture in track[i] shall be equal to 0.
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depth_in_stream[i] equal to 1 indicates that the depth view for the view with view_id[i] is present in the
stream. The value indicates that the depth view for the view with view_id[i] is not present in the stream.
When texture in stream[i] is equal to 0, the value of depth in stream[i] shall be equal to 1.

depth_in track([i] equal to 1 indicates that the depth view for the view with view_id[i] is present in the

track. The value indicates that the depth view for the view with view_id[i] is not present in

the track.

When depth in stream[i] is equal to 0, the value of depth_in_track[i] shall be equal to 0. When

texture_in track[i] is equal to 0, the value of depth_in_track[i] shall be equal to 1.

base view type indicates whether the view is a base view (virtual or not). It takes the following values:

0 indicates that the view is neither a base view nor virtual base view.

1 Shal bC uocd tU labc} thc ITUII™V il tua} bGDC ViCVV Uf thC }\VI{‘VIC bitotl Cdalll.

2 is a1leserved value and shall not be used.

3 indigates that the view with view_id[i] is a virtual base view. The respective idependeptly coded
ngn-base view with view_id[i] resides in another track. When pase view type is equdl to 3, the
subsequent num_ref_views shall be equal to 0.

num_ref vlews indicates the number of views that may be directly or indirectljxreferenced by thg view with
view_id[i].

dependent| component idc[i] [j] indicates how the texture view and depth view of the j-th reference view
are refuired for decoding the view with view_id[i]. If the valueZis-equal to 0, only the textyre view of
the reference view is required. If the value is equal to 1, only the depth view of the reference view is
required. If the value is equal to 2, both texture view and depth view of the reference view ar¢ required.

The v3lue of 3 is reserved.

ref view fd[i][j] indicates the view identifier of the j-th.iew that may be directly or indirectly referenced
by the|view with view_id[i], i.e., that may be requited for decoding of the view with view_id[{]. If a view
is required for decoding the view with view_id[i]; it shall be listed as one of ref_view_id[i][j]|{ When the

ViewiEentifier box is included in a sample entry, it is recommended to indicate the referencedl views for

both ajnchor and non-anchor access units in-the same sample entry.

7.6.3.2 MVC and MVD sample entry deéfinitions
7.6.3.2.1 | Definition
Sample Enfry and Box Types:
'mvcl',o'¥c2', 'mvc3', 'mvcéd',
"mvdI ot 'mvd2', 'mvd3', 'mvdd',
'ajdaN, 'a3d2', 'a3d3', 'a3d4'
Container: Sample Description Box (*stsd')
Mandatory One-ofthe-abovelisted-sample-entriesismandatory
Quantity: One or more sample entries may be present
When present, the AVC Configuration Box documents the Profile, Level, and possibly also parameter sets

pertaining to the AVC compatible base view as defined by the avcbecoderConfigurationRecord. When

present, the MVC Configuration Box documents the Profile, Level and Parameter Set information
to the entire MVC stream as defined by the MvCDecoderConfigurationRecord. When present,
Configuration Box documents the Profile, Level and Parameter Set information pertaining to

pertaining
the MVCD
the entire

MVC+D stream as defined by the MvDpecoderconfigurationRecord. When present, the A3D Configuration
Box documents the Profile, Level and Parameter Set information pertaining to the entire 3D-AVC stream as

defined by the MvDDecoderConfigurationRecord.
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For the AVC sample entries 'avcl', 'avc2', 'ave3' and 'avc4', the width and height fields in the sample
entry document the cropped frame dimensions of the AVC base layer. For the MVC sample entries 'mvc1’,
'mvc2', 'mve3', and 'mvc4 ', and for the MVD sample entries 'mvd1', 'mvd2', 'mvd3’', 'mvd4’, 'a3d1’, ra3qdz2’,
'a3d3',and 'a3d4’, the width and height fields in the sample entry document the cropped frame dimensions
achieved by decoding any single texture view of the entire MVC or MVD stream. Furthermore, for MVD
sample entries 'mvdl', 'mvd2', 'mvd3', 'mvd4', 'a3dl’', 'a3d2', 'a3d3’, and 'a3d4’', the depth width and
depth height in the MvDDepthResolutionBox document the cropped frame dimensions achieved by decoding
any single depth view of the entire MVD stream.

The 1engthsizeMinusone field in the AVC, MVC, MVCD, and A3D configurations in any given sample entry
shall have the same value.

A priority assignment URI provides the name (in the URI space) of a method used to assign priority_id
values. WHen it occurs in an AVC or MVC sample entry, exactly one URI shall be present, that deciments the
priority_id/assignments in the entire AVC or MVC stream. An MVCD or A3D sample entry shall'not{contain an
MVCViewPrforityAssignmentBox (and consequently priority assignment URI can be used neither for MVC+D
streams ngr for 3D-AVC streams).

The URI i
readers m
on priority

treated here as a name only; it should be de-referenceable, though this is not required. File
y be able to recognize some methods and thereby know what stream gxtraction operatfions based
_id would do.

The requit

When pr
ViewIdent

nformatio

or 3D-AVC

The parani
directly or
orinthea

Table 8 sh
(excluding

ements for the sample entry types 'avci' and 'avc2' as documiented in 6.5.3.1.1 also 4

bsent in an AVC, MVC, MVCD, or A3D sample entry, ViewScalabilityIr
i fierBox, IntrinsicCameraParametersBox, ExtrinsicCaméraParametersBox, MVDSc{

hSEIBox, BitRateBox and MPEG4ExtensionDescriptonsBox, apply to the entire AVC, M\
stream, respectively.

eter sets required to decode a NAL unit that is.present in the sample data of a video strg
by reference from an Extractor, shall be present in the decoder configuration of that vig
sociated parameter set stream (if used).

bws for a video track all the possiblewuses of sample entries, configurations, and the
timed metadata, which is always used in another track).

pply here.
foSEIBox,

labilityI
/C, MVC+D,

bam, either
leo stream

MVC tools

Table 8 — Use of sample-entries for AVC, MVC, MVC+D and 3D-AVC tracks

sample enftry name with configuration records meaning

A plain AVC track with AVC NAL units only;
aggregators, and tier grouping shall not be p

Aplain AVC track with AVC NAL units only; Ext
be present; Aggregators may be present to dontain and
reference AVC NAL units; Tier grouping may |pe present.

An MVC track with both AVC and MVC NAL units; Aggre-
gators and Extractors shall not be present.

An MVC track with both AVC NAL units and MVC NAL
units; Extractors may he present and used tb reference
both AVC and MVC NAL units; Aggregators may be present
to contain and reference both AVC and MVC NAL units;
Tier grouping may be present.

An MVC track without AVC NAL units; Aggregators may
be present to contain and reference MVC NAL units; Tier
grouping may be present.

An MVC track without AVC NAL units; Extractors may be
presentand used to reference MVC NAL units; Aggregators
may be present to contain and reference MVC NAL units;
Tier grouping may be present.

'avel' or [ave3' AVC Configuration Only Extractors,

resent.

'ave2' or [avcd' AVC-€onfiguration Only Factors may

‘avcl'or favc3'

AVC and MVC Configurations

tavc2' or [ avesd™

AVC and MVC Configurations

MVC Configuration Only

'mvcl' or 'mvc3'

'mvc2' or 'mvcéd'

MVC Configuration Only
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Table 8 (continued)

sample entry name with configuration records

meaning

'avcl' or 'avc3'

AVC,MVC, and MVCD Configurations

An MVC+D track with AVC, MVC and MVC+D depth NAL
units; Aggregators and extractors shall not be present;
Tier grouping may be present.

'mvcl' Or "mvc3'

MVC and MVCD Configurations

An MVC+D track without AVC NAL units but with MVC and
MVC+D depth NAL units; Aggregators and tier grouping
may be present.

'mvc2' or 'mvcéd'

MVC and MVCD Configurations

An MVC+D track without AVC NAL units but with MVC
and MVC+D depth NAL units; Extractors, aggregators
and tier grouping may be present.

e

'mvdl’ mvaos

MVEDConfiguratiom Oty

AT MVECFDtrack withr MyE+Ddepth NAL Tt
gregators and tier grouping may be present.

sonly; Ag-

'mvd2' or

mvd4'

MVCD Configuration Only

An MVC+D track with MVC+D depth NAD units only; Ex-

tractors, aggregators and tier grouping may

be present.

'avcl'

avc3'!

AVC, MVC, MVCD, and A3D Config-
urations

A 3D-AVC track with AVC, MVC, MVC+D dep
AVC NAL units; Aggregators@nd extractors

present; Tier grouping may bé present.

If MVC Configuration were not present in th
the track would not Contain or refer to MVC

th, and 3D-
hall not be

s example,
NAL units.

If MVCD Configurdtion were not presentin thlis example,
the track would\hot contain or refer to MYC+D depth
NAL units.

'mvcl' Or [mvc3'

MVC, MVCD, and A3D Configurations

A 3D-AVCitrack without AVC NAL units butjwith MVC,
MVC+D depth NAL units, and 3D-AVC NAL units; Aggre-
gatersand tier grouping may be present.

I[fMVCD Configuration were not present in thlis example,

the track would not contain or refer to MYC+D depth

NAL units.

'mvc2!'

mvcd'

MVC, MVCD, and A3D Configurations

A 3D-AVC track without AVC NAL units but/with MVC,

MVC+D depth NAL units, and 3D-AVC NAL units
aggregators and tier grouping may be prese

If MVCD Configuration were not presentin t

Extractors,
t.

is example,

the track would not contain or refer to MYC+D depth

NAL units.

'mvdl’

mvd3"'

MVCD and A3D Configurations

A 3D-AVC track without AVC or MVC NAL un

ts but with

MVC+D depth NAL units and 3D-AVC NAL upits; Aggre-

gators and tier grouping may be present.

'mvd2' or

mvd4'

MVCD and A3D Configurations

A 3D-AVC track without AVC or MVC NAL un
MVC+D depth NAL units and 3D-AVC NAL units

aggregators and tier grouping may be present.

ts but with
Extractors,

'a3dl’' or

a3d3"'

A3D Configuration Only

A 3D-AVC track with 3D-AVC NAL units only; Aggregators

and tier grouping may be present.

'a3d2’' or

a3d4.t

A3D Configuration Only

A 3D-AVC track with 3D-AVC NAL units only;

aggregators and tier grouping may be present.

Extractors,

7.6.3.2.2

Syntax

class MVCConfigurationBox extends Box ('mvcC') {

MVCDecoderConfigurationRecord()

}

MVCConfig;

class ViewScalabilityInformationSEIBox extends Box ('vsib', size)

{

unsigned int (8*size-64)

}

mvcscalinfosei;

class MVDDepthResolutionBox extends Box ('3dpr')

{
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unsigned int (16) depth width;
unsigned int (16) depth height;
/* The following 5 fields are collectively optional; they are either all present or a
11 absent. When grid pos num views is not present, the for loop is not present, equiv
alent to grid pos num views equal to 0. These fields may be present or absent wheneve
r the box is present (e.g., in MVCDConfigurationBox or A3DConfigurationBox). */
unsigned int (16) depth hor mult minusl; // optional
unsigned int (16) depth ver mult minusl; // optional
unsigned int (4) depth hor rsh; // optional
unsigned int (4) depth ver rsh; // optional
unsigned int (16) grid pos num views; // optional
for(i = 0; 1 < grid pos num vies; i++) {
bit (6) reserved=0;
unsigned int (10) grid pos_view id[i];
signed int (16) grid pos x[grid pos view id[i]];
T3

: o i c T : T
Slgea TIIc(1To0) grIid poUs_yIl9rId pPoOs_VIEW _TUlT

’

}

class MVCpPConfigurationBox extends Box ('mvdC') {
MVDDecpderConfigurationRecord MVDConfig;
MVDDepfhResolutionBox mvdDepthRes; //Optional

}

class A3DfonfigurationBox extends Box('a3dC') {
MVDDecpderConfigurationRecord MVDConfig;
MVDDepthResolutionBox mvdDepthRes; //Optional

}

class MVDpBcalabilityInformationSEIBox extends Box('3sib', size)
{
unsigngd int (8*size-64) mvdscalinfosei;

}

class AVCMVCSampleEntry () extends AVCSampleEntry (N avcl' or 'avec3') {

ViewSchlabilityInformationSEIBox scalability? // optional
ViewIdgntifierBox view identifiers; L/Noptional
MVCConfigurationBox  mvcconfig; // «or¥ional
MVCViefPriorityAssignmentBox view priqgrity method; // optional
IntringicCameraParametersBox intrinsa€® camera params; // optional
ExtrinpicCameraParametersBox extrinSic camera params; // optional
MVCDCohfigurationBox mvcdconfig; // optional
MVDScalabilityInformationSEIBox mvdscalinfosei; // optional
A3DConfigurationBox a3dconfigy // optional

}

class AVCPMVCSampleEntry () exXtends AVC2SampleEntry ('avc2' or 'avcéd') {
ViewSchlabilityInformati®nSEIBox scalability; // optional

ViewIdgntifierBox viiew identifiers; // optional
MVCConfigurationBox(mycconfig; // optional
MVCViepPriorityAgsignmentBox view priority method; // optional
IntringicCameraParametersBox intrinsic camera params; // optional
ExtrinpicCameraParametersBox extrinsic camera params // optional
MVCDCohfigurationBox mvcdconfig; // optional
MVDScalabilityInformationSEIBox mvdscalinfosei; // optional

A3DConfigurationBox  a3dconfig; // optional

}

// Use this if the track is NOT AVC compatible

class MVCSampleEntry () extends VisualSampleEntry ('mvcl', 'mvc2',
'mvc3', or 'mvcd') {

MVCConfigurationBox mvcconfig; // mandatory
ViewScalabilityInformationSEIBox scalability; // optional
ViewIdentifierBox view identifiers; // mandatory
MPEG4ExtensionDescriptorsBox descr; // optional
MVCViewPriorityAssignmentBox view priority method; // optional
IntrinsicCameraParametersBox intrinsic camera params; // optional
ExtrinsicCameraParametersBox extrinsic camera params // optional
MVCDConfigurationBox mvcdconfig; // optional
MVDScalabilityInformationSEIBox mvdscalinfosei; // optional
A3DConfigurationBox a3dconfig; // optional
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class MVCDSampleEntry () extends VisualSampleEntry ('mvdl', 'mvd2',
'mvd3', or 'mvd4') {
MVCDConfigurationBox mvcdconfig; // mandatory
MVDScalabilityInformationSEIBox mvdscalinfosei; // optional

ViewIdentifierBox view identifiers;
MPEG4ExtensionDescriptorsBox descr;
x intrinsic camera params;

// mandatory
// optional IntrinsicCameraParametersBo

// optional

ExtrinsicCameraParametersBox extrinsic camera params // optional

A3DConfigurationBox a3dconfig;

}

class A3DSampleEntry ()

A3DConfigurationBox a3dconfig;

// optional

('a3dl"',
'a3d3’',
// mandatory

'a3d2’',
or 'a3d4')

extends VisualSampleEntry

{

MVDSca
ViewId
MPEGA4E
X intrins
Extrin

}

7.6.3.2.3
When the

Visual

recommended (\012 is 10, the number of bytes in the rest of the string).

When the

Visual

recommended (\013 is 11, the number of bytes in the restof the string).

When the

Visual]

recommended (\012 is 10, the number of bytes_ ii;the rest of the string).

depth wid
dimen
contai

depth hor
to the
not py
depth |

NOTE
to depf

NOTE 2

a texty
mult 7
relativ

3 3 : — 2
MVOUSCALIIITOSC Ly OpPCITOITaL

// mandatory
// optional

dbilit_yIllfuLLletiUllSEIBU
bntifierBox view identifiers;
ktensionDescriptorsBox descr;
i c_camera params; // optional
bicCameraParametersBox extrinsic camera params // optional

IntrinsicCameraParametexsBo

Semantics

sample entry is 'mvcl', 'mvc2', 'mvc3', Or 'mvc4d', Compfessorname in the |
sampleEntry indicates the name of the compressor used, with.tlie value "\012mMvc cod]

sanuﬂe entry is 'mvdl', 'mvd2', 'mvd3', O 'mv@4" Compressorname in the 1
sampleEntry indicates the name of the compressor used, with the value "\013MvcD cod

sample entry is 'a3dil', 'a3d2', 'a3d3'ynOr 'a3d4', Compressorname in the I
sampleEntry indicates the name of the compressor used, with the value "\01223p codj

th and depth height give the values of the width and height, respectively, of crop

_mult_minusl,depth_hor_rsh,depth_ver_mult_minusl,anddepth_ver_rshareSpeCiﬁed
semantics of the syntaxeléements with the same names in Annex J of ISO/IEC 14496-1
esent, depth hor mult minusl and depth ver mult minusl are inferred to be equa
[hor rsh and deptheyer rsh are inferred to be equal to 0.

| In MVC+D bitstreams, the depth sampling information SEI message carries information coj

hihorimult.minusl,depthihorirsh,depthiverimultiminusl,and<jepthiver7rsh.

depth)hor mult minusl and depth hor rsh specify the ratio of the width of the lum
re view component relative to the width of the luma sample in a depth view component. g
ipys¥and depth ver rsh specify the ratio of the height of the luma sample in a texture view

base class
ng" being

base class
|ng" being

base class
ng" being

ped frame

sions of the coded depth view comiponents, in pixels, in the stream to which the sample entry
hing the MvDDepthResolutionBox IS included applies.

identically
:—. When
to 1, and

responding

h sample in
epth ver
component

b tQ'the height of the luma sample in a depth view component.

grid pos num views SpeCiﬁeStheIHHnberOfVRﬂNSfbrvvhkﬁlgridﬁposiviewiid[i],gridiposix[gridiposi
view_id[i]]andgrid_pos_y[grid_pos_view_id[i}]arepresent

grid pos view id[i] specifies a view_id value of a texture view.

grid pos x[grid pos view id[i]] specifies a horizontal offset of a depth sampling grid relative to the
luma texture sampling grid in texture luma sample units. grid pos y[grid pos view id[i]] specifies
a vertical offset of a depth sampling grid relative to the luma texture sampling grid in texture luma
sample units. When no value of grid pos view id[i] isequaltoaview idvalue of atexture view, grid_
pos x[view id] and grid pos y[view id] are inferred to be equal to 0.

© ISO/IEC 2024 - All rights reserved
65


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

NOTE 3

ISO/IEC 14496-15:2024(en)

grid pos num views, grid pos view id[i], grid pos x[grid pos view id[i]]

and grid

pos_ylgrid pos view id[i]] are specified identically to the semantics of the syntax elements with the same
names in Annex ] of ISO/IEC 14496-10:—. In MVC+D bitstreams, the depth sampling information SEI message
carries information corresponding to depth _hor mult minusl,depth hor rsh,depth ver mult minusl,and

depth

ver rsh.

mvdDepthRes contains the width and height of the coded depth view components in the stream to which the
sample entry applies. When not present, the width and height of the coded depth view components are
inferred to be the same as the width and height of the coded texture view components.

mvcscalinfosei contains an SEI NAL unit containing only a view scalability information
message as specified in ISO/IEC 14496-10:—, Annex H. The 'size' field of the container

SEI
box

ViewScalabilityInformationSEIBox shall not be equal to 0 or 1.
mvdscalinfosei contains an SEI NAL unit containing only a MVCD scalability infoin
message as specified in ISO/IEC 14496-10:—, Annex I. The 'size' field of thecCcont

MVDS

7.6.4 Sy

A sync sar

entry that

For video

following 4

a) If the
either
b) Othery
be inc

sampl

ralabilitylnformationSEIBox shall not be equal to 0 or 1.

nc sample

hple identifies the presence of an IDR access unit of the MVC or MV Dcbitstream for 3
includes an MVC or MVD configuration record, respectively.

Hata described by a sample entry of type 'mvc3', 'mvcd', 'm%dd*, 'mvd4’, 'a3d3’, or
pplies:

sample is a sync sample, all parameter sets needed fof decoding that sample shall b
in the sample entry or in the sample itself.

uded either in the sample entry or in any pofthe samples since the previous sync san
b itself, inclusive.

7.6.5 Shladow sync

A shadow
MVC or M\

7.6.6 In

If the samg
be taken t
(possibly a

is depend

If the samp
should be {
(possibly @

ync box shall not be used for video data described by any MVC or MVD sample entry.
(D is deprecated.

lependent and disposable samples box

leDependencyTypeBex iS used in a track that is both AVC and MVC compatible, then c
hat the information provided by this box is true no matter what valid subset of the
nly the AVC data) is used. The 'unknown' values (value 0 of the fields sample depends
td_on, and,sample has redundancy) may be needed if the information varies.

| eDepehdencyTypeBox is used in a track that is compatible to all of AVC, MVC, and MVD|
aken that the information provided by this box is true no matter what valid subset of thg
nly the AVC data or only the MVC data) is used. The 'unknown' values (value 0 of the fiel

SEI
box

ation
ainer

ny sample

a3da’', the

e included

vise (the sample is not sync sample), all parafmeter sets needed for decoding the sample shall

hple to the

Its use for

are should
MVC data

n, sample

then care
MVD data
ds sample

depends_or, sample_1s_depended on, dlld sample has redundancy) My pe needed if the informmation varies.

7.6.7 Sample groups on random access recovery points 'rol1l' and random access points 'rap '

When version 0 of the sampleToGroupBox is used, the following applies:

For video data described by a sample entry of type 'avci', 'ave2', 'avc3' or 'avc4', the random access

recovery sample group and the random access point sample group identify random access recovery
points and random access points, respectively, for all of an AVC decoder, an MVC decoder (if any), and an
MVD decoder (if any) operating on the entire bitstream.

© ISO/IEC 2024 - All rights reserved
66


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

NOTE

ISO/IEC 14496-15:2024(en)

If the random access recovery points or the random access points for the AVC decoder, the MVC decoder,

and the MVD decoder operating on the entire bitstream are not all aligned, the random access recovery points table
or the random access point table, respectively, will not document all of them. In this case, the stream can be stored in
multiple tracks, e.g. two tracks, one containing the AVC base layer with a sample entry of type 'avcl' or 'avc3', and
the other containing other layers with an MVC or MVD sample entry type.

For video data described by an MVC sample entry type, the information provided by the random access

recovery sample group and the random access point sample group is true for any valid subset of the

entire

MVC bitstream.

For video data described by an MVD sample entry type, the information provided by the random access

recovery sample group and the random access point sample group is true for any valid subset of in the

entire MVD bitstream.

When vergion 1 of the sampleToGroupBox is used, the grouping type parameter specifies the tiérlid value of
the layer(s) or view(s) that are refreshed in the associated sample.
7.7 MV( specific information boxes
7.7.1 Overview
The following boxes specify information that relate to more than one output view of an M|C or MVD
elementary stream. As any subset of views of an MVC or MVD elementary<stream can be chosen for output,
the informlation carried in these boxes is not necessarily specific to any track and thus contained peparately.
The infornpation can be specified for different groups of output views:
7.7.2 Multiview information box
7.7.2.1 Definition
Box Type: '‘mvei!
Container: MediaInformationBox [' minf ')
Mandatory: No
Quantity: Zero or one
Located inf the Media Information Box of the base view track indicated by the 'sbas' track reference, this
box contaips MultiviewGroupBoxes, and MultiviewGroupRelationBoxes.
7.7.2.2 Syntax
aligned (8) classMBltiviewInformationBox

extendp FullBos?('mvci', version = 0, flags) {
}
7.7.3 Multiview group box

7.7.3.1 Definition

Box Type: ‘mveg!

Container: MultiviewInformationBox ('mvci')
Mandatory: No

Quantity: Zero or more
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This box specifies a multiview group for the views of the MVC or MVD stream that are output. Target
output views can be indicated on the basis of track id, tier id, or view id. When the views included in a
track match an operating point, it is recommended to use track id (i.e., entry type equal to 0) within the
MultiviewGroupBox. When multiview sample grouping is in use, and tiers cover more than one view or some
tiers contain a temporal subset of the bitstream, it is recommended to use tier id (i.e., entry type equal to
1) within the MultiviewGroupBox. Otherwise, it is recommended to use one of the view id based indications
(i.e., entry type equal to 2 or 3).

When entry type is equal to 0 or 1, the following applies. Each view in a track or tier that is included in
this box is a target output view, and if a track or tier included in this box contains multiple views, all the
contained views are target output views.

Decoding of the output views may require decoding of other views that are not target output views. The
views that]are required for decoding but are not target output views can be concluded from reference view
identifiers|included in the View Identifier box, the 'sca1' track references, or from the Tier Dépenidency box.

If the box [contains a track_id or tier id that is not present or refers to a view id of-a.View fhat is not
present, the respective view should be considered removed and the multiview group shetld be ighored.

7.7.3.2 Syntax

aligned (8) class MultiviewGroupBox extends FullBox ('mvcg', version(= 0, flags) {
unsigngd int (32) multiview group id;
unsigngd int (16) num entries;
bit (8)]| reserved = 0;
for (i=p; i<num entries; i++) {
unsfigned int(8) entry type;
if |(entry type == 0)
nsigned int (32) track id;
elsg if (entry type == 1) {
insigned int (32) track id;
hinsigned int (16) tier id;

elsg if (entry type == 2) {
bit (6) reservedl = 0;
insigned int (10) output view id;

elsg if (entry type == 3) {
bit (6) reserved?2 = 0;
insigned int (10) start view id;
nsigned int (16) view_<quht;

}
}

TierInfoBox subset streand info; // optional
MultiviewRelationAttributeBox relation attributes; // optional
TierBifRateBox subsétj)stream bit rate; // optional
BufferfngBox subséf .stream buffering; // optional
MultiviewSceneLmfeBox multiview scene info; // optional

7.7.3.3 Semantics

multiview group id provides a unique identifier for the multiview group within the file.

num_entries is the number of tracks (entry type 0), tiers (entry type 1), target output views (entry type 2),
or continuous sets of target output views (entry type 3) included in this multiview group.

entry type specifies how the target output views are indicated. The following values of entry type are
specified:

0 - all the views included in an indicated track are target output views
1 - the view(s) of an indicated tier within an indicated track are target output views

2 - the view with view_id equal to output_view_id is a target output view
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3 - the views having view_id within the range of start_view_id to (start_view_id + view_count - 1),

in

track idi

clusive, are target output views

ndicates a track containing target output views.

tier idindicates a tier within a track where all views within the tier are target output views.

output vi

ew idindicates a view_id of a target output view.

start_view idindicates the first view_id in a range of contiguous values of view_id all being target output views.

view coun
track idi
tier idin

subset st
views

relation

all the

identi
outpu

the ou

subset st
outpu

tierAy

subset stf

indica

multiview
spatia

7.7.4 Miultiview group relation box

7.7.4.1

Box Type:

Container:

Mandatory:

Quantity:

This box s
time. The

t indicates the number of contiguous values of view_id all being target output views.

ndicates a track.

dicates a tier within a track.

Feam info indicates the characteristics of the bitstream subset containing the indica
and the views they depend on.

bttributes indicate the relations between output views. If 'ecam' is used)as a commor
output views are associated with extrinsic camera parameters indicating that the car
al rotation and constant spacing. If 'ecam' is used as a differentiating attribute, a
view is associated with extrinsic camera parameters with different rotation from th
kput views are associated with extrinsic camera parametersnothaving a constant spa

beam bit rate indicates the bit rate statistics of the bitstream subset containing the
views and the views they depend on. The values of tjterBaseBitRate, tierMaxBitj
rgBitRate within the TierBitRateBox are unspecifiéd.

eam buffering indicates the HRD parameters, that apply to the bitstream subset cont
led output views and the views they depend on‘and operating with the indicated target ou

| scene_info contains the maximum disparity in units of integer pixel resolution be
ly adjacent output views in any accesg unit.

Definition
'swtc!

MultiviewInformationBox('mvci')
y

No

Zero or more

ked output

1 attribute,
neras have
L least one
b others or
'ing.

indicated

ate, and

aining the
tput views.

tween any

becifies a set of multiview groups from which one multiview group is decoded and pl3

yed at any

given relation attributes speciry which reatures are common In all assocCiated multivl

ew groups

and which factors make the multiview groups differ from each other. The relation attributes can be used
to select a suitable set of multiview groups for playback, e.g. based on the number of output views. The
differentiating attributes can be used to select which multiview group within the set is suitable for the

player, e.g.

based on the required level for decoding.

7.7.4.2 Syntax

aligned (8
gs) {

unsigne
(i=

for
uns

fla

) class MultiviewGroupRelationBox () extends FullBox('swtc', version 0,
d int(32) num entries;
0; i<num entries; i++)

igned int (32) multiview group id;
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MultiviewRelationAttributeBox relation attributes;

7.7.4.3 Semantics
num_entries indicates the number of associated multiview groups.
multiview group id is the identifier of an associated multiview group.

relation attributes indicate the relations between the associated multiview groups.

7.7.5 Multiview relation attribute box

7.7.5.1 1]

Box Type:
Container:
Mandatory

Quantity:

When the
output viey
contained

The Mult
Multiview
a characte

Definition
'mvra’

MultiviewGroupBox OF MultiviewGroupRelationBox

1 NoinMultiviewGroupBox, yesinMultiviewGroupRelationBox
Zero or one in MultiviewGroupBox
Onein MultiviewGroupRelationBox

lultiviewRelationAttributeBox iS contained in aMultiviewGroupBox, it indicates the rel
vs of the respective multiview group with each other, When the MmultiviewRelationAttr
naMultiviewGroupRelationBox, it indicates the relation of the multiview groups with e

iviewRelationAttributeBox contains common and differentiating attributes. )
RelationAttributeBox 1S included in a MultiviewGroupBox, a common attribute
ristic that is common for each one of the target output views of the multiview g

htion of the
| buteBox IS
ach other.

When the
indicates
oup and a

differentiating attribute indicates a characteristicthat differs in at least one of one of the target output views

of the mult
a common
respective,
attribute i
one of the

A commor]
attribute.

For examp
multiview
multiview
attributes
Multiview
processing

iview group. When MultiviewRelatisnAttributeBox isincluded in aMultiviewGroupRe
attribute indicates a characteristic-that is common for the indicated multiview group
target output views in each.ane of the indicated multiview groups, whereas a diffé
hdicates a characteristic that differs in at least one of the indicated multiview groups
Fespective target output views in the indicated multiview groups.

lationBox,
b or for the
brentiating
or at least

attribute is associatéd with an additional parameter, which carries the value of t

.'Note that the presence of views in a group does not necessarily imply they are all s

common

[he syntax and senyantics of the additional parameter depend on the attribute in questjon.

le, a file writer-can create a Multiview Group for each stereo pair suitable for display from a
bitstreams Furthermore, a file writer can create a MultiviewGroupRelationBox listing all the
groups for stereo pair output and including a MultiviewRelationAttributeBox With common
numhber of views (equal to 2) and in-line camera arrangement. A file reader can|study the
GroupHelationBox to find the options for stereo pair output and choose one multiview group for

gested as

output views at any given time - the terminal may choose which views to output, and it is not limited by the
group information.

7.7.5.2 Syntax

class MultiviewRelationAttributeBox
version = 0, flags) {

aligned (8)
extends FullBox ('mvra',
bit (16) reservedl = 0;
unsigned int (16) num common attributes;
for (i=0; i<num common attributes; i++) {

unsigned int (32) common attribute;
unsigned int (32) common value;
}

bit (16) reserved2 = 0;
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unsigned int (16) num differentiating attributes;
for (i=0; i<num differentiating attributes; i++)
unsigned int (32) differentiating attribute;

7.7.5.3 Semantics

common attribute and differentiating attribute are selected from the list below. Attributes that
can be used as a differentiating attribute are associated with a distinguishing pointer to the field or
information.

common_value specifies the value for the common attribute. Its syntax and semantics depend on the common

attribute and are specified in Table 9.

Table 9 — Mapping of sync sample status and SAP types to NAL unit type
Name Attribute |Pointer and semantics common_value syntaxand semantics
Profile 'pril! This attribute shall not be included in the bit (24) reservedv= 0;
MultiviewGroupBox. unsigned ing.(8)
When included in the profilelndicetion;
MultiviewGroupRelationBox, the attribute |profilelndication is the profilgsuffi-
refers to the profile required for decoding cient for decoding the bitstream subset
the bitstream subset corresponding to the corrésponding to all indicated multiview
multiview group. The attribute points to the |groups.
profileIndication field of the subset_stream_
info element of the MultiviewGroupBox.
Level 'levl' This attribute shall not be included in the bit (24) reserved = 0;
MultiviewGroupBox. unsigned int (8) levelIndlication;
When included in the profileIndication is the level stfficient
MultiviewGroupRelationBox, the attrib- for decoding the bitstream subset cor-
ute refers to the level requiredfoer decoding |responding to all indicated myltiview
the bitstream subset corresgonding to the groups, or 0 if the level is unsgecified.
multiview group. The attribute points to the
levellndication field of the subset_stream_info
element of the Mult iwv@ewGroupBox.
Bitrate 'bitr' This attribute shall not be included in the unsigned int (32) bitratef
MultiviewGxroupBox.
When included in the bitrate indicates the average it rate in
MultivilewGroupRelationBox, the attribute bits per second of the bitstream subset
refers to the total size of bitstream subset required for decoding the mulftiview
required for decoding of the multiview group |group. The bitrate may be rouphded up.
divided by the duration in the track header
box. The attribute points to the avgBitRate
field of the subset_stream_bit_rate element of
the MultiviewGroupBox, if present, or a value
that would be contained in the avgBitRate
field of the subset_stream_bit_rate element of
the MultiviewGroupBox, if it were present.
Frame rat et Thisattribute shattmot beimcludedirthe UnsSigned INT(16) Integer part;
MultiviewGroupBox. bit (16) reserved = 0;
When included in the
MultiviewGroupRelationBox, the attribute integer_part shall be equal to the output
refers the number of samples in the track rate of decoded access units in second
divided by duration in the track header box. rounded to the closest integer using
the Round function specified in ISO/
IEC 14496-10.
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Table 9 (continued)
Name Attribute |Pointer and semantics common_value syntax and semantics
Number of 'nvws' Number of target output views indicated in unsigned int(32) num views;
output views the MultiviewGroupBox ('mvcg')
If this attribute is included in the num_views indicates the number Of
MultiviewGroupBox, it shall be a common views in the multiview group.
attribute and merely documents the number
of output views in the respective multiview
group.
Intrinsic cam-| 'icam' The intrinsic camera parameters are stored |Unspecified.
era parame- in 'avcl', 'avec2', 'avce3', 'avcd', 'mvcl’,
ters 'mvc2', 'mvc3', 'mved ', 'mvdl’', 'mvd2’,

'mvd3"', 'mvd4', 'a3dl’, 'a3d2’, 'a3d3"', or
'a3d4' Sample Entry (in Sample entry box of
media track).

If this attribute is included in the
MultiviewGroupBox and used as a com-

mon attribute, the intrinsic camera pa-
rameters of the target output views are
identical. If this attribute is included in the
MultiviewGroupBox and used as a differenti-
ating attribute, the intrinsic camera parame-
ters of the target output views differ at least
partly.

If this attribute is included in the
MultiviewGroupRelationBox and used asa
common attribute, the number of target.out-
put views in all indicated multiview-groups
shall be the same and the intrinsic ¢camera
parameters of the respective target output
views in all indicated multiview-groups are
identical. If this attribute isifcluded in the
MultiviewGroupRelationBox and used as a
differentiating attribufe; the intrinsic camera
parameters of the réspective target output
views differ at least partly.
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Table 9 (continued)

Name

Attribute

Pointer and semantics

common_value syntax and semantics

Extrinsic
camera pa-
rameters

'ecam'

The extrinsic camera parameters are stored
in 'avcl', 'avc2', 'avc3', 'avcd', 'mvcl’,
'mvc2’, 'mve3', 'mvcd ', 'mvdl', ' mvd2’,
'mvd3', 'mvd4', 'a3dl','a3d2’, 'a3d3"', or
'a3d4' Sample Entry (in Sample entry box of
media track).

If this attribute is included in the
MultiviewGroupBox and used as a common
attribute, the rotation of the cameras for all
the target output views is the same and, if the

Unspecified.

TAIMeras are arranged i tinear, etiipticat, or
rectangular arrangement, the distance of ad-
jacent cameras is the same. If this attribute is
included in the MultiviewGroupBox and used
as a differentiating attribute, the rotation or
the distance of adjacent cameras in linear,
elliptical, or rectangular arrangement differs.
If the attribute is included in the
MultiviewGroupRelationBox and used as a
common attribute, the relative extrinsic cam-
era parameters target output views in all indi-
cated multiview groups are identical. That is,
the distance of cameras relative to each other
and their rotation matches in the indicated
multiview groups. If the attribute is included
inthe MultiviewGroupRelationBoxaiid
used as a differentiating attribute, the'relative
extrinsic camera parameters of réspective
target output views differ at leéastpartly.

Inline view
array

'ilvi!

If used as a common attributé/the associated
cameras are located on a straight line.
When included in a MudtiviewGroupBox, the
attribute shall be a.¢common attribute.

bit (28) reserved
unsigned int (2)
unsigned int (2)

= 0;
horizont
vertical

hl order;
| order;

horizontal order

indic4

horizontal order of the vi

0: the views are in the same

location

1: theviews are ordered lef

2: theviews are ordered rig|

3:  the order of the views is
or leftand right are notw

vertical order indicates t

tes the

PWS:

horizontal

-to-right
ht-to-left

undefined,
bl1-defined.

he vertical

order or the vie

WS!

0: the views are in the same vertical

location

1: theviews are ordered bottom-to-top

2: theviewsare ordered top-to-bottom

3: the order of the views is undefined,
or top and bottom are not well-

defined.
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Table 9 (continued)
Name Attribute |Pointer and semantics common_value syntax and semantics
Rectangular |'rtvi' If used as a common attribute, the associated |unsigned int (16) row view count;
view array cameras form a rectangular shape and are unsigned int (16) col view count;
regularly spaced along the orthogonal coordi-
nate axes. , ¢ specifies
. i o row_view coun
Whe{: 1nc11;1delldb1n a MulthlewG]:’EupBox, the the number of rows in the
attribute shall be a common attribute. rectangular array.
col view count specifies the number
of columns in the rectangular array.
The views are indicated in raster scan
[9) 4 L‘lt:l ill Lilt: MULTIVIEeWGIOUppoX.
Planar viey |'plvi' If used as a common attribute, the associated |Unspecified.
array cameras are located on a plane, but may be
irregularly spaced.
When included in a MultiviewGroupBox, the
attribute shall be a common attribute.
Elliptical 'elvi' If used as a common attribute, the associated |[bit (28) resérved = 0;
view array cameras are located on the arc of an ellipse.  |unsigned\int (2) horizontpl order;
When included in a MultiviewGroupBox, the [unsighed int(2) vertical| order;
attribute shall be a common attribute.
The' semantics are identical to[those for
the Inline view array.
Spherical "spvi' If used as a common attribute, the associat- Unspecified.
view array ed cameras are located on the surface afa
sphere.
When included in a MultiviewGroupBox, the
attribute shall be a common attribute.
Stereo view 'stvi' If used as a common attribute;the associated |bit (6) reservedl = 0;
array cameras are a pair of views\suitable for stereo |unsigned int (10) left vipw id;
viewing. bit (6) reserved?2 = 0;
When included in a ¥t i viewGroupBox, the |unsigned int(10) right view id;
attribute shall be.a common attribute.
Geometry 'geom' If used as a differentiating attribute, indicates |Unspecified.
that the views or groups of views belong to
different view arrangements (e.g. inline, pla-
nar, etc.)
7.7.6 Multiview scenednfo box
7.7.6.1 Definition
Box Type: “vwdi’
Container: MOITIVIESWGIOUPBOX ( mvCyg )
Mandatory: No
Quantity: Zero or one

An optional MmultiviewSceneInfoBox includes the maximum disparity between the adjacent views of the
respective multiview group. This information can be used for processing the multiview video prior to

rendering on a 3D display.

NOTE

A multiview scene information SEI message, as specified in ISO/IEC 14496-10:—, subclauses H.13.1.4 and

H.13.2.4, can indicate the maximum disparity between any adjacent views in the bitstream. Thus, the Multiview Scene
Info Box represents similar information as carried in the multiview scene information SEI message but is limited to a
certain set of views rather than for all the views in the bitstream.
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The MultiviewSceneInfoBox shall not be present for multiview groups associated with cameras that do not
form a one-dimensional arrangement, such as a line or an arc of an ellipse.

7.7.6.2 Syntax

class MultiviewSceneInfoBox extends Box ('vwdi')

{

unsigned int (8) max disparity;

}
7.7.6.3 Semantics

max_disparity specifies the maximum disparity in units of integer luma samples between the spatially
adjacent view components (within an access unit) in this multiview group. This information can be used

for processing the multiview video prior to rendering on a 3D display.
7.7.7 MYVC view priority assignment box
7.7.7.1 Definition
Box Type: ‘mvep!
Container: Sample Entry (' avcl', 'avc2', 'avc3', 'avcd',

'mvcl', 'mvc2', 'mvc3', 'mvcd',
'mvdl', 'mvd2"', 'mvd3"', 'mvd4 ')

Mandatory: No
Quantity: Zero or one
A priority pssignment URI provides the name (in the UR}'space) of a method used to assign contgnt priority
values in the View Priority sample grouping. The @RI is treated here as a name only; it should be de-
referenceaple, though this is not required. File readers may be able to recognize some methods and thereby
know what stream extraction or selection of output views based on particular content priority valuef would do.
7.7.7.2 $§yntax
class MVCViewPriorityAssignmentBdXxy'‘extends Box ('mvcP')
{

unsigngd int (8) method count;

string| PriorityAssignmendURI [method count];
}
7.7.7.3 §emantics
method cofint proyide€s a count of the number of following URIs.
PriorityAfsignmmentURI provides a unique name of the method used to assign content priority id values

in Viey Priority sample groupings. In the case of absence of this box, the priority assignmen{ method is

unknowh-

8 HEVC elementary streams and sample definitions

8.1 Overview

The High Efficiency Video Coding (HEVC) standard, jointly developed by the ITU-T and ISO/IEC, offers not
only increased coding efficiency and enhanced robustness, but also many features for the systems that use
it. To enable the best visibility of, and access to, those features, and to enhance the opportunities for the
interchange and interoperability of media.

This clause specifies the storage format for single-layer HEVC (ISO/IEC 23008-2) video streams.
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The storage of HEVC content uses the existing capabilities of the ISO base media file format but also defines
extensions to support the following features of the HEVC codec.

a)

The video, sequence and picture parameter set mechanism decouples the transmission of infrequently

changing information from the transmission of coded block data. Each slice containing the coded block
data references the picture parameter set containing its decoding parameters. In turn, the picture
parameter set references a sequence parameter set that contains sequence level decoding parameter
information, and the sequence parameter set references a video parameter set that contains global
decoding parameter information (across layers).

This document includes the following tools for supporting of HEVC contents:

Temporal scalability sample grouping indicates the association of access units with different hierarchy

a)
levels
b) Tempd
layer 3
c) Step-y
wise t
8.2 Eler
In Clause §
NOTE
to Clause 9
Two types
— Video
sampl
— Video
parami
8.3 Sam

8.3.1 Camonical order and restrictions

The canon
addition td

All VC
compd

Acces
in ISO

DI temporal scalability.

ral sub-layer access sample grouping indicates the identification of access units.asytén
ccess (TSA) samples.

rise temporal sub-layer access sample grouping indicates the identificationof access un
emporal sub-layer access (STSA) samples.

hentary stream structure
, a video stream is represented by one video track in a file.

bome HEVC streams as defined in ISO/IEC 23008-2 include data‘that can be stored alternativell
pbr 10.

of elementary streams are defined for storing HEVG content:

Elementary Stream that does not contain anyparameter sets; all parameter sets are
e entry or sample entries;

and Parameter set elementary stream that may contain parameter sets, and may
eter sets stored in their sample entry~0or sample entries.

ple and configuration definition

the general conditions in 4.2.2:

[. NAL units:for a single picture shall be contained within the sample whose decodin
sition time are those of the picture.

5 unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units
[E€ 23008-2.

poral sub-

its as step-

y according

stored in a

also have

ical stream formatiis an HEVC elementary stream that satisfies the following conditions in

b time and

re defined

Parameter sets: For a video stream that a particular sample entry applies to, the video parameter set,

sequence parameter sets, and picture parameter sets, shall be stored only in the sample entry when the
sample entry name is 'hvc1', and may be stored in the sample entry and the samples when the sample
entry name is 'hevl'.

NOTE 1

sample for that picture.
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NOTE 2  Storing parameter sets in the sample entries of a video stream provides a simple and static way to supply
parameter sets. Storing parameters in samples on the other hand is more complex but allows for more dynamism in
the case of parameter set updates (a particular parameter set's content is changed but using the same ID) and in the
case of adding additional parameter sets. A decoder initializes with the parameter sets in the sample entry, and then
updates using the parameter sets as they occur in the stream, starting from any sample marked as a sync sample.
Such updating can replace parameter sets with a new definition using the same identifier. Each time the sample entry
changes, the decoder re-initializes with the parameter sets included in the sample entry.

— SEI messages: SEI messages of declarative nature may be stored in the sample entry; there is no
prescription about removing such SEI messages from the samples.

— Filler data. Video 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 present in the

ts.

NOTE 3
can change
mode as sp

8.3.2 D¢

8.3.2.1 1}

8.3.2.1.1
This subcl

This recor;
NAL units
size is sup

This recor
Incompatil
attempt to|

Compatibl
Readers sh

The valuey
compatibi
segmentat

valid for all parameter sets that are activated when the stream described by this record is decode

to as "all
restriction

The v4
The ti

[he removal or addition of Filler Data NAL units, start codes, SEI messages or Filler Data,SH
the bitstream characteristics with respect to conformance with the HRD when operating-the
cified in ISO/IEC 23008-2 Annex C.

coder configuration information

IEVC decoder configuration record

Definition

d contains the size of the length field used in each-sample to indicate the length of its

as well as the parameter sets, if stored in the sample entry. This record is externally f
blied by the structure that contains it).

ble changes to the record will be indicated by a change of version number. Reader

b extensions to this record will extend it and will not change the configuration ve
ould be prepared to ignore unrecognized data beyond the definition of the data they u

ﬁn‘general_profile_space, general tier flag,
ity flags, general~Constraint indicator_ flags,

general profile idc, general
general level idc, mirf

fon_idc, chroma fosmat idec, bit depth luma minus8 and bit depth chroma minuy

the parameter{sets" in the following sentences in this paragraph). Specifically, the
s apply:

lue of général profile space in all the parameter sets shall be identical.

br/indication general tier flag shall indicate a tier equal to or greater than the h

huse specifies the decoder configuration information fok ISO/IEC 23008-2 video contenit.

I messages
HRD in CBR

contained
ramed (its

d contains a version field. This versioncof the specification defines version 1 of this record.

5 shall not

decode this record or the streams towhich it applies if the version number is unrecognized.

sion code.
hderstand.

_profile
_spatial
58 shall be
1 (referred
following

ighest tier

indica

Led\in all the parameter sets.

this configuration record conforms.

NOTE 1

The profile indication general profile idc shallindicate a profile to which the stream associated with

If the sequence parameter sets are marked with different profiles, then the stream could need examination

to determine which profile, if any, the entire stream conforms to. If the entire stream is not examined, or the
examination reveals that there is no profile to which the entire stream conforms, then the entire stream needs to be
split into two or more sub-streams with separate configuration records in which these rules can be met.

Each bitin general profile compatibility flags may only be setif all the parameter sets set that bit.

— Each bitin general constraint indicator flags may only be set if all the parameter sets set that bit.
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highest level in all the parameter sets.

less than the lowest level of spatial segmentation indicated in all the parameter sets.

The value of chroma format idc in all the parameter sets shall be identical.
The value of bit depth luma minus8 in all the parameter sets shall be identical.

The value of bit depth chroma minus8 in all the parameter sets shall be identical.

The level indication general level idc shall indicate a level of capability greater than or equal to the

The min spatial segmentation idc indication shall indicate a level of spatial segmentation equal to or

Explicit indication is provided in the HEVC Decoder Configuration Record about the chroma format and bit
depth as well as other impaortant format information nsed hy the HEVC video elementary stream

Each type

of such infprmation shall be identical in all parameter sets, if present, in a single HEVC configurat

If two seq
the two se
entries are

There is a
PPS, VPS,

and in this
unpermitt

NOTE 2
compatible

It is recom

When gen|
equal to 0
of the defd
covers mo

'resv' SP§
scheme in
the same a

8.3.2.1.2

aligned (8
unsign
unsign
unsign
unsign
unsign
unsign
unsign
bit (4)
unsign
bit (6)
unsign
bit (6)
unsign
bit (5)
unsign
bit (5)
unsign
unsign
unsign
unsign
unsign
unsign
unsign
for (j

uns
bit

fences differ in any type of such information, two different HEVC sample entries shatl

uences differ in color space indications in their VUI information, then two different HE
also required.

Set of arrays to carry initialization NAL units. The NAL unit types are restricted to in
brefix SEI, and suffix SEI NAL units only. NAL unit types that are reserved in ISO/IE
document may acquire a definition in future, and readers should ighore arrays with r
bd values of NAL unit type.

[his "tolerant’ behaviour is designed so that errors are not raised, gllowing the possibility of
lextensions to these arrays in future specifications.

Imended that the arrays be in the order VPS, SPS, PPS, prefix SEI, suffix SEIL

bral non packed constraint flag (bit 3 of thev6-byte general_constraint_indicatc
and some of the samples referring to this saniple entry represent frame-packed conte
ult display windows specified by the active:SPSs for the samples referring to this saj

cified in ISO/IEC 14496-12 using the sc¢heme type 'stvi' shall be used. In this case, t
he stereovideoBox should be set to 1 to indicate that the frame packing scheme used
s in AVC.

Syntax

class HEVCDecoderConfiigurationRecord {

int (8) configurationVersion = 1;

int (2) generalyprofile space;

int (1) general) tier flag;

int (5) gen&ral profile idc;

int (32) .géneral profile compatibility flags;
bd int (48)).general constraint indicator flags;
pd int (8)\'general level idc;

resexved '1111'b;
ed int¢12) min spatial segmentation idc;
reéserved '111111'b;

el
el (2
bd (1
bd (5
b d (3
(4

on record.
be used. If
VC sample

dicate SPS,
C 23008-2
eserved or

backwards-

r_flags) is

nt and any
mple entry

re than one constituent frame of the frame-packed content, the restricted video sample entry

1€ stereo

in HEVC is

pbdNInt (2) parallelismType:

reserved '111111'b;

ed int(2) chroma format idc;
reserved '11111'b;

ed int (3) bit depth luma minus8;
reserved '11111'b;

ed int(3) bit depth chroma minus8;

ed int (16) avgFrameRate;

ed int (2) constantFrameRate;

ed int numTemporallayers;

ed int temporalIdNested;

ed int lengthSizeMinusOne;

ed int (8) numOfArrays;

=0; j < numOfArrays; J++) {
igned int (1) array completeness;
(1) reserved 0;

(
(2
(3)
(1)
(2)
8
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unsigned int (6) NAL unit type;

unsigned int (16)

for

unsigned int (16)
bit (8*nalUnitLength)

8.3.2.1.3

general profile space,

flags,

chroma format idc,

numNalus;

i< numNalus; i++) {
nalUnitLength;
nalUnit;

(1i=0;

Semantics

general tier flag, general profile idc,

general constraint indicator flags,

values
compd
geners:
bit_de
which

paralleli
spatid
1 indi
decod
based
suppo

suppo
can be

ISO/IE
are bog
applie
in all
then o
all PP
parall
then p

avgFrameR
config

constantF
consta
consta

numTempor

tempaorally scalable and the contained number of temporal layers (also referred to as temporg

for the fields general_profile_space, general_tier_flag, general_profile_idc, genej
tibility_flag[ i ] for i from 0 to 31, inclusive, the 6 bytes starting with the byte Cpnt
|_progressive_source_flag, general_level_idc, min_spatial_segmentation_idc, chroma_f
pbth_luma_minus8 and bit_depth_chroma_minus8 as defined in ISO/IEC 2300872,-for the
this configuration record applies.

mType indicates the type of parallelism that is used to meet the restrictions impos
1 _segmentation idc when the value of min spatial segmentation dc is greater th
cates that the stream to which this configuration record applies,supports slice bas
ng. Value 2 indicates that the stream to which this configuration record applies su
parallel decoding. Value 3 indicates that the stream to which ‘this configuration recq
Fts entropy coding synchronization based parallel decoding. Value 0 indicates that t
ts mixed types of parallel decoding or that the parallelism type is unknown. The va
inferred by the fields tiles enabled flagand entpopy’ coding sync_enabled flag as
(:23008-2.Speciﬁcanyfifthefkﬂdstiles_enabled_flagarKientropy_coding_sync_ena
th equal to 0 in all PPSs that are activated whén the stream to which this configurat
5 is decoded, then parallelismType can be setto 1. If the field tiles enabled flagis
PPSs that are activated when the stream towhich this configuration record applies i

s that are activated when the stream to"which this configuration record applies is ded
elismType can be set to 3. If none of;the above is true (or if it is unknown which of th
brallelismType should be setto 0:

bte gives the average framelrate in units of frames/(256 seconds), for the stream to
uration record applies. Valu€ 0 indicates an unspecified average frame rate.

nt frame rate. Value'2 indicates that the representation of each temporal layer in the s
nt frame rate. Value 0 indicates that the stream may or may not be of constant frame r

b1Layers greater than 1 indicates that the stream to which this configuration record

or sub

not tellnporally scalable. Value 0 indicates that it is unknown whether the stream is temporal

-layersin ISO/IEC 23008-2) is equal to numTemporalLayers. Value 1 indicates that thg

general profile compatibility
general level idc, min spatial segmentation idc,
bit depth luma minus8 and bit depth chroma minus8 contain the matching

al_profile_
aining the
ormat_idc,
stream to

pd by min
hin 0. Value
bd parallel
pports tile
rd applies
he stream

lues above

defined in
bled flag
ion record
equal to 1
s decoded,

arallelismType can be set to 2. If the field entropy coding sync enabled flag is equal to 1 in

oded, then
bm is true)

which this

FameRate equal to lwindicates that the stream to which this configuration record applies is of

tream is of
hte.

applies is
| sub-layer
stream is
y scalable.

temporalIdNested equal to I Indicates that all SPSS that are activated when the stream to which
this configuration record applies is decoded have sps_temporal_id_nesting_flag as defined in
ISO/IEC 23008-2 equal to 1 and temporal sub-layer up-switching to any higher temporal layer can be
performed at any sample. Value 0 indicates that the conditions above are not or may not be met.

lengthSizeMinusOne plus 1 indicates the length in bytes of the NALUnitLength field in an HEVC video sample
in the stream to which this configuration record applies. For example, a size of one byte is indicated
with a value of 0. The value of this field shall be one of 0, 1, or 3 corresponding to a length encoded with
1, 2, or 4 bytes, respectively.

numArrays

indicates the number of arrays of NAL units of the indicated type(s).
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array_completeness when equal to 1 indicates that all NAL units of the given type are in the following array
and none are in the stream; when equal to 0 indicates that additional NAL units of the indicated type
may be in the stream; the permitted values are constrained by the sample entry name.

NAL unit type indicates the type of the NAL units in the following array (which shall be all of that type); it
takes a value as defined in ISO/IEC 23008-2; it is restricted to take one of the values indicating a VPS,
SPS, PPS, prefix SEI, or suffix SEI NAL unit.

numNalus indicates the number of NAL units of the indicated type included in the configuration record for
the stream to which this configuration record applies. The SEI array shall only 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.

nalUnitLepgth Indicates the length in bytes of the NAL unit.

nalUnit cpntains an SPS, PPS, VPS or declarative SEI NAL unit, as specified in ISO/IEC 2300852"
8.4 Derjvation from ISO base media file format

8.4.1 HEVC video stream definition

8.4.1.1 Sample entry name and format

8.4.1.1.1 | Definition

Sample Enfry Types: 'hvcl', 'hevl'
Container: Sample Description Box ('stsd')
Mandatory: An 'hvcl' or 'hevl' sample entry is mandatory

Quantity: One or more sample entries may be‘present

Box Type: 'hveC!

Container; HEVC Sample Entry (yhvecl' or 'hevi')
Mandatory: Yes

Quantity: One

An HEVC visual saniple entry shall contain an HEVC Configuration Box, as defined below. This ipcludes an
HEVCDecodg¢rConfigurationRecord, as defined in 8.3.2.1.

An optiongl 8: tRateBox may be present in the HEVC visual sample entry to signal the bit rate information
of the HEVC video stream Extension dpcr‘ripfnrc that should be inserted into the F‘]pmpnf;ury Stream

Descriptor, when used in MPEG-4, may also be present.

Multiple sample entries may be used, as permitted by ISO/IEC 14496-12, to indicate sections of video that
use different configurations or parameter sets.

When the sample entry name is 'hvcil' or 'hevl', the stream to which this sample entry applies shall be a
compliant and HEVC stream as viewed by an HEVC decoder operating under the configuration (including
profile, tier, and level) given in the #HEVCConfigurationBox.

When the sample entry name is 'hvci', the value of array completeness shall be equal to 1 for the arrays of
all types of parameter sets.
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8.4.1.1.2

class HEVCConfigurationBox extends Box ('hvcC')
HEVCDecoderConfigurationRecord ()

}

class HEVCSampleEntry ()
HEVCConfigurationBox
MPEG4ExtensionDescriptorsBox

8.4.1.1.3

ISO/IEC 14496-15:2024(en)

Syntax

{
HEVCConfig;

extends VisualSampleEntry ('hvcl' 'hevl'

config;

()

( ) {

or

// optional

Semantics

Compressorname in the base class visualSampleEntry indicates the name of the compressor used with the

value [\013HEVC Coding" being recommended (\013 is 11, the number of bytes in the rest of the string).
HEVCDecodgrConfigurationRecord is defined in 8.3.2.
8.4.2 Parameter sets in sample entry
This subclause applies to a particular type of parameter sets (VPSs, SPSs, or PPSspwhen the partjcular type
of parameter sets is included in the sample entry.
Each HEV( sample entry, which contains the HEVC video stream decodér specific information,|includes a
group of the particular type of parameter sets. This group of parametersets functions much like ajcodebook.

Each parajneter set has an identifier, and each slice references the parameter set it was coded ag

the param

In the file
applicable
entry to bg

Systems W
difference

It is recomn
parameter]

NOTE
as paramet

8.4.3 Sy

A sync sar
with nuh_
Random A
layer_id e

that BLA o

bter set's identifier.

format each configuration of parameter sets is represented separately. When the v
array completeness is 1, a parameter set canngt be updated without causing a differ
used.

ishing to send parameter set updates will, need to compare the two configurations
b in order to send the appropriate parameter set updates.

mended that when several paraméter sets are used and parameter set updating is d
sets are included in the samples of the stream.

br sets stored in the sample'entries, unless restricted by another specification using this one.

nc sample

hple in 'hve1' ‘anid 'hevi' tracks shall contain VCL NAL units indicating that the cod

ayer_id equal*to 0 in the sample is an Instantaneous Decoding Refresh (IDR) pictu

ccess (CRA)picture, or a Broken Link Access (BLA) picture. When the coded picture

ual to_0.in’'a sync sample is a BLA or CRA picture, there shall be no RASL pictures assoc
CRA picture.

Former ve

hinst using

hlue of the
bnt sample

to find the

esired, the

Decoders conforming to this document need to support both parameter sets stored in the sampples as well

ed picture
e, a Clean
with nuh_
iated with

"Clr\Y\C r\F fhlc CpDI‘IFIPQfII\h a”nuroﬂ H'\n nrncnnt‘n nF R AQT plellYﬂC accnr‘lafnr] unf]'\ cyr

¢ samples,

although this is not in conformance with ISO/IEC 14496-12. When RASL pictures are associated with
a sync sample, tools that inspect only file-format structures might reach incorrect conclusions about the
dependencies in the bitstream. RASL pictures can be signalled in the file format as leading pictures in the
SampleDependencyTypeBox, and BLA and CRA pictures with RASL pictures can be signalled as a SAP of
type 3, using the SAP sample group or using the RAP sample group. For older files conforming to previous
versions of the specification, when performing random access into this track, or after a discontinuous edit,
the flag HandleCraAsBlaFlag can be set for the HEVC decoder. For environments where HEVC file processors
need information that sync samples are not associated with RASL pictures, the brand 'nras’, as defined in
Clause D.5, may be used to indicate compliance to this document and later versions.

NOTE In the context of L-HEVC file format specified in Clause 9, the signalling of sync samples that concerns a
particular base layer picture can be different from the signalling of sync samples here for the same picture.
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Table 10 indicates the mapping between HEVC VCL NAL unit types, ISOBMFF sync sample status and SAP
types as documented in ISOBMFF.

Table 10 — Mapping of sync sample status and SAP types to NAL unit type

NAL Unit Type ISOBMFF sync SAP type
sample status
IDR_N_LP true 1
IDR_.W_RADL true 2 (if the IRAP has associated RADL pictures)
1 (if the IRAP has no associated RADL pictures)
BLA_N_LP true 1
BLA_ W _RADI true 2 (ifl’hp IRAP has assaciated RADI pir‘h]rpq)
1 (if the IRAP has no associated RADL pictures)
BLA_W_LP false (*1) 3 (if the IRAP has associated RASL pictures)
true 2 (if the IRAP has no associated RASL pictures but has associpted RADL
true pictures)
1 (if the IRAP has no associated leading picturés)
CRA false (*1) 3 (ifthe IRAP has associated RASL pictures)
true 2 (ifthe IRAP has no associated RASL pictures but has associpted RADL
true pictures)
1 (ifthe IRAP has no associated leading pictures)

(*1) see abo

pe discussion on sync samples and leading HEVC pictures

When the

If the
either

Other
includ
itself,

For signalliing of various types of random access points, the following guidelines are recommende

The sy
all sar
signal

The
rando

]

The ug
onlea
of the

The uj

bample entry name is 'hev1', the following applies:

sample is a sync sample, all parameter sets needed for decoding that sample shall b
in the sample entry or in the sample itself.

bd either in the sample entry or in any of the samples since the previous sync sample to
nclusive.

nc sample table (and the equivalent flag in movie fragments) shall be used in an HEVC t1
hples are sync samples. Note that track fragment random access box refers to the p
ed sync samples in a movie fragment.

ol1' sample group.is recommended to be used only for gradual decoding refresh (G
I access points,i.e)those that contain non-intra coded slices.

e ofthe 'rap.NOr 'sync' sample group is optional, depending on the need of either the ix
ling samples-associated with the random access points or the picture types (e.g. IDR, CK
randomaccess points.

ef the Alternative Startup Sequences (ISO/IEC 14496-12) sample group is recomme

used

e included

vise (the sample is not a sync sample), all patameter sets needed for decoding the sample shall be

the sample
d:

ack unless
resence of

DR) based

1formation
(A, or BLA)

nded to be

nlv'with random access paints consisting of CRA and BLLA pictures

In the context of this clause, the leading samples, defined as part of the definition of the 'rap
group in ISO/IEC 14496-12, contain Random Access Skipped Leading (RASL) access units as defined in
ISO/IEC 23008-2.

8.4.4 Sync sample sample grouping

8.4.4.1 Overview

' sample

Sync samples in HEVC may be of various types. These sample groups may be used to identify the sync
samples of a specific type. If a sample group is given for a specific type of sync sample, then all samples (if
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any) containing that type of sync sample are marked by the group. If the group is absent (there is no sample
to group mapping for that type), it is unknown which samples contain a sync sample of that type.

8.4.4.2 Sync sample sample group entry

8.4.4.2.1 Definition
Group Types:  'sync'
Container: SampleGroupDescriptionBox (' sgpd')
Mandatory: No
Quantity: Zero or more
A sync sample sample group entry identifies samples containing a sync sample of a specific
grouping type parameter is not defined for the sampleToGroupBox with grouping typeN sync'.
8.4.4.2.2 | Syntax
class SynfSampleEntry () extends VisualSampleGroupEntry ('sync')
{ bit|(2) reserved = 0;
unsfigned int(6) NAL unit type;

8.4.4.2.3

NAL unit

8.4.5 Te

8.4.5.1 (

Semantics

type shall be a type that identifies a valid sync Sample (e.g. IDR).
mporal scalability sample grouping

Dverview

type. The

An HEVC vlideo track may contain zero or ene instance of a sampleToGroupBox With a grouping type 'tscl'.
This sampleToGroupBox instance represents the assignment of samples in the track to tempg¢ral layers
(referred fo as temporal sub-layers.@r sub-layers in ISO/IEC 23008-2). An accompanying instdnce of the
SampleGrofpDescriptionBox Withthe same grouping type shall be present, and contain TemporalllayerEntry
sample grgup entries describing the temporal layers.

There mayalso be a set of Temporal Level sample group definitions (ISO/IEC 14496-12). A sample mapped to
a sample group description’entry with index A of a Temporal Level sample grouping shall also be ¢onsidered
mapped tg the samplesgroup description entry in the temporal scalability sample group (deflined here)
having terporallagarid equal to A (i.e. a sample to group mapping for the temporal scalability sample group
may also ble presentbut is not required).

8.4.5.2 emporal layer sample group entry

8.4.5.2.1 Definition

Group Types: "tscl!

Container: SampleGroupDescriptionBox (' sgpd ')

Mandatory: No

Quantity: Zero or more
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A temporal layer sample group entry defines the temporal layer information for all samples in a temporal
layer. Temporal layers are numbered with non-negative integers, and each temporal layer is associated
with a particular value of Temporal1d as defined in ISO/IEC 23008-2. A temporal layer associated with a
Temporalld value greater than 0 depends on all temporal layers associated with lower Temporai1d values. A
temporal layer representation, also referred to as the representation of a temporal layer, associated with a
particular Temporal1d value consists of all temporal layers associated with Temporal1d values less than or
equal to the given Temporal1d value.

The grouping type parameter is not defined for the sampleToGroupBox with grouping type 'tsc1'.

8.4.5.2.2

class TemporallayverEntrvy ()

Syntax

extends VisualSampleGroupEntry

('tscl')

{
unsign
unsign
unsign
unsign
unsign
unsign
unsign
unsign
unsign
unsign
unsign

8.4.5.2.3

temporall
the V(

tlprofile
indicd
geners:
with 4
there

tlMaxBitr
repreg

t1AvgBitR

bd 1
Ed i
bd i
bd i
Tol!
Ed i
bd i
bd i
Toll!
Ed i
bd i

Semantics

| space,
tor flags,

tltier flag,

temporallayerId;
tlprofile space;
tltier flag;
tlprofile idc;

tlprofile compatibility flags;

tlconstraint indicator flags;

tllevel idc;
t1lMaxBitRate;
tlAvgBitRate;
tlConstantFrameRate;
tlAvgFrameRate;

tlprofile idc,
and tllevel idc

tempojral layer identifiedhy temporalrayerid.

tlConstan
tempoj
layer i

tlAvgFram

tlprofile compatibility flags,

contajn'the values of general_profile_space, generg
1_profile_idc, general_profile_compatibility_flag[i] forifrom 0 to 31, inclusive, the 6 byt
he byte containing the general_progressive_source_flag, and general_level_idc, respe
pbresentation of the temporal layeriidentified by temporallayer1d.

hte gives the maximum rage in 1000 bits per second over any window of one seco
entation of the temporal layer identified by temporalrayerid.

bte gives the average bit rate in units of 1000 bits per second, for the representaf

FrrameRate equal to 1 indicates that the representation of the temporal layer idg
allayerId-fs-of constant frame rate. Value zero indicates that the representation of th
Hentified by temporallayer1d may or may not be of constant frame rate.

bRate gives the average frame rate in units of frames/(256 seconds), for the representsa
tempolral layer identified by temporalrayerid. Value 0 indicates an unspecified average framsg

tlcd

bverId gives the ID of this temporal layer. For all §amples that are members of this sample group,
L. NAL units shall have Temporalld, as defined.indSO/IEC 23008-2, equal to temporalld

lyerId.

nstraint
1_tier_flag,
es starting
ctively, for

nd, for the

ion of the

ntified by
e temporal

tion of the
b rate.

8.4.6 Temporal sub-layer access sample grouping

8.4.6.1 Overview

An HEVC video track may contain zero or one instance of a sampleToGroupBox with a grouping type 'tsas'.
This sampleToGroupBox instance represents the marking of samples as temporal sub-layer access points. An
accompanying instance of the sampleGroupbescriptionBox with the same grouping type shall be present.
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8.4.6.2 Temporal sub-layer access sample group entry

8.4.6.2.1 Overview

Group Types:  'tsas’

Container: SampleGroupDescriptionBox ('sgpd')
Mandatory: No

Quantity: Zero or one

This sample group is used to mark temporal suh-layer access (TSA) samples The grouping type

parameter

is not defitjed for the SampleToGroupBox With grouping type 'tsas’.

8.4.6.2.2
class Tem

{
}

8.4.7 St

8.4.7.1

An HEVCy
ThiSSampl
points. An
present.

When temy
sub-layer 4

q

N

8.4.7.2
8.4.7.2.1

Group Typ

Container:

Mandatory:

Quantity:

This samp

Syntax

boralSubLayerEntry () extends VisualSampleGroupEntry ('tsas')

bp-wise temporal layer access sample grouping

Dverview

ideo track may contain zero or one instance of a samp16ToGroupBox with a grouping ty
eToGroupBox instance represents the marking of samples as step-wise temporal sub-14
accompanying instance of the sampleGroupDescriptionBox with the same grouping ty

oralIdNested in the applicable sample entry is equal to 1, the quantity of step-wis
ccess sample group entry shall be zero.

tep-wise temporal layer sample group entry
Definition
'stsa’

ShH

SampleGroupDescriptionBox('sgpd')
[ No
Zerp or one

e group is used to mark step-wise temporal sub-layer access (STSA) samples. The groug

pe 'stsa'.
yer access
pe shall be

e temporal

ing type

parameter

is\not defined for the sampleToGroupBox with grouping type 'stsa’.

8.4.7.2.2

class StepwiseTemporallayerEntry ()

{
}

Syntax

extends VisualSampleGroupEntry ('stsa')

8.4.8 Definition of a sub-sample for HEVC

For the use of the subsampleInformationBox (ISO/IEC 14496-12) in an HEVC stream, a sub-sample is defined
on the basis of the value of the f1ags field of the sub-sample information box as specified below. The presence
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of this box is optional; however, if present in a track containing HEVC data, the 'codec_specific parameters'

field in the box shall have the semantics defined here.

flags specifies the type of sub-sample information given in this box as follows:

0: NAL-unit-based sub-samples. A sub-sample contains one or more contiguous NAL units.
1: Decoding-unit-based sub-samples. A sub-sample contains exactly one decoding unit.
2: Tile-based sub-samples. A sub-sample either contains one tile and the associated non-VCL
NAL units, if any, of the VCL NAL unit(s) containing the tile, or contains one or more non-VCL
NAL units.
NOTE 1 ‘ile-based sub-samples can be used to address individual tiles within a slice, whereas tile [regions (as

defined in (lause 10) can only be used for a set of tiles that are enclosed in one or more complete slice segments.

3: CTU-row-based sub-samples. A sub-sample either contains one CTU row within a sl
associated non-VCL NAL units, if any, of the VCL NAL unit(s) containing the' €TU row
one or more non-VCL NAL units. This type of sub-sample informatienshall not be

entropy_coding_sync_enabled_flag is equal to 0.

lice and the
br contains
lsed when

4: Slice-based sub-samples. A sub-sample either contains one slice (where each slice nfay contain

5: Picture-based sub-samples. A sub-sample contains‘ne coded picture and the asso

VCL NAL units.

Other valules of f1ags are reserved.

The subsafple priority field shall be set to a value.in-accordance with the specification of t

ISO/IEC 14496-12.

one or more slice segments, each of which is a NAL unit) andthe associated non-VCL
if any, or contains one or more non-VCL NAL units.

NAL units,

'iated non-

his field in

The discafdable field shall be set to 1 only if this sample is still decodable if this sub-sample is|discarded

(e.g. the sub-sample consists of an SEI NAL unit).

When the first byte of a NAL unitis included in a sub-sample, the preceding length field shall also he included

in the samp sub-sample.

The codec|specific parameters field of the subsampleInformationBox is defined for HEVC as fol

if |(flags == 0) {

nsigned int (L)\SubLayerRefNalUnitFlag;
hinsigned int (L)) RapNalUnitFlag;
hinsigned int\(N') VclNalUnitFlag;

bit (29) reserved = 0;

} else if _((flags == 1)

bit (329>reserved = 0;

elsg 1fi ¢flags == 2) {
hnsigned int (2) vcl idc;
e rved = 0+

lows:

unsigned int(4) log2 min luma ctb;
unsigned int(12) ctb x;
unsigned int (12) ctb y;

} else if (flags == || flags == 4) {
unsigned int(2) vcl idc;
bit (30) reserved = 0;

} else if(flags == 5) {

unsigned int (1) DiscardableFlag;

unsigned int (6) VclNalUnitType;

unsigned int (6) LayerId;

unsigned int (3) TempId;

unsigned int (1) NoInterLayerPredFlag;

unsigned int (1) SubLayerRefNalUnitFlag;
rve

bit (14) rese
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}

SubLayerRefNalUnitFlag equal to 0 indicates that all NAL units in the sub-sample are VCL NAL units of a
sub-layer non-reference picture as specified in ISO/IEC 23008-2. Value 1 indicates that all NAL units in
the sub-sample are VCL NAL units of a sub-layer reference picture as specified in ISO/IEC 23008-2.

RapNalUnitFlag equal to O indicates that none of the NAL units in the sub-sample has nal unit type equal
to TDR W RADL, IDR N LP, CRA NUT, BLA W LP, BLA W RADL, BLA N LP, RSV _IRAP VCL22, OF RSV_
1rRAP vcL23 as specified in ISO/IEC 23008-2. Value 1 indicates that all NAL units in the sub-sample have
nal unit type equal to IDR w RADL, IDR N LP, CRA NUT, BLA W LP, BLA W _RADL, BLA N LP, RSV_
TRAP_VCL22, Or RSV_TRAP VCIL23 as specified in ISO/IEC 23008-2.

VclNalUnitFlag equal to O indicates that all NAL units in the sub-sample are non-VCL NAL units. Value 1
indica

41 i J1LNLAL e > 41 1 1 X O _MNLAL .
CS LdU dIl INAL UIHILS TITUHIT SUD=5dIIpIc dI'T VUL INAL UIIILS.

dicates whether the sub-sample contains Video Coding Layer (VCL) data, non-VCLata, |or both, as

S:

vel idein
follow

0: the pub-sample contains VCL data and does not contain non-VCL data

1: the pub-sample contains no VCL data and contains non-VCL data

bach other.
| by the set

2: the
Fd
of]

sub-sample may contain both VCL and non-VCL data, which shall'be associated with
r example, a sub-sample may contain a decoding unit informatiofn SEI message followec
NAL units associated with the SEI message.

3: resdrved

log2 min fuma ctb indicates the unit of ctb _x and ctb_vy, specified as follows:

0: 8 luma samples

1: 16 lima samples

2: 32 Iliima samples

3: 64 lpma samples

ctb_x Speq
sampl
as spe

ctb_y speq
sampl
as spe

Discardab

ifies the 0-based coordinate of the right-most luma samples of the tile associated wif
b when flags is equal to 2.ahd vel idcis equal to 1 or 2, in units derived from 10g2_mir
rified above.

ifies the 0-based eeordinate the bottom-most luma samples of the tile associated wif
e when flags is,equal to 2 and vel idcis equal to 1 or 2, in units derived from 1o0g2 mir
cified above.

leFlag jddicates the discardable_flag value of the VCL NAL units in the sub-sample. /

h the sub-

_luma ctb

h the sub-

_luma ctb

A1l the VCL

NAL uhits in the’sub-sample shall have the same discardable_flag value.

NOTE 2 [his’ isnot the same definition as the discardable field in the SubSampleInformationBox.

VclNalUnitType indicates the nuh_unit_type value of the VCL NAL units in the sub-sample. All the VCL NAL
units in the sub-sample shall have the same nuh_unit_type value.

LayerId indicates the nuh_layer_id value of the NAL units in the sub-sample. All the NAL units in the sub-
sample shall have the same nuh_layer_id value.

TempId indicates the Temporalld value of the NAL units in the sub-sample. All the NAL units in the sub-
sample shall have the same Temporalld value.

NoInterLayerPredFlag indicates the value of the inter_layer_pred_enabled_flag of the VCL NAL units in the
sub-sample. All the VCL NAL units in the sub-sample shall have the same value of inter_layer_pred_
enabled_flag.
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8.4.9 Handling non-output samples

HEVC allows for file format samples that are used only for reference and not output (e.g. a non-displayed
reference picture in video). When any such non-output sample is present in a track, the file shall be
constrained as follows:

a) Anon-output sample shall be given a composition time that is outside the time-range of the samples that
are output.
b) An editlist shall be used to exclude the composition times of the non-output samples.
¢) When the track includes a compositionoffsetBox ('ctts'),
1) version 1 of the compesitionofrserpox shallbe used,
2) the value of sample offset shall be set equal to -231 for each non-output sample,
3) thle compositionToDecodeBox ('cslg') should be contained in the sampleTab1éBox ('stp1') of the
track, and
4) when the compositionTobecodeBox is present for the track, the value of 1dastbecodeTobidplaybelta
figld in the box shall be equal to the smallest composition offset in‘the compositiofoffsetBox
excluding the sample offset values for non-output samples.
NOTE [hus, leastDecodeToDisplayDelta is greater than -231,
9 Layered HEVC elementary stream and sample definitions
9.1 Ovefview
This clause specifies the storage format of coded video-data of layered HEVC (L-HEVC), which ipcludes all
the layerefl HEVC extensions that use the same layéred design specified in Annex F of ISO/IEC 23008-2.
These layefed HEVC extensions include SHVC, MV-HEVC, and 3D-HEVC. This clause also specifies the storage
of temporgl sub-layers of a layer in more than;ene track. This clause extends the definitions of the storage
format of HEVC in Clause 8.
The file fofmat as defined in this clause ‘and Annex A uses the existing capabilities of the ISO hase media
file format and the plain HEVC file:format (i.e. the file format specified in Clause 8). Clause D.ft specifies
brands for|layered HEVC. The following structures or extensions, among others, to support L-HEYC-specific
features afe used:
a) Aggrepators enable efficient scalable grouping of NAL units by changing irregular patterns of NAL units
into rqgular patterns'of aggregated data units.
NOTE]l When ¢ompared to Aggregators for AVC/SVC/MVC, the syntax and semantics of th¢ NAL unit
header] syntax‘element in the L-HEVC aggregator have been modified and the scope of the aggregatpr has been
constrained.
b) Extradtors enable efficient extraction of NAL units from other tracks than the one cont ining the
media data.
NOTE 2  When compared to Extractors for AVC/SVC/MVC, the syntax and semantics of the L-HEVC Extractors
have been modified.
€) LHEVCConfigurationBox in a track having a sample entry specified in Clause 8 enables the storage of an
L-HEVC bitstream in a manner that the HEVC compatible base layer can be used by any plain HEVC file
format compliant reader. L-HEVC data can be stored with the base layer or in one or more dedicated tracks.
d) An L-HEVC bitstream using an externally provided base layer compatible with an external codec (e.g.

AVC) stored in a way that the base layer can be used by any file format reader compliant to that external

codec

(e.g. plain AVC file format compliant reader).
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9.2 Overview of L-HEVC storage

The support for L-HEVC includes a number of tools, and there are various 'models’ of how they might be
used. In particular, an L-HEVC stream can be placed in tracks in a number of ways, among which are the

following:

a) allthe

layers in one track;

b) eachlayer or sub-layer in its own track;

9

the expected operating points each in a track (e.g. the HEVC base, a stereo pair, a multiview scene).

The L-HEVC file format allows storage of one or more layers into a track. Storage of multiple layers per track

can be use

hat is not

intended f
where eac

When an [}
the layers
them to th
sample in {
in or refer
consuming
reconstrug

The storag
Informatid
a sample

informatig
records in
point, dep{
other such|
sub-layers
track refer
capabilitie
operating

When the
or through
Or 'hev2'
an HEVC
Temporall

d—Eor-example—when—a-content-provider-wantsteo—provide—a—multi-layer bitstream
br subsetting, or when the bitstream has been created for a few pre-defined sets of,ou
1 layer corresponds to a view (such as 1, 2, 5, or 9 views), tracks can be created accordi

-HEVC bitstream is represented by multiple tracks and a player uses an opexsating poin

[put layers
ngly.

t for which

are stored in multiple tracks, the player shall reconstruct L-HEVC access-units before passing

e L-HEVC decoder. An L-HEVC operating point may be explicitly represérted by a trac
he track contains an access unit, where some or all NAL units of the atcess unit may be
Fed to by extractors and aggregators. If the number of operating points is large, it may
and impractical to create a track for each operating point. In such-d case, L-HEVC acces
ted as specified in 9.5.2.2.

e of L-HEVC bit streams is supported by structures suchas the sample entry, Opera

K, i.e., each
contained
' be space-
S units are

ing Points

n ("oinf') sample group, and Layer Information (' 1in£') sample group. The structures within

entry provide information for the decoding or use of the samples, in this case ca
n, that are associated with that sample entry. The Operating Points Information san
formation about operating points such as the layers and sub-layers that constitute the
endencies (if any) between them, the profile,level, and tier parameter of the operating
operating point relevant information. The;layer information sample group lists all the
carried in the samples of the track. Thednformation in these sample groups, combined

ded video
hple group
operating
point, and
layers and
with using

ences to find tracks, is sufficient for.a‘reader to choose an operating point in accordance with its

5, identify the tracks that contain the relevant layers and sub-layers needed to decode
point, and efficiently extract them:

samples of a track contain temporal sub-layers of an HEVC base layer but do not contai
extraction, the temporal;sub-layer with Temporalld equal to 0 of an HEVC base layer,
tample entry shall be used. When the samples of a track contain, natively or through
ompatible base layer or a temporal subset of an HEVC base layer including a sub-
1 equal to 0, an thyvtl', "hevl', 'hvc2', 'hev2', "hve3', Oor 'hev3' sample entry shall be

When a sample ehtry type 'hvc2', 'hev2', "hvc3' or 'hev3' is used in a track containing thg

plying only#with non-layered HEVC storage specified in Clause 8 are not able to process the tr3

the chosen

n, natively
an 'hve2',
pxtraction,
layer with
used.

base layer,
ck.

an external
14496-10),

9.3 L-HEVC elementary stream structure

n Clause 5).

L-HEVC streams are stored in accordance with subclause 8.2, with the exception that an L-HEVC stream
may be represented by more than one video track in a file, and with the following definition of an L-HEVC
video elementary stream:

— An L-HEVC video elementary stream contains all video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure, possibly after resolution of extractors and
or aggregators) and may contain non-video coding related NAL units such as SEI messages and access
unit delimiter NAL units. Aggregators and Extractors, when present, shall not be directly output by file
parsers.
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9.4 Sample and configuration definition

9.4.1 Overview

A sample in an 'hvecl' or 'hevl' track with the L-HEVC configuration is an L-HEVC sample, while a sample
in an 'hvcl' or 'hevl' track without the L-HEVC configuration is not an L-HEVC sample. Throughout
Clause 9, unless mentioned otherwise, an access unit refers to an L-HEVC access unit and is as defined in

ISO/IEC 23

94.2 Ca

008-2 Annex F.

nonical order and restrictions

The following restrictions apply to L-HEVC data in addition to the requirements in subclause 8.3.1.

If all \
the sa
pieces
decod

[CL NAL units for a single picture are stored in the same track, they shall be contai
ple whose decoding time and composition time are those of the picture. Otherwise
of a coded picture are stored in samples of different tracks), each of these samples sha
ng time and composition time that are those of the coded picture.

VCL N

track ghall be contained in the sample and the sample shall not contain NAL units of any other g
After fesolution of extractors and aggregators, when present, an L-HEVC.sample shall contain

L units: All VCL NAL units within one access unit and belonging to the’layers repres

ned within

(i.e., when
11 have the

ented by a
ccess unit.
an integer

numbér of picture units. The picture units in an L-HEVC sample shall be'stored in their decodjng order.

ing to one
xtractor is
bgregators
1 decoding

Aggregators and extractors: Each aggregator is allowed to aggregate NAL units belong
picturp unit only. The order of all NAL units included in an aggregator or in a resolved e
exactly the decoding order as if these NAL units were present in a sample not containing a
or extractors. After processing the aggregator or the extractor, all NAL units shall be in vali
order fs specified in ISO/IEC 23008-2.

Carri
shall 3
codec

9.4.3 D¢

When the
interprete
HEVC com

The syntaj

aligned (8

ge of external-codec coded base layer track: An external-codec (e.g. AVC) coded
lways be carried in a track of its own, and ‘shall consist of samples as specified in th
file format (e.g. the AVC file format as spé€cified in Clause 5).

coder configuration record

] as either an L-HEVC or HEVC stream, the HEVC decoder configuration record shall a
batible base layer, and should contain only parameter sets needed for decoding the HEVC

{OfLHEVCDecoderConfigurationRecordiSanOHOVV$

class LHEVCDe¢oderConfigurationRecord {

base layer
e external

decoder configuration record-defined in subclause 8.3.2.1 is used for a stream that can be

pply to the
base layer.

bd int (8) comfifgurationVersion = 1;
reserved,s\‘'1111'b;
bd int (J2), min spatial segmentation idc;
reserwad '111111'b;
bd it 2) parallelismType;
bit (2) | réserved '11'b;
unsigngd\¥nt (3) numTemporallayers;
unsigned int (1) temporalIdNested;
unsigned int (2) lengthSizeMinusOne;
unsigned int (8) numOfArrays;
for (j=0; j < numOfArrays; Jj++) {
unsigned int(l) array completeness;
bit (1) reserved = 0;
unsigned int (6) NAL unit type;
unsigned int (16) numNalus;
for (i=0; i< numNalus; i++) {
unsigned int (16) nalUnitLength;
bit (8*nalUnitLength) nalUnit;

unsign
bit (4)
unsign
bit (6)
unsign
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The semantics of the fields that are common to LHEVCDecoderConfigurationRecord
and HEVCDecoderConfigurationRecord remain unchanged. If  the track containing
LHEVCDecoderConfigurationRecord has a 'scal' track reference, the semantics of the fields apply to the
output bitstream resulting from the explicit reconstruction process. Otherwise, if there is at least one
operating point for which the highest output layer is natively present in the track, the semantics of the fields
apply to all (implicitly reconstructed) output bitstreams of the operating points for which the highest sub-
layer of the highest output layer is natively present in the track. Otherwise, the semantics of the fields apply
to all sub-layers natively present in the track.

For each auxiliary picture layer included in the track, it is recommended to include, within na1unit, an SEI
NAL unit containing a declarative SEI message, such as the depth representation information SEI message

for depth auxiliary picture layers, specifying characteristics of the auxiliary picture layer.

9.5 Der

9.51 L-

An L-HEV
layers or s

There is a
informatio
subset". Th
are retaing

All tracks
grouping).

For eachv
complete 4
sub-layer i

NOTE
Aggregator

For an L-H
base_layer
assigned o
a part of th

If an L-HE)
as the basg
Temporall

All the oth
reference
scalable b3

vation from the ISO base media file format and the HEVC file format (Claus

HEVC track structure

stream is represented by one or more video tracks in a file. Each track.¥épresents o}
1b-layers of the coded bitstream.

minimal set of one or more tracks that, when taken together, contain the complete set
n. This group of tracks that forms the complete encoded information is called the
e complete encoded information can be retained when the tracks’included in the "compl
d; all other tracks shall represent subsets or copies (through-extractors) of the complet

lid pair of nuh_layer_id and Temporalld among all the coded pictures of an L-HEVC bits
ubset shall include one and only one track¢inywhich the '1inf' sample group indicat
dentified by nuh_layer_id and Temporalldis natively present.

Consequently, a file reader can extract a,sub-bitstream of any operating point without the ne
5 and Extractors.

EVC bitstream with an external base layer (i.e., when an active VPS of the bitstrear
| internal_flag equal to 0 and-vps_base_layer_available_flag equal to 1), the base laye
e track of its own. A trackieontaining an external base layer for an L-HEVC bitstream s
e 'cstg' track group ofithe tracks of that L-HEVC bitstream.

/C bitstream has anexternal base layer, the track containing the external base layer is
track. Otherwise;the track with the lowest temporal sub-layer (the VCL NAL units of v
[ equal to 0) of the base layer natively present is nominated as the base track.

er trackSthat are part of the same stream shall be linked to the base track by meang
pf type-rsbas'. All the tracks sharing the same base track shall share the same times
setrack.

e 8)

e or more

bf encoded

"complete
bte subset”
e subset.

bf the complete subset shall be indicated with a track group of type 'cstg' (complete sybset track

tream, the
bs that the

ed to parse

n has vps_
" is always
hall not be

nhominated
vhich have

of a track
cale as the

Tracks thatcontain extractors shall be linked to the tracks from which they extract data using
track reference type.

he 'scal’

If a track containing parts of an L-HEVC bitstream is removed from a file, tracks that contain 'scal' and

'sbas' trac

k references to the removed track should also be removed.

When the base layer is coded using AVC, the base layer track shall be constructed according to Clause 5
without using separate parameter set tracks.

© ISO/IEC 2024 - All rights reserved
91


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

9.5.2 Data sharing and reconstruction of an L-HEVC bitstream

9.5.2.1 General

NOTE 1

When only the entire base layer carried in the base track is played or when only certain sub-layers, carried

in the base track, of the base layer are played, and the base track natively contains all the required sub-layers of the
base layer as identified by the HEVCDecoderConfigurationRecord of the base track, the reconstruction processes of
this clause are unnecessary.

Different t

racks may logically share data through the use of extractors (defined in Clause A.7).

In order to reconstruct an access unit from samples of multiple tracks carrying an L-HEVC bitstream, the
target output layers and the operating point they belong to may need to be determined first.

NOTE 2
operating

0
layers for aIL

informatior

If several t
based ont

When an L
that if the
order wou

If the tracK
references,
and aggre
reconstrugd

Otherwise
according

9.5.2.2

In the imp
reference

greater th{
the samel

Each acces
L-HEVC bi

Players can conclude the layers that are required for decoding the determined target output
int list included in the Operating Points Information sample group. Tracks that carry t
operating point can be obtained by following the 'oref' track references and information
sample group.

racks contain data for the access unit, the alignment of respective samplées-in tracks is
he sample decoding times, i.e. using the time-to-sample table only withetut considering

-HEVC stream is represented by multiple tracks, the decoding tifnes of the samples sh
tracks were combined into a single stream ordered by increasifig decoding time, the
d be correct as specified in ISO/IEC 23008-2.

containing the highest sub-layer of the highest layer of @ desired operating point has ' 4
all access units of the track for that operating point are reconstructed by solving the
pators in the samples of that track, and the result\is the bitstream of the operating
tion process is referred to as explicit reconstruction.

a sequence of access units is reconstructedfrom the respective samples in the requ
fo the implicit reconstruction process as,déscribed in 9.5.2.2.

Implicit reconstruction

licit reconstruction, the required tracks are selected based on the layers they carry

layers from
he relevant
in the layer

performed
edit lists.

all be such
hccess unit

cal' track
extractors
point; this

red tracks

and their

ayers as indicated by the Qperating Points Information and Layer Information sample groups.
When rec¢nstructing a bitstream.centaining a sub-layer for which the VCL NAL units have 1

in 0, all lower sub-layers-(i.e., those for which the VCL NAL units have smaller Tempora
hyer are also included in the resulting bitstream and the required tracks are selected a

s unit is reconstructed as described below, the reconstructed access units are placg
[stream in increasing order of decoding time, and the duplicates of end of bitstream

end of seqience (EO8).NAL units are removed from the L-HEVC bitstream, as described further b

Aggregato
aggregatol
conformin

's, when present, are resolved, while extractors, when present (natively present or res
s)y aré discarded without being resolved, and the resultant NAL units are arranged i
gt01SO/IEC 23008-2.

emporalld
[1d) within
ccordingly.

d into the
(EOB) and
elow.

blved from
n an order

When reconstructing an access unit, picture units (as specified in ISO/IEC 23008-2) from samples having
the same decoding time are placed into the access unit in increasing order of the nuh_layer_id value. The
reconstructed access units are placed into the output bitstream in increasing order of the decoding time.

For a particular access unit for which the NAL units are stored in multiple tracks, there may be more than
one of the tracks containing an EOB NAL unit in the respective samples. In this case, only one of the EOB NAL
units shall be kept in the final reconstructed access unit, placed at the end of the access unit; other EOB NAL
units are discarded.

For access units that are within the same coded video sequence of an HEVC or L-HEVC bitstream and that
belong to different sub-layers stored in multiple tracks, there may be more than one of the tracks containing
an EOS NAL unit in the respective samples. In this case, only one of the EOS NAL units shall be kept in the last
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of these access units (the one with the greatest decoding time) in the final reconstructed bitstream, placed
after all NAL units, except the EOB NAL unit (when present), of the last of these access units, and other EOS
NAL units are discarded. Similarly, there may be more than one of such tracks containing an EOB NAL unit
in the respective samples. In this case, only one of the EOB NAL units shall be kept in the final reconstructed
bitstream, placed at the end of the last of these access units, and other EOB NAL units are discarded.

Since a particular layer or sub-layer may be represented by more than one track, when figuring out the
required tracks for an operating point, a selection may need to be made among the set of tracks that all carry
the particular layer or sub-layer.

The final required tracks, after selection among the tracks carrying a same layer or sub-layer, may
still collectively carry some layers or sub-layers that do not belong to the target operating point. The
reconstructed bitstream for the target operating point should not contain the layers or sub-layers that are
carried in the final required tracks but do not belong to the target operating point.

NOTE
index and f{
HighestTid
file parser
decoders a
the highest
contain any
needs to en

bome L-HEVC decoder implementations take as input a bitstream as well as the target.outp
he highest Temporalld value of the target operating point, which correspond to the'Targe
variables in ISO/IEC 23008-2 Clause F.8, respectively. In this case the bitstreami\réconstru
Can contain layers or sub-layers that do not belong to the target operating poitat; because th
e capable of removing the layers not included in the target output layer set and the sub-lay
Temporalld value. Some other L-HEVC decoder implementations input a bitstream that is req
other layers and sub-layers than those included in the target operating point. In this case th¢
sure that the reconstucted bitstream does not contain any other layers'and sub-layers than thd

ut layer set
(0lsldx and
cted by the
ese L-HEVC
ers beyond
lired not to
e file parser
se included

in the targeft operating point.

9.5.3 L-HEVC video stream definition

q

N

9.5.3.1 Sample entry name and format

9.5.3.1.1 | Definition

Sample Enfry Types: 'hvc2', 'hev2', "hve3', '"hev3h " 1hvl', 'lhel’

Container: Sample Description Box (' stsa!)

4

Mandator;: An 'hvcl', 'hevl!', 'hvc2 "\*hev2', 'hvc3', 'hev3', '1hvl', Or 'lhel"

sample entry is mandatory

Quantity: One or more sarhple entries may be present

Box Type: '1hvCe

Container: HEVC Sample Entry ("hvel', 'hevl', 'hve2', 'hev2', "hvc3', or 'hev3') or L-HEVC Sample Entry

(tihvi' or '1hel')

Mandatory:  No for HEVC sample entries, yes for L-HEVC sample entries

Quantity: Zero or one for HEVC sample entries, one for L-HEVC sample entries

When the sample entry name is ' 1hv1', the value of array completeness shall be equal to 1 for the arrays of
all types of parameter sets.

When the sample entry name is 'hev2' or 'hev3' and the sample entry contains the HEVC configuration
only, the same constraints as specified in subclause 8.4.3 for the sample entry name 'hevi' apply.
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When the sample entry name is '1he1’, or when the sample entry name is 'hev1’, 'hev2' or 'hev3' and the
sample entry contains both HEVC and L-HEVC configurations, the following applies:

NOTE1 The constraints below impose restrictions on placement of out-of-band parameter sets (in sample entries)
and in-band parameter sets (in samples), in order to enable convenient random access from access units containing
IRAP pictures at least in some layers. With these constraints, a file reader that initializes with the sample entries and
rolls forward from an access unit wherein all pictures are IRAP pictures will have all the parameter sets it needs.

a) For any particular sample in a particular track, the temporally collocated sample in another track is

define

b)
pictur

1) t

d as the one with the same decoding time as that of this particular sample.

e shall be included in one of the following:

For an IRAP picture of a given sample, track and layer, each parameter set needed for decoding the IRAP

sample entry that applies to the given sample in the given track

2) when implicit reconstruction is used, the sample entry of the initial sample of a‘track

reference layer of the given layer, where the initial sample is either the given Sample's

callocated sample, when the temporally collocated sample contains an IRAP picture of th¢
layer, or the previous sample that contains an IRAP picture of the referencélayer

3) t

4)

given sample itself, possibly by using extractors

when present, any temporally collocated sample of the tracks cartying reference layers g

layer, possibly by using extractors

For a
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1) th

2) w
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3) ar
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on-IRAP picture of a given sample, track and layer, each 'parameter set needed for dec
e shall be included in one of the following:

e sample entry that applies to the given sample in‘the given track

hen implicit reconstruction is used, the sample entry of the initial sample of a track
ference layer of the given layer, where thg, initial sample is either the given sample's
llocated sample, when the temporally collocated sample contains an IRAP picture of thg
Ver, or the previous sample that contains an IRAP picture of the reference layer

y of the samples in the given traek'since the previous sample containing an IRAP pic
ven layer to the given sample itSelf, inclusive, possibly by using extractors

hen present, any of the samples in a track carrying a reference layer of the given laye
mporally collocated sample of the previous sample containing an IRAP picture in the
the temporally collocated sample of the given sample, inclusive, possibly by using extr

eter sets needed for decoding a picture in a sample of a track using extractors shall only
amples (of thattrack or of dependent tracks through extractors), or in the sample d
ciated witdpthat sample, and parameter sets carried in sample entries of other tracks 4

carrying a

temporally

b reference

f the given

oding that

carrying a

temporally

b reference

ture in the

r since the
riven layer
hctors

be located
escription
re ignored
ted in the

e. This implies that when extractors are used, some parameter sets may be duplicg
scription of tracks with extractors and in the other tracks depended on this track. Wh

tion'is used the sample entries of a track shall only contain the parameter sets used i

en implicit
that track

and shall 1 ] hese parameter sets
may be stored in the sample or in the sample descrlptlon assoc1ated to the sample according to the sample
entry type used.

When present, parameter sets in the sample entry of an HEVC/L-HEVC track and, in case implicit
reconstruction is used, in the sample entries of the tracks depended on, shall be output in the reconstructed
bitstream in increasing layer order, and before any parameter sets present in the samples.

In case two parameter sets with different content but using the same ID are present, it may not be possible
to use a single sample entry of type 'hvci', 'hvc2', 'hve3' or 'lhvi’'; file packagers should create either
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different sample entries of type 'hvcl’', 'hvc2, 'hve3' or 'lhvl', or use in-band parameter sets through
'hevl', 'hev2', 'hev3' Or 'lhel' sample entries.

NOTE 2 It can happen, in files mixing both implicit reconstructions and extractors, that gathering parameter
sets from sample entries result in duplicates; additionally, presence of such duplicates are conformant with
ISO/IEC 23008-2, a file reader can discard them.

NOTE3  When an extractor track is used in implicit reconstruction, file readers do not need to look at the sample
entries of tracks the extractor track depends on for their parameter sets, since these parameter sets are duplicated in
the sample entry of the extractor track.

For an HEVC or L-HEVC bitstream carried in more than one track, when the sample entry name of the base
track is 'hvci', 'hvc2' or 'hvc3', the sample entry name of other tracks carrying the same bitstream shall

be'hVCZU

‘hwel3' QF tlhylt and when the c:\mp]n nnfry nameofthe basetrackis 'rasd L thegD!

the samplg

For an L-H
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vely or through extraction. Here, the entry shall,céontain an HEVCConfigurationBo
y an LHEVCConfigurationBox as defined belowxThe HEvVCConfigurationBox docu

patible enhancement layers as defined by the LHEVCDecoderConfigurationRecord, st

f gurationBox.

ples of a track do not contain, neither natively nor through extraction, an HEVC
bample entry type 'lhvi' or 'ltel' shall be used and the sample entry shall ¢
 gurationBox, dS defined below.yThis includes an LHEVCDecoderConfigurationRecord,
Liment.

hSizeMinusOne field in the L-HEVC and HEVC configurations in any given sample entry|
fracks sharing the same base track shall have the same value.

When the base layer/is coded by AVC, the 1engthSizeMinusOne field for the L-HEVC tracks
rack have the same value, but that value does not have to be equal to the 1engthSizeMinusOne

When HEVC compatibility is indicated, it can be necessary to indicate a high enough level fd

base layer

0
in the HEV%‘base layer and hence can be fed to the decoder, which is expected to discard those NAL unif
his” case happens when the 'hvcl"

recognize.

aceommodate the bit rate of the entire bitstream, because all the NAL units are considered

rallayers
nt in the
:, possibly
ments the
hed by the
sets of the
bred in the

base layer,
ontain an
as defined

of L-HEVC

sharing the
field for the

r the HEVC
as included
it does not

'hevl', 'hve2', 'hev2', 'hvc3' or 'hev3' sample eql

try is used

and both HEVC and L-HEVC configurations are present. However, when only an HEVC and L-HEVC configuration is
present, on the contrary, the optimal level for the HEVC track is the one that only accommodates the bit rate of the
base layer bitstream. In this case, caution is to be taken that the profile, tier and level (PTL) in the VPS base (i.e.
the first PTL structure in a VPS) might be "greater” than the PTL of the base layer that is to be included in the
HEVCDecoderConfigurationRecord. Rather, the PTL information in the first PTL structure in the VPS extension can
be included in HEVCDecoderConfigurationRecord.

ArlLHEVCConfigurationBoxInay'be presentin.an.'hvcl','hevl','hch','hev2','hvc3' Or 'hev3' sanuﬂe
entry. In this case the #HEVCLEVCSampleEnt ry definition below applies.

Table 11 shows for a video track all the possible uses of sample entries, configurations and the L-HEVC tools:
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Table 11 — Use of sample entries for HEVC and L-HEVC tracks

sample entry name |with configuration records meaning

"hvcl' or 'hevl' HEVC Configuration Only A plain HEVC track without NAL units with nuh_layer_id
greater than 0; Extractors and aggregators shall not be
present.

"hvcl!' or 'hevl' HEVC and L-HEVC Configura- An L-HEVC track with both NAL units with nuh_layer_id

tions equal to 0 and NAL units with nuh_layer_id greater than
0; Extractors and aggregators shall not be present.

"hvc2' or 'hev2' HEVC Configuration Only A plain HEVC track without NAL units with nuh_layer_id
greater than 0; Extractors may be present and used to
reference NAL units; constructor_type shall be equal
toQor2inextractors:Aggregators mav be nresent to

4 o0 [=) J r
contain and reference NAL units.

"hve2' or [ hev2! HEVC and L-HEVC Configura- An L-HEVC track with both NAL units withynuh| layer_id

tions equal to 0 and NAL units with nuh_layerlid grepter than
0; Extractors and aggregators may be present; Extractors
may reference any NAL units; cofist ructor type shall
be equal to 0 or 2 in extractorsj-Aggregators may both
contain and reference any NAK units.

"hve3!' or [hev3' HEVC Configuration Only A plain HEVC track witheut NAL units with nulj_layer_id
greater than 0; Extractors may be present and pised to
reference NAL units;'cénstructor_ type shall pe equal to
0,2, 3,4,5 or 6 in'extractors; Aggregators may [be present
to contain andweference NAL units.

"hve3' or [ hev3! HEVC and L-HEVC Configura- An L-HEVC track with both NAL units with nuh| layer_id

tions equal toO’and NAL units with nuh_layer_id grepter than
0; Extractors and aggregators may be present; Extractors
may Feference any NAL units; constructor_ type shall
beequal to 0, 2, 3,4, 5 or 6 in extractors; Aggregators may
both contain and reference any NAL units.

"1hvl', 'lpel"’ L-HEVC Configuration Only An L-HEVC track with NAL units with nuh_layelr_id great-
er than 0 and without NAL units with nuh_laye}_id equal
to 0; Extractors shall not be present; Aggregatqrs may be
present to contain and reference NAL units.

When an 'jhvc2', 'hev2', "1hvl', or 'lhel' track does not contain extractors and does not contain VCL NAL
units with|Temporalld equal to 0, thetrack shall contain VCL NAL units with exactly one nuh_layér_id value.
9.5.3.1.2 | Syntax
class LHEJCConfigurati@nBox extends Box ('lhvC') {
LHEVCDgcoderConfiglirationRecord () LHEVCConfig;
}
class HEVELHVCSampyeEntry () extends HEVCSampleEntry () {
LHEVCCpnfigurationBox lhvcconfig;
}
// Use thlisfAf track is not HEVC compatible
class LHEUCSamplebntry() ewtend isnalSamplekntr ('"1hx1 ! or 'lhel') {

LHEVCConfigurationBox
MPEG4ExtensionDescriptorsBox

9.5.3.1.3

lhvcconfig;
()7 // optional

Semantics

When the sample entry is '1hv1' or 'lhel', Compressorname in the base class visualsampleEntry indicates
the name of the compressor used with the value "\0141LHEVC Coding" being recommended (\014(octal) is
12 (decimal), the number of bytes in the rest of the string). When the sample entry is 'hvc2', 'hev2', "hvc3'
or 'hev3', Compressorname in the base class visualsampleEntry indicates the name of the compressor used
with the value "\013HEVC Coding" being recommended (\013 is 11, the number of bytes in the rest of the

string).
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9.5.4 L-HEVC visual width and height

The width and height documented in the visualsampleEntry shall be set as follows:

If the sample entry typeis 'hvcl' or 'hevl', thewidthand height documented in the visualsampleEntry

shall be set according to subclause 4.6 using only the base layer information.

Otherwise, if the sample entry type is 'hvc2', 'hev2', 'hve3' or 'hev3' and the track does not contain
an L-HEVC configuration record, the width and height documented in the visualsampleEntry shall be
set according to the width and height of the base layer of the bitstream resulting either by resolving the
extractors, when the track contains extractors, or by implicit reconstruction, when the track does not

contain extractors.

Otherwise{thesamplteentry typets— e meve v —or+mevs—amd-the track contains
configuration record or the sample entry type is 'lhel' or 'lhvl'), width and height \8}

ise, if the sample entry type is 'hvcl' or 'hevl' and the\track contains an L-HEVC cor
, each sync sample of the track shall contain an IRAP picture in all layers represented by

n L-HEVC
1all be the
le entry, of

ts:

figuration
figuration
F the track.
pxtractors,

rack either

ot contain

with nuh_

ot contain
bntains an
h all layers

ot contain
fthe track
hck.

P picture in

more than ¢ne‘layeér. If layer-specific information is needed, the 'sap ' sample grouping can be used.

Sync samples are documented In the SyncSampleBox and, IO movie Iragments, With sample 1s non sync
sample flag equal to 0, as specified in ISO/IEC 14496-12. Sync samples may be additionally documented by
the stream access point 'sap ' sample group.

When a sync sample contains natively or through extraction a BLA or CRA picture in a layer that does not
have an alternative output layer, as defined by HEVC, in an output layer set represented by the track, there
shall be no RASL pictures associated with the BLA or CRA picture.

Former versions of this specification allowed the presence of RASL pictures associated with BLA and
CRA pictures contained in sync samples, although this is not in conformance with ISO/IEC 14496-12. For
environments where HEVC file processors need information that BLA or CRA pictures contained in sync
samples are not associated with RASL pictures, the brand 'nras’, as defined in Clause D.5, may be used to
indicate compliance to this and later versions of this specification.
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dependent and disposable samples box

If the sampleDependencyTypeBox is used in a track that is both HEVC and L-HEVC compatible, then care
should be taken that the information provided by this box is true no matter what valid subset of the L-HEVC
data (possibly only the HEVC data) is used. The 'unknown' values (value 0 of the fields sample depends on,

sample is

_depended_on, and sample_has_redundancy) may be needed if the information varies.

9.5.7 Stream access point sample group

To provide information of all SAPs, the SAP sample group 'sap ' specified in ISO/IEC 14496-12 is used.

The semantics of 1ayer id method idc equal to 0 is specified in ISO/IEC 14496-12.

When lays

If the
and d
layers

NOTE
and does n

Temporalld

When laydg
track. Sinc
of 28 layer]
layer id ¥
ascending

For examplle, if a track carries layer with 1ayer idvalues 4, 10, and 29, then the 1ayer id 4 is maj
icant bit, the 1ayer id 10 is mapped to thé’second least significant bit, and the 1ayer 1

least signi
to the thir
picture thd

Table 12

When SAP
extractors

Other

r id method idc 1S equal to 0,a SAP 1s interpreted as follows:

bample entry type is 'hvc2', 'hev2', '1hv1’', or '1hel', and the track does not contdin

present in the track.

present in the track serves as a SAP.

order of 1ayer id values.

d least significant bit. A value of one in the bit signals that in the sample the mapped
it is a SAP. In the previous example Fable 12 gives an example of layer specific SAP info

casedescribed above. (informative)

Bit pattern of target layers (LSB right
most bit)

0000000@0Q00000000000010
000000€©00000000000000100
0008660000000000000000101

layer idvalues (among 4, 10,
29) of SAPs

{10}
{29}
{29,

4}

SAP docur11entation shall be consistent for any given layer.

es not contain any sub-layer with Temporalld equal to 0, a SAP specifies aecess to 3

vise, a SAP specifies access to all layers present natively or through extraction in the ty

f the sample entry type is 'hvc2', 'hev2', '1hvl', or 'lhel’, and the.track does not contai
t contain any sub-layer with Temporalld equal to 0, a TSA picture with Temporalld equal tg

r id method idc isequalto 1, each bitin the field target Gayers represents alayer caf
e this field is only 28 bits in length, the indication of SARs in a track is constrained to a
s. Each bit of this field starting from the least significant bit (LSB) shall be mapped tq
alues signalled in the Layer Information sample<gioup (' 1inf') associated with that

sample'groups are used, they shall be used on all tracks carrying an L-HEVC bitstreg
are(used in a track, the SAPs of those layers referred to by extractors are also docum|

extractors
11 the sub-

ack.

extractors
the lowest

ried in the
maximum
the list of
sample, in

ped to the
d 29 maps
ayer has a
"mation.

— Bit pattern for the target.layer field of the 'sap ' sample grouping for an example use

am. When
ented. The

9.5.8 The 'roll', 'rap ', 'sync', 'tsas' and 'stsa’ Sample groups

When included in the base track, the information provided by the 'ro11', 'rap ', and 'sync' sample groups
applies to the base layer only, not considering any other layers that are present in the samples.

Whenincludedinan 'hve2', 'hev2', 'hve3', or 'hev3' track thatis not the base track and contains extractors,
the information provided by the 'ro11', 'rap ', and 'sync' sample groups in sampleToGroupBox(es) with
version equal to 0 applies to the track, after resolving extractors and aggregators contained in the track.

When included in an 'hvc2', 'hev2', "1hv1', or '1hel’ track that is not the base track, does not contain
extractors, and natively contains only one layer (including its lowest sub-layer), the information provided
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by the 'ro11', 'rap ', and 'sync' sample groups in sampleToGroupBox(es) with version equal to 0 applies to
that layer.

NOTE When a 'roll", 'rap ', or 'sync' sample group concerns a predicted layer, it indicates characteristics
that apply when all the reference layers of the predicted layer are available and decoded. The sample group can be
used to initiate decoding of the predicted layer.

The presence of the 'sync', 'rol1', and 'rap ' sample groups in 'hvc2', 'hev2', 'hve3', 'hev3', 'lhvl’,
or 'lhel' tracks natively containing more than one layer or natively containing one layer but not its
lowest sub-layer is disallowed in this version of ISO/IEC 14496-15, and parsers according to this version of
ISO/IEC 14496-15 shall ignore sampleGroupDescriptionBoxes and sampleToGroupBoxes With grouping type

equal to 'sync', 'roll',or 'rap ' within such tracks.

For the 'tpas+—amd—sts= aalup‘lc groups; the bycuiﬂuatiuua 957 app}_y with Sap ]ur:iug T placed by
'tsas' and 'stsa’', respectively, and "SAP" being replaced by "TSA point" and "STSA point", respédctively.
9.5.9 D¢finition of a sub-sample for L-HEVC
The specifjcations of 8.4.8 apply.
9.5.10 H3ndling non-output samples
What is specified in 8.4.9 is not always applicable when multiple layers dré-involved. If what is specified in
8.4.9 canngt be followed, then the composition time of a sample shall be,set as if the sample werg an output
sample (i.qg., at least one picture of the sample is output). If the decdding of a sample results intgq no output
pictures, the presentation of the sample is omitted and the duration'of the previous sample is extended, so
that the following samples have correct composition timing.
9.6 L-HEVC specific structures
9.6.1 External base layer sample group
9.6.1.1 Definition
When a rpulti-layer HEVC bitstream wSes an external base layer (i.e., when an active VPS of the
bitstream |has vps_base_layer_internal-flag equal to 0 and vps_base_layer_available_flag equal to 1), an
LhvcExterhalBaseLayerInfo samplengrouping may be used to signal parameters that are required for
inter-layer|prediction from the external base layer to a track containing L-HEVC samples. When & sample is
linked to the zero index of this\sample grouping, it means that no decoded base layer picture is used for the
decoding df that sample.
9.6.1.2 Syntax
aligned (8) class\LhvcExternalBaselLayerInfo() extends VisualSampleGroupEntry('lbli')
{

bit (1)]| rgserved = '1'b;

unsigngd it (1) bl irap pic flag;

unsigned 1INC(6) DI _1rap nal unit type;

signed int (8) sample offset;

9.6.1.3 Semantics

In this subclause, the term current sample refers to the sample that is associated with an entry in the
LhvcExternalBaseLayerInfo sample group in an L-HEVC track.

bl irap pic flagspecifiesthe value ofthe B11rapricFlag variable for the associated decoded picture, when
that decoded picture is provided as a decoded base layer picture for the decoding of the current sample.
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bl irap nal unit type specifies, when bl irap pic flag is equal to 1, the value of the nal_

syntax element for the associated decoded picture, when that decoded picture is provided as
base layer picture for the decoding of the current sample.

sample offset gives the relative index of the associated sample in the track containing the base

unit_type
a decoded

layer (i.e.,

the track referred to by the 'sbas' track reference). The decoded picture resulting from the decoding
of the associated sample in the track containing the base layer is the associated decoded picture that
should be provided for the decoding of the current sample. sample offset equal to 0 specifies that the
associated sample has the same, or the closest preceding, decoding time compared to the decoding
time of the current sample; sample offset equal to 1 specifies that the associated sample is the next
sample relative to the associated sample derived for sample offset equal to 0; sample offset equal to
-1 specifies that the associated sample is the previous sample relative to the associated sample derived

for sapple offset equalto 0 and soon

9.6.2 THe operating points information sample group

9.6.2.1 efinition

Applicatiohs are informed about the different operating points provided by, _dygiven L-HEVC
and their fonstitution by using the Operating Points Information sample greup ('oinf'). Each
point is related to an output layer set, a max Temporalld value, and a prqfile, level and tier sig

this information is captured by the 'oinf' sample group. Apart from these information, this sar
also providles the dependency information between layers, the types of'scalabilities coded in the

stream, a

For all tra
sublayers 4

For all trad
sample gr
bitstream
relate to.

NOTE
However, e

y

the dimension identifiers that relate to any particular lajerfor a given scalability typ

'ks of an HEVC bitstream containing only NAL units with nuh_layer_id 0 and for whicl

ks of an L-HEVC bitstream, there shall be exactly one track among this set that carries
bup. Except the tracks that carry the 'oiqf) sample group, all other tracks of th
shall have a track reference of type 'oref®; to the track that carries the 'oinf' sample

An L-HEVC bitstream usually requiressusing only one track with 'oinf' sample group i
Ktractors enable creating new bitstreams with different profiles and levels not signaled in

of the origipal bitstream for which data is ‘extracted. Using extractors can require additional 'oinf"’
operation ipformation of these new bitstreams.

For any pa
as the one
that has ar

If then
same

Other}
in the

ticular sample in a parti¢ular track, the temporally collocated sample in another track
with the same decoding time as that of this particular sample. For each sample sn in
'oref' track reference to the track Tk that carries the 'oinf' sample group, the follow

e is a temporally collocated sample sk in the track Tk, then the sample sy is associate
oinf' saniple group entry as the sample sk.

vise, the.sample snis associated with the same 'oinf' sample group entry as the last of t
track % that precede the sample sn in decoding time.

bitstream
operating
naling. All
nple group
.-HEVC bit
e.

h temporal

ire split across several tracks, there is no requiremernt for any track to carry 'oinf' sample group.

an 'oinf'
at L-HEVC
broup they

hformation.
the 'oinf"
o store the

is defined
a track ™~
applies:

d with the

he samples

When several VPSS are referenced Dy an L-HEVU DItstream, IT may be needed to 1Include severa

entries in

the sampleGroupDescriptionBox With grouping type 'oinf'. For more common cases where a single VPS
is present, it is recommended to use the default sample group description index and include the Operating
Points Information sample group in the sample table box, rather than including it in each track fragment.

The grouping type parameter is not defined for the SampleToGroupBox with grouping type 'oinf".

An operati

ng point shall contain at least one other layer in addition to an external base layer.

9.6.2.2 Syntax

class OperatingPointsRecord {

unsigned int (16)

scalability mask;
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bit (2) reserved = 0;
unsigned int (6) num profile tier level;
for (i=1; i<=num profile tier level; i++) {
unsigned int(2) general profile space;
unsigned int (1) general tier flag;
unsigned int (5) general profile idc;
unsigned int (32) general profile compatibility flags;
unsigned int (48) general constraint indicator flags;
unsigned int(8) general level idc;
}
unsigned int (16) num operating points;
for (i=0; i<num operating points; i++) {
unsigned int (16) output layer set idx;
unsigned int(8) max temporal id;
unsigned int(8) layer count;
for \qu, _1 la_yk—;L TOUITE; _]‘r‘r; t
hinsigned int (8) ptl idx;
hinsigned int (6) layer id;
nsigned int (1) is outputlayer;
insigned int (1) is alternate outputlayer;

unsfigned int (1) frame rate info flag
unsfigned int (1) bit rate info flag
if |(frame rate info flag) {

insigned int (16) avgFrameRate;

bit (6) reserved = 0;

hinsigned int (2) constantFrameRate;

unsfgned int (16) minPicWidth;
unsfgned int (16) minPicHeight;
unsfgned int (16) maxPicWidth;
unsfgned int (16) maxPicHeight;
unsfgned int (2) maxChromaFormat;
unsfgned int (3) maxBitDepthMinus8;
bit|(1l) reserved = 0;

)

)

if |(bit rate info flag) {
hinsigned int (32) maxBitRate;
insigned int (32) avgBitRate;
}
}
unsigngd int(8) max layer count;
for (if0; i<max layer count; i++) {
unsjfgned int(8) layerID;
unsfigned int(8) num direct ref layers;
for| (3=0; j<num direct refslayers; j++) {
insigned int (8) diredt)ref layerID;

for| (3=0; j<16; J++pud
i £ (scalability{mask & (1 << j))
unsigned ifnty8) dimension identifier;

}

class OpekatimgPointsInformation extends VisualSampleGroupEntry ('oinf') {
OperatfingPointsRecord oinf;

}

9.6.2.3 Semantics

scalability mask: This field indicates the scalability types that are represented by the access units
resolved from the samples that are associated with this 'oinf' sample group entry. Each bit in the
scalability mask field denotes a scalability dimension as coded in the scalability mask flag of the
VPS extension syntax as defined in ISO/IEC 23008-2. The most significant bit in the scalability mask
field corresponds to scalability mask flag[0] of the VPS extension syntax. A one in a bit position
indicates that the scalability dimension is present.

num profile tier level: Gives the number of following profile, tier, and level combinations as well as the
associated fields.
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general profile space, general tier flag, general profile idc, general profile compatibility
flags, general constraint indicator flags, and general level idcaredefinedinISO/IEC23008-2.
num_operating points: Gives the number of operating points for which the information follows.

output layer set idx is the index of the output layer set that defines the operating point. The mapping
between output layer set idx andthe layer id values shall be the same as specified by the VPS for
an output layer set with index output layer set idx.

max_temporal id: Givesthe maximum Temporalld of NAL units of this operating point.

layer count: This field indicates the number of necessary layers, as defined in ISO/IEC 23008-2, of this
operating point.

ptl idx: |ndicates the index, where value 1 is the first entry in the list of profile, tier,|lgvel in the
OperatingPointsRecord, of the listed profile, level, and tier flags for a layer with identifigr equal to
layer |id. When the value of pt1 idx equals zero for a layer, that layer shall be assumed o have no
profilg, level, and tier signalled. pt1_idx shall be equal to O for an external base layér. When|pt1 idx is
equal fo O for a layer that is not an external base layer, that layer shall not be ag-output layef or a layer
that is|a direct or indirect reference layer of any output layer of the operatingpoint.

layer id: provides the nuh_layer_id values for the layers of the operating point:
is outputfayer: A flag that indicates if the layer is an output layer or not.A.one indicates an outpput layer.

is alternfte outputlayer: This flag when set indicates that this layer can be considered as an alternate
output layer for this operating point. This flag is set to one if and only if one layer in the operating point
has it{ is outputlayer flag set.

minPicWidth specifies the least value of the luma widthdndicators as defined by the pic_width_in_luma_
samples parameter in ISO/IEC 23008-2 for the streain of the operating point.

minPicHeifpht specifies the least value of the luma height indicators as defined by the pic_heighf_in_luma_
samples parameter in ISO/IEC 23008-2 for the stream of the operating point.

maxPicWidth specifies the greatest value of the’luma width indicators as defined by the pic_width_in_luma_
samples parameter in ISO/IEC 23008-2 for the stream of the operating point.

maxPicHeight specifies the greatestvalue of the luma height indicators as defined by the piclheight_in_
luma_pamples parameter in ISO/FEC 23008-2 for the stream of the operating point.

maxChromaformat specifies the greatest value of the chroma_format indicator as defined by the chroma_
format_idc parameter in ISO/IEC 23008-2 for the stream of the operating point.

maxBitDepfhMinus8 specifies the greatest value of the luma and chroma bit depth indicators jas defined
by th¢ bit_depthlvps_luma_minus8 and bit_depth_vps_chroma_minus8 parameters, respectively, in
ISO/IHC 23008-2 for the stream of the operating point.

frame ratf ¥p€d flag equalto 0 indicates that no frame rate information is present for the operdting point.
The vqlue1 indicates that frame rate information is present for the operating point.

bit rate info flag equal to 0 indicates that no bitrate information is present for the operating point. The
value 1 indicates that bitrate information is present for the operating point.

avgFrameRate gives the average frame rate in units of frames/(256 seconds) for the operating point. Value 0
indicates an unspecified average frame rate.

constantFrameRate equal to 1 indicates that the stream of the operating point is of constant frame rate.
Value 2 indicates that the representation of each temporal layer in the stream of the operating point is
of constant frame rate. Value 0 indicates that the stream of the operating point may or may not be of
constant frame rate.
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maxBitRate givesthe maximum bit rate in bits/second of the stream of the operating point, over any window

of one

second.

avgBitRate gives the average bit rate in bits/second of the stream of the operating point.

max layer

count: The count of all unique non-base layers in all of the operating points.

layeriD: nuh_layer_id of a layer for which the all the direct reference layers are given in the following loop
Ofdirect_ref_layerl&

num direct ref layers: The number of direct reference layers for the layer with nuh layer id equal to
layerID.

direct re
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| identifier: Setto the value of the dimension_id field as specified in the VPS extenisio
d in ISO/IEC 23008-2.

e layer information sample group

layers and sub layers a track carries is signalled in the Layer Information sample
h subclause 4.15. The values of irap gdr pics in layer only flag and completeness|
jpal to 0.

VC track, including the base track (when coded with HEVC);, shall carry a '1inf' samp

ral VPSs are referenced by an L-HEVC bitstream, it may be needed to include severa
GroupDescriptionBox With grouping_type '1inf'. For’more common cases where a
it is recommended to use the default sample group description index and include

e decoding time hint sample group

Definition

ling time hint sample group description entry (*opth') records a delta time in terms ¢
N by timescale of the MediaHeaderBox). The corrected decoding time is defined as the
associated with a sample through the sampleToGroupBox of type 'opth' and the decod
. The corrected decoding times conform to the hypothetical reference decoder of ISO/IH
hccording to a partitioning scheme where each layer is in its own bitstream partition,
23008-2.

roGroupBoxes, for the decoding time hint sample group shall include grouping type |
ng type parameter field is specified for the decoding time hint sample group as follow

bd 1int«16)
bd 1at\(10)

reserved = 0;
operating point index;

n sample group in the sample table box, rather than including it in each track fragment].

III syntax as

t group as
_flagShaH

le group.

entries in
single VPS
the Layer

f the clock
sum of the
ng time of
C23008-2
as defined

parameter.
S:

peint index specifies the index of the operating point, as given in the

associated

OperatingPointsInformation sample group description, for which this sample group provides the corrected

decoding t

imes. A value of 0 indicates the first operating point in that sample group description.

9.6.4.2 Syntax

class Ope
extends V
{

signed

}

ratingPointDecodeTimeHint ()
isualSampleGroupEntry ('opth')

int (32) delta time;
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9.6.4.3 Semantics

delta_ time plus the decoding time (derived from the TimeTosampleBox and TrackRunBoxes, if any) provides
the corrected decoding time of the associated sample. Time-scale units, as given by timescale of the
MediaHeaderBox Of this track, are used for the calculation of delta time.

10 Storage of tiled HEVC and L-HEVC video streams

10.1 Overview

ISO/IEC 23008-2 video provides support for coding of rectangular regions called tiles. HEVC tiles do not have
coding dependencies with other HEVC tiles in the same coded picture but may have coding dependencies
with otherl HEVC tiles from previous coded pictures or may be independently decoded. This clause defines
tools to depcribe and manipulate tiles, including:

— description of HEVC tiles and their temporal coding dependencies with other HEVC tiles,
— track() extracting one or several tiles from other track(s), and

— track(}) containing only data from one or several HEVC tiles for fast access to a rectangular rlegion over
a network.

A rectangular region for HEVC shall consist of one or more complete-HEVC tiles in one or mor¢ complete
slice segments that are within the same coded picture and contain ng-other HEVC tiles. The slice segments of
arectangular region may but need not be contiguous in decoding order.

Rectanguljr regions can be described through rectangular région visual sample group descriptjon entries
(i.e., instanjces of RectangularRegionGroupEntry) With recgyxdgion flagequal to 1.

NOTE [he RectangularRegionGroupEntry and rect.xegion flag usedtobe called TileRegiondroupEntry
and tile yegion flag.

If each sample of a track consists of NAL units of only one rectangular region, sampleToGtoupBox of
type 'trif' can be used to associate samples to the rectangular region, but this sampleToGloupBox of
type 'trif' can be omitted if the default sample group description index is used (i.e., when the version
of the sanmpleGroupbescriptionBox of tyfpe 'trif' is equal to or greater than 2). Otherwisg, samples,
NAL units| and rectangular regions ate associated with each other through sampleToGroupBoses of type
'nalm' and grouping type paramgler equal to 'trif' and SampleGroupDescriptionBox of typq 'nalm'. A
RectangulprRegionGroupEntry deseribes:

— arectdngular region composed of HEVC tiles, and

— coding dependencies between HEVC tiles in this rectangular region and HEVC tiles in other rgctangular
regions.

Each RectfngulazRégionGroupEntry is assigned a unique identifier, called group1p. This identifier can be
used to asgociate NAL units in a sample to a particular RectangularRegionGroupEntry.

Positioningamd size of Tectangular regions are identified using tunra sampte coordimates:

When used with movie fragments, RectangularRegionGroupEntry can be defined for the duration of the
movie fragment, by defining a new sampleGroupbDescriptionBox in the track fragment box as defined in
ISO/IEC 14496-12. However, there shall not be any RectangularRegionGroupEntry in a track fragment that
has the same groupID as a RectangularRegionGroupEntry already defined.

For HEVC and L-HEVC tile tracks as defined in this document, the base region used in the
RectangularRegionGroupEntry is the picture to which the tiles in a rectangular region associated with this
rectangular region group entry belongs

Sub-tracks can be defined by grouping the different rectangular regions for this sub-track, using a
TileSubTrackGroupBox in the sub-track definition box.
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NAL units mapped to a rectangular region may either be carried in the video track, as usual, or in a separate
track called tile track. Tile tracks are defined for both HEVC and L-HEVC.

10.2 NAL unit map entry

The specification of NAL unit map entry can be found in subclause 4.13.

10.3 Tile region group entry

The specification of tile region group entry can be found in subclause 4.14.

10.4 Tile sub track definition

10.4.1 Overview
A tile sub ffrack describes one or more tile regions.

An additiopal descriptive attribute 'tile' may be used to indicate the sub track is aspatial part of the track.

Name Attribute Description

Tiling 'tile' The sub-track is spatial part ortile-of the track.

A tile sub frack is defined as a group of tile regions using the TileSubTfackGroupBox.
10.4.2 TileSubTrackGroupBox

10.4.2.1 DPefinition

Box Type: "tstb!
Container: SubTrackDefinitionBox ('strd')
Mandatory: No

Quantity: Zero or one

10.4.2.2 §yntax

aligned (8) class TileSubZwrackGroupBox extends FullBox('tstb', 0, 0) {
unsigngd int (16) itemreount;
for(i # 0; i< item_count; i++) |
unsfgned int (F69" tileGrouplD;
}

10.4.2.3 §emantics

The union of tileGroupIDs in this box describes the sub track defined by this box.
item count counts the number of tile groups listed in this box.

tileGroupID is the identifier of the tile region group (group1p) contained in this sub track. group1p is defined
in RectangularRegionGroupEntry.
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10.5 HEVC and L-HEVC tile track

10.5.1 Overview

There are cases where storing NAL units of HEVC or L-HEVC tile regions in different tracks are useful for
easy access to one or a few particular tile regions. For such cases, tile tracks may be created using the
HEVCTileSampleEntry, HEVCTileSSHInfoSampleEntry O LHEVCTileSampleEntry sample deSCI‘iptiOI‘I format.

An HEVC or L-HEVC tile track is a video track in which there is a 'tbas' track reference to the HEVC or
L-HEVC track, respectively. This HEVC or L-HEVC track is refered to as the HEVC or L-HEVC tile base track
of the HEVC or L-HEVC tile track, respectively. The sample entry type for an HEVC tile track is 'nvt1' or
'hvt3'. The sample entry type for an L-HEVC tile track is '1nht1'. The use of sample entry types for tile base

tracksis d

finedin10-5-5-

A tile tracK
tile track s

For any pi
that apply
are not linj

SampleDes
The NAL u
units that

Y

NOTE 1

A tile tracl
includes V!

An HEVC ¢
slice segm

An HEVC ¢
resulting f
10.5.4,isa
type equal

A sample s
trackisas

The subsar
to HEVC o1

NOTE 2
declared in

NOTE 3
case, it can|

y

PTITT

or tile base track shall not include extractors. A tile base track shall not include VELN
hall not carry VCL NAL units belonging to more than one layer.

Cture unit carried by samples in a tile base track and a number of tile tracks, all the
to the entire coded picture shall be carried in the tile base track. These\NAL units i1
ited to) parameter sets (VPS, SPS, and PPS) as well as EOB and EOS NAL‘units, when pi
briptionBox of a tile track shall not carry NAL units that apply to any.entire coded pict
nits that do not apply to a tile shall not be carried in the tile track containing that tilg
hpply to a tile shall be carried in the tile track containing that tiler

When a NAL unit applies to multiple tiles, these tiles can only bé-stored in the same tile track.

k shall only depend on the tile base track and shall be independent from any other tile
CL. NAL units of the same layer as this tile track.

r L-HEVC sample of a tile track consists of one or more complete tiles in one or mor
ents.

r L-HEVC sample in the tile base trackis considered as a sync sample if and only if {
-om the merging of the correspondingsamples of all tile tracks and the tile base track, as
5ync sample as defined for a non tiledHEVC or L-HEVC track, respectively, that has the sa
to that in the tile base track and-the same configuration records as those in the tile base

tored in a tile track is considered as a sync sample when the respective sample in th
ync sample.

hpleInformationBox'and sample groupings defined for regular HEVC or L-HEVC tracks
L-HEVC tile tracks, respectively.

Many aspects_0of the tile track can be discovered by inspecting the base track if they are n
the tile track;for example,a 'rol1l' sample group.

\n implementation can decide to decode only a subset of the tiles of an HEVC or L-HEVC str
use\the dependency information in the RectangularRegionGroupEntry sample group des

discard un-

AL units. A

NAL units
clude (but
esent. The
ure, either.
e, The NAL

track that

b complete

he sample
defined in

mple entry
track.

e tile base
also apply
t explicitly

pam. In this
Criptions to

heeded NAL units.

When a timed metadata track is linked to a tile base track with a 'cdsc' track reference, it describes the
HEVC video bitstream carried by the tile base track and all the associated tile tracks, and in this case the
timed metadata track shall not be linked to the associated tile tracks.

© ISO/IEC 2024 - All rights reserved
106


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

10.5.2 Sample entry name and format for HEVC tile tracks

10.5.2.1 Definition

Sample Entry Type: 'hvt1’

Container:
Mandatory

Quantity:

Sample Description Box ('stsd")
No

Zero or more sample entries may be present

This sample_entry descrihes media samples of an HEVC tile track. The width and height of the

visualsampleEntry for an HEVC tile track (sample entry type 'hvt1') shall be set to the width and height of

the minimpm bounding box enclosing all tile regions contained in the track. The layout infermaltion in the
track header (i.e., layer, matrix, width and height) of an HEVC tile track shall be ignored by file parsers.
CleanApertureBox and pPixelAspectRatioBox shall not be presentin an 'hvt1' sample deSeription|
10.5.2.2 §yntax
class HEV{TileSampleEntry() extends VisualSampleEntry ('hvtl') {

HEVCTiJleConfigurationBox config(); // optional
}
class HEV{TileConfigurationBox extends Box ('hvtC') {

HEVCTileTierLevelConfigurationRecord () HEVCTileTierLevelQ@onfig;
}
aligned (8) class HEVCTileTierLevelConfigurationRecord {

unsigngd int (8) configurationVersion = 1;

bit (7)| reserved = 0;

unsigngd int (1) mcts tier flag;

unsigngd int (8) mcts level idc;

bit (8)]| reserved = 0;
}
10.5.2.3 §emantics
The HEVCTilesampleEntry shall not centain any HEvVCConfigurationBox, LHEVCConfiguratfionBox Or
MPEG4ExtehsionDescriptorsBox; these boxes are found in the tile base track's sample description. Other
optional bpxes may be included. Ther€ are usually as many entries in the samplebescriptionBox ¢f an HEVC
tile track als there are entries in thle sampleDescriptionBox of the tile base track.
Optionally] the HEVCTileSampigEntry may contain one HEVCTileTierLevelConfigurationRecord, used to
indicate the tier and level information in the case the tile region in this tile track is a motion-consfrained tile
or tile set.
Compressotname inth€ base class visualsampleEntry indicates the name of the compressor used with the

value 1\0205EVe’ Tile Coding" being recommended; the first byte is a count of the remaining pytes, here
repregdentéd by \020, which (being octal 20) is 16 (decimal), the number of bytes in the rest of{the string.

Avra catta tha ualune Afthn fiolde yacte tiny flag and ymante 1nagn

mcts tier=

. k] k] :
Trogy Mcto TevVeTr Tt o C ot Tttt v oot o o tric It oo T to ST o g o o e to 1cv T

_idc in the

temporal motion-constrained tile sets SEI message if the tile region in the tile track is a temporal motion-
constrained tile set as defined in ISO/IEC 23008-2. If the tile region in the tile track is not the same
as any of the temporal motion-constrained tile set in the stream or no temporal motion-constrained
tile sets SEI message is present in the stream, an appropriate value according to the temporal motion-

constr

ained tile sets SEI as defined in ISO/IEC 23008-2 shall be set.
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10.5.3 Sample entry name and format for L-HEVC tile tracks

10.5.3.1 Definition

Sample Entry Type: '1ht1'

Container:

Mandatory:

Quantity:

This samy

Sample Description Box ('stsd')
No

Zero or more sample entries may be present

le_entry describes media samples of an I.-HEVC tile track. The widrh and hes

VisualSam
of the min
informatia
ignored by
sample de{

10.5.3.2 §

class LHE
}

10.5.3.3 ¢

The rHEV
MPEG4Exte
optional b,
L-HEVC til

Compressol
"\ 0227
represg

10.5.4 Bi

Since extr
'sabt' tra
"alte' tra
reconstrug
When the

The bitstrg

a) Forat
firstly

ck reference to the tile tracks. When a 'sabt' track reference points to a track grouj

bleEntry for an L-HEVC tile track (sample entry type '1ht1') shall be set to the width
imum bounding box enclosing all tile regions of all layers contained in the track.

n in the track header (i.e., layer, matrix, width and height) of an L-HEVC tile tra
 file parsers. CleanApertureBox and PixelAspectRatioBox shall not be présent in
cription.

yntax

/CTileSampleEntry () extends VisualSampleEntry ('lhtl') {

emantics

TileSampleEntry shall not contain any LHEVCConfigurationBox, HEVCConfigurat]
hsionDescriptorsBox; these boxes are found in~the tile base track's sample descriptf
oxes may be included. There are usually assmany entries in the samplebescriptio
b track as there are entries in the samplebeseciptionBox of the tile base track.

name in the base class visualsampleEnt gy indicates the name of the compressor used wit|
-HEVC Tile Coding" being recommended; the first byte is a count of the remaining |
ented by \022, which (being octal 22) is 18 (decimal), the number of bytes in the rest of

tstream reconstruction from tile base and tile tracks

ictors cannot be used i a‘tile base track, a tile base track shall indicate the tile order

rk group, any single-tiack of the 'alte' track group is a valid tile track to be used in the
tion. The 'sabg'\track reference may only be used to refer to tile tracks from a tile |
sabt ' track geference is present in a track, the samples of this track shall not use aggr¢

bam is reeonstructed as follows:

ile base track and a number of tile tracks carrying VCL NAL units of one layer, a pict]
réconstructed to consist of the following NAL units in the order listed:

1)

with a sample entry, the parameter sets and SEI NAL units contained in the sample entry

2)
3)

NAL units in the sample of the tile base track

NAL units in the samples of the tile tracks in the order of the 'sabt ' track references

Then the following steps apply, in the order listed, for the above-reconstructed picture unit:

4)

ture unit and any other EOS NAL unit is removed.
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picture unit; any other EOB NAL unit is removed.

b)

is reconstructed from all the picture units of the involved layers as specified in 9.5.2.2.

<)
NOTE

If there is one or more than one EOB NAL unit present, one EOB NAL unit is placed at the end of the

If only one layer is involved, the reconstructed picture unit is the access unit. Otherwise, the access unit

Finally, the bitstream is reconstructed from the reconstructed access units as specified in 9.5.2.2.

Picture units, access units, and bitstreams reconstructed as above do not always conform to

ISO/IEC 23008-2. For example, for a picture unit reconstructed as above, some VCL NAL units covering some tiles of
the picture can be missing due to the regions represented by those tiles are not needed by the application.

10.5.5 Sample entry names for tile base tracks

When no N
size of the

The sample entry names of a tile base track and the corresponding tile tracks shall be-@ne of t

Table 13.

Ta

10.5.6 HEVC tile track with slice segment header info

10.5.6.1 1

Sample En

Container:

Mandatory:

Quantity:

An 'hvt3'
tile track s
HEVC tile

box enclos|

matrix,

ple 13 — Sample entry names for a tile base track and the corresponding tile trac

AL unit is included in a sample in a tile base track (i.e. all the NAL units are in the tile*
sample may be 0, and the sample documents the timing and other sample properties 6f t

Sample entry name for a tile base Sample entry name/for-a corre-
track sponding tile track

hvc2 hvtl

hev2 hvtl

lhvl 1htl

lhel lhtX¥

Definition

fry Type: 'hvt3'

Sample Description Box\(tstsd')

4

No
Zero or more-sample entries may be present

frack shall have-a 'tbas' track reference to an HEVC tile base track. The specification
pecified in~I0:5 apply to the 'hvt3' track. The width and height of the visualsampleEn
[rack (sample entry type 'hvt3') shall be set to the width and height of the minimun
ing all:tile regions contained in the track. The layout information in the track header (
ideh_and height) of an HEVC tile track shall be ignored by file parsers. cleanapertu

racks), the
he sample.

he rows in

ks

5 for HEVC
try for an
bounding
.., layer,
FeBox and

PixelAspe

L tRetioBox shall not be presentin an 'nvt3' sample description.

For each VCL NAL unit in 'nvt3' tracks there shall be a preceding s1icesegmentieaderinfo NAL-unit-like
structure that documents its slice segment header length.

NOTE

Even though SliceSegmentHeaderInfo NAL-unit-like structures are informational in nature, client

implementations can rely on their presence for correct behaviour and performance reasons. Signalling a track as
"hvt3'allows such clients to check compatibility.

10.5.6.2 Syntax

class HEVCTileSSHInfoSampleEntry ()
HEVCTileConfigurationBox config();

}

extends VisualSampleEntry ('hvt3') {

// optional
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10.5.6.3 Semantics

The constraints and semantics of HEVCTileSSHInfoSampleEntry are identical to those of HEVCTileSampleEntry
as specified in subclause 10.5.2.3.

10.6 HEVC slice segment data track

10.6.1 Overview

The general definition of sample format as provided in subclause 4.2.3 does not apply to the definition of
"hvt2' tracks.

¥ elements
. No other

The samp ot4 v 3 3 JCsyhta
slice_segment_data( ) and rbsp_slice_segment_trailing_bits( ) of an independent slice segment
data is prefsent in samples of 'hvt2' tracks.

'hvt2' tracks avoid the need to have a slice segment header redundantly present for‘applications where
the slice segment header is adjusted depending on which composition of tracks isgmerged to a| bitstream

to be decoded. Appropriate slice segment headers for an 'nvt2' track are present/in extractor {
include samples from the 'nvt2' tracks by reference of type 'scal'. It is not pdsSible to process

track wit
the respec

track in |

out an 'hvc2', 'hev2', 'hve3', or 'hev3' track that contains slice segment headers n:
Live slice segment data by reference from the 'nvt2' track through/extractors.

hovie shall be equal to 0 in the TrackHeaderBox of "hvt2' tracks.

10.6.2 Sample entry name and format for HEVC slice segmentidata tracks

10.6.2.1 1

Sample En

Container:

Mandatory:

Quantity:

This samp
of the visy
width and
track. The
segment d
present in

Definition

fry Type: 'hvt2!
Sample Description Box ('stsd')

4

No
Zero or more sample entries may be present

e entry describes the megdia samples of an HEVC slice segment data track. The width :
a1sampleEntry for an HEVC slice segment data track (sample entry type 'hvt2') shall b
height of the minithuim bounding box enclosing the independent slice segments conta
layout information'in the track header (i.e., 1ayer, matrix, width and height) of an
hta track shallbe’ignored by file parsers. cleanapertureBox and PixelAspectRatioBox S
an 'hvt2 '«Sample description.

The sampl
slice_seg

e format.of an 'hvt2' track shall consist of one and only one instance of the HEVC synta
ent \data( ) and rbsp_slice_segment_trailing_bits( ) of a typically independent slice sd

racks that
an 'hvt2'
itively and

ind height
e set to the
ned in the
HEVC slice
hall not be

X elements
gment. No

other data|shall be present in samples of 'hvt2' tracks.

All 'hvt2' tracks referenced by the same extractor track and the extractor track shall share the same

timescale.

NOTE

Ifan 'hvt2' track is removed from a file, all extractor tracks that refence the 'hvt2' track need to also be

removed. If an extractor track is removed from a file, all 'hvt2' tracks that the extractor track references need to be
removed provided that there is no other extractor track referencing them.

10.6.2.2 Syntax

class HEVCSliceSegmentDataSampleEntry ()
HEVCTileConfigurationBox

}

extends VisualSampleEntry ('hvt2') {

config(); // optional
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10.6.2.3 Semantics

The HEVCSliceSegmentDataSampleEntry shall not contain any HEVCConfigurationBox, LHEVCConfigurationBox
Or MPEG4ExtensionDescriptorsBox; these boxes are found in the sample description of the track containing
extractors for including the slice segment data by reference. Other optional boxes may be included.

Optionally, the HEVCSliceSegmentDataSampleEntry may contain one HEVCTileConfigurationBox, used
to indicate the tier and level information in the case the slice segment data in this track is for a motion-
constrained tile or tile set.

Compressorname in the base class visualSampleEntry indicates the name of the compressor used with the
value "\025HEVC Slice Data Coding" being recommended; the first byte is a count of the remaining
bytes, here represented by \025, which (being octal 25) is 21 (decimal), the number of bytes in the rest

of the

11 VVC ¢lementary streams and sample definitions
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ile Video Coding (VVC) standard (ISO/IEC 23090-3) offers increased coding efficiency
r the systems that use it. To enable the best visibility of, ‘and access to, those featu
e opportunities for the interchange and interoperability ofimedia, this clause specifies f
both single-layer VVC bitstreams and multilayer VVC bitstreams with more than one 13

 specifies the storage of layers and temporal sublayers of a VVC bitstream in more than
x storage could be used for accessing and playing the layers or temporal sublayers

sublayers.

This claus
individual
in immers
Subclause

11.1.4 contains an overview of storage options for VVC bitstreams with multiplg

e specifies the storage of rectangular-regions of one or more VVC subpictures o
VVC subpicture tracks. Such storagexcould be used for accessing VVC subpicture tracks
ive video applications where only a subset of the video content is viewed at anj

This clausé

the same mon-VCL NAL units among multiple VVC tracks or VVC subpicture tracks and accessir

NAL units

Subclause
multiple t1

11.1.2 Ba

The storag

11.1.5 contains an overview for'storage using VVC subpicture tracks.
 enables storing non-VCLINAL units in VVC non-VCL tracks. Such storage could be used

only when needed.

11.6 specifies aprocess for reconstructing of a VVC bitstream that readers shall use
acks carry NALunits of the bitstream.

ckground: features of VVC

e of VVC content uses the existing capabilities of the ISO base media file format but a

extensionsd

and many

Fes, and to
he storage
lyer.

one track.
belectively.
layers or

I slices as
selectively
/' moment.

for sharing
g non-VCL

whenever

so defines

to-Support the fn]lnwing features of the VVC codec:

a) Parameter sets and DCI and OPI NAL units:

The VPS, SPS, and PPS mechanism decouples the transmission of infrequently changing information
from the transmission of coded block data. Each coded picture references the PPS containing its decoding
parameters. In turn, the PPS references an SPS that contains sequence level decoding parameter
information, and the SPS references a VPS that contains global decoding parameter information across
layers. When the referenced VPS ID has a value zero, the bitstream contains only one layer and there is
no VPS actually referenced.

The APS mechanism allows efficient storage and transmission of information that typically has a large
number of variations within a bitstream and is often updated across pictures, such as parameters for the
adaptive loop filter (ALF), parameters for the adaptive in-loop reshaper, also known as luma mapping
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with chroma scaling (LMCS), and parameters for a scaling list, which associates each frequency index
with a scale factor for a scaling process specified in ISO/IEC 23090-3. APSs carrying parameters for ALF,
LMCS, and scaling list are also referred to as ALF APS, LMCS APS, and scaling list APS, respectively. Each
slice containing the coded block data may reference one or more APSs containing ALF parameters for
the slice. Moreover, each picture header may reference APSs of any type.

A VVC bitstream may contain DCI NAL units containing parameters describing the maximum capability
needed for decoding the entire bitstream.

A VVC bitstream may also contain OPI NAL units containing the indication of the operating point, which
is determined by the target output layer set and target highest Temporalld.

b)

Picture header:

A picty
is preg
(SH). 1
preser
only b
preser

Subpic

AVVC
one or
pictur
to enc
toad
can be
subpid

ire header (PH) structure includes parameters that have the same value for all slices’o
ent for each picture, and is present either in its own PH NAL unit or directly inthe’'s
\ PH structure can only be included in the SH of a slice if it is the only slice in the pi
ce of a PH structure in a SH is indicated by the first bit in the SH. Within a CLVS;’PH stry
e either all in PH NAL units or all in SHs. When a PH NAL unit is present, sénle paramet
t either in the PH NAL unit or in the SH of slices associated with the PHNNAL unit.

tures:

subpicture is a rectangular region of one or more slices within apicture. A VVC subpictu
more complete tiles or a part of only one tile. An encoder may treat the subpicture boun
e boundaries and may turn off loop filtering across the subpicture boundaries. Thus, it
pde subpictures so that selected subpictures can be extracted from VVC bitstream(s)
pstination VVC bitstream. Furthermore, such VVC{bitstream extraction or merging

performed without modifications of the VCL NAL units. The subpicture identifiers (I
tures that are present in the bitstream may be.inidicated in the SPS(s) or PPS(s).

1113 T
This docu
VVCt
VVCn
NOTE

or wit
contaiy

APS N4

separa

VVCs

pes of tracks for carriage of VVC elementary streams

lca picture,
ice header
cture. The
ctures can
ers may be

'e contains
daries like
is possible
or merged
pperations
Ds) for the

ent specifies the following types of tracks for carriage of VVC elementary streams:
ack
bn-VCL track
A VVC non-VCL track-eould contain APSs, which carry ALF, LMCS, or scaling list paranjeters, with

out other non-VCL NAL units, stored in and transmitted through a track that is separate from the track
hing the VCL NAL units: A VVC non-VCL track could also contain picture header NAL units, with or without
L units, and with or without other non-VCL NAL units, stored in and transmitted through a frack that is
e from the tragk.containing the VCL NAL units.
ibpicturetrack.
P VVE non-VCL tracks and VVC subpicture tracks enable an optimal delivery of VVC video in streaming

br decoding
subpicture

tracks as well as the DASH representatlon containing the non-VCL tracks can be requested by the cllent segment
by segment. This way, redundant transmission of APSs and other non-VCL NAL units can be avoided, and
transmission of unnecessary subpictures can also be avoided.

NOTE 3

When a VVC subpicture track contains one or more complete slices but not all slices of a

subpicture,

all slices in the subpicture track belong to the same subpicture, and any VVC merge base track that references the
subpicture track, through the 'subp' track reference, also references the subpicture track(s) that contain(s) the

rest of

the slices from the same subpicture.
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11.1.4 Overview of VVC storage with multiple layers or sublayers

A VVC elementary stream with multiple layers can be placed in tracks in several ways, among which are the

following:

a) all the layers in one track, where all the layers correspond to an operating point;

b) all the layers in one track, where there is no operating point that contains all the layers;

c) one or more layers or sublayers in individual tracks, where a bitstream containing all samples of
indicated one or more tracks corresponds to an operating point;

d) one or more layers or sublayers in individual tracks, where there is no operating point that contains all
NAL unitsof a set of one or more tracks

The VVC fi]e format allows storage of one or more layers into a track. Storage of multiple layers|pefr track can

be used. F¢r example, when a content provider wants to provide a multi-layer bitstream tHatis nqt intended

for subsetfing, or when the bitstream has been created for a few pre-defined sets of,0utput layers where

each layer|icorresponds to a view (for example stereo pair), tracks can be created accordingly.

When a VVC bitstream is represented by multiple tracks and a player uses an operating point for] which the

layers are ptored in multiple tracks, the player shall reconstruct VVC access units before passing them to the

VVC decoder as specified in subclause 11.6.

A VVC opdrating point may be explicitly represented by a track, i.e., gach sample in the track cpntains an

access unif natively or through resolving 'subp' or 'recr' track references (when present), afjd through

resolving {vven' track references (when present). The access unit§.contain NAL units from all the|layers and

sublayers that are part of the operating point.

The storage of VVC bitstreams is supported by structures<$uch as the

a) samplg entry,

b) VVC bjtstream entity group ('vvcb'),

c) Operating Points Information (' vopi') sample group,

d) Operating Points Entity Group (' opeg®).

When the [track does not natively eohtain a VVC bitstream and does not represent a VVC bitstfeam after

resolving {subp', 'recr' and 'vvchYtrack references (when present), one of the following shall agply:

— The trpck has an 'vreg'Arack reference to an 'opeg' entity group.

— The trpck has a 'vreftArack reference to a track that contains a 'vopi' sample group.

— Thetrack contaifxsa 'vopi' sample group and all layers and sublayers specified in the 'vopi' samiple group.

NOTE for example, when a single-layer VVC bitstream contains two temporal sublayers stored in diffdrent tracks,

the track th

contains th

at{contains the sublayer with Temporalld equal to 1 contains an 'vref' track reference to th|

e track that

p sublayer with Temporalld equal to 0.

The structures within a sample entry provide information for the decoding or use of the samples, in this
case coded video and non-VCL data information, that are associated with that sample entry.

The Operating Points Information sample group records information about operating points such as the
layers and sublayers that constitute the operating point, dependencies (if any) between them, the profile,
tier, and level parameter of the operating point, and other such operating point relevant information.

The Operating Points Entity Group records information about operating points such as the layers and
sublayers that constitute the operating point, dependencies (if any) between them, the profile, tier, and
level parameter of the operating point, and other such operating point relevant information, as well as,

identificat

ion of the tracks carrying each operating point.
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The information in these sample groups, combined with using track references to find tracks, or in the
operating points entity group is sufficient for a reader to choose an operating point in accordance with its
capabilities, identify the tracks that contain the relevant layers and sublayers needed to decode the chosen

operating point, and efficiently extract them.

11.1.5 Overview of VVC storage with VVC subpictures

11.1.5.1 Options to store VVC subpictures

VVC subpictures can be stored in different ways:

a)

ASA S al

VVC subpictures can be stored into several different 'vvc1'/'vvil' or 'vvs1' tracks,i.e., VVC subpicture

track
bitstrg
subpid

b)
of VV(

VWVEsubpictures—stored-tmrdifferent VWC—subpicturetracks camrbemrerged-into—=
am based on a VVC merge base track that references the VVC subpicture tracks-ov«l

ture entity group.

VVC subpictures of a VVC bitstream can be stored into a single 'vvc1'/'vvil' track,from whi

subpictures can be extracted into another VVC bitstream based on a VV(extraction b

11.1.5.2 YVC subpicture tracks, VVC merge base tracks, and VVC subpicture/entity groups

VVC subpi
subpicturg
the same ¥
regions ca

cture tracks enable the storage of VVC subpictures as separatedtracks so that any com
s can be streamed or decoded. VVC subpicture tracks enable.répresenting rectangular
ideo content at different bitrates or resolutions. Consequently, bitrate or resolution er
h be adapted dynamically by selecting the VVC subpicturetracks that are streamed or

It is possiblle to create VVC subpicture tracks in two ways, presénted in Figure 4:

Encod
subpid

a)

ing the video content with multiple subpictures into a VVC bitstream, extracting
ture sequences from the VVC bitstream, and storing each extracted coded subpicture s

single VVC
based on a

rh a subset
hse track.

bination of
regions of
nphasis on
Hecoded.

the coded
bquence as

a 'vvs

1' VVC subpicture track.

b) Splitti
encod

'vvcl

hg the uncompressed video before encoding into multiple uncompressed subpicture
ng each uncompressed sequence @s a VVC bitstream, and storing each VVC bitst
/'wvil' track.

sequences,
ream as a

Bitstream with
multiple subpictures

Multiple coded
subpicture sequences

Encoding Subpicture Storage as
with subpictures extraction 'vvs1'tracks
uncompressed
video \ S
o : torage as
Splitting to subpicture ; , e
P 5 P —>| Encoding > vvel'/'vvil
sequences . .
Multiple subpicture tracks

VVC bitstreams

Figure 4 — Possibilities for creating VVC subpicture tracks

It is possible to mix the above-described ways of creating the VVC subpicture tracks. For example, after
extracting coded subpictures, they could be stored as 'vvci'/'vvi1' tracks, which would require creating
some high-level syntax structures, such as parameter sets.

One or more VVC merge base tracks are created for a set of VVC subpicture tracks or 'alte' track groups
of VVC subpicture tracks. A VVC merge base track references to VVC subpicture tracks or 'aite' track
groups of VVC subpicture tracks through a 'subp' track reference. In addition, a VVC merge base track
contains a subpicture order ('spor') sample group, which specifies, either implicitly or explicitly, an order
of 'subp' track references. A VVC merge base track represents a VVC bitstream that is formed by merging
the referenced VVC subpicture tracks in the order specified by the subpicture order sample group. When an
'alte’ track group is referenced, readers may select any VVC subpicture track from the 'aite' track group
for merging. When a track reference index of the same 'aite' track group is included multiple times in a
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'spor' sample group description entry, a reader is expected to resolve it to different VVC subpicture tracks.
A reader shall reconstruct a VVC bitstream by following the bitstream reconstruction process for a VVC
merge base track, as specified in subclause 11.6.

NOTE A VVC subpicture track that does not contain content intended for displaying (referred to as a substitute
subpicture trackin this NOTE) can be indicated with a box header flag of vvcConfigurationBox or VveNALUConfigBox
in the sample entry and can be used for either or both of the following purposes: 1) A substitute subpicture track can
be referenced by a VVC merge base track when the other referenced VVC subpicture tracks would not fill in the entire
picture area. 2) A player can select a substitute subpicture track from an 'alte' track group, when a VVC merge base
track references the 'alte' track group and no other VVC subpicture track of the 'alte' track group is available, e.g.
due to a delayed transmission.

Subpicture entity groups may be created for representing combinations of VVC subpicture tracks that could
be merged m, such as
parameter

Ac VVVC hitctranme A vra~daornandctn cvrantn coma high laval ctrpictiieac Af+ho hitcten
ooV vV o ottStH e S reda e e e asto-ereadte- SO e E e ver St eeH T e 5 Bt E-oie5ter e

sets, when merging VVC subpicture tracks as suggested by subpicture entity groups.

Annex G cgntains examples of the usage of VVC merge base tracks and VVC subpicture tracks:

11.1.5.3 YVC extraction base track extracting subpictures from a VVC track

b case, the
ack with a
esented in

VVC subpictures of a VVC bitstream can be stored into a single 'vvc1'/'yvhi™ track. In thi
individual|VVC subpictures can be reconstructed from a 'vvci'/'vvi1' VMC extraction base ty
track refefence 'recr' to the track containing all VVC subpictures of the VVC bitstream, as pi

Figure 5.

Bitstream with
multiple subpictures

Storage as a
'vvel'/'vvil'
track

uncompressed
video

Encoding with
subpictures

A 4

VVC extraction base tracks with
'recr' track reference
extracting one or more
subpictures

v

Figure 5 — VVC.extraction base tracks for subpicture extraction

One or mo|
'vvel'/'v
track with
contains a
to be extra
representg
to the indi

re VVC extraction-base tracks are created for extracting one or more VVC subpicture
11" trackwith@lVVC subpictures. Such VVC extraction base tracks reference to the ' vvq
all VVC subpictures through a 'recr' track reference. In addition, a VVC extraction
rectangulariregion order (' rror') sample group, which specifies an order of rectangu
cted frén the track referenced through the 'recr' track reference. A VVC extraction
a VVC bitstream that is formed by extracting the referenced VVC subpictures cort
cated’rectangular regions in the order specified by the rectangular region order san

s from the
1'/'vvil!
base track
ar regions
base track
esponding
ple group.

A reader

all reconstruct a VVC bitstream by following the bitstream reconstruction proces

for a VVC

extraction

base track, as specified in subclause 11.6.

11.1.6 Overview of rectangular regions carried in a VVC bitstream

This document provides support for describing rectangular regions composed of either:

— asequ

— asequ

ence of one or more VVC subpictures that forms a rectangular region, or

ence of one or more complete slices that forms a rectangular region.

Rectangular regions can be described through rectangular region visual sample group description entries
(i.e., instances of RectangularRegionGroupEntry) with rect_region flag equal to 1.
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If each sample of a track consists of NAL units of only one rectangular region, sampleToGroupBox of
type 'trif' can be used to associate samples to the rectangular region, but this sampleToGroupBox of
type 'trif' can be omitted if the default sample group description index is used (i.e., when the version
of the sampleGroupbDescriptionBox of type 'trif' is equal to or greater than 2). Otherwise, samples,
NAL units, and rectangular regions are associated with each other through sampleToGroupBoxes of type
"nalm' and grouping type parameter equal to 'trif' and SampleGroupDescriptionBox of type 'nalm'. A
RectangularRegionGroupEntry describes:

— arectangular region,

— coding dependencies between this rectangular region and other rectangular regions.

Each rRectangularRegionGroupEntry is assigned a unique identifier, called group1p. This identifier can be

used to as§ociate NAL UNIts IN a sample to a particular RectangularRegionGroupEntry. WHeNn mulj
carry a VVJC elementary stream, groupID values should be unique among all the tracks carnyiy
elementary stream and an identical group1D value in any of the tracks carrying the VVC element4
should indjcate the same rectangular region.

Positioning and size of rectangular regions are identified using luma sample coordjdates.

When usefl with movie fragments, RectangularRegionGroupEntry can be defiheéd for the dura
movie fragment, by defining a new sampleGroupDescriptionBox in the track fragment box as
ISO/IEC 14496-12. However, there shall not be any RectangularRegionGrbéupEntry in a track fra
has the safne groupTd as a RectangularRegionGroupEntry already defined:

The base
rectanguld

If there is
different )

NAL units
VVC subpi

11.2 San]

11.2.1 Sample format of VVC tracks.and VVC subpicture tracks

The sampl

A VVC mer]
a 'vvcN' ty

A VVC ext
through a

A sample @

region used in the RectangularRegionGroupEntry is the-picture to which the NAL
r region associated with this rectangular region group-entry belongs.

any change in the base region size in consecutive)samples, samples should be assod
ctangularRegionGroupEntry entries reflecting their respective base region size.

mapped to a rectangular region may either’be carried in a VVC track or in a separate t
[ture track.

ple and configuration definition

e format of VVC tracks dnd'VVC subpicture tracks conforms to that in subclause 4.2.3.

ge base track shallot contain VCL NAL units and shall not be referred to by a VVC tra
ack reference.

raction base-track shall not contain VCL NAL units and shall not be referred to by a
vveN' trdekreference.

fa VVE subpicture track contains either of the following:

iple tracks
g the VVC
'y stream

tion of the
defined in
bment that

units in a

iated with

rack called

ck through

VVC track

One o

more complete subpictures as specified in ISO/IEC 23090-3 that form a rectangularr

gion.

11.2.2 Sa

One or more complete slices as specified in ISO/IEC 23090-3 that form a rectangular region.

mple format of VVC non-VCL tracks

A sample in a VVC non-VCL track contains only one or more non-VCL NAL units. The sample format conforms to
that specified in subclause 4.2.3 with becoderConfigurationRecord being the config field of the sample entry.

The following constraints apply separately for each sample of a VVC non-VCL track, hereafter referred to as
the non-VCL sample. Let the VVC sample be the sample for which both of the following are true:

— The VVC sample resides in a VVC track or a VVC subpicture track that contains a 'vven' track reference

to the

VVC non-VCL track.
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— The VVC sample is aligned in decoding time with the non-VCL sample.

Let the referenced sample entry be the sample entry that the VVC sample references.

When the referenced sample entry has type 'vvci' or 'vvil' and the value of array completeness in the
referenced sample entry is equal to 1 for DCI, VPS, SPS, or PPS NAL units, the non-VCL sample shall not
contain any DCI, VPS, SPS, or PPS NAL units, respectively.

When the referenced sample entry has type 'vvs1', the non-VCL sample shall not contain any DCI, OPI, VPS,
SPS, PPS, AUD, PH, EOS, and EOB NAL units.

11.2.3 Canonical order and restrictions

The canorfical stream format for VVC is an elementary stream that consists of NAL units s
ISO/IEC2

The follow
more track

If all \
the sa
pieces
decod

NOTE

the samples of the VVC subpicture tracks that belong to the same coded picture have the same deg

compo

Acces
in ISO

DCI N
preser

APSs:

(PU). Prefix APS NAL units with a particular valué of aps_adaptation_parameter_set_id and 4|

value
A suff

NAL units with a particular value of aps: adaptation_parameter_set_id and a particular va

paramn

Filler

for transmission if needed. Filler data NAL units and Filler payload SEI messages shall not be

sampl

NOTE 2

messag
the HR|

090-3 and satisfies the following conditions in addition to the general conditions in subc}

[CL NAL units for a single picture are stored in the same track, they shall be' ¢ontaii
ple whose decoding time and composition time are those of the picture. Otherwise
of a coded picture are stored in samples of different tracks), each of thesgsamples sha
ng time and composition time that are those of the coded picture.

| For example, when VVC subpictures of a coded picture are stored jin different VVC subpic
bition times that are equal to those of the coded picture.

5 unit delimiter NAL units: The constraints obeyed by accéess unit delimiter NAL units ¢
IEC 23090-3.

AL units, VPSs, SPSs, and PPSs: A VPS, SPS, orPPS to be used for decoding a pictu
t prior to the sample containing that picture orin the sample for that picture.

A prefix APS NAL unit is constrained to be present before the first VCL NAL unit of a p

bf aps_params_type within a PU are allowed to be present but required to have the san
x APS NAL unit is constrained to be;present following the last VCL NAL unit of the PU.

s_type within a PU are allowed(o be present but required to have the same content.

data: Video data is naturally represented as variable bit rate in the file format and shou

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

The removal or/addition of Filler Data NAL units, start codes, SEI messages or filler |}
es can change.the bitstream characteristics with respect to conformance with the HRD whe
D in the CBR'mode as specified in ISO/IEC 23090-3 Annex C.

ing constraints apply for storing a canonical stream in samples and sample entrieg
s:

becified in
ause 4.2.2:

hed within
(i.e., when
11 have the

ture tracks,
coding and

re defined

re shall be

icture unit
particular
e content.
Suffix APS
ue of aps_

1d be filled
present in

bayload SEI
h operating

of one or

The D

CIINAT units (fany) UPSc (ifany) SPSs and PPScchallho stored anluin the saomnle entr
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I when the

sample entry name is 'vvc1', and may be stored in the sample entry and the samples when the sample
entry name is 'vvil'.

NOTE 3

Storing DCI NAL units, VPSs, SPSs, and PPSs in the sample entries provides a simple and static way

to supply decoding capability information and parameter sets. Storing these NAL units in samples on the other
hand is more complex but allows for more dynamism in the case of parameter set updates (a particular parameter
set's content is changed but using the same ID) and in the case of adding additional parameter sets. A decoder
initializes with these parameter sets in the sample entry, and then updates using these parameter sets as they
occur in the elementary stream, starting from any sample marked as a sync sample. Such updating can replace
these parameter sets with a new definition using the same identifier. Each time the sample entry changes, the
decoder re-initializes with these parameter sets included in the sample entry.
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entries of VVC tracks or in the samples of VVC non-VCL tracks but not both at the same time.

VVC non-VCL tracks, or both at the same time.

VCL tracks, but not both at the same time.

removing such SEI messages from the samples.

11.2.4 Decoder configuration information

LMCS APS NAL units and scaling list APS NAL units may be stored either in the samples and/or sample

ALF APS NAL units may be stored in the samples and/or sample entries of VVC tracks, in the samples of

Picture header NAL units may be stored either in the samples of VVC tracks or in the samples of VVC non-

SEI messages of declarative nature may be stored in the sample entry; there is no prescription about

11.2.4.1 YVC profile-tier-level record

11.2.4.1.1

This subcla

11.2.4.1.2

aligned (8
bit (2)
unsign
unsign
unsign
unsign
unsign
unsign
unsign
for (i

uns

(3
bit

(1
if

for

for

unsign
for (3
uns

11.2.4.1.3

num bytes
of the
greatgd
syntaj

Definition

use specifies the profile-tier-level syntax structure for ISO/IEC 23090-3 video content sto

Syntax

class VvcPTLRecord (num sublayers) {
reserved 0;

bd num bytes constraint info;

bd i general profile idc;

bd i general tier flag;

bd i general level idc;

bd i ptl frame only constraint flag;
bd i ptl multilayer enabled flag;
bd int (8*num bytes constraint info - 2)
Fnum_sublayers - 2; 1 >= 0; i--)

igned int (1) ptl sublayer level preseft flagl[i];
Fnum_sublayers; j<=8 && num sublayexs > 1; j++)
(1) ptl reserved zero bit 0;

Fnum_sublayers-2; i >= 0; i--)
(ptl_sublayer level present flag[i])

nsigned int (8) sublayer lé&wel idc[i];

pd int (8) ptl num sub profiles;

=0; J < ptl num sub profiles; j++)

igned int (32) generall sub profile idc[j];

general constraint info;

Semantics

| constraimtiinfo is used to specify the length of the general constraint info field.

r than-0: The value equal to 1 indicates that the gci_present_flag in the general_constr4
L structure represented by the general constraint info field is equal to 0.

ed in afile.

Che length

general gonstraint info field is num bytes constraint info * 8 - 2 bits. The valyie shall be

iint_info( )

general profile idc,
ptl multilayer enabled flag,

general tier flag, general level idgc, ptl frame only constr

general constraint info, ptl sublayer level presen

aint flag,
t flagl[i],

sublayer level idc[i],ptl num sub profiles andgeneral sub profile idc[j] contain the matching
values for the fields or syntax structures general_profile_idc, general_tier_flag, general_level_idc, ptl_
frame_only_constraint_flag, ptl_multilayer_enabled_flag, general_constraints_info( ), ptl_sublayer_
level_present_flag[i], sublayer_level_idc[i], ptl_num_sub_profiles, and general_sub_profile_idc[j] as
defined in ISO/IEC 23090-3 for the CVSs to which this vverTLRecord applies.

When sublayer level idc[i] is notpresent, its value is inferred as follows:

— 'ThevahJeOfsublayer_level_idc[num_sublayers - 1]iSHﬁ%rredtotxiequaltogeneral_level_idc
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— For i from num_sublayers —2to 0 (in decreasing order of values of i), inclusive, sublayer level
idc[i] isinferred to be equal to sublayer level idc[i + 1].

NOTE The vvcPTLRecord in the decoder configuration record could correspond to an operating point that
has less sublayers than indicated in the VPS or SPS. That is, num_sublayers minus 1 could be different from
vps_max_sublayers_minusl or sps_max_sublayers_minusl. When this is the case, general level idc in
the VvcPTLRecord has matching values for sublayer_level_idc[num_sublayers - 1] in the VPS or SPS.

11.2.4.2 VVC decoder configuration record

11.2.4.2.1

This subclause specifies the decoder configuration information for ISO/IEC 23090-3 video content.

Definition

NOTE 1

[he definition and semantics of the decoder configuration record are specified in the context

the record in a sample entry of a VVC track. It is possible to use the decoder configuration record infgther c

such as for

The term 1

mage items, by re-specifying parts of the definition and semantics.

eferenced CVS is defined within the context of subclause 11.2.4 to be any:CVS for whigd

the following is true:

The (

VvcDe

The CY
contai

NOTE 2

The sa

The term 1
of each re
entry cont

This recor;
NAL units
record is €

When the
does not ¢
the value @

There is a
indicate D
in ISO/IEC
should ign

VS is natively present in the samples that reference the ,saniple entry conta
oderConfigurationRecord.

/S is reconstructed as specified in subclause 11.6 with the samples that reference the sa

hing this vvcbecoderConfigurationRecord as input.

When ptl present flagisequalto 1, the referenced C¥S i reconstructed from both of the fo

nples referencing the sample entry containing this ¥cBecoderConfigurationRecord.

Time-dligned samples of the referenced VVC non-VCL track, if any.

eferenced CVSs is defined within the centext of subclause 11.2.4 to be a set of CVSs th
ferenced CVS natively present in or.reconstructed from the samples that reference t
hining this vvcbDecoderconfiguratiddrecord.

d contains the size of the length’field used in each sample to indicate the length of its
as well as the parameter sets, DCI, OPI, and SEI NAL units, if stored in the sample
kternally framed (its size is supplied by the structure that contains it).

btl present flag.iS.equal to zero in the decoder configuration record of a track an
bntain a 'vopi' saniple group and all layers and sublayers specified in the 'vopi' san
ftrack in mowid flag shall be equal to 0.

set of arfays to carry initialization non-VCL NAL units. The NAL unit types are re
[, OPI,.VPS, SPS, PPS, prefix APS, and prefix SEI NAL units only. NAL unit types that ar
23090-3 and in this document may acquire a definition in the future specification, a
préarrays with reserved or unpermitted values of NAL unit type.

bf including
bntexts too,

h either of

ining this

mple entry

llowing:

At consists
he sample

contained
entry. This

1 the track
iple group,

stricted to
e reserved
hd readers

NOTE 3
compatible

NOTE 4

extensions to these arrays in future specifications.

This 'tolerant’ behaviour is designed so that errors are not raised, allowing the possibility of backwards-

The NAL units carried in a sample entry are included immediately following the AUD and OPI NAL units

(if any) in, or otherwise at the beginning of, the access unit reconstructed from the first sample that references the
sample entry.

[tis recom

11.2.4.2.2

aligned (8)

bit (5)

mended that the arrays be in the order DCI, OPI, VPS, SPS, PPS, prefix APS, prefix SEI.

Syntax
class VvcDecoderConfigurationRecord {
reserved = '11111'b;
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unsigned int (1)
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LengthSizeMinusOne;
ptl present flag;

if (ptl present flag) {
unsigned int(9) ols idx;
unsigned int(3) num sublayers;
unsigned int (2) constant frame rate;
unsigned int (2) chroma format idc;
unsigned int(3) bit depth minus8;
bit (5) reserved = '11111'b;

VvcPTLRecord (num sublayers)
unsigned int
unsigned int
unsigned int

}

native ptl;
) max picture width;
) max picture height;

(16
(16
(16) avg frame rate;

unsigned int (8) num of arrays;

for (j

uns
bit
uns
if

for

11.2.4.2.3

LengthSiz
the sa
with al
1, 2, o}
for thd

ptl prese
VvcDe
'recr
and ny
presel

NOTE 1
the sample
do not form

ols idx S[
value
an OP]

num_subla
numbé

FO7 J _ j"'"’l {
igned int (1) array completeness;
(2) reserved = 0;
i gned int (5) NAL unit type;
(NAL unit type != DCI NUT
insigned int (16) num nalus;
(i=0; i< num nalus; i++) |
nsigned int (16) nal unit length;

bit (8*nal unit length) nal unit;

TTOIT O darraysy

&& NAL unit type != OPI NUT)

Semantics

EMinusOne plus 1indicates the length in bytes of the yatwnitLength field in the samples 1

Inple entry that contains this configuration record,*For example, a size of one byte is
value of 0. The value of this field shall be one of\@, 1, or 3 corresponding to a length en
4 bytes, respectively. 1engthsizeMinusone shall have the same value in all configurati
same VVC bitstream.

ht flag equal to 1 specifies that the samples that reference the sample entry cont
oderConfigurationRecord contain-one or more CVSs natively or through resolving
track references, those one or maore CVSs correspond to the operating point specified
m_sublayers, and all NAL unitS)of those one or more CVSs belong to that operating |
t_flagequal to 0 indicates'that such constraints may not apply.

For example, the referenced)CVSs could correspond to multiple output layer sets or samples th
entry containing this VvcDecoderConfigurationRecord could contain one or more individua
an output layer set.drindividual sublayers excluding the sublayer with Temporalld equal to 0.

ecifies the output layer set index of an output layer set represented by the referenced
bf 01s idx n¥ay be used as the value of the TargetOlsldx variable provided by external ny
NAL unitfo the VVC decoder, as specified in ISO/IEC 23090-3, for decoding the referen

erggreater than 1 indicates that the referenced CVSs are temporally scalable and the

br gl sublayers is equal to num sublayers. Value 1 indicates that the referenced CV

eferencing

indicated
oded with
on records

hining this
'subp' Or
Dy ols idx
boint. ptl

ht reference
layers that

CVSs. The
eans or by
ced CVSs.

contained
Ss are not

temp
scalab

Il 1.1.1 7.1 O o 4 41 4o ad o 1 1 41 4] £ A Val @ dal
I'dily SUdIdUIT. Vd4dIutT U HIUILATTS UI4dU IU IS UIIRITUWID WIITLIITT LT TTITITIHILTU WV OS5 dIT

le.

temporally

constant frame rate equal to 1 indicates that the referenced CVSs are of constant frame rate. Value
2 indicates that the representation of each sublayer of the referenced CVSs are of constant frame
rate. Value 0 indicates that the referenced CVSs may or may not be of constant frame rate. When the
referenced CVSs contain multiple layers and samples are reconstructed for the operating point specified
by ols idx and num_sublayers, this gives the indication of whether the referenced CVSs of the operating
point has constant access unit rate. Value 3 is reserved.
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chroma format idc indicates the chroma format that applies to the referenced CVSs. The following
constraints apply for chroma format idc:

If the referenced CVSs contain one and only one layer, the value of sps_chroma_format_idc, as defined
in [SO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units of the referenced
CVSs, and the value of chroma_format_idc shall be equal to that value of sps_chroma_format_idc.

Otherwise (the referenced CVSs contain more than one layer), the value of vps_ols_dpb_chroma_
format[ MultiLayerOlsldx[ o1s idx ] ], as defined in ISO/IEC 23090-3, shall be the same for all the
referenced CVSs, and the value of chroma format idc shall be equal to that value of vps_ols_dpb_

chroma_format[ MultiLayerOlsldx[ o1s idx]].

bit depth minus8 indicates the bit depth that applies to the referenced CVSs. The following constraints

apply
If
in
C\

Ot
m

re
bi

NOTE 2
entries are

native pt
nativsg
sampl
resolv
and ny
sets th

Or bit depth minus8:

the referenced CVSs contain one and only one layer, the value of sps_bitdepth_mitnus8,
[SO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL unjts of the
(Ss, and the value of bit depth minus8 shall be equal to that value of sps_bitdepth_min

herwise (the referenced CVSs contain more than one layer), the value 'ef vps_ols_dpb
nus8[ MultiLayerOlsldx[ o1s idx ] ], as defined in ISO/IEC 23090-3, shall be the samsg
ferenced CVSs, and the value of bit depth minusg shall be equal to that value of vp
fdepth_minus8[ MultiLayerOlsldx[ o1s_idx ] ].

ftwo coded video sequences differ in colour space or bit depth indications, then two different
hlso required.

| specifies the profile, tier, and level of the output layer set represented by the refere

b entry containing this vvebecoderconfiguration®ecord form one or more CVSs natively
fng 'subp' or 'recr’' track references that corteésponds to an operating point specified
m_sublayers. The values for the syntax elements within native pt1 shall be valid for all
at are referenced when the referenced CVSs are decoded (referred to as "all the parame

T

the foIowing sentences in this paragraph). Specifically, the following restrictions apply:

e profile indication general profile idc shall indicate a profile to which the outpy

as defined
referenced
us8.

_bitdepth_
for all the
s_ols_dpb_

VVC sample

hced CVSs.

_pt1 shall be present in the decoder configuration record when the samples that reference the

or through
bYOlsiidx
parameter
ter sets" in

t layer set

idpntified by o1s_idx in this configuration record conforms.
NOTE 3 f different profiles are matked for different CVSs of the output layer set identified by ols |idx in this
configuratipn record, then the referenced CVSs could need examination to determine which profile, if|any, all the
referenced [CVSs conform to. If all the referenced CVSs are not examined, or the examination reveals thaf there is no
profile to which all the referened 'CVSs conform, then the referenced CVSs are expected to be re-mappgd to two or
more separpte configuration-records in which these rules can be met.

—  Thetier indication general tier flag shall indicate a tier equal to or greater than the highest tier
irfdicated(in all the profile_tier_level( ) syntax structures (in all the parameter sets) to|which the
olhtputtayer set identified by o1s idx in this configuration record conforms.

—  Albit\at a particular bit index in general constraint info shall be equal to 0 when the|bit of that

same particular bitindex is equal to 0 in any general_constraints_info( ) syntax structure among all
the profile_tier_level( ) syntax structures in all the parameter sets referred to by the referenced CVSs.

The level indication general 1evel idc shall indicate a level of capability equal to or greater than
the highest level in all the profile_tier_level( ) syntax structures (in all the parameter sets) to which
the operating point identified by o1s_idx and num_sublayers in this configuration record conforms.

max_picture width indicates the maximum picture width, in units of luma samples, that applies to the
referenced CVSs. The following constraints apply for max picture width:

If the referenced CVSs contain one and only one layer, the value of sps_pic_width_max_in_luma_
samples, as defined in ISO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL
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units of the referenced CVSs, and the value of max picture width shall be equal to that value of
sps_pic_width_max_in_luma_samples.

Otherwise (the referenced CVSs contain more than one layer), the value of vps_ols_dpb_pic_

width[ MultiLayerOlsldx[ o1s idx ] ], as defined in ISO/IEC 23090-3, shall be the same for all the
referenced CVSs, and the value of max picture width shall be equal to that value of vps_ols_dpb_pic_
width[ MultiLayerOlsldx[ o1s idx]].

max picture height indicates the maximum picture height, in units of luma samples, that applies to the
referenced CVSs. The following constraints apply for max _picture height:

If the referenced CVSs contain one and only one layer, the value of sps_pic_height_max_in_luma_

samples, as defined in ISO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL

u]
SP

Ot
hq
re
pi

Y

NOTE 4
in the SPS, ¥

avg frame
Value
and s3
gives {

numArrays

array_com
array
to 0 in
recons

NAL unit
it take
OPLV

num nalus
for thg
those
beau

nal unit

nal unit

1ts of the reterenced CVSS, and the value of max picture height shall be equal to th
s_pic_height_max_in_luma_samples.

herwise (the referenced CVSs contain more than one layer), the value of vps_ol
ight[ MultiLayerOlsldx[ o1s_idx ] ], as defined in ISO/IEC 23090-3, shall bé\the same
ferenced CVSs, and the value of max picture height shall be equal to thatyvalue of vp
C_height[ MultiLayerOlsldx[ o1s idx]].

/'VC enables picture resolution change within a CLVS. The maximum picture height and width
vhereas the actual width and height for each picture is indicated in the RPS.

| rate gives the average frame rate in units of frames/(256)seconds), for the referel
D indicates an unspecified average frame rate. When the\réferenced CVSs contain mulf
mples are reconstructed for the operating point spegified by o1s idx and num subl
he average access unit rate of the referenced CVSs afithe operating point.

indicates the number of arrays of NAL units of the indicated type(s).

bleteness when equal to 1 indicates that all NAL units of the given type are in the
hnd none are present in the samples used for reconstructing the referenced CVSs; ¢
dicates that additional NAL units of the'indicated type may be present in the samplg
tructing the referenced CVSs; the permitted values are constrained by the sample enty

type indicates the type of the NAL units in the following array (which shall be all of
s a value as defined in ISO/IEC23090-3; it is restricted to take one of the values indic3
PS, SPS, PPS, prefix APS otprefix SEI NAL unit.

indicates the number. of NAL units of the indicated type included in the configurat
referenced CVSs.-.The SEI array shall only contain SEI messages of a 'declarative’ naty

ber-data SEI. When not present, the value of nunNalus is inferred to be equal to 1.
length jndicates the length in bytes of the NAL unit.

rontains a DCI, OPI, VPS, SPS, PPS, APS or declarative SEI NAL unit, as specified in ISO/IE

ht value of

s_dpb_pic_
for all the
s_ols_dpb_

is indicated

hced CVSs.
iple layers
byers, this

following
'hen equal
s used for
y name.

that type);
ting a DCI,

ion record
Ire, that is,

Fhat provide information about the referenced CVSs as a whole. An example of such an SEI could

C 23090-3.

11.2.4.3

11.2.4.3.1

VC configuration box

Definition

This subclause specifies vvcCconfigurationBox that carries a VVC decoder configuration record.

This box derives from Ful1Box and hence contains a version field. This version of the specification defines
version 0 of this box. Incompatible changes to the box will be indicated by a change of version number.
Readers shall not attempt to decode this box or the referenced CVSs if the version number is unrecognized.

Compatible extensions to this box will extend it and need not change the version code. Readers should be

prepared t

o ignore unrecognized data beyond the definition of the data they understand.
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11.2.4.3.2

class VvcConfigurationBox extends FullBox ('vvcC',version=0,flags)
VvcDecoderConfigurationRecord ()

}

11.2.4.3.3

ISO/IEC 14496-15:2024(en)

Syntax

{
VvcConfig;

Semantics

VvcDecoderConfigurationRecord is defined in subclause 11.2.4.2.

The following semantics apply when vvcconfigurationBox is contained in a sample entry of type 'vvel' or 'vvil':

(flags & 1) equalto linavvcConfigurationBox included in a VVC subpicture track indicates that the samples

refere

LengthSiz
the Wy
field s
lengt}
VvcNAJ
VVCb

'y‘ing thn campln nntry dn notcontain-content infnndnd fr\r dlcplay]ng.

MinusOne plus 1 indicates the length in bytes of the nALUnitLength field in a traek th:
cNATUConfigBox. For example, a size of one byte is indicated with a value of 0f The vz
hall be one of 0, 1, or 3 corresponding to a length encoded with 1, 2, or 4‘bytes, re
SizeMinusone shall have the same value in all instances of vve€onfigurati
UConfigBox contained in the sample entries referenced by the samples used for recon
tstream as specified in subclause 11.6.

11.2.4.4 YVC NAL unit configuration box

11.2.4.4.1

This subcl
byte count
container

11.2.4.4.2

class Vvc
unsign
unsign

11.2.4.4.3

(flags & 1
refere

LengthSiz
byte ¢
0,1, o
shall i
the sa

Definition

huse specifies vveNALUConfigBox that carries the Lengh3izeMinusone field used for ind
of the NalUnitLengthField that delimits NAL unitss vveNALUConfigBox is intended to
tructures where an entire vvcConfigurationBo%/iS'unnecessary.

Syntax

NALUConfigBox extends FullBox ('vvnCW,version=0,flags) {

bd int (6) reserved=0;
bd int (2) LengthSizeMinusOne;

Semantics

hcing the sample efitry do not contain content intended for displaying.

eMinusOne plus\lindicates the length in bytes of the naLUnitLength field used for ind
ount of theWalunitLengthField that delimits NAL units. The value of this field shal
Ir 3 corresponding to NalunitLengthField of 1, 2, or 4 bytes, respectively. 1engthsiz
ave thé.same value in all instances of vvcConfigurationBox and vveNALUConfigBox C(
mplé entries referenced by the samples used for reconstructing a VVC bitstream as s

subclalgse 11.6.

it contains
1lue of this
spectively.
nBox and
btructing a

ficating the
be used in

equal to 1 in a vveNALUConfigBox included in a 'vvs1' sample entry indicates that tlhe samples

jcating the
be one of
eMinusOne
ntained in
pecified in
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ivation from ISO base media file format

11.3.1 VVC sample entries

11.3.1.1 Definition

Sample Entry Types: 'vvcl', 'vvil'

Container: Sample Description Box ('stsd")

Mandatory: An 'vvcl'or 'vvil'sample entryis mandatory in atleast one track among the tracks carrying

a VVC bitstream

Quantity: One or more sample entries may be present

A VVC sample entry is defined to be a sample entry that has sample entry type equal to|'vvci' or

'vvil'. Each sample entry of a VVC track shall be a VVC sample entry. A VVC sample 'entry shall contain a

VvcConfigphrationBox, which includes a VvcDecoderConfigurationRecord.

When the |BitrRateBox is present in a VVC sample entry with pt1 present flaz equal to 1 in ifs decoder

configuration record, it signals the bit rate information of the sequence of censecutive CVSs asso¢iated with

the VVC sample entry.

Extension descriptors that should be inserted into the Elementary Stréam Descriptor, when used {n MPEG-4,

may be pré¢sent.

Multiple sgmple entries may be used, as permitted by ISO/IEC 14496-12, to indicate sections of|video that

use differegnt configurations or parameter sets.

When the [sample entry name is 'vvc1' or 'vvil' and profile, tier, and level information is prepent in the

sample enfry, the contiguous CVSs that the sample entry references shall form a compliant VV(| bitstream

as viewed py a VVC decoder operating under the cenfiguration (including profile, tier, and level) given in the

VvcConfighrationBox.

When the sample entry name is 'vvc1', the following applies:

— The vdlue of array completeness shall be equal to 1 for arrays of SPS, and PPS NAL units.

— Ifa VVC bitstream includes DCI NAL unit(s), the value of array completeness shall be equal §o 1 for the
array pf DCI units. Otherwise, NaT,_unit type shall notindicate DCI NAL units.

— Ifa VYC bitstream incliudes VPS NAL unit(s), the value of array completeness shall be equal fo 1 for the
array pf VPS NAL units/Otherwise, NAL, unit_ type shall notindicate VPS NAL units.

When the palue of a&tay completeness is equal to 1 for an array of a particular Na1,_unit type yalue, NAL

units of that NaL_uh#t type value cannot be updated without causing a different sample entry to pe used.

When the [sainple entry name is 'vvii', the value of array completeness of at least one of the following

arrays shall he pnlnn] to Q-

NOTE 1

The array of DCI NAL units, if present
The array of VPS NAL units, if present
The array of SPS NAL units
The array of PPS NAL units

Systems wishing to send parameter set updates will need to compare the constraints of 'vvcl' and 'vvil'

sample entry types to find the differences in order to send parameter set updates appropriately. For VPSs, SPSs, and
PPSs, it is suggested that when parameter set updating is desired, the parameter sets are included in the samples. For
APSs, it is suggested that when parameter set updating is desired, the APSs are included in the VVC non-VCL track.

© ISO/IEC 2024 - All rights reserved
124


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

NOTE 2

ISO/IEC 14496-15:2024(en)

Decoders conforming to this specification are required to support both parameter sets stored in the samples

as well as parameter sets stored in the sample entries, unless restricted by another specification using this one.

File readers shall discard the NAL units or NAL-unit-like structures having nal_unit_type in the range of
UNSPEC_28 to UNSPEC_31, inclusive, from a VVC bitstream reconstructed using any sample of 'vvci' or
'vvil' sample entries. The canonical order and restrictions of a VVC bitstream as defined in subclause 11.2.3
shall apply after the removal of NAL units or NAL-unit-like structures specified above.

11.3.1.2 Syntax

class VvcSampleEntry ()
VvcConfigurationBox
MPEG4ExtensionDescriptorsBox

extends VisualSampleEntry ('vvcl' 'vvil') |

config;

or

() // optional

q

N

11.3.1.3

Compresso
value

11.3.2 VYV
11.3.2.1 1

Sample En

Container:

Mandatory:

Quantity:

When a VY
for the VV

The t4
The tr
The tr

DCI, O
absent

Unless
Pixel]

The cdq

emantics

Fname in the base class visualsampleEntry indicates the name of the compressor use
'\012VvVvC Coding" being recommended (\012 is 10, the number of bytes ifrthe rest of t

[C subpicture sample entry 'vvsi®
Definition

fry Types: 'vvs1!
Sample Description Box ('stsd')
- No

One or more sample entries may be present

(C subpicture track does not contain a conforming VVC bitstream, a 'vvs1' sample en
[ subpicture track, and the following constraints apply for the track:

ack_in movie flag shall be equalyto 0.
hck shall contain one and.ofily one sample entry.
hck shall be referenced by at least one VVC merge base track through the 'subp' track

PI, VPS, SPS, PPS, AUD, PH, EOS, EOB and other AU- or picture-level non-VCL NAL uni
both in the sample entry and in the samples of 'vvs1' tracks.

d with the
he string).

try is used

eference.

ts shall be

indicated*otherwise, child boxes of video sample entries (such as cleanapertu
L spectRatdoBox) should not be present in the sample entry and, if present, shall be ign

mposition time offset information for samples of a 'vvs1' track shall not be present.

eBox and
ed.

information shall follow the definition of sub-samples for VVC.

The sample entry of type 'vvs1' shall contain vveNALUConfigBox.

Subsample information for samples of a 'vvsi' track may be present; if present, the subsample

File readers shall discard the NAL units or NAL-unit-like structures having nal_unit_type in the range
of UNSPEC_28 to UNSPEC_31, inclusive, from a VVC bitstream reconstructed using any sample of 'vvs1"
sample entry. The canonical order and restrictions of a VVC bitstream as defined in subclause 11.2.3 shall
apply after the removal of NAL units or NAL unit like structures specified above.
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11.3.2.2 Syntax

class VvcSubpicSampleEntry ()

('vvsl') |

extends VisualSampleEntry

VvcNALUConfigBox config;

}

11.3.2.3 Semantics

Compressorname in the base class visualSampleEntry indicates the name of the compressor used with the
value "\012vvC Coding" being recommended (\012 is 10, the number of bytes in the rest of the string).

11.3.3 VVC non-VCL sample entry

q

N

11.3.3.1
11.3.3.1.1

Sample En

Container:

Mandatory:

Quantity:
A VVC non
Whena 'v

11.3.3.1.2

class Vvc
VvcNAL
}

11.3.3.1.3

Compresso
value

11.3.3.2

A track re
VVC non-V
subpicturg

ample entry name and format
Definition

Lry Type: 'vveN'
Sample Description Box ('stsd')

Yes

One or more sample entries may be present

LVCL sample entry shall contain a vveNALUConfigBox,

rcN' sample entry is present in a track, the track&in movie flag shall be equal to 0 for t
Syntax

NonVCLSampleEntry () extends Visual§ampleEntry ('vvcN') {

UConfigBox config;

Semantics

Fname in the base class ¥tsiialsampleEntry indicates the name of the compressor use
\013vvC non-vcL" beingrecommended (\013 is 11, the number of bytes in the rest of {

[rack reference

CL track~When present, this track reference is used to connect from the VVC track
track to-the non-VCL track.

When eitheréa VVC track or a VVC subpicture track has a track reference of type 'vven' to a V
track (herfa#&e%e&Heé@h&a&eei&&ed%&@mA‘@h%aé@ﬁhe%eﬂewﬁg—appﬂ%:—

he track.

d with the
he string).

ference of type 'vveN' may be included in a VVC track or a VVC subpicture track, referencing a

br the VVC

C non-VCL

— A sample in the video track that is not a sync sample may or may not have a corresponding sample in the
associated VVC non-VCL track having the same decoding time. For each sync sample in the video track,
if there is a corresponding sample in the associated VVC non-VCL track having the same decoding time,
then that sample in the associated VVC non-VCL track shall also be a sync sample.

track having the same decoding time.
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11.3.4 Constraints related to VVC merge base tracks, VVC extraction base tracks and VVC
subpicture tracks

When a VVC subpicture track contains a conforming VVC bitstream, which can be consumed without other
VVC subpicture tracks, a regular VVC sample entry is used ('vvc1' or 'vvil') for the VVC subpicture track.

A VVC track may contain a 'subp' track reference. The entries of a 'subp' track reference shall contain
either a track 1D value of a VVC subpicture track or a track group idvalue ofan 'aite’ track group of VVC
subpicture tracks.

A sample group of type 'spor’, as specified in subclause 11.4.17, shall be present in each VVC merge base track.

A VVC track may contain a 'recr' track reference. When a ' recr' track reference is present, it shall contain

one and o VVC track
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reference
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A VVC trad
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NOTE
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When a VY
and EOB )

ﬂher a VVC merge base track nor a VVC extraction base track. A track referenced bya

hall not have any associated VVC non-VCL track. A VVC extraction base track shall'ng
VVC non-VCL track.

proup of type 'rror', as specified in subclause 11.4.20, shall be presentdn’each VVC

k shall not contain both 'subp' track reference and 'recr' track reference.

ge base track may contain a 'mixn' track reference, with entries.containing any of the
k 1D value of a VVC subpicture track,

k group idvalue ofan raite' track group of VVC subpicture tracks, or

k group idvalue ofa 'snut' track group of VVC-subpicture tracks.

/C subpicture track is referenced by a VVG merge base track containing a 'spor' san
1 entry having subpic id info flag equal to 1, the VVC subpicture track shall
ID sample group description, potentiall{ using the default sample group description iy

[VC trackis referenced by a VVC extraction base track containinga ' rror' sample group ¢
g subpic_id info flag equal to‘l, the VVC track shall contain a subpicture ID san
with rect _region flagequalte 1, potentially using the default sample group descripti

VVC track is referenced by’a VVC extraction base track, the VVC track shall contai
up that should be associated with grouping type parameter equalto 'trif"'.

n this version of thisidocument, a 't rif' sample group is the only sample group that is suitabl
ping type panéameter for a 'nalm' sample group. However, readers are expected to handl
fype parametierfora 'nalm' sample group when resolving grouplD values contained in 'rr
iption entries.

/C trackuis referenced by a VVC extraction base track, the DCI, OPI, VPS, SPS, PPS, AUI
AL (units present in a sample of the VVC track shall be mapped to groupiD equal t

extraction

following:

hple group
contain a
dex.

lescription
hple group
on index.

nNa 'nalm'

e to be used
e any value
r' sample

D, PH, EOS,
o 0 in the

NALUMapEn

- sy-applying to the sample of the VVC track.

A 'snut track group shall contain the VVC subpicture tracks, and each time-aligned set of samples of all the VVC
subpicture tracks in the 'snut ' track group shall contain the subpicture(s) with the same VCL NAL unit type.

The VVC subpicture tracks in the same 'snut' track group are necessarily independent of any other VVC
subpicture tracks referenced by the same VVC merge base track to avoid decoding mismatches and could
therefore be constrained as follows:

— All the VVC subpicture tracks contain VVC subpictures.

— The subpicture boundaries are like picture boundaries.
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When a 'subp' track reference in a VVC merge base track references an 'alte' track group that collects VVC
subpicture tracks with different VCL NAL unit types in any time-aligned sample, either of the following shall

be true:

— All the VVC subpicture tracks that are referenced by the 'subp' track reference are grouped into 'snut"
track groups, where each 'snut' track group contains the VVC subpicture tracks with the same VCL NAL
unit type in time-aligned samples. The VVC merge base track contains a track reference of type 'mixn’

where the entries are the track _group idvalues of the 'snut' track groups.

The VVC merge base track contains a track reference of type 'mixn' where the entries are the track 1D

values of all the VVC subpicture tracks with different VCL NAL unit types in any time-aligned sample in

the respective 'alte' track group.

A sync sarpple in 'vvcl' and 'vvil' tracks shall contain VCL NAL units indicating that the’cod
in the sample is an Instantaneous Decoding Refresh (IDR) picture, a Clean Random Aé&cess (CR
a Gradual Pecoding Refresh (GDR) picture, or a Step-wise Temporal Sublayer Access (STSA) pict
the coded |picture in a sync sample is a CRA picture, there shall be no RASL pictures associated
CRA pictufe. When the coded picture in a sync sample is a GDR picture, it shall have ph_recove
equal to 0 pnd there shall be no pictures following it in decoding order that precede it in presentd
When the |coded picture in a sync sample is an STSA picture, its Temporalld tIdSync shall be e
lowest Temporalld in the track and there shall be no pictures following:\it'in decoding order that]
in presentation order and the first sample that follows it in decoding order in each sublayer with T
greater than tIdSync shall be of type STSA.
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plein 'vvci' and 'vvil' track carrying multiple layersof a VVC bitstream shall contain VCL NAL

ating that the coded pictures in the sample are Iastantaneous Decoding Refresh (IDR
dom Access (CRA) pictures, Gradual DecodingRefresh (GDR) pictures or Step-wise
ccess (STSA) pictures. The following conditiens apply for the coded pictures in the s
ing multiple layers of a VVC bitstream.

the coded pictures in a sync sample are'CRA pictures, there shall be no RASL pictures
he corresponding CRA pictures.

the coded pictures in a sync safmple are GDR pictures, they shall have ph_recovery_po
d there shall be no pictures.following it in decoding order that precede it in presentati

the coded pictures in asyric sample are STSA pictures, their Temporalld tldSync shall |
vest Temporalld in the track and there shall be no pictures following the sync sample i
that precede it in presentation order and the first sample that follows it in decoding or
er with Temporalld greater than tIdSync shall be of type STSA.

When thereyistno sync sample among the samples described by the TrackBox, the Syncsg

) pictures,
Temporal
ample of a

associated

_cnt equal
bn order.

be equal to
h decoding
ler in each

mpleBox iS

has engzy count equal to 0. Storage of a VVC bitstream might not result into any sync samples being

example'when either of the following is true:

bitstream does not contain IDR or CRA pictures and starts with a GDR picture with ph_recov

bry_poc_cnt

than O

greate

associated RASL picture.

NOTE 2

A VVC bitstream does not contain IDR pictures and contains some CRA pictures but each of them has at least one

A VVC bitstream stored under multiple tracks might not have time-aligned sync samples in different tracks.

In such cases sync samples at an earlier time might be needed for accessing all the layers and sublayers of an operating
point. Decoders might need sync samples to be time-aligned in all the layers of an operating point to perform random

accessing.

Table 14 indicates the mapping between VVC VCL NAL unit types, ISOBMFF sync sample status and SAP
types as documented in ISOBMFF for a VVC track of type 'vvci' and 'vvil'.
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Table 14 — Mapping of VVC VCL NAL unit types to sync sample status and SAP types for a VVC track

of type 'vvel' and 'vvil®

NAL Unit Type SAP type ISOBMFF sync sample status
IDR_N_LP 1 true
2 (if IRAP picture(s) has/have associated RADL pictures) true
IDR_W_RADL 5 X : :
1 (if IRAP picture(s) has/have no associated RADL pictures) |true
3 (if IRAP picture(s) has/have associated RASL pictures) false
2 (if IRAP picture(s) has/have no associated RASL pictures |true
CRA but has/have associated RADL pictures)
1 (if IRAP picture(s) has/have no associated leading pic- true
tures)
4 (if GDR picture(s) has/have ph_recovery_poc_cnt greater |false
than 0)
3 (if GDR picture(s) has/have ph_recovery_poc_cnt equal to 0 |false
and GDR picture(s) has/have pictures following it in decoding
GDR s .
order that precede it in presentation order)
1 (if GDR(s) has/have ph_recovery_poc_cnt equal to 0 and true
GDR picture(s) does/do not have pictures following in decod-
ing order that precedes it in presentation order)
3 (ifthe picture(s) in the first AU of each further sublay- false
er present in the track that follows the STSA picture(s).in
presentation order is/are also STSA picture(s). Thereight
be pictures in each further sublayer present in thetrack that
follow the STSA picture(s) in decoding order but préecede it in
presentation order that are not STSA pictures)
2 (if the picture(s) in the first AU of each.further sublayer true, if Temporalld eqpal to
STSA present in the track that follows the STSApicture(s) in decod- |smallest Temporalld ip track
ing order is/are also STSA picture(s)..I' here might be pictures |and the first following sample of
following the STSA picture(s) in decoding order that precede |each further sublayerfin decod-
it in presentation order) ing order are of type JTSA
1 (if the picture(s) in the firstpicture of each further sub- true, if Temporalld eqpal to
layer present in the track that follows the STSA picture(s) is/ |smallest Temporalld ip track
are also STSA picture(s}.Phere are no pictures preceding the |and the first following sample of
STSA picture(s) in presentation order) each further sublayer(in decod-
ing order are of type JTSA
A sync sample in 'vvs1' VVCsubpicture tracks shall contain one or more subpictures, and ea¢h of these
subpicturgs shall be an Instantaneous Decoding Refresh (IDR) subpicture, a Clean Random Acfess (CRA)
subpicturg, a Gradual Decoding Refresh (GDR) subpicture, or a Step-wise Temporal Sublayer Access (STSA)
subpicturg, being constrained as follows.
— When|a coded subpicture in a sync sample is a CRA subpicture, there shall be no RASL spbpictures
associptedwith that CRA subpicture.
— When|a\¢eded subpicture in a sync sample is a GDR subpicture, the time-aligned sample ir} each VVC

merge base track that references this VVC subpicture track shall have ph_recovery_poc_cnt equal to 0
and there shall be no subpictures following it in decoding order that precede it in presentation order.

— When a coded subpicture in a sync sample is an STSA subpicture, its Temporalld tIdSync shall be equal to
the lowest Temporalld in the track and there shall be no subpictures following it in decoding order that
precede it in presentation order and the first sample that follows it in decoding order in each sublayer
with Temporalld greater than tIdSync shall be of type STSA.

Table 15 indicates the mapping between VVC VCL NAL unit types, ISOBMFF sync sample status and SAP
types as documented in ISOBMFF for a VVC subpicture track of type 'vvsi'.
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Table 15 — Mapping of VVC VCL NAL unit types to sync sample status and SAP types for 'vvs1i' VVC

subpicture track

NAL Unit Type SAP type ISOBMFF sync sample
status
IDR_N_LP 1 true
2 (if IRAP subpicture(s) has/have associated RADL subpicture(s)) true
IDR_W_RADL
1 (if IRAP subpicture(s) has/have no associated RADL subpicture(s)) |true
3 (if IRAP subpicture(s) has/have associated RASL subpicture(s)) false
CRA 2 (if IRAP subpicture(s) has/have no associated RASL subpicture(s) |true
but has/have associated RADL subpicture(s))
+—iftRAPsubpicturefsiras/Hrave moassociatedteading subpictures)ittrue
4 (if the sample consists of GDR subpicture(s) and the time-aligned false
sample in each VVC merge base track that references this VVC subpic-
ture track has ph_recovery_poc_cnt greater than 0)
3 (if this sample consists of GDR subpicture(s) and the time-aligned |false
sample in each VVC merge base track that references this VVC subpic-
ture track has ph_recovery_poc_cnt equal to 0 and the GDR subpic-
GDR ture(s) has/have subpicture(s) following it in decoding order that
precede it in presentation order)
1 (if this sample consists of GDR subpicture(s) and the time:dligned  |true
sample in each VVC merge base track that references this"\WC subpic-
ture track has/have ph_recovery_poc_cnt equal to 0 and-the GDR sub-
picture(s) does/do not have subpicture(s) following in decoding order
that precedes it in presentation order)
3 (if the subpicture(s) in the first AU of each funther sublayer present |false
in the track that follows the STSA subpicture(s)in presentation order
is/are also STSA subpicture(s). There might.be subpicture(s) in each
further sublayer present in the track thatfollow the STSA subpic-
ture(s) in decoding order but precedédt in presentation order that are
not STSA subpicture(s))
2 (if the subpicture(s) in the first AU of each further sublayer present |true, if Tempofalld equal
in the track that follows the-STSA subpicture(s) in decoding orderis/ |to smallest Temporalld
are also STSA subpicture(8). There might be subpicture(s) following in track and the first
the STSA subpicture(s)jin'decoding order that precede it in presenta- |following samjple of
STSA X
tion order) each further spublayer
in decoding oyder are of
type STSA
1 (if the subpicture(s) in the first subpicture of each further sublayer |true, if Tempofalld equal
presentgdn the track that follows the STSA subpicture(s) is/are also to smallest Temporalld
STSA subpicture(s). There are no subpictures preceding the STSA sub- |in track and the first
picture(s) in presentation order) following samjpple of
each further sublayer
in decoding oyjder are of
type STSA
The followingrequirementappliesforeachbitstreamreconstructedas—specifiedinsubclause11.6 with a

VVC non-VCL track as one of the input tracks:

— All parameter sets needed for decoding shall be present in the bitstream starting from the decoding time
of a sync sample in the VVC non-VCL track.

When the sample entry name is 'vvcl' or 'vviil', and the track has a track reference of type 'vven', the
following requirement applies for each bitstream reconstructed as specified in subclause 11.6:

— All parameter sets needed for decoding shall be present in the bitstream starting from the decoding time
of the sync sample in the 'vvci' or 'vvi1' track.
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When the sample entry name is 'vvc1l' and the track does not have a track reference of type 'vven', the
following applies:

— If the sample is a sync sample, all APSs needed for decoding that sample shall be included either in the
sample entry or in the sample itself.

Otherwise (the sample is not a sync sample), all APSs needed for decoding the sample shall be included

either in the sample entry or in any of the samples since the previous sync sample to the sample itself,
inclusive.

When the sample entry name is 'vvi1' and the track does not have a track reference of type 'vven', the
following applies:

If the
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in the sample entry or in the sample itself.

bd either in the sample entry or in any of the samples since the previous syncjsample to
nclusive.

bample entry type is 'vvs1', the following applies:

bample is a sync sample and there is a 'vvi1i' VVC merge base track referencing this '
ture track, all parameter sets needed for decoding the sample shall be present in the
tructed using the sync sample as input as specified in subclause 11.6.

Parameter sets can be repeated in any sample in the VVC mérge base track. Consequently, the
an, but does not need to, have a sync sample aligned in decoding time with a sync sample of a 'y

vise, if the sample is a sync sample and there isavvvc1' VVC merge base track refer
VVC subpicture track, all APSs needed for deceding the sample shall be present in the
tructed using the sync sample as input as specified in subclause 11.6.

When VVC subpicture tracks are in use, it\is.hot necessary to store all parameter sets in the
b, an SPS and a PPS could be stored in a ¥VC merge base track, while an APS could be stored
frack or in a VVC non-VCL track associdted with one or more 'vvs1' subpicture tracks.

ample table (and the equivalentflag in movie fragments) shall be used in a VVC tracK
e sync samples. Note that frack fragment random access box refers to the presence g

les in a movie fragment,

\ file writer could need to duplicate APS NAL units from previous samples to provide APSs
ync sample if a particular value of aps_adaptation_parameter_set_id and a particular value of a
t present in the oOriginal bitstream for the AU marked as sync sample. When doing so, a file w
rite the nal_unit.type value from SUFFIX_APS_NUT to PREFIX_APS_NUT.

\ file reader can detect repeated APS NAL units by matching an entire APS NAL unit to
S NALainit. A file reader can remove repeated APS units before passing the bitstream on e.g. t
ot réquired as the bitstream is conformant with them present.

vise (the sample is not a sync sample), all parameter sets needed for decoding the.sample shall be

the sample

lvvs1' VVC
hccess unit
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encing this
hccess unit
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unless all
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riter might
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11.3.6 Definition of a sub-sample for VVC

For the use of the subsampleTnformationBox (specified in ISO/IEC 14496-12) in a VVC track, a VVC subpicture
track or a VVC non-VCL track, a sub-sample is defined on the basis of the value of the f1ags field of the
sub-sample information box as specified in this subclause. The presence of this box is optional; however,
if present in a track containing VVC data, the 'codec specific parameters' field in the box shall have the

semantics

defined here.

flags specifies the type of sub-sample information given in this box as follows:

0:

NAL-unit-based sub-samples. A sub-sample contains one or more contiguous NAL units.
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1: Tile-based sub-samples. A sub-sample contains one tile and the associated non-VCL NAL units, if
any, of the VCL NAL unit(s) containing the tile.

2: CTU-row-based sub-samples. A sub-sample either contains one CTU row within a tile and the
associated non-VCL NAL units, if any, of the VCL NAL unit(s) containing the CTU row. This type of
sub-sample information shall not be used when sps_entropy_coding_sync_enabled_flag is equal to 0.

3: Slice-based sub-samples. A sub-sample contains one slice (i.e., one VCL NAL unit) and the associated
non-VCL NAL units, if any.

4: Subpicture-based sub-samples. A sub-sample contains one coded subpicture and the associated
non-VCL NAL units, if any, of the VCL NAL unit(s) containing the subpicture.

5: Pi ttuc baocd oub odlll }CD- A oub odlll }C \,Ulltaillb UIIT LUdCd iLtulC Cllld thC aoouuiat d non'VCL
P P P
NAL units.
Other values of f1ags are reserved.

The subsa
ISO/IEC 14

The disca

(e.g. the sub-sample consists of an SEI NAL unit).

When the f
in the sam

The codec]|

if

els

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

Fdable field shall be set to 1 only if this sample is still decodable ifithis sub-sample is

irst byte of a NAL unitis included in a sub-sample, the preceding length field shall also &
b sub-sample.

| specific parameters field of the SubSampleInformationBox iS defined for VVC as folld

(flags == 0) {
nsigned int (1
hinsigned int (1
hinsigned int (1

) rap nal unit flag;
) gdr nal unit flag;
) vcl nal unit flag;
e

bit (29) reserved = 0;
 1if (flags == 1) {
hinsigned int(2) wvcl idc;
bit (2) reserved = 0;

hinsigned int (4) log2 min lumas&tb;
nsigned int (12) ctb x;

insigned int (12) ctb y;

[ se if (flags == 2 || flags == 3) {
hinsigned int (2) wvcl idcy

bit (30) reserved = Q;

[ se if (flags == 4\ {

hinsigned int (2)wel idc;

insigned int (7) cl nalu type;

nsigned int(2) log2 min luma ctb;
insigned 1ntY8) ctb x;

insigned- it (8) ctb y;

insigned_Aint (1) discardable flag;
nsigned int (1) no inter layer pred flag;
ingigred int (1) treated as picture flag;

his field in

discarded

e included

WS:

hinsd¥gned int (1) loop_filter across_enabled flag;

01t (3) reserved = 0;

} else if (flags == 5) {
unsigned int (1) discardable flag;
unsigned int(l) no_inter layer pred flag;
unsigned int (1) all intra slices_ flag;
bit (29) reserved = 0;

}

rap nal unit flag equal to O indicates that none of the NAL units in the sub-sample has nal_unit_type
equal to IDR_W_RADL, IDR_N_LP, or CRA_NUT, or has nal_unit_type equal to GDR_NUT with associated
ph_recovery_poc_cnt equal to 0, as specified in ISO/IEC 23090-3. Value 1 indicates that all NAL units in
the sub-sample have nal_unit_type equal to IDR_W_RADL, IDR_N_LP, or CRA_NUT, or have nal_unit_type
equal to GDR_NUT with associated ph_recovery_poc_cnt equal to 0, as specified in ISO/IEC 23090-3.

© ISO/IEC 2024 - All rights reserved
132


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

gdr nal unit flag equal to O indicates that none of the NAL units in the sub-sample has nal_unit_type
equal to GDR_NUT as specified in ISO/IEC 23090-3. Value 1 indicates that all NAL units in the sub-
sample have nal_unit_type equal to GDR_NUT as specified in ISO/IEC 23090-3.

vcl nal unit flag equal to 0 indicates that all NAL units in the sub-sample are non-VCL NAL units. Value 1
indicates that all NAL units in the sub-sample are VCL NAL units.

vcl idcindicates whether the sub-sample contains Video Coding Layer (VCL) data, non-VCL data, or both, as
follows:

0: the sub-sample contains VCL data and does not contain non-VCL data

1: the sub-sample contains no VCL data and contains non-VCL data

2: the
Fa
off

3:rese
vel nalu
log2 min_
0:321
1: 641
2:128

3: rese

ctb x sped
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as spe
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VCL N
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pictur
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may h

sub-sample may contain both VCL and non-VCL data, which shall be associated with
r example, a sub-sample may contain a decoding unit information SEI message follewec
NAL units associated with the SEI message.

rved

Eype specifies the VCL nal_unit_type of the sub-sample as specified in ISO/IEC 23090-3
| uma_ctb indicates the unit of ctb_x and ctb_vy, specified as follows:

ima samples

ima samples

luma samples

rved

ifies the 0-based coordinate of the right-mest luma samples of the tile associated wif

rified above.

ifies the 0-based coordinate the bottom-most luma samples of the tile associated wif

rified above.

e flag indicates the phynion_ref pic_flag value of the VCL NAL units in the sub-sam
AL units in the sub-sample shall have the same ph_non_ref_pic_flag value.

This is not thelsame definition as the discardable field in the SubSampleInformationBo

ayer pred flag'equalto 1indicatesthatthe currentsubpicture or picture hasno inter-laye
s as activeentries in reference picturelists 0 and 1. no_inter layer pred flagshall beeg
bpendentlayer. no_inter layer pred flagequalto 0 indicates thatthe current subpicture
ve inter-layer reference pictures as active entries in reference picture list 0 or 1.

b when flags is equal to 2 and vel idc is€qual to 1 or 2, in units derived from 10g2 mirf

e when flagsisequalto 2 and vel idcisequalto 1 or 2, in units derived from 1og2 mid

bach other.
| by the set

h the sub-

luma ctb

h the sub-

luma ctb

ble. All the

K.

r reference
ual to 1 for
or picture

treated a

b hicture flag pmm] to 1 indicates that the current cnhmrhlrp is treated as a pict

ure in the

decodlng process excludmg in-loop filtering operations. treated as picture flag equal to O indicates
that the current subpicture is not treated as a picture in the decoding process excluding in-loop filtering
operations. When the subpicture is a picture (i.e there is one subpicture in a picture), treated as_
picture flag shall be equal to 1.

loop filter across_enabled flag equal to 1 indicates that in-loop filtering operations across subpicture
boundaries are enabled and might be performed across the boundaries of the current subpicture. 10op
filter across enabled flag equal to 0 indicates that in-loop filtering operations across subpicture
boundaries are disabled and are not performed across the boundaries of the current subpicture. When
the subpicture is a picture (i.e there is one subpicture in a picture), loop_filter_across_enabled_flag shall
be equal to 0.

© ISO/IEC 2024 - All rights reserved
133


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

all intra slices flag equal to 1 indicates that all coded slices of the current picture have sh_slice_type
equal to 2. a1l intra slices flag equal to O specifies that there might or might not be one or more

coded

slices in the current picture that have sh_slice_type equal to 0 or 1.

11.3.7 Handling non-output samples

VVC allows for file format samples that are used only for reference and not output (e.g. a non-displayed
reference picture in video). When any such non-output sample is present in a track, the specifications of

ISO/IEC 14

496-12 for handling of non-output samples apply

The definition on handling non-output samples specified above is not always applicable when multiple layers
are involved. If what is specified above cannot be followed, then the composition time of a sample shall be

set asif th

o cnmp]p were an output Qnmplp (i e__atleast one picture of the qnmplp is mlfpnf) Ifth

e decoding

of a samplg
previous s

11.4 Sam

11.4.1 Cgmmon layer_id_method_idc semantics

The syntaj
in ISO/IEC
bit target
equal to 0
ISO/IEC 14
format sp¢

This claus
group in I

the sty

thera

the stq

This clauss

layer |

by the
The sd

layer |

In additior]
for the 'rg

layer |

e results into no output pictures, the presentation of the sample is omitted and the duxs
hmple is extended, so that the following samples have correct composition timing:

ple groups

L and semantics of grouping type parameter for the stream acces§ point sample group i

| 1ayers and 4-bit layer id method idc. According to ISO/IEC 14496-12 layer id n
specifies that the target layers consist of all the layers.fepresented by the track. Fu
496-12 specifies that any 1ayer id method idc value net equal to 0 is specified by der
cifications.

e specifies that the grouping type parameter @5'Specified for the stream access po
O/IEC 14496-12 shall be used for the followirig'sample groups, when present:

eam access point sample group ('sap ')

ndom access recovery point sample group (' rol11')

p-wise sublayer access sample group ('stsa')

p specifies the semantics of the following 1ayer id method idc values:

[id method idc equal to.0' or 2 specifies that the target layers consist of all the layers r¢
track.

mantics of 1ayer~d method idc equal to 1 and 3 are specified be the same as the se
[id method idc.equal to 1 in subclause 9.5.7.

, the following semantics are specified for the 'sap ' sample group with sar_type equ
11' sample group:

tion of the

s specified

14496-12. The syntax of grouping type parameter consists of¢wo syntax elements, namely 28-

ethod idc
rthermore,
ved media

int sample

epresented

mantics of

al to 4 and

| #a(method idc equal to O specifies that the sample contains a GDR picture in all

the layers

repre

eInted by tie track:

indicated through target layers.

layer id method idc equal to 1 specifies that the sample contains a GDR picture in the target layers

layer id method idc equalto 2 or 3 for a sample in a VVC track specifies that the following constraints

are true for all the layers represented by the track or the target layers indicated through target 1ayers,
respectively:

— The sample references a PPS with pps_mixed_nalu_types_in_pic_flag equal to 1.
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— For each subpicture index i in the range of 0 to sps_num_subpics_minus1, inclusive, all the following
conditions are true:

NOTE 1

sps_subpic_treated_as_pic_flag[i] is equal to 1;

there is at least one IRAP subpicture in the current sample;

for any subpictureiin the current sample thatis notan IRAP subpicture, there is atleast one IRAP

subpicture in the sample in the same CLVS that follows the current sample in decoding order.

VVC enables subpictures with different VCL NAL unit types within the same code

d picture. A

gradual decoding refresh is obtained by updating subpictures of each subpicture index as an IRAP subpicture
within a range of pictures. However, VVC does not specify a decoding process that would start from a picture

h

ving mixed VCI, NAL unit types

In additioi]
mapped to|
value that
index befo

Let an init

the 's

the 'r

NOTE 2
resolving '
present).

When a rd
possible:

a) Anon{
contai
is omi

b) A stan

and ful

bitstrg

iy
ay

Whhen the AU reconstructed from initiating sample has an AUD NAL unit, the AUD NA

, when the 'ro11' sample group is used with l1ayer id method idc equal to 2 or.3)e:
a 'roll' sample group shall be mapped to a sample group description entry withiaro11
is correct for a decoding process that omits decoding of subpictures with a particular
Fe there is an IRAP subpicture.

ating sample be defined for this subclause as a sample marked with at least one of the
bp ' sample group with sap_type equal to 4 and 1ayer id method” idc equal to 2 or 3;
b11' sample group with 1ayer id method idc equal to 2 or 3.

[he AU reconstructed from an initiating sample can be contained within a track natively
subp' or 'recr' track references (when present), and threugh resolving 'vveN' track referg

ader uses an initiating sample for starting thé.dé€coding, either of the following app

standard VVC decoding process is used, mthere the decoding is started from the initiat

'ted until the first IRAP subpicture,in'decoding order, at that subpicture location.

dard VVC decoding process is used for the bitstream reconstructed according to sub
Irther modified as follows so that the bitstream starting with the initiating sample isa @
am:

d_irap_or_gdr_flagiequal to 1. When the AU reconstructed from initiating sample has n

ich sample
_distance
subpicture

following:

or through
nces (when

roaches is

ng sample

hing mixed VAL NAL unit types and the decoding of subpictures at a particular subpictujre location

flause 11.6
onforming

L unit has
b AUD NAL

unjit and the value'of the vps_max_layers_minus1 is greater than 0 in the VPS referred to by the
inftiating sample (if any), an AUD NAL unit is inserted with aud_irap_or_gdr_flag equal tq 1.

2) Any SPSrefetred to by the initiating sample has sps_gdr_enabled_flag equal to 1.

3) Any PPSreferred to by the initiating sample has pps_mixed_nalu_types_in_pic_flag equal to 0.

4) A be equal to
GDR_NUT.

5) Any picture header of the AU reconstructed from the initiating sample has ph_gdr_pic_flag equal

to 1 and a value of ph_recovery_poc_cnt corresponding to the ro11 distance of the 'ro11' sample
group description entry to which the sample is mapped.

Further sample group specific constraints on layer id method idc are specified in the subsequent
subclauses.

© ISO/IEC 2024 - All rights reserved
135


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

11.4.2 Stream access point sample group

The stream access point (SAP) sample group 'sap

informatio

n of all SAPs.

When layer id method idcisequalto 0, a SAP is interpreted as follows:

Temporalld equal to 0, a SAP specifies access to all the sublayers present in the track.

Otherwise, a SAP specifies access to all layers present in the track.

' specified in ISO/IEC 14496-12 is used to provide

If the sample entry type is 'vvcl', 'vvil' or 'vvsl', and the track does not contain any sublayer with

NOTE If the sample entry type is 'vvcl' or 'vvil', and the track does not contain any sublayer with Temporalld
equal to 0, an STSA picture with Temporalld equal to the lowest Temporalld present in the track serves as a SAP.
When sap |type is less than or equal to 3 or both sap_type is equal to 4 and layer id method!idc|is equal to
0 or 1, the[samples mapped to a 'sap ' sample group description entry shall conform to the’constraints of
Table 14 fqr the 'vvc1' or 'vvil' sample entry type or to the constraints of Table 15 fovthe 'vv¢1' sample
entry type|

When a SAP sample group is present in any VVC track carrying one or more layers or sublayers of a VVC
bitstream,|a SAP sample group shall be present in each of the VVC tracks carrying one or morf layers or
sublayers ¢f that VVC bitstream.

11.4.3 Rdndom access recovery point sample group

The random access recovery point sample group 'rol11' specified in ISO/IEC 14496-12 is used [to provide
informatidn on recovery points for gradual decoding refresh.

When a 'rp11' sample group is present in an VVC tracks,thé track shall contain samples with Temporalld
equal to 0.

When a 'qo11' sample group concerns a dependent’layer but not its reference layer(s), the sample group
indicates dharacteristics that apply when all the reference layers of the dependent layer are available and
decoded. The sample group can be used to initiate decoding of the predicted layer.

11.4.4 Alternative startup sequencessample group

The use ofthe Alternative Startup Seguences sample group (specified in ISO/IEC 14496-12) is recommended
to be used|only with random access-points consisting of CRA pictures.

11.4.5 R4ndom access point'sample group

The random access peint ‘sample group 'rap ' specified in ISO/IEC 14496-12 should not be usgd for VVC
tracks or YVC subpicture tracks. The use of the 'sap ' sample grouping is preferred for VVC tracks and VVC
subpicturg tracks.

In the contlext.ofthis clause, the leading samples, defined as part of the definition of the ' rap ' satphple group
in ]SO/]EC 14496-12 contain RASI picturesin all ]nyprc present in the track

11.4.6 Temporal level sample group

The temporal level sample group 'tele' specified in ISO/IEC 14496-12 should be used to indicate the
Temporalld value. When the 'tele' sample group is present in a VVC track, the pictures with Temporalld
equal to tidValue shall be mapped to the sample group description index equal to tidValue + 1. When the
"tele' sample group is present in a 'vvs1' VVC subpicture track, the VVC subpictures with Temporalld
equal to tidValue shall be mapped to the sample group description index equal to tidValue + 1.
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11.4.7 Step-wise sublayer access sample group

The step-wise sublayer access sample group 'stsa' specified in subclause 8.4.7 is used to mark step-wise
sublayer access (STSA) pictures, when the 'stsa' sample group is present in a VVC track.

When an 'stsa' sample group is used with 'vvs1' VVC subpicture tracks, the step-wise sublayer access
sample group is used to mark step-wise sublayer access (STSA) subpictures and the sampleToGroupBox,
when present, shall have version equal to 0.

11.4.8 Decoding time hint sample group

Each decoding time hint sample group description entry ('opth') records a delta time in terms of the clock
ticks (given by timescale of the MediaHeaderBox). The corrected decoding time is defined as the sum of the
delta timejassociated with a sample through the sampleToGroupBox of type 'opth' and the decedjng time of
the samplg. The corrected decoding times conform to the hypothetical reference decoder of ISO/IE|C 23090-3.

AllSample
ThEgroup

ToGroupBoxes for the decoding time hint sample group shall include groupifg-type |
ng_type parameter field is specified for the decoding time hint sample group-as follow

parameter.
S:

unsign
unsign

operating
Points Infd
applicable}

bd int (16)
bd int (16)

reserved = 0;
operating point index;

| point_index specifies the index of the operating point, as given in the associated

, for which this sample group provides the corrected decoding times. A value of 0 in

rmation sample group description (when applicable) or in the\Opérating Point entity gr

Operating
oup (when
licates the

first operafting point in that sample group description.

The synta
respective]

k and semantics for the 'opth' sample group are specified in subclauses 9.6.4.2 and 9.6.4.3,

ly.

11.4.9 Layer information sample group

The list of
group as s

layers and sublayers that a track carries is signalled in the layer information ('1in
becified in subclause 4.15.

F') sample

NOTE

sublayer is
informatior
The value o

When the current track contains more than one layer, more than one sublayer, or one subldyer but the
not sublayer with Temporalld egual to 0, layer and sublayer information can be needed fo interpret
signalled in other sample grotips, suchasthe 'sap ', 'rap ', 'sync', 'tele',and 'vopi' sample groups.
f layer info present flaghastobe setappropriately.

When a '1finf' sample group is.present in a VVC track, sub_layer presence flags shall be equallto 0.

When sevsg
equal to ']
sublayers

and includ

ral VPSs are referenced by a VVC bitstream, the sampleGroupbescriptioBox with grod
inf' may need several entries. When a single VPS is present or when the allocation of]
fo a track remains unchanged, it is recommended to use the default group descript
e the LayerInformation sample group in the sampleTableBox of the track.

ping_type
layers and
ion index

11.4.100perating points information sample group

11.4.10.1 Definition

Applications are informed about the different operating points provided by a given VVC elementary stream
and their constitution by using the Operating Points Information sample group ('vopi'). Each operating
point is related to an output layer set, a max Temporalld value, and a profile, tier, and level signalling. All this
information is captured by the 'vopi' sample group. Apart from this information, this sample group also
provides the dependency information between layers.
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When more than one VVC track is present for a VVC elementary stream and no Operating Point entity group
is present for the VVC elementary stream, both of the following apply:

a 'vopi' sample group.

at carries the 'vopi' sample group.

Among the VVC tracks for the VVC elementary stream there shall be one and only one track that carries

All the other VVC tracks of the VVC elementary stream shall have a track reference of type 'vref' to the
track th

For any specific sample in a given track, the temporally collocated sample in another track is defined as the
one with the same decoding time as that of this specific sample. For each sample s, in a track T, that has a
'vref' track reference to the track T, that carries the 'vopi' sample group, the following applies:

If the
same

Other}
in the

When seve
in the sam
present, it
points infd

Thegroup

11.4.10.2

class Vvc
unsign
for (i
bit

uns

Vvc
}
unsign
if (al

uns

bit
} else

uns

vise, the sample s is associated with the same 'vopi' sample group entry as the lastof t
track T, that precede the sample s, in decoding time.

bleGroupDescriptionBox With grouping type equal to 'vopi'. When'one and only

H 4 11 1] o ] 3 £l 4 ] +la £l ] 4 H S
1o d LClllyUl Clll_y LuIivctatltcu DﬂllllJlC Dk IIT LIICT LI dCIv J.k, LIICIT LIIT ocuuylc DN IS5 doosutllidl

vopi' sample group entry as the sample s,.

ral VPSs are referenced by a VVC elementary stream, it may be needed to include sevs

is recommended to use the default sample group description index and include the

rmation sample group in the sample table box, rather than including it in each track frg

Syntax

DpperatingPointsRecord {

bd int (8) num profile tier level minusl;

F0; i<=num profile tier level minusl; i+%) {
(5) reserved = 0;

igned int (3) ptl max temporal idf[i];
PTLRecord (ptl max temporal id[i]+1)NpCl([i];

pd int (1) all independent layergyflag;
| independent layers flag) {

gned int (1) each layer is_anm ols flag;
(1) reserved 0;

i gned int (2) ols mode~ddc;

bit (2)| reserved = 0;
unsigngd int (1) incomplege roperating points flag;
unsigngd int (1) num refisublayer for ols present flag;
unsigngd int (9) numolss;
for (if0; i<num olssy/ i++) |
unsfigned int (8 \ptl idx[i];
unsfigned int(8)" ols idx[i];
unsfgned ift)(6) layer count[i];
bit|(l) reserved = 0;
for| (3207 j<layer count[i]; j++) {
hnslgned int (6) layer id[i][J];
basteared—iartt—Fs—eutput—Tdoyvertit 1+
bit (1) reserved = 0;
if (!is outputlayer[i] [J] && num ref sublayer for ols present flag)
unsigned int (8) num ref sublayers in layer in ols[i][3];
}
}
bit (4) reserved = 0;

unsigned int (12)
(i=

for
uns
uns
uns
uns
if

num_operating points;
0; i<num operating points; i++)
igned int (9) ols loop entry idx;
igned int max temporal id;
igned int frame rate info flag;
igned int( bit rate info flag;
(incomplete operating points flag)
unsigned int (2) op availability idc;

» {
(9
(3)
(1)
1)
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else
bit (2) reserved = 0;
bit (3) reserved = 0;
unsigned int (2) chroma format idc;

uns
uns
uns
if

}
if

}

('a
uns
for

}
}
class Vvc
VvcOpe
}

11.4.10.3

num profi
combi

ptl max t
specif

NOTE
below,

ptl[i] Sp€

all indep
plusl

incomplet
may be in
points). i
structure
points are

num ref s

igned int (3) bit depth minus8;
igned int (16) max picture width;
igned int(16) max picture height;
(frame rate info flag) {

unsigned int (16) avg frame rate;

bit (6) reserved = 0;

unsigned int(2) constant frame rate;

(bit rate info flag) {
unsigned int (32) max bit rate;
unsigned int (32) avg bit rate;

1 independent layers flag)
igned int (8) max layer count;
(1=0; i<max layer count; i++)
insigned int (8) layer id;
insigned int (8) num direct ref layers;
For (j=0; j<num direct ref layers; Jj++)
unsigned int(8) direct ref layer id;

{
{

{

DperatingPointsInformation extends VisualSampleGroupERtnyY
FatingPointsRecord oinf;

('vopi')

Semantics

e tier level minusl plus 1 gives the number of the subsequent profiles, tier,
hations as well as the associated fields.

bmporal id[i] gives the maximum TemporallD of NAL units of the associated bitstre
ed i-th profile, tier, and level structuxe.

are different even though they cafi.oarry the same numerical value.
cifies the i-th profile, tierand level structure.

ndent layers flag, ~each layer is an ols flag, ols mode idc and max tid il

hre defined in ISQO/IEC 23090-3.

b

_operating gpo¥nts flagequalto 1specifiesthat some operating points declared in the
fomplete (i,&;'some output layer sets or temporal sublayers may be missing in some
hcomplete,‘operating points_flag equal to O specifies that all operating points decl:
hre complete (i.e., all output layer sets and temporal sublayers associated with the
present in the file).

and level

am for the

The semantics of ptl max temporal id[i] and max_temporal id of an operating point, given

ref pics

e structure
operating
ired in the
operating

S

GbTayer TOT OIS Dresent Tlag equdlto Tspecifies thatthe symtaxetement mom rer—

ublayers

in layer in ols[i][j] may be present. num ref sublayer for ols present flag equal to O specifies
thattheSyntaXekﬂnentnum_ref_sublayers_in_layer_in_ols[i][j}isnotpresent

num_olss specifies the number of output layer sets signalled in this syntax structure. The value of num o1ss
shall be less than or equal to the value of TotalNumOlss as specified in ISO/IEC 23090-3.

ptl idx[i] specifies the zero-based index of the listed profile, tier, and level structure for the i-th output
layer set signalled in this syntax structure.

ols idx[i] is the output layer set index of the i-th output layer set signalled in this syntax structure.

layer count[i] specifies the number of layers in the i-th output layer set signalled in this syntax structure.
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layer id[i][j] specifies the nuh_layer_id value for the j-th layer in the i-th output layer set signalled in
this syntax structure.

is output layer[i][j] equal to 1 specifies that the j-th layer is an output layer in the i-th output layer set
signalled in this syntax structure. is_output layer([i] [j] equal to O specifies that the j-th layer in not an
output layer in the i-th output layer set signalled in this syntax structure.

num_ref sublayers in layer in ols[i][j] equal to O specifies that the pictures of the layer with layer Id
equal to 1ayer id[i][3] that are neither IRAP pictures nor GDR pictures with ph_recovery_poc_cnt
equal to 0 are not used as inter-layer reference pictures for decoding of pictures of other layers in the
output layer set. num_ref sublayers in layer in ols[i][j] greater than O specifies that, for decoding
pictures of the other layers of the output layer set, no picture from the layer with layer Id equal to
layer id[i] [3] with Temporalld greater than num ref sublayers in layer in ols[i][j] — 1 is used

as intd
greatd
Ofnum_

num_opera
operat
the bit

ols loop 4
point.

max_tempo

frame rat

The v4

bit rate
value

op_availa
to 1 in
indica
equal

tempaoral sublayer is missing in the operating point.

NOTE

points fl
availabil
can be pro
subclause 1

chroma fo
consty

If
IS

r-layer reference picture and no APS with nuh_layer_id equal to 1ayer id[i]1[3] and.T
r than num ref sublayers in layer in ols[i][j] — lisreferenced. When not présen
[ ref sublayers in layer in ols[i][3] isinferred to be equal to 7.

Ling points gives the number of operating points for which the information follows.
ing points shall include all operating points that are present in sample entry of tracks re
stream.

ntry idx istheindexto thelistof outputlayer sets signalled in this syntax structure for th
[he variable olsldx is set equal to o1s_idx[ ols loop entry idx 4for'the presentloop ent

a1 id indicates the maximum Temporalld of NAL units ofthis operating point.

b

 info flag equalto 0 indicates that no frame rate infermation is present for the opersz
lue 1 indicates that frame rate information is presefit for the operating point.

info flag equal to 0 indicates that no bitrate information is present for the operating
| indicates that bitrate information is presentfor the operating point.

bility idc equal to O indicates that theperating point is complete. op _availability
dicates that at least one layer is missing in the operating point. op_availability idc
fes that at least one temporal sublayer is missing in the operating point. op availak
fo 3 indicates that at least one layer'is missing in the operating point and additionally 2

[he process specified in subelduse 11.6 is specified for operating points when incomplete d
g is equal to 0 or op ‘availability idc is equal to 0 (operating point is complete).
ity idc is equal to 14,2 or 3, a file reader needs to inspect the file to determine if the opel
Fessed and might need to alter the bitstream reconstruction process compared to what is
1.6.

'mat_idc jtidicates the chroma format that applies to this operating point. The
aints applyfor chroma format idec:

this(operating point contains only one layer, the value of sps_chroma_format_idc, as
DAEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units in the VV(

emporalld
[, the value

The list of
presenting

b operating
ry.

ting point.

point. The

| idc equal
equal to 2
ility ide
t least one

perating
When op
ating point
bpecified in

following

defined in
bitstream

of’

Lo b et J .1 1 £ .11 1 1 4 ple ot
LIS UPCIdtIlly PUIIIL, 4dlIU LT vVd4dIUuc Ul Cliroma TOormat 1dC SlHdIl DT TUUdD LU Uldl vVd

chroma_format_idc.

ue of sps_

Otherwise (this operating point contains more than one layer), the value of chroma format idc shall

be equal to the value of vps_ols_dpb_chroma_format[ MultiLayerOlsldx[ olsldx ] ], as defined in
ISO/IEC 23090-3.

bit depth minus8 indicates the bit depth that applies to this operating point. The following constraints
apply for bit depth minus8:

— If this operating point contains only one layer, the value of sps_bitdepth_minus8, as defined in
ISO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units in the VVC bitstream
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of this operating point, and the value of bit depth minusg shall be equal to that value of sps_

bi

tdepth_minus8.

Otherwise(this operating point contains more than one layer), the value of bit depth minus8 shall

be equal to the value of vps_ols_dpb_bitdepth_minus8[ MultiLayerOlsldx| olsldx ] ], as defined in

IS

O/IEC 23090-3.

max_picture width indicates the maximum picture width, in units of luma samples, that applies to this
operating point. The following constraints apply for max picture width:

— Ifthis operating point contains only one layer, the value of sps_pic_width_max_in_luma_samples, as
defined in ISO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units in the VVC
bitstream of this operating point, and the value of max_picture width shall be equal to that value of

SP

Ot
sh

IS

max pictu

operaf

If

dq

bi

SP

Ot
sh

IS

avg frame
Value

multip

constant

rate. V]

of con

constg

point
has co

max bit r

windo|

avg bit r

max layer

syntas

S_pic_width_max_In_luma_samples.
all be equal to the value of vps_ols_dpb_pic_width[ MultiLayerOlsIdx[ olsldx ], as
D/IEC 23090-3.

e height indicates the maximum picture height, in units of luma samples, that app
ing point. The following constraints apply for max picture height:

Lhis operating point contains only one layer, the value of sps_pic,height_max_in_luma_
fined in ISO/IEC 23090-3, shall be the same in all SPSs referenced’by the VCL NAL units

s_pic_height_max_in_luma_samples.

all be equal to the value of vps_ols_dpb_pic_height[ MultiLayerOlsldx[ olsldx | ], as
D/IEC 23090-3.

| rate

le layers, this gives the average access\unit rate.

Frame rate equal to 1 indicates.that the bitstream of the operating point is of cons

fontains multiple layers;.this gives the indication of whether the bitstream of the oper
pistant access unit rate.

w of one second.

hte giveSthe average bit rate in bits/second of the bitstream of the operating point.

[ stcucture.

herwise (this operating point contains more than one layer), the value of ma:{p¥ct

q

Fstream of this operating point, and the value of max_picturé_height shall be equal to t}k

herwise (this operating point contains more than/on€ layer), the value of max pictu

gives the average frame rate in units of frames/(256 seconds) for the opera
) indicates an unspecified average frametate. When the bitstream of the operating poil

alue 2 indicates that the represéntation of each sublayer in the bitstream of the operati
stant frame rate. Value 0 indicates that the bitstream of the operating point may or ma
nt frame rate. constant_fxame rate equal to 3 is reserved. When the bitstream of thg

bte gives the praximum bit rate in bits/second of the bitstream of the operating poin

ure width
defined in

ies to this

amples, as
in the VVC
1at value of

re height
defined in

ting point.
ht contains

fant frame
ng point is
y not be of

operating
hting point

[, over any

| count“specifies the count of all unique layers in all of the operating points descrilped in this

layer id specifies nuh_layer_id of a layer for which all the direct reference layers are given in the following

loop o

fdirectirefilayeriid

num_direct ref layers specifiesthe number of direct reference layers for the layer with nuh _1ayer idequal
to layer id. When a1l independent layers flag isequalto 1, num direct ref layers is inferred to
be equal to 0 for each layer.

direct re

f layer idindicates nuh_layer_id of the direct reference layer.

max tid il ref pics plusl equal to O specifies that the pictures of the layer with nuh_layer_id equal to
direct ref layer id thatare neither IRAP pictures nor GDR pictures with ph_recovery_poc_cnt equal
to 0 are not used as inter-layer reference pictures for decoding of pictures of the layer with nuh_layer_id
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equal to 1ayer id. A value greater than 0 specifies that, for decoding pictures of the layer with nuh_
layer_id equal to 1ayer id, no picture from the layer with nuh_layer_id equal to direct ref layer id
with Temporalld greater thanmax_tid il ref pics plusl - 1isused asan inter-layer reference picture
and no APS with nuh_layer_id equal to direct ref layer idand Temporalld greater than max tid i1
ref pics plusl - 1lisreferenced.

11.4.11Decoding capability information sample group

11.4.11.1

Definition

A sample group description entry of this sample group contains a DCI NAL unit.

NOTE
level( ) syn
decoding o
group desc
consecutive
re-initializg

If any DCI
included ix

For playin

When a V
following 4

When
sampl

When
sampl
applie

11.4.11.2

class Dec
unsign
bit(8*

11.4.11.3
dci nal u

dci nal u

Ahremradecoder-tsimitiatized-mammanmrer-—that-itcamrhamdte coded-video—sequerncesofany

tax structures included in the DCI NAL unit without re-initialization and two consecutive
‘der reference two sample entries that are mapped to the same decoding capability informa
Fiption entry, a player could switch sample entries without re-initialization of the decoder.
samples in decoding order belong to different VVC bitstreams, switching sample entries with
tion could require special handling of the coded picture buffer and the decoder picture buffer.

NAL unit is present in any sample entry or inband, it shall be exactly the’same as the D(
the corresponding decoding capability information sample group.

b a single track, the decoding capability information sample group from that track appl

VC bitstream for a particular operating point is reconstriteted from multiple VVC
pplies:

a 'vopi' sample group is present for the VVC bitstream, the decoding capability ir
e group from the track carrying the 'vopi' sample.group applies.

an 'opeg' entity group is present for the V'VC bitstream, the decoding capability if
e group from the first track listed in the (ppég' entity group as belonging to the oper

D .

Syntax

('dcfi') |

bdingCapabilityInformation "eXtends VisualSampleGroupEntry
ed int (16) dci_nal unit d¥ngth;
ci nal unit length) d&inal unit;

Semantics
hit length<ilidicates the length in bytes of the DCI NAL unit.
hit contains a DCI NAL unit as specified in ISO/IEC 23090-3.

11.4.12 Pa1rameter set sample group

profile_tier_
samples in
rion sample
When two
but decoder

[ NAL unit

€s.

'racks, the

1formation

1formation
hting point

11.4.12.1

Definition

A sample group description entry of this sample group contains an SPS NAL unit.

When a sample is mapped to a parameter set sample group ('pase'), it indicates that the SPS NAL unit
contained within the sample group description entry needs to be inserted into the reconstructed AU if
the target maximum picture format corresponds to the picture format indicated by the grouping type

parameter

field in the sampleToGroupBoxes for the parameter set sample group.
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When a sample group of type 'pase’ is present in a VVC track, a sample shall be marked as belonging to the
'pase' sample group when any of the following is true:

The sa

mple of the VVC track contains an SPS NAL unit.

The VVCtrackhasatrackreference of type 'vven' toaVVCnon-VCLtrack thatand thereisa corresponding

sample in the associated VVC non-VCL track having the same decoding time that contains an SPS NAL unit.

sample entry contains an SPS NAL unit.

The sample references a different sample entry than the previous sample in decoding order and the

All instances of the sampleToGroupBox for the parameter set sample group shall include grouping type
parameter. The grouping type parameter field is specified for the parameter set sample group as follows:

unsign
unsign

max width

which

11.4.12.2
class Par
{

unsign
bit (8%

11.4.12.3
ps nalu 1

ps nal un
11.4.13Ac

11.4.13.1
A sample g

When a sa
unit conta
if the targ

parameter

All instan
type para
as follows:

pd int (16) max width;
bd int (16) max height;

and max height specify the maximum picture format of the target reconstructéd bit
a SPS NAL unit is to be inserted.

Syntax
bmeterSetNALUEntry () extends VisualSampleGroupEntry ('pasgé')
bd int (16) ps nalu length;

ps_nalu length) ps nal unit;

Semantics
bngth indicates the length in bytes of the SPS NAL unit.
L+ contains an SPS NAL unit as specified in ISO/IEC 23090-3.

cess unit delimiter sample group

Definition
roup description entry of this sample group contains an AUD NAL unit.

Inple is mapped to an access unit delimiter sample group (*aud '), it indicates that the
ned within the sample group description entry needs to be inserted into the reconstf
bt operating point.corresponds to any of the output layer sets indicated by the groug
field in the samp¥eToGroupBoxes for the access unit delimiter sample group.

es of the-SampleToGroupBox for the access unit delimiter sample group shall include
eter.The€ grouping type parameter field is specified for the access unit delimiter sar

stream for

b AUD NAL
ructed AU

ing type

grouping

nple group

bit (22

0.

resorved

unsigned int (9)
unsigned int (1)

ols idx;
lower ols idx inclusive;

ols idx specifies the OLS that the sample group applies to.

lower ols idx_inclusive equal to 0 specifies that the sample group applies only to the OLS with index
equal to ols idx. lower ols idx inclusive equal to 1 specifies that the sample group applies to any

OLSw

11.4.13.2

class AUDSampleEntry ()

{

ith index from 0 to o1s_idx, inclusive.

Syntax

extends VisualSampleGroupEntry ('aud ')
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audNalUnit;

Semantics

audNalunit contains an AUD NAL unit as specified in ISO/IEC 23090-3.

11.4.14En

11.4.14.1

A sample g

d of sequence sample group

Definition

roup description entry of this sample group contains one or more EOS NAL units.

When a sa
contained
target ope
grouping f{

All instang
parameter

bit (19
unsign
unsign
unsign

ols idx a

lower ols
with (
applie

NOTE

SampleToG
is the last A
an 'eos '
Temporalld
the reconst

if the selectled operating point has the highest Temporalld value equal to 1, the EOS NAL units in the map

group desct

11.4.14.2

class End

{

mmple is mapped to an end of sequence sample group ('eos '), it indicates that the EQS

‘ating point corresponds to any of the output layer sets and maximum Temporalld indic
ype parameter field in the instances of the samp1eToGroupBox for the end of seqlience san

es of the sampleToGroupBox for the end of sequence sample group shalbinclude groug
The grouping type parameter field is specified for the end of sequence’sample group

reserved = 0;
bd int (9) ols idx;
bd int (3) max tid;
bd int (1) lower ols idx inclusive;

hd max _tid specify the operating point that the sample-group applies to.

| idx_inclusive equal to O specifies that the sample group applies only to the oper
LS index equal to o1s_idx. lower ols idx inclusive equalto 1 specifies that the say
5 to any OLS with index from 0 to o1s_idx, inclusive.

[he assignment of samples to an 'eos . ASample group description entry and to insta
FoupBox with particular max_tid values iS\described with an example as follows: In the exai]
U in a CVS and has Temporalld equal toil, and AU(N-1) has Temporalld equal to 0. AU(N-1) i
ample group with max tid equal to Oywhich indicates that if the selected operating point has

Fucted AU(N-1). AU(N)is mapped té'an 'eos ' sample group withmax tidequalto 1, which in

iption entry need to be inserted into the reconstructed AU(N).

Syntax
")

Df SequenceSampleEntry () extends VisualSampleGroupEntry ('eos

NAL units

within the sample group description entry needs to be inserted in the reconstructedl AU if the

hted by the
ple group.

ing type
hs follows:

hting point
nple group

hces of the
nple, AU(N)
mapped to
the highest

value equal to 0, the EOS NAL units,in the mapped sample group description entry need to be ifiserted into

dicates that
ped sample

unsigngd int (8){ Mdm eos nal unit minusl;
for (if0; i <& num eos nal unit minusl; i++)
bit|(16) eosNalUnit[i];
}
11.4.14.3 Semantics

num_eos nal unit minusl plus 1 specifies the number of EOS NAL units in the sample group description entry.

eosNalUnit[i]

semantics of the EOS NAL unit are specified in ISO/IEC 23090-3.

11.4.15End of bitstream sample group

11.4.15.1

Definition

A sample group description entry of this sample group contains an EOB NAL unit.

© ISO/IEC 2024 - All rights reserved
144

contains the i-th EOS NAL unit in the sample group description entry. The syntax and


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

When a sample is mapped to an end of bitstream sample group ('eob '), it indicates that the EOB NAL unit
contained within the sample group description entry needs to be inserted into the reconstructed AU if the
target operating points corresponds to any of the output layer sets and maximum Temporalld indicated by the
grouping type parameter field in the instances of the samp1eToGroupBox for the end of bitstream sample group.

All instances of the sampleToGroupBox for the end of bitstream sample group shall include grouping type
parameter. The grouping type parameter field is specified for the end of bitstream sample group as follows:

bit (19)
unsigned int (9)

reserved = 0;
ols idx;

unsigned int (3) max:tid;

unsigned int (1)

lower ols idx inclusive;

ols idx andmax_tid specify the operating point that the sample group applies to.

lower ols
with (
applie

11.4.15.2
class End
{

bit (16
}

11.4.15.3

eobNalUni

11.4.16Supbpicture ID sample group

| idx_inclusive equal to 0 specifies that the sample group applies only to the oper
LS index equal to o1s_idx. lower ols idx inclusive equalto 1 specifies thatthe say

5 to any OLS with index from 0 to o1s_idx, inclusive.
Syntax
DfBitstreamSampleEntry () extends VisualSampleGroupEntry ('edk"')
eobNalUnit;
Semantics

- contains an EOB NAL unit as specified in ISO/IEG23090-3.

hting point
nple group

e or more
present in

ntained in

11.4.16.1 Definition
This samp|e group may be present in such V.V tracks and VVC subpicture tracks that contain o
VVC subpiftures with sh_subpic_id present-in the slice headers. This sample group shall not be
tracks that do not contain VVC subpictures-with sh_subpic_id present in the slice headers. Each sample group
description entry indicates a list of one'or more subpicture ID values in decoding order that are cq
samples miapped to this sample greup description entry.
11.4.16.2 Syntax
aligned(8) class VvcSubpicIDEntry () extends VisualSampleGroupEntry('spid'")
{

unsigned int (1){kect region flag;

bit (2)]| reservéd)y= 0;

unsigngd ing<d) continuous id flag;

unsigngd inH(12) num subpics minusl;

for (i|=\0s 1 <= num subpics minusl; i++) {

if l4&ontinuous id flag && i == 0} || lcontinucus id flag)

unsigned int (16)

if

unsigned int (16)

11.4.16.3

subpic id[i];
(rect region flag)
groupID[i];

Semantics

rect_region flag equal to O specifies that no association information to rectangular regions is provided
for the subpictures contained in the sample mapped to this sample group description entry. rect
region_ flag equal to 1 specifies that association information to rectangular regions is provided for the
subpictures contained in the sample mapped to this sample group description entry.
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num_subpics minusl plus 1 specifies the number of VVC subpictures contained in the sample mapped to this
sample group description entry.

subpic_id[1i] specifies the i-th subpicture identifier, in decoding order, contained in the sample mapped
to this sample group description entry. The value of subpic_id[i] shall not be equal to any other value
of subpic_id[j1, where i is not equal to j, in the same vvcsubpiciDEntry. When continuous id flagis
equal to 1, the value of subpic_id[i] for i in the range of 1 to num subpics minusi, inclusive, is equal to
subpic id[i-1]+1.

groupID[i] specifies unique identifier of the rectangular region associated with the i-th subpicture
contained in the sample mapped to this sample group description entry.

11.4.17Subpicture order sample group

11.4.17.1 Definition

This sample group is used in VVC merge base tracks with 'subp' track referencing to VMC-5ubpictpre tracks.
Each samplle group description entry indicates the subpictures or slices of a coded picture in decofling order,
where each index of the track reference of type 'subp' indicates one or more subpictures or slices that are
contiguous in decoding order.

To ease PPS or SPS rewriting in response to subpicture selection, each samplé group description|entry may
contain a yvCsSubpicIDRewritingInfomationStruct Structure that contains:

— anindjcation of whether selected subpicture IDs should be changed in PPS or SPS NAL units;
— the length (in bits) of subpicture ID syntax elements;

— the bifj position of subpicture ID syntax elements in thé containing RBSP;

— aflagipdicating whether start code emulation prevention bytes are present before or within subpicture IDs;

— the pafameter set ID of the parameter set containing the subpicture IDs.

11.4.17.2 Syntax of vvCSubpicIDRewritingInfomationStruct

aligned (8) class VVCSubpicIDRewritingInfomationStruct ()
{
unsigngd int (4) subpic id lehNminusl;
unsigngd int (12) subpic id kit pos;
unsigngd int (1) start code.emul flag;
unsigngd int (1) pps_ spsSiustbpic id flag;
if (ppp sps_subpic_ id\ flag)
unsfigned int (6) pps id;
else {
unsfigned int{(4)* sps_id;
bit|(2) reséryed = 0;

11.4.17.3 Semantics of vvcSubpicIDRewritingInfomationStruct

subpic_id len minusl plus 1 specifies the number of bits in subpicture identifier syntax elements in PPS or
SPS, whichever is referenced by this structure.

subpic id bit pos specifies the bit position starting from O of the first bit of the first subpicture ID syntax
element in the referenced PPS or SPS RBSP.

start_code emul flag equal to O specifies that start code emulation prevention bytes are not present
before or within subpicture IDs in the referenced PPS or SPS NAL unit. start code emul flagequaltol
specifies that start code emulation prevention bytes may be present before or within subpicture IDs in
the referenced PPS or SPS NAL unit.
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pps_sps_subpic_id flag, when equal to 1, specifies that the PPS NAL units applying to the samples mapped
to this sample group description entry contain subpicture ID syntax elements. pps_sps_subpic id flag,
when equal to 0, specifies that the SPS NAL units applying to the samples mapped to this sample group
description entry contain subpicture ID syntax elements.

pps_1id, when present, specifies the PPS ID of the PPS applying to the samples mapped to this sample group
description entry.

sps_id, when present, specifies the SPS ID of the SPS applying to the samples mapped to this sample group
description entry.

11.4.17.4 Syntax of vvcSubpicOrderEntry

aligned (8
{

class VvcSubpicOrderEntry () extends VisualSampleGroupEntry ('spor')
unsign
unsign
for (i
uns
(su
vvC

bd int (1) subpic id info flag;

bd int (15) num subpic ref idx;

= 0; i < num subpic ref idx; i++)
igned int (16) subp track ref idx([i];
ppic id info flag)
FubpicIDRewritingInfomationStruct ()

if
subpic id rewriting info;

11.4.17.5 Semantics of vvcSubpicOrderEntry

| info_flag equal to O specifies that the subpicture ID valaesexplicitly signalled in the
s or inferred without explicit signalling are correct for the indicated set of subp track 1
and thus no rewriting of SPSs or PPSs is required. subpic _id info flagequal to 1 sp¢
nd/or PPSs may need rewriting to indicate thesubpictures corresponding to the sg
[ref idx[i] values and the subpicture ID valuesaré not inferred.

subpic id
or PPS
values
SPSs 4

track|

SPSs and/
ef idx[i]
bcifies that
et of subp

num_subpif ref idx greater than 0 specifies the nuniber of reference indices of subpicture tracks or track

group
1) the

by the
the or
VVCb

5 of subpicture tracks referenced by the V¥C track. num subpic ref idx equal to 0 sp¢
number of reference indices of subpicture tracks or track groups of subpicture tracks
VVC track is equal to the number ofeiitries in the 'subp' track reference of the VVC tr
Her of subpicture tracks or track groups of subpicture tracks to be resolved for inclusi
tstream reconstructed from thie VVC track is the same as the order of the entries in

pcifies that
referenced
hck, and 2)
bn into the

the 'subp'
track reference of the VVC track.
L ref idx[i] specifies & ysubp' track reference index of the i-th list of one or more subpictures or

o be included in the VV.C bitstream reconstructed from the VVC track.

subp trac
slices

| rewriting infe\contains syntax elements assisting in rewriting subpicture IDs in PPS or SPS

hits.

subpic id

NAL u
11.4.18Supicture layout map entry

11.4.18.1 Definition

The vvcsubpictureLayoutMapEntry may be used to assign an identifier, called group1p, to each loop entry of
the 'spor' sample group.

The vvcsubpictureLayoutMapEntry, when present, shall be linked to a sample group description providing
the semantics of that grouptp. This link shall be provided by setting the groupIp info 4cc to the four-
character code of the associated sample grouping type. It is forbidden to indicate an associated grouping
type for which the sample group description definition does not provide semantics for group1n.

If num subpic ref idx In VvcSubpicOrderEntry is greater than 0, the i-th loop entry in the
VvcSubpicLayoutMapEntry maps to subp track ref idx[i] in VvcSubpicOrderEntry. Otherwise (num_
subpic ref idx equal to 0), the i-th loop entry in the vvcSubpicLayoutMapEntry maps to the i-th entry of
the 'supp' track reference.
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When groupID info 4cc is equal to 'trif' in a VVC merge base track, the same track shall include a
SampleGroupDescriptionBox of type 'trif' with entries constrained as follows:

— rect_region flag shall be equal to 1.

11.4.18.2

class VvcSubpicLayoutMapEntry ()
unsigned int (32)
unsigned int (16)
for (1=0;
igned int (16)

uns

full picture shall be equal to 0.

Syntax
{

extends VisualSampleGroupEntry ('sulm')
groupID info 4dcc;

entry count minusl;

i <= entry count minusl; i++)

grouplID;

11.4.18.3

groupID i
provid

entry cou
VvecsSu
the 's
in vve

groupID ST
sampl

11.4.19Mi

11.4.19.1

This samp
subpicturg

indices, which reference VVC subpicture tracks or track groups. When a VVC bitstream is resolve

VVC mergj
signalled i
To ease PP
the bit

— the p4
eleme

11.4.19.2

hfo 4cc specifies that further information of the groupip values specified in this

Semantics

edinziSampleGroupDescriptionBoxVvﬂflqroupingftypeequaltOgroupID»infoi4cc

ht minusl plus 1 specifies the number of entries in the map. Wlien num subpic
picOrderEntryisequalto 0, entry count minusl plus 1 shall be équal to the number o
Lbp ' track reference. Otherwise, entry count minus1 plus 1 shallbe equal to num subpi
ubpicOrderEntry

ecifies the unique identifier of the group. More information about the group is provi
e group description entry with this group1d and groupidg type equal to groupId info |

xed NAL unit type pictures sample group

Definition

e group is used in VVC merge base tracks, i.e., in VVC tracks with 'subp' track refereng
tracks. Each sample group description entry indicates a group of pairs of 'mixn' tracl

b base track containing the 'minp' sample group by merging the pairs of VVC subpict
h the 'minp' sample group entry then there is mixing of different NAL unit types.

S rewriting in response to subpicture selection, each sample group description entry m
position of the pps)'mixed_nalu_types_in_pic_flag syntax element in the containing RB

rameter set 1D of the parameter set containing the pps_mixed_nalu_types_in_pic_f]
ht.

Syntax

entry are

ref idx in

f entries in

c ref idx

ded by the

4cc.

ing to VVC
¢ reference
d from the
ure tracks

hy contain:
SP;

lag syntax

aligned (8

clas veMixedNATUnitTypePickntry () extend

VisualSampleGroupEntry ('minp"')

{

unsigned int (16)

for (i

unsigned int(16)_mix:subp:tragk7idxl[i}
unsigned int (16) mix subp track idx2[i]

}

num mix nalu pic idx;
i < num mix nalu pic idx;

= 0; i++) {

unsigned int (10) pps mix nalu types in pic bit pos;

unsigned int (6)

pps_1id;
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Semantics

num mix nalu pic_idx specifies the number of pairs of 'mixn' track reference indices of subpicture tracks
or track groups of subpicture tracks referenced by the VVC merge base track in this mixed NAL unit

type p

mix subp track idxl1[i]

ictures sample group description entry.

and

mix_subp track idx2[i], for each value of i, specifies a 'mixn' track

reference index value, each referencing a track 10 value of a VVC subpicture track or a track group
id value of an 'snut' or 'alte' track group of VVC subpicture tracks. The value of mix subp track
idx1[1i] shallnotknaequalto mix subp track idx2[i].

pps mix nalu types in pic bit pos specifies the bit position starting from 0 of the pps_mixed_nalu_

types_

in_pic_flag syntax element in the referenced PPS RBSP.

pps_idSsp€
11.4.20Re

11.4.20.1

This samp
rectanguld
group desg

To ease PP

may contajin a VvCSubpicIDRewritingInfomationStruct structure that is specified in subclause

and 11.4.1]
an ind
the ler
the bit
aflagi
the pa

11.4.20.2

aligned (8
VisualSam

{

cifies the PPS ID of the PPS applying to the samples mapped to this sample group deserif
ctangular region order sample group

Definition

e group is used in VVC extraction base tracks. Each sample group description entry in
r regions of a picture in decoding order, where each region id{(i) value present in {
ription entry identifies a rectangular region.

5 or SPSrewriting in response to rectangular region selection, each sample group descrij

tion entry.

Hicates the
he sample

btion entry
s 11.4.17.2

.3 and contains:
fcation of whether selected subpicture IDs should be changed in PPS or SPS NAL units;
gth (in bits) of subpicture ID syntax elemerts;

position of subpicture ID syntax elemeiits in the containing RBSP;

frameter set D of the parametef.set containing the subpicture IDs.

Syntax

extends

0

class VvcRectReghornOrderEntry
bleGroupEntry ('xrdr"')

hdicating whether start code emulation prevention bytes are present before or within subpicture IDs;

unsigngd int (1) Subpic id info flag;

bit (7)]| reserved="0;

unsigngd int«(i6) num alternate region set;

for (i|= 04\"< num alternate region set; i++) {
unsfgmed/int (16) num regions in set[i];
unsfgned int (16) alternate region set id[i];
for (73 = 0U; 3 Num_regions 1n_set[i1]; JTT)

unsigned int (16)

}

groupID[i] [J];

unsigned int (16) num regions minusl;

for (i

= 0; 1 < num regions minusl; i++)

unsigned int(l6)_region_zd[i};

if

11.4.20.3

(subpic id info flag)
VVCS

ubpicIDRewritingInfomationStruct () subpic id rewriting info;

Semantics

subpic_id info_ flag equal to O specifies that the subpicture ID values explicitly signalled in the SPSs and/
or PPSs or inferred without explicit signalling are correct for the indicated set of region id[i] values
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and thus no rewriting of SPSs or PPSs is required. subpic_id info flag equal to 1 specifies that SPSs
and/or PPSs may need rewriting to indicate the subpictures corresponding to the set of region id[i]
values and the subpicture ID values are not inferred.

num_alternate region set specifies the number of alternate region sets signalled in this sample group

descri

ption entry.

num_regions in set[i] specifies the number of rectangular regions of the i-th alternate region set in this
sample group description entry.

alternate region set id[i] specifies the unique identifier of the i-th alternate region set. The value
of alternate region set id[i] shall not be equal to 0 and shall not be equal to any groupiDd in the
NALUMapEntry in the referenced VVC track by 'recr' track reference in this track.

groupID[i
region
the 'r

num_ regio

region id
track
or the
includ
equal

subpic id

SPS N

subclauses 11.4.17.2 and 11.4.17.3, respectively.

(71 specifies the unique identifier of ;j-th rectangular region that belongs to the i-t]ll alternate
set. groupID[1i] [3] value is equal to group1D in the NALUMapEntry in the VVC tragkyreferenced by
er ' track reference in this track. The value of groupp[i] (31 shall not be equal to 0.

hs minus1 plus 1 specifies the number of rectangular regions.

(1], for each value of i, specifies the value of group1D in the NALUMapEntYy in the referenced VVC
pf the i-th rectangular region to be included in the VVC bitstream reconstructed fronf this track
value of alternate region set id of an alternate region set of thé i-th rectangular region to be
ed in the VVC bitstream reconstructed from this track. The valde of region id[i] shall not be
Lo 0.

| rewriting info contains syntax elements assistingiin rewriting subpicture IDs [in PPS or
AL units. The syntax and semantics of subpic id&ewriting info are specified in specified in

11.4.21Suppicture level information sample group

11.4.21.1

When a s
informatio
entity id

A subpicty
subpicturg
group. Infq

parameter

All instan
grouping
informatio

unsign

Definition

ibpicture entity group with 1evel”is static flag equal to 0 is present, a subpi¢ture level
n sample group ('spli') shalldbe present in the track with track 1D equal to the 14vel info
L-th entity id value of the subpicture entity group.

re level information sdample group provides level information for one or more groyps of VVC
tracks indicated by a subpicture entity group, referred to as the associated subpicture entity
rmation for identifying the associated subpicture entity group is signalled by the grouging type
field in the instances of the samp1eToGroupBox for the subpicture level information saniple group.

ces of the, S$ampleToGroupBox for the subpicture level information sample group shpll include
Lype paraneter. The grouping type parameter field is speciﬁed for the subpkture level
n samplegroup as follows:

bd( ANt (32) subpic entity group id;

subpic_ent

11.4.21.2

ity group idspecifiesthe group idintheEntityToGroupBox of the associated subpicture entity group.

Syntax

aligned(8) class SubpicLevelInfoEntry () extends VisualSampleGroupEntry('spli')

{

unsigned int (8) level idc;

}

11.4.21.3

level idc

Semantics

specifies the level to which the set of samples that are members of this sample group in each

combination of subpicture tracks indicated by the associated subpicture entity group conforms.
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11.5 Entity groups

11.5.1 Su

bpicture entity groups

11.5.1.1 General

Subpicture entity groups are defined to provide level information indicating conformance of a merged
bitstream out of several VVC subpicture tracks.

NOTE

The VVC merge base track provides another mechanism for merging VVC subpicture tracks.

The implicit reconstruction process based on the subpicture entity groups requires modification of

parameter;

cote Tha m.hnmhn«n Hyv-—sroups—aive gidanca £0 aacn oo cat ganarat:
5€+

n for the

reconstrud

When the
the player

contributign, the subpiccommonGroupBox indicates the combinatorial rules.

When ther
be jointly d

Both subp
when decq
applicable

indicate the track that contains the associated subpicture level information sample group that in

applicable
group and

All the ent
present, s
the file-lev

q

11.5.1.2 §
aligned (8
{ unsig
unsign
bit (6)
if( le
uns
le
uns
unsign

1f(

q

N

11.5.1.3

ant atar
O L IIC precoarc—eTrerty TOTOIICC—toO—CoaoC—par ot ttT—oTT

ST oTpo—§5T (e

STTIeTorey

ted bltstreams.

can select any set of num active tracks subpicture tracks from a group,with the

e are coded subpictures with different properties, e.g. different resolutions, which are
lecoded, the subpicMultipleGroupsBox indicates the combinatorial rules.

i cCommonGroupBox and SubpicMultipleGroupsBox may containthe level idc value
ding jointly any combination of VVC subpicture tracks indicated in the entity group|
level idc value is not static, both SubpicCommonGroupBez and SubpicMultipleGrou

level idc value. An applicable 1evel idc value is provided in at least one of a subpic
the associated subpicture level information sample\group.

ity id valuesincluded in the subpicture entityigroups shall identify VVC subpicture trz
bpicCommonGroupBox and SubpicMultipleGhoupsBox shall be contained in the Groups
el MetaBox and shall not be contained inM&?aBoxes of other levels.

yntax of subpicture common groap box

class SubpicCommonGroupBex Jextends EntityToGroupBox ('acgl',0,0)
hed int (1) level is present flag;

bd int (1) level is statdlc)'flag;

reserved = 0;

el is present flag:)

gned int (8) level\nidc;

el is static ffag == )

igned _int (32) (1level info entity idx;

ed int (16) num~active tracks;

emarntics of subpicture common group box

level is

VVC subpicture tracks within the group that are to be jointly decoded are inferchangeable, i.e.

same level

selected to

applicable
When the
psBox may
Hicates the
fure entity

cks. When
ListBox in

bregent flag equal to 1 specifies that 1evel idc is present in this subpicCommonGroupt

ox. level

is present flagequalto 0 specifies that 1evel idc is not presentin this subpicCommonGroupBox

level is static flag equal to 1 specifies that the level to which any set of num active tracks entities
among the current entity group conforms is static for all samples in the selection of tracks and is indicated
by the 1evel idc field in the current subpicCommonGroupBox. level is static flag equal to 0 specifies
that the level for such a selection, for a particular set of samples, is indicated by the 1evel idc field in
the sample group entry of the associated subpicture level information sample group, which is in the
track with track 1D equal to level info entity idx-thentity id value in this subpicCommonGroupBox
and haSsubpic_entity_group_id,equaltOthe group_id in this subpiccommonGroupBox. The particular
set of samples is the set of samples that are members of the associated subpicture level information
sample group. When 1evel is present flagisequaltoO0, level is static flag shall be equal to 0.
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level idc specifies the level to which any set of num_active tracks entities among the current entity group

confor

ms.

level info entity idx specifies the track containing the associated subpicture level information
sample group. The track with track 1D equal to level info entity idx-th entity id value in this
SubpicCommonGroupBox should be a track that contains picture header NAL units.

num_active tracks specifies the number of tracks for which the value of 1eve1l idc value is provided in this
SubpicCommonGroupBox OT in the associated subpicture level information sample group.

11.5.1.4 Syntax of subpicture multiple groups box

aligned (8) class SubpicMultipleGroupsBox extends EntityToGroupBox('amgl',0,0)
{
unsigngd int (1) level is present flag;
unsigngd int(l) level is static flag;
bit (6)| reserved = 0;
if( leyel is present flag )
unsfgned int(8) level idc;
if( leyel is static flag == )
unsfigned int(32) level info entity idx;
unsigngd int (16) num subgroup ids;
subgroppIdlLen = (num_subgroup ids >= (1 << 8)) 2 16 87
for (if= 0; 1 < num entities in group; i++)
unsfigned int (subgroupIdLen) track subgroup id[i];
for (if= 0; i < num subgroup ids; i++)
unsfgned int (16) num active tracks([i];
}
11.5.1.5 §emantics
level is present flagequaltolspecifiesthatievel ideispresentinthissubpicMultipleGroups
is pr¢sent flagequalto O specifies that 1evel ilde)is not present in this subpicMultipleGrg
level is ptatic flag equal to 1 specifies thatsthe level to which the set of any num active
tracks| among the subgroup with ID equalsto i for all values of i in the range of 0 to num |
ids — [, inclusive, conforms is static foinall samples in the subpicture tracks included in t
entity|group, and is indicated by the 1evel idc field in the current subpicMultipleGroupsBox.
stati¢ flag equal to O specifies thatthe level for such a combination, for a particular set of
indicated by the 1evel idc fieldinthe sample group entry of the associated subpicture level ij
sample group, which is in the“track with track id equal to level info entity idx-th
value |n this subpicMultipleGroupsBox and has subpic entity group id equal to the grouy
EntityToGroupBox Of thelcurrent entity group. The particular set of samples is the set of sa
are members of the asseciated subpicture level information sample group. When 1evel ig
flagijequalto 0, 1evel is static flag shall be equal to 0.

level idc

ID equ

level inf

specifiesithe level to which the set of any num_active tracks[i] tracks among the sub
al to_ifor‘all values of i in the range of 0 to num_subgroup_ids - 1, inclusive, conforms.

Box.level
upsBox.

tracks[1]
subgroup
he current
level is
samples, is
1formation
entity id
_id in the
mples that
_present

rroup with

1formation

b ehtity idx specifies the track containing the associated subpicture level iy

sampl

¢ Broup. Tie track witlr track TD equat to Tevel Info entity Iax-til entity 1d vd

SubpicMultipleGroupsBox should be a track that contains picture header NAL units.

ue in this

num_subgroup_ids specifies the number of separate subgroups, each identified by the same value of track
subgroup id[i]. Different subgroups are identified by different values of track subgroup id[i].

track subgroup id[i] specifies the subgroup ID for the i-th track in this entity group. subgroup ID values

shall r

ange from 0 to num_subgroup_ids - 1, inclusive.

num_active tracks[i] specifies the number of tracks among the subgroup with ID equal to i.
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11.5.2 Operating point entity group

11.5.2.1 General

The operating point entity group is defined to provide a mapping of tracks to operating points and

informatio

n of the operating points, such as profiles and levels.

When an 'opeg' entity group is present, the file shall contain a file-level ExtendedTypeBox with a brand
combination including the 'unif' brand specified in ISO/IEC 14496-12.

The implicit reconstruction process when aggregating samples of the tracks mapped to an operating point
described in this entity group does not require removing any further VCL NAL units to result in a conforming
VVC bitstream. Tracks belonging to an Operating Point Entity Group shall have a track reference of type 'vreg'

to the groy

All the enf
that belon

GroupsLis

11.5.2.2 S

aligned (8
{

unsign

for (i

Vvc

bit (6)

unsign

unsign

for (i

uns

uns

uns

bit

uns

if

}

}

bit (4)

unsign

for (i
uns
uns
uns
uns
if

els

o idindicated in the Operating Point Entity Group and shall not carry a 'vopi' sample.g

ity id values included in the operating point entity groups shall represent tragk ID
b to the same VVC bitstream. When present, operatingPointGroupBox shall be-Contai
Box in the file-level MetaBox and shall not be contained in MetaBoxes of other levels.

yntax
class OperatingPointGroupBox extends EntityToGroupBox ('Opeg',0,0)

ed int (8) num profile tier level minusl;
F0; i<=num profile tier level minusl; i++)
PTLRecord (0) opeg ptl[i];

reserved = 0;

ed int (1) incomplete operating points flag;
bd int (9) num olss;

0; i<num olss; i++) {

igned int (8) ptl idx[i];

igned int (9) ols idx[i];

Lgned int (6) layer count[i];

(1) reserved = 0;

igned int (1) layer info present flagl[i];
(layer info present flag) {

For (Jj=0; j<layer count; J++)

unsigned int (6) layer id[i]T1j];
unsigned int (1) is output-Zlayer[i] [J];
bit (1) reserved = 0;

reserved = 0;

bd int (12) num_bperating points;

F0; i<num opekafting points; i++) {

i gned int (9)\\ols loop entry idx;

i gned int/(B) max temporal id;

gned int\(l) frame rate info flag;

i gnedeint (1) bit rate info flag;
(indomplete operating points flag)
hn§igned int (2) op availability idc;

roup.

5 of tracks
ned in the

b

bit (2) reserved = 0;

bit

(3) reserved = 0;

unsigned int (2) chroma format idc;
unsigned int(3) bit depth minus8;
unsigned int (16) max picture width;
unsigned int (16) max picture height;

if

(frame rate info flag) {

unsigngd inE(l6)_avg_frame_rate;
bit (6) reserved = 0;
unsigned int(2) constant frame rate;

(bit rate info flag) {

unsigned int (32) max bit rate;
unsigned int (32) avg bit rate;
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entity count;
j<entity count; j++)
entity idx;

(3=0;

11.5.2.3 Semantics

num profile tier level minusl plus 1 gives the number of following profiles, tier, and level combinations
as well as the associated fields.

opeg ptl[i] specifies the i-th profile, tier, and level structure.

incomplete_operating points flag equal to 1 specifies that some operating points declared in the

struct
operat
declar]
the op

num olss §

shall

ptl idx[i
layer 3

ols idx[i
layer cou

layer inf
preser

layer id[
this sy

is output
signal
an out

num_opera
operat
the bit

ols loop 4
point.

max_tempo

frame rat

The v4

lire may be incomplete (i.e., some output layer sets or temporal sublayers may be missi
ing points). incomplete operating points flag equal to O specifies that all operat
ed in the structure are complete (i.e., all output layer sets and temporal sublayefs assoc
erating points are present in the file).

pecifies the number of output layer sets signalled in this syntax structure:--The value g
e less than or equal to the value of TotalNumOlss as specified in ISO/IEG<23090-3.

specifies the zero-based index of the listed profile, tier, and level structure for the i
et signalled in this syntax structure.

is the output layer set index of the i-th output layer set sighalled in this syntax struct
ht [1] specifies the number of layers in the i-th outputdayer set signalled in this syntax

b present flag[i] specifies whether the list of layers that belong to the i-th output
t or not.

1 [5] specifies the nuh_layer_id value for_the j-th layer in the i-th output layer set s
ntax structure.

| 1aver[i1 (7] equal to 1 specifies that the j-th layer is an output layer in the i-th outpt
ed in this syntax structure. is_output layer([i] [j] equal to O specifies that the j-th 1l
put layer in the i-th output lay€pset signalled in this syntax structure.

Fing points gives the nutiber of operating points for which the information follows.
ing points shall include all operating points that are presentin sample entry of tracks re
stream.

ntry idx isthejindex to thelistof outputlayer sets signalled in this syntax structure for th
[he variable olsIdx is set equal to o1s_idx[ ols loop entry idx ]for the presentloop ent

a1l id gives the maximum Temporalld of NAL units of this operating point.

b

 info flag equalto 0 indicates that no frame rate information is present for the operaz
lue’1 indicates that frame rate information is present for the operating point.

ng in some
ing points
iated with

fnum_olss

-th output

ure.
structure.

ayer set is

gnalled in

it layer set
ayer in not

The list of
presenting

b operating
ry.

ting point.

bit rate info flag equal to 0 indicates that no bitrate information is present for the operating point. The
value 1 indicates that bitrate information is present for the operating point.

op_availability idc equal to 0 indicates that the operating point is complete. op _availability idc equal
to 1 indicates that at least one layer is missing in the operating point. op_availability idc equal to 2
indicates that at least one temporal sublayer is missing in the operating point. op_availability idc
equal to 3 indicates that at least one layer is missing in the operating point and additionally at least one

tempo

ral sublayer is missing in the operating point.
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The process specified in subclause 11.6 is specified for operating points when incomplete operating

points flag is equal to 0 or op availability idc is equal to O (operating point is complete). When op
availability idc is equal to 1, 2 or 3, a file reader needs to inspect the file to determine if the operating point
can be processed and might need to alter the bitstream reconstruction process compared to what is specified in

1.6.

subclause 1

chroma format idc indicates the chroma format that applies to this operating point. The following
constraints apply for chroma format idec:

— If this operating point contains only one layer, the value of sps_chroma_format_idc, as defined in
ISO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units in the VVC bitstream
of this operating point, and the value of chroma format idc shall be equal to that value of sps_
chroma_format_idc.

Ot
be
IS

bit depth
apply

If
IS
of]
bi

Ot
bd
IS

max pictu
operaf

If
dq
bi
Sp
Ot

sh
IS

max pictu
operaf

If
de
bi
sp

herwise (this operating point contains more than one layer), the value of chroma_forfia
equal to the value of vps_ols_dpb_chroma_format[ MultiLayerOlsldx[ olsldx [c}, ‘@s
D/IEC 23090-3.

| minusg indicates the bit depth that applies to this operating point. The following ¢
fOr bit depth minus§:

this operating point contains only one layer, the value of sps_bitdépth_minus8, as
D/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units in the VV(
this operating point, and the value of bit depth minus8 shall’be equal to that va
fdepth_minus8.

herwise(this operating point contains more than one layer), the value of bit depth m
equal to the value of vps_ols_dpb_bitdepth_minus8[‘MultiLayerOlsldx[ olsldx ] ], as
D/IEC 23090-3.

e width indicates the maximum picture width, in units of luma samples, that appl
ing point. The following constraints apply foihax picture width:

this operating point contains only one layeér, the value of sps_pic_width_max_in_luma_s
fined in ISO/IEC 23090-3, shall be theisame in all SPSs referenced by the VCL NAL units
[stream of this operating point, and'the value of max_picture width shall be equal to th
s_pic_width_max_in_luma_samples.

herwise (this operating point contains more than one layer), the value of max pict
all be equal to the valteyof vps_ols_dpb_pic_width[ MultiLayerOlsldx| olsldx ] ], as
D/IEC 23090-3.

e height indicates the maximum picture height, in units of luma samples, that app
ing point. The following constraints apply for max picture height:

q

Lhis operdting point contains only one layer, the value of sps_pic_height_max_in_luma_s
fined indSO/IEC 23090-3, shall be the same in all SPSs referenced by the VCL NAL units
Estream of this operating point, and the value of max_picture height shall be equal to t}
s.pic_height_max_in_luma_samples.

- idc shall
defined in

onstraints

defined in
bitstream
ue of sps_

| nus8 shall
defined in

ies to this

amples, as
in the VVC
at value of

ure width
defined in

ies to this

amples, as
inthe VVC
1at value of

Otherwise (this operating point contains more than one layer), the value of max picture height

shall be equal to the value of vps_ols_dpb_pic_height[ MultiLayerOlsldx[ olsldx ] ], as defined in
ISO/IEC 23090-3.

avg frame rate givesthe average frame rate in units of frames/(256 seconds) for the operating point. Value
0 indicates an unspecified average frame rate.

constant frame rate equal to 1 indicates that the bitstream of the operating point is of constant frame
rate. Value 2 indicates that the representation of each sublayer in the bitstream of the operating point is
of constant frame rate. Value 0 indicates that the bitstream of the operating point may or may not be of
constant frame rate. Value 3 is reserved.
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max_bit rate gives the maximum bit rate in bits/second of the bitstream of the operating point, over any
window of one second.

avg bit rate gives the average bit rate in bits/second of the bitstream of the operating point.

entity count specifies the number of tracks that are present in an operating point.

entity idx specifies the index to the entity idlistin the entity group that belongs to an operating point.

11.5.3 VVC bitstream entity group

The VVC bitstream entity group is defined to provide the VVC tracks of a single VVC elementary stream.

When an

a) TheEq

contai

b) The e

tracks

The fi
that c4

9

d) TheV

the En
11.5.4 V\

11.5.4.1 (

The VVC sy
sample de

hed in MetaBoxes of other levels.

. adel . 1 : 1 £all -
TCITyTOGCToUpBoX WItIh grouping type equarto To-ispresent tneforrowmgconstra

tityToGroupBox shall be contained in the GroupsListBox in the file-level MetaBox@nd s

itity id values included in the EntityToGroupBox shall represent the traek IDs of a
carrying one VVC elementary stream.

'st entity id value included in the EntityToGroupBox shall represehtthe track ID of a
rries the 'vopi' sample group.

VC tracks with track ID values represented by the second and\later entity id values i
EityToGroupBox shall not carry the 'vopi' sample group.

[C switchable tracks entity group

heneral

vitchable tracks entity group defines a set-of tracks among which it is possible to switc
cription box of a single track included inthe entity group.

In the foll

group, where k is a variable. The sample description box of the track i may be used as follows. For 3
value of tqack switch hierarchy id[i],s@ny track j with track switch hierarchy id[j] less thg
to track dwitch hierarchy id[i] may-be used with the sample description box in the track i.

from one
SAP samp
applies to

track swi

Whenane

The Er
contai

hed intany MetaBox of other levels.

wing, track k refers to the track-with track 1D equal to the k-th entity id value of]

ack to another is guaranteed to lead to a valid VVC bitstream when the switch is perf

nts apply:
hall not be

11 the VVC

VVC track

ncluded in

h using the

the entity
particular
n or equal
Switching
prmed at a

with a SAP type less-than or equal to 3. When a 'dcfi' sample group is present in track i, it also

hny track j of the entity group with value track switch hierarchy id[j] smaller than
ch hierarchy 4dWd[i].

htityToGroupBex with grouping type equal to 'swtk' is present, all the following constra

tityTobroupBox shall be contained in the GroupsListBox in the file-level MetaBox and §

br equal to

ints apply:

hall not be

All thg

entity_id values in the entity group shall be track_ 1D values of VVC tracks.

lengthSizeMinusone shall have the same value in all instances of vvcConfigurationBox and

VvcNALUConfigBox contained in the sample entries of the VVC tracks included in the entity group and of
all VVC tracks, VVC subpicture tracks, and VVC non-VCL tracks referenced by the VVC tracks included in
the entity group.

A TrackselectionBox may be present in the set of tracks included in the same VVC switchable tracks entity
group. Tracks belonging to the same group can be differentiated by the differentiating attribute 'swtk'. In
this case, the pointer to the field or information that distinguishes the track is the track switch hierarchy
id[entityldx] value in the VVC switchable tracks entity group for which trackx 1D is equal to entity
id[entityldx].
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11.5.4.2 Syntax

aligned (8)

{

for (i

unsigned int (16)

class SwitchableTracks extends EntityToGroupBox ('swtk',0,0)

0;

i < num entities in group; i++)
track switch hlerarchy id[1i

17

11.5.4.3 Semantics

track switch hierarchy id[

11.6 Data sharing and VVC bitstream reconstruction

i1 specifies the hierarchy of a track within the tracks belonging to the entity group.

11.6.1 Ge

The outpu
bitstream.

A file read
conditions

a) AVVC

repres

b) Anop

points

The fi
to 1 to

)

neral

[ of the process specified in this subclause is a VVC bitstream, which is referted to as

br shall invoke the process specified in this subclause when one or morge dfthe following
are true:

bitstream (' vvcb') entity group is presentin a file and the file réader processes the VV(
ented by the entity group to generate the output bitstream.

brating point (' opeg') entity group is present in a file and‘the file reader uses any of the
described by the entity group to generate the output hitstream.

e reader extracts a subset of the layers or sublayers of a VVC track with pt1 present |
generate the output bitstream.

d)
e)
f)
8)
When a V

VvcDecode
with a par]
SAP type |
and has va
hierarchy|

The fi

The fi

track swi

The procef

The file reader processes a VVC extraction base track.

The file reader processes a VVC track thathas an associated VVC non-VCL track.

e reader processes a VVC merge base track,

e reader processes a VVC trackthat contains a 'pase' sample group.

VC switchable tracks entity group ('swtk') is present in a file, a file reader initiall
FConfigurationRecord among the tracks that belong to the VVC switchable tracks er
ticular value of traek® switch hierarchy idl
ess than or equal.to 3 to any other track that belongs to the VVC switchable tracks er
lue of track @witch hierarchy id[j] less than or equal to the particular value of trad
id[i]. Thenitially selected vvcpecoderconfigurationRecord is used for any track witl
,chihlerarchyild j1 less than or equal to the particular value of track switch hierar

s splecified in this subclause consists of the following ordered steps:

the output

invocation

bitstream

operating

flag equal

 selects a
tity group

1. The file reader may switch at SAP saimples with

tity group
k switch
h a value of
chy id[i].

fl‘\n inuacation candition 4 h Ay ~ “havo 1o trnia Aan anarating naint ic datarming
THE—Tv-ocoatro—corttr T T

he start of

a) Whenlt

TCIrot o o Ut oo vy e 1o—troaty ™ Crot g P ot o o teT e

the VVC bitstream and may be determined again for any IRAP or GDR access unit.

The m

ethod of determining the operating point is outside the scope of this document.

When incomplete operating points flag is equal to 1 in an 'opeg' entity group or a 'vopi' sample
group, the selected operating point shall be such that op_availability idc is equalto O for the selected
operating point.

When the file reader either selects an operating point the first time or selects a different operating point
than what was selected earlier, the file reader shall indicate the output layer set index and the highest
Temporalld value of the selected operating point to the VVC decoder either by including them in an OPI
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NAL unit inserted into the output bitstream (as the first NAL unit following the AU delimiter NAL unit, if
any, in the first access unit where the operating point is taken into use) or by other means.

NOTE It is possible to down-switch and up-switch layers and sublayers at AUs that do not starta CVS as long
as the set of layers and sublayers being decoded is within the latest operating point that was indicated to the
decoder through an OPI NAL unit or by other means. Layer up-switching can take place at an IRAP, GDR, or STSA
picture unit with Temporalld equal to 0. Sublayer up-switching can take place at an STSA picture unit.

The subsequent ordered steps apply to the sequence of access units in decoding order starting from
an access unit wherein the operating point is determined, inclusive, to the end of the bitstream or the
access unit wherein the operating point is determined next time, exclusive, whichever is earlier in

decoding order.

o ‘7‘7(‘ hitctranin nrac bz s linla ‘VI‘”" tvr\ﬁl

When @

ragks needed

ra antad
VU UlItolrvadIlirl lJ LY \'Hl Coullilteu I.I)’ lllul\—ll.ll\' TUCIND 1Ay

for thg chosen operating point as follows:

1) en an operating point from the 'opeg' entity group contains the selected operating p

tracks that belong to the operating point as indicated by the 'opeg' entity group.

2) en an 'opeg' entity group is not present (i.e. when a 'vopi' sample grotp+s present),
from the 'vvcob' entity group which VVC tracks represent a VVC bitstréam. The first
of{the 'vvcb' entity group identifies the track containing the 'vopi "“sample group. Th
of|operating points to layers and sublayers is concluded from the “vbpi' sample group.

tracks containing the layers and sublayers of the selected operating point and hence

ddcoding the selected operating point are concluded from thé_'1'inf' sample groups prefs

VVYC tracks of the VVC bitstream.

bint, select

Hetermine,
entity id
e mapping
The set of
heeded for
ent in the

Sihce a particular layer or sublayer may be represented by more than one track, when figuring out

required tracks for an operating point, a selectiénymay need to be made among the s¢
t all carry the particular layer or sublayer.

Accesg units to the output bitstream are reconstrueted in the decoding time order of samples
VVC tifacks needed for the chosen operating peinf(when the invocation condition a, b, or c abg

et of tracks

among the
ve is true),

or within the VVC merge base track (when the‘invocation condition d above is true), or withjin the VVC

extradtion base track (when the invocatiop,condition e above is true), or within the VVC track
invocdtion condition f above is true).

(when the

If sevgral tracks contain data for(the access unit, the alignment of respective samples in tracks is

performed based on the sample.decoding times.

A seqlience of access units ‘is reconstructed from the respective samples in the required
invoking the implicit recdnstruction process specified in subclause 11.6.2 repetitively.

sellected earlier, and

tracks by

ding time.

what was

— the sequence of access units does not end with EOS NAL units in each layer of the applied operating

point or an EOB NAL unit,

the file reader shall include an EOS NAL unit for each layer of the applied operating poi

nt into the

output bitstream. The included EOS NAL units may be placed at the end of the access unit in the

increasing order of the nuh_layer_id value of the EOS NAL units.

When a VVC bitstream is represented by multiple VVC tracks, the decoding times of the samples shall be such
that if the tracks were combined into a single bitstream ordered by increasing decoding time, the access unit
order would be correct as specified in ISO/IEC 23090-3.
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11.6.2 Implicit reconstruction of a VVC bitstream

This process specifies the reconstruction of an access unit from the time-aligned samples having the current

decoding t

ime among;:

— therequired VVC track(s),

— the associated VVC non-VCL tracks, if any, and

— the referenced VVC subpicture tracks, if any.

A time-aligned sample in each required VVC track or each associated VVC non-VCL track, if any, is the sample
with the same decoding time as the current decoding time. A time-aligned sample in each referenced VVC

Subpicture track if any-is the c:\mp]p that has the greatest r‘prnr‘ing time thatislessthan ore

ual to the

current de

coding time.

When rec¢nstructing a bitstream containing a sublayer for which the VCL NAL units‘have T

greater th
the same |

When the
the greate
current de|

When a s

parameter
VvcDecode

in 0, all lower sublayers (i.e., those for which the VCL NAL units have smaller‘Tempora
hyer are also included in the resulting bitstream.

sample(s) with the current decoding time contain VCL NAL units with*Temporalld gr
5t Temporalld included in the selected operating point, no access uhit is reconstructe
coding time.

mple of the track is marked as belonging to a sample group 'pase' and the groug
includes max_width,and max_height equalto max_picture_width,andlnax_picture_he
FCconfigurationRecord initially selected to reconstruct the bitstream, the following apy

The S

S NAL unit within the 'pase' sample group is plaeed before the NAL units present in

and affer the AUD NAL unit, if any.

Any S
a 'pas
NOTE 1

VvcDecode

VvcDecode
different tr

When recc

S NAL units in the reconstructed access unitas specified in this subclause that are not i
' sample group are removed.

When a VVC switchable tracks entity group is present, the file reader initially
FConfigurationRecord among the tracks that belong to the VVC switchable tracks entity grd
FConfigurationRecord is also usedfor extracting the SPS NAL unit within the 'pase' sampl
hck belonging to the VVC switchable tracks entity group when reconstructing a sample of that {

nstructing an access unitypicture units (as specified in ISO/IEC 23090-3) from samp

the same dlecoding time are placed/into the access unit in increasing order of the nuh_layer_id

following {

When
sampl
point,
first N

When

teps may be perforrhed when the condition applies:

a sample of the track containing the first picture unit of a sample is marked as beld
b group 'aud Wwithols idxand 1ower ols idx_inclusive corresponding to the targe
the AUD NAL unit within the 'aud ' sample group description entry is placed into the
AL unit of)the AU.

a sample in a track is marked as belonging to a sample group 'eos ' with ols idx, m{

lower

oLy idx inclusive corresponding to the target operating point, the EOS NAL units

emporalld
Id) within

eater than
d from the

ing type
L ght in the
lies:

the sample

nserted by

selects a
up and this
P group in a
rack.

les having
value. The

nging to a
operating
» AU as the

x_tid and
within the

'eos

' sample group description entry are placed into the AU after all NAL units from t

excluding the EOB NAL unit, when present.

he sample,

— Whenasampleinatrackis marked as belonging to a sample group 'eob ' withols idx,max tid,and
lower ols idx_inclusive corresponding to the target operating point, the EOB NAL unit within the
'eob ' sample group description entry is placed into the AU after all NAL units of the AU (including

th

e EOS NAL units, if any).

Only the picture units from the layers and sublayers that are in the target operating point are included in the
output bitstream.

NOTE 2
in the track

s required for bitstream reconstruction but do not belong to the target operating point.
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VVC decoder implementations take as input a bitstream corresponding to the target output layer set index

and the highest Temporalld value of the target operating point, which respectively correspond to the TargetOlsldx and
HighestTid variables of ISO/IEC 23090-3 Clause 8. A file parser needs to ensure that the reconstructed bitstream does
not contain any other layers and sublayers than those included in the target operating point before sending it to a VVC

decoder.

When reconstructing an access unit based on an operating point associated with output layer set index i (in
the for loop over num o1ss in the 'vopi' sample group), the following applies:

— When reconstructing an access unit, for each layer in the output layer set with index j in the range from
0 to layer count[i]-1,inclusive, if num ref sublayers in layer in ols[i][j] is greater than O, then
the VCL NAL units belongs to the sublayers of that layer for which the VCL NAL units have Temporalld

less than or equal to Min(num ref sublayers in layer in ols[il[j]-1,

max_temporal_

id), where

max_t
in the

When
0to 14
pictur
cnt eq

When aVV
in subclau

EpPot at-tdisthevatreof thecort capuudiug syntax elementfor-the operatingpoint,ay
resulting bitstream and the required tracks are selected accordingly.

reconstructing an access unit, for each layer in the output layer set with index j'in-the 1
ver count[i]-1,inclusive,ifnum ref sublayers in layer in ols[i][j]iS equal to 0, f]
e units of the reference layers only IRAP picture units and GDR picture unitsmith ph_rec
1al to 0 are included in the resulting bitstream and the required tracksyare selected acc

Ctrack containsa 'subp' or 'vveN' track reference, each picture unit'is reconstructed a
be 11.6.3. When a VVC track contains a 'recr' track reference, eachi picture unit is rec

as specifie
target ope

NAL units
UNSPEC_2
in ISO/IEC

The recons

Since a pafrticular layer or sublayer may be represented by more than one track, when figuri

required t

the particular layer or sublayer.

d in subclause 11.6.6. The process in subclause 11.6.3 or 11.6:671s repeated for each |
ating point in increasing nuh_layer_id order.

and NAL-unit-like structures with unspecified NAL Anit types (nal_unit_type in th
8 to UNSPEC_31, inclusive, i.e. nal_unit_type values/in the range of 28 to 31, inclusive,
23090-3), are discarded from the reconstructed.dcg¢ess units.

tructed access units are placed into the VVC bitstream in increasing order of decoding

racks for an operating point, a selection may need to be made among the set of tracks th

fa VVC track is resolved-to a picture unit in the order of the following numbered bulle]

JD NAL unit, whenpresent in the sample or in the time-aligned sample of the associate

ack, is includedinthe picture unit.
| When an'AUD NAL unit is present in a sample, it is the first NAL unit in the sample.

the sample is the first sample of a sequence of samples associated with the same saf
I, OPIyparameter set and SEI NAL units contained in the sample entry, if any, are incly

constructing a picture unit froem a sample in a VVC track with 'subp' or 'vveN' tra¢

e included

ange from
rom all the
bvery_poc_
ordingly.

s specified

bnstructed
hyer of the

e range of
as defined

time.

ng out the
bt all carry

S:

1 VVC non-

nple entry,
Ided in the

PUDit.

11.6.3 Re
reference
A sample @
a) The Al
VCL tr
NOTE
b) When
the D(
pictur
9]

When there is an associated VVC non-VCL track and the picture unit is the first picture unit in this access

unit that is reconstructed from the sample, the following NAL units are included in the picture unit:

iy

If there is at least one NAL unit in the time-aligned sample of the associated VVC non-VCL track

with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_APS_NUT, SUFFIX_SEI_NUT, FD_NUT, or
RSV_NVCL_27 (a NAL unit with such a NAL unit type cannot precede the first VCL NAL unit in a
picture unit), the NAL units (excluding the AUD NAL unit, if any) in the time-aligned sample of the

as

sociated VVC non-VCL track up to and excluding the first of these NAL units.
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2) Otherwise all NAL units in the time-aligned sample of the associated VVC non-VCL track.

d) Ifthere is atleast one NAL unit in the sample with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_
APS_NUT, SUFFIX_SEI_NUT, FD_NUT, or RSV_NVCL_27 (a NAL unit with such a NAL unit type cannot
precede the first VCL NAL unit in a picture unit), the NAL units in the sample up to and excluding the first
of these NAL units are included in the picture unit, otherwise all NAL units in the sample are included in
the picture unit.

e) Ifthereader has selected an operating point, the reader shall exclude any OPI NAL units stored in sample
entries and samples from the reconstructed access unit in all of the steps above.

NOTE 2  Itis discouraged to include OPI NAL units in sample entries or samples when multiple trac
to store layers or sublayers of a VVC bitstream.

ks are used

f) If the
track

Otheryvise, the following applies:

1) T
2) P
3) T
S
r
t
t
t
e
If

thle VVC subpicture track containsthe following NAL units:

VC track does not reference VVC subpicture tracks, the NAL units of the sample-fte
re included in the picture unit.

e track references are resolved as specified in subclause 11.6.4.

rameter sets are updated when necessary as specified in subclause ¥.6.5.

e picture unit is appended by the content of the time-alighed (in decoding timsg
ple from each referenced VVC subpicture track in the ordex'of the VVC subpicture tr
erenced in the 'supbp' track reference (when num subpic ref idx in the same grou
"spor' sample group entry mapped to this sample iscequal to 0) or in the order as s
'spor' sample group description entry mapped to ‘this sample (when num subpic |
same group entry of the 'spor' sample group entry mapped to this sample is great
cluding

all DCI, OPI, VPS, SPS, PPS, AUD, PH, EOS, and EOB NAL units; and

when a 'vvel'/'vvil' VVC subpicturétrack is referenced, all SEI NAL units that do 1
a scalable nesting SEI message with-sn_subpic_flag equal to 1.

h referenced VVC subpicture trackis associated with a VVC non-VCL track, the resolvec

If there is at least one NAL unit in the time-aligned sample of the associated VVC nor
with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_APS_NUT, SUFFIX_SEI_NU
or RSV_NVCL_27_(aNAL unit with such a NAL unit type cannot precede the first VCL |
a picture unit){the NAL units (excluding the AUD NAL unit, if any) in the time-aligned
the associated VVC non-VCL track up to and excluding the first of these NAL units.

Otherwiseall NAL units in the time-aligned sample of the associated VVC non-VCL tr

TheéNAL units from the sample of the referenced VVC subpicture track.

m the VVC

) resolved
acks being
p entry of
pecified in
ref idx in
er than 0),

10t contain

| sample of

-VCL track
I, FD_NUT,
NAL unitin
| sample of

ack.

THe remaining NAL units, if any, from the time-aligned sample of the associated VVC non

-VCL track.

Otherwise (a referenced VVC subpicture track is not associated with a VVC non-VCL track), the

re

solved sample of the VVC subpicture track is the sample of the VVC subpicture track.

4) After appending the picture unit by the content of the time-aligned (in decoding time) resolved

sa

mple from all the referenced VVC subpicture tracks, the following applies:

— The prefix APS NAL units are reordered prior to the first VCL NAL unit of the picture unit.

— The suffix APS NAL units are reordered after to the last VCL NAL unit of the picture unit.

g) AllNAL units in the sample with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_APS_NUT, SUFFIX_
SEI_NUT, FD_NUT, or RSV_NVCL_27 are included in the picture unit.
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When there is an associated VVC non-VCL track and the picture unit is the last picture unit in this access

unit that is reconstructed from the sample, all NAL units in in the time-aligned sample of the associated
VVC non-VCL track with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_APS_NUT, SUFFIX_SEI_
NUT, FD_NUT, or RSV_NVCL_27 are included in the picture unit.

to UNSPEC_31, inclusive, are discarded from the picture unit.

11.6.4 Resolving subpicture track references

All NAL units and NAL-unit-like structures in the sample with nal_unit_type in the range of UNSPEC_28

If num subpic ref idx in the 'spor' sample group description entry mapped to this sample is equal to 0,
each track reference in the 'subp' box is resolved as follows. Otherwise, the track reference track 1Ds[subp

track ref ddx[illinthe 'subp' TrackReferenceTypeBox is resolved for each instance of

ubp track ref

idx[i] infhe 'spor' sample group description entry mapped to this sample as follows.

NOTE 1

region without holes (i.e., all samples in the rectangular region are covered) and without overldps {i.e., al

the rectan

VVCs

Other}
the tr4

NOTE 2
a VvcConf]
displaying
produce a v

y

The tn
pictur

When
it shal

— thle same particular track, or

ar]

thle current sample.

NOTE 3
subpicture
constraineq

All the

The su

If the §rack reference points to a track ID of a VVC subpicture track, the track rteference is resg

ach sample of the VVC merge base track resolved from the 'subp' track references foris a

lar region are covered only once).

bpicture track.

vise (the track reference points to an 'alte' track group), the track reference is resolve
cks of the 'alte' track group.

\ reference to an 'alte' track group is advised to be resolved-to a track with (flags & 1) e

bf the track. For example, a player can select such a track when the content of the track is
iewport for omnidirectional video represented by the?/VC merge base track.

ck reference shall not be resolved to a particitlar subpicture track more than once p
e unit.

a particular track reference index value'was resolved to a particular track in the previg
be resolved in the current sample to-either of the following:

y other track in the same ' g1te' track group that contains a sync sample that is time-al

['he VVC subpicture tracks in the same 'alte' track group are necessarily independent of an,
fracks referenced by)the same VVC merge base track to avoid decoding mismatches and could
as follows:

VVC subpicture tracks contain VVC subpictures.

bpicture:boundaries are like picture boundaries.

11.6.5 Parameter set updating

rectangular
samples in

lved to the

d to any of

gual to 1 in

gurationBox Or VvcNALUConfigBox included in a samplerentry only when the applicatiop omits the

not used to

er a single

us sample,

igned with

y other VVC
herefore be

If a reader selects VVC subpicture tracks containing VVC subpictures with a set of subpicture ID values that
is the initial selection or differs from the previous selection, the following steps are taken:

— The 'spor' sample group description entry is studied to conclude whether a PPS or SPS NAL unit needs
to be changed.

NOTE 1

An SPS change is only possible at the start of a CLVS.

If the 'spor' sample group description entry indicates that start code emulation prevention bytes are

present before or within the subpicture IDs in the containing NAL unit, an RBSP is derived from the NAL
unit (i.e., start code emulation prevention bytes are removed). After the overriding in the next step, start

code e

mulation prevention is re-done.
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— The reader uses the bit position and subpicture ID length information in the 'spor' sample group entry

to conclude which bits are overwritten to update the subpicture IDs to the selected ones.

— When the subpicture ID values of a PPS or SPS are initially selected, the reader needs to rewrite the PPS

or SPS, respectively, with the selected subpicture ID values in the reconstructed access unit.

When the subpicture ID values of a PPS or SPS are changed compared to the previous PPS or SPS
(respectively) with the same PPS ID value or SPS ID value (respectively), the reader needs to include a
copy of that previous PPS and SPS (if the PPS or SPS with that same PPS or SPS ID value, respectively,
is not present in the access unit otherwise) and rewrite the PPS or SPS (respectively) with the updated
subpicture ID values in the reconstructed access unit.

When there is a 'minp' sample group description entry mapped to the sample of the VVC merge base track,

the following operations are applied:

The 'finp' sample group description entry is studied to conclude the value of pps_mixed_ndly_types_in_
pic_flqg as follows:

— The following examination is performed for each pair of track ID values of subpicture tracks selected
to|reconstruct a picture unit to determine whether they map to the trackeference mix sliop track
idkl[1] Ormix_subp track idx2[i]inthe 'minp' sample group descriptionentry mapped to thissample:

—{ If the track reference points to the track ID directly, the traek) ID maps to mix_sybp track
idx1[i] Ormix subp track idx2[i].

—{ Otherwise, if both of the following are true:
— the track reference points to an 'alte' track group ora 'snut' track group, and

— the 'alte’ track group or the 'snut' traek group, respectively, contains a track having the
track ID value,

the track ID value maps tomix subp trgok idx1[i] Ormix subp track idx2[i].

—{ Otherwise, the track ID value does\not map to mix subp track idx1[i] Or mix sybp track
idx2[i].

— If pny pair of subpicture tracks selected to reconstruct a picture unit have track ID values that map
tolmix subp track idx1[i] aRdmix subp track idx2[i] withthe same value of i, pps_milixed_nalu_
types_in_pic_flag is concluded to be equal to 1.

— Otherwise, pps_mixedinalu_types_in_pic_flag is concluded to be equal to 0.

If the yalue of pps_mixed’ nalu_types_in_pic_flag differs from that in the previous PPS NAL urlit with the
same PPS ID in the teconstructed bitstream, the following applies:

— en no RPSwas included in the picture unit by the steps above, the reader needs to include a copy of
thie PPSwith the updated pps_mixed_nalu_types_in_pic_flag value in the reconstructed picture unit.

— Thereader usesthe bit positioninthe 'minp' sample group entry to conclude which bitis oyerwritten
to update the pps_mixed_nalu_types_in_pic_flag.

11.6.6 Reconstructing a picture unit from a sample in a VVC track with 'recr' track reference

A sample of a VVC track is resolved to a picture unit in the order of the following numbered bullets:

a)

b)

The AUD NAL unit, when present in the sample, is included in the picture unit.
NOTE1 When an AUD NAL unitis present in a sample, it is the first NAL unit in the sample.

When the sample is the first sample of a sequence of samples associated with the same sample entry,
the DCI, OPI, parameter set and SEI NAL units contained in the sample entry, if any, are included in the
picture unit.

© ISO/IEC 2024 - All rights reserved
163


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

9
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e)

f)
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If there is at least one NAL unit in the sample with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_
APS_NUT, SUFFIX_SEI_NUT, FD_NUT, or RSV_.NVCL_27 (a NAL unit with such a NAL unit type cannot
precede the first VCL NAL unit in a picture unit), the NAL units in the sample up to and excluding the
first of these NAL units is included in the picture unit, otherwise all NAL units in the sample are included
in the picture unit.

The picture unitis appended by the content of the time-aligned (in decoding time) sample with NAL units
of the resolved regions from the referenced VVC track being referenced in the 'recr' track reference.
The order of NAL units is specified by the order of regions in the 'rror' sample group description entry
mapped to this sample. The NAL units are resolved as specified below.

1) Each region is resolved to the rectangular region indicated by region id[i] in the 'rror' sample
group description entry mapped to this sample as specified below.

—| The region shall not be resolved to a particular region more than once per a single pil:ture unit.

— If the value of region id[i] is not equal to any alternate region set id{j4 defined in the
'rror' sample group description entry, the resolved region corresponds, to the rectangular
region with unique identifier group1D equal region id[i].

—{ Otherwise (region id[i] 1is equal to a value of alternate region<set id[j] defined in the
'rror' sample group description entry), the region is resolved-to any rectangular region with
unique identifier groupIDd equal to any value of groupID[7¥ik# that belongs to th¢ alternate
region setwith alternate region set id[j] equalto regiomid[i],and ifaparticular region
id[i] value was resolved to a particular region in the previous sample, it shall be resqlved in the
current sample to either of the following:

— the same particular region, or

— any other region in the same alternate region set if a sync sample in the referpnced VVC
track is time-aligned with the current.sample.

NQTE 2 The regions in the same alternatéregion set are necessarily independent of any other regions
referenced by the same VVC extraction base“track to avoid decoding mismatches and could therefore be
copstrained as follows: All the regions gontain VVC subpictures, and the subpicture boundarfies are like
pi¢ture boundaries.

2) NAL units of the resolved regions are identified by group1p in the 'na1m' sample group description
erftry mapped to the time-aligned sample in the referenced VVC track.

3) After appending the picture unit with the NAL units of all the resolved regions, the following applies:
— The prefix APSINAL units are reordered prior to the first VCL NAL unit of the picturg unit.
— The suffix APS NAL units are reordered after the last VCL NAL unit of the picture unit.

All NALL units in the sample with nal_unit_type equal to EOS_NUT, EOB_NUT, SUFFIX_APS_NUIT, SUFFIX_
SEI_NUT, EDENUT, or RSV_NVCL_27 are included in the picture unit.

All NA[Lirfits and NAL-unit-like structures in the sample with nal_unit_type in the range of UNSPEC_28
to UNSPEC_31, inclusive, are discarded from the picture unit.

If a reader selects regions containing VVC subpictures with a set of subpicture ID values that is the
initial selection or differs from the previous selection, the following steps may be taken:

— The 'rror' sample group description entry is studied to conclude whether a PPS or SPS NAL unit
needs to be changed.

NOTE 3 An SPS change is only possible at the start of a CLVS.

— Ifthe 'rror' sample group description entry indicates that start code emulation prevention bytes
are present before or within the subpicture IDs in the containing NAL unit, an RBSP is derived from
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the NAL unit (i.e., start code emulation prevention bytes are removed). After the overriding in the
next step, start code emulation prevention is re-done.

The reader uses the bit position and subpicture ID length information in the 'rror' sample group

entry to conclude which bits are overwritten to update the subpicture IDs to the selected ones.

When the subpicture ID values of a PPS or SPS are initially selected, the reader needs to rewrite the

PPS or SPS, respectively, with the selected subpicture ID values in the reconstructed access unit.

When the subpicture ID values of a PPS or SPS are changed compared to the previous PPS or

SPS (respectively) with the same PPS ID value or SPS ID value (respectively), the reader needs to
include a copy of that previous PPS and SPS (if the PPS or SPS with that same PPS or SPS ID value,
respectively, is not present in the access unit otherwise) and rewrite the PPS or SPS (respectively)

w
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An EVC sample contains an access unit as defined in ISO/IEC 23094-1, and conforms to the sample format
specified in subclause 4.2.3.

12.3.2 Canonical order and restrictions

The canonical stream format is an EVC elementary stream that satisfies the following conditions in addition
to the general conditions in subclause 4.2.2:

If all VCL NAL units for a single picture are stored in the same track, they shall be contained within

the sample whose decoding time and composition time are those of the picture. Otherwise (i.e., when
pieces of a coded picture are stored in samples of different tracks), each of these samples shall have the
decoding time and composition time that are those of the coded picture.
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Access unit delimiter NAL units: The constraints about access unit delimiter NAL units defined in
[SO/IEC 23094-1 shall be obeyed.

SPSs and PPSs: An SPS or PPS to be used in a picture shall be present prior to the sample containing that
picture or in the sample for that picture. The sample entry shall carry at least the SPS and PPS needed to
process the first sample associated with it. Other SPSs and/or PPSs may be present in-band in the stream
if allowed by the sample entry.

APSs: EVC constraints for APS usage shall apply, for details refer to ISO/IEC 23094-1. The APSs may be
stored in the sample entry and/or in the samples.

SEI messages: SEI messages of declarative nature may be stored in the sample entry; there is no

prescription about removing such SEI messages from the samples.
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The pic width in luma samples and pic height in luma samples shall contain the highest values of
all parameter sets of this configuration record.

The toolsetindication toolset idc 1andtoolset idc hshall signalall tools thatare required to decode
the stream associated with this configuration record. The tools flags shall comply with the conformance
requirements as provided in ISO/IEC 23094-1 and shall be identical with the toolset idc h and
toolset idc 1 field thatis signalled in the SPS.

The value of chroma_format_idc in all the parameter sets shall be identical.
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— Thevalue of bit depth luma minus8 in all the parameter sets shall be identical.
— Thevalue of bit depth chroma minusg in all the parameter sets shall be identical.

Explicit indication is provided in the EVC Decoder Configuration Record about the chroma format and bit
depth used by the EVC video elementary stream. Each type of such information shall be identical in all
parameter sets, if present, in a single EVC configuration record. If two sequences differ in any type of such
information, two different EVC sample entries shall be used.

There is a set of arrays to carry initialization NAL units. The NAL unit types are restricted to indicate
SPS, PPS, APS, and SEI NAL units only. NAL unit types that are reserved in ISO/IEC 23094-1 and in this
specification may acquire a definition in the future specification, and readers should ignore NAL units with
unrecognized NAL unit types.

NOTE 2 [his 'tolerant’ behaviour is designed so that errors are not raised, allowing the possibility, of.packwards-
compatible fextensions to these arrays in future specifications.

It is recommended that the arrays in the decoder configuration record be in the order SPS) PPS, APS, SEL

12.3.3.2 $yntax

aligned (8) class EVCDecoderConfigurationRecord {
unsigngd int (8) configurationVersion = 1;
unsigngd int (8) profile idc;
unsigngd int (8) level idc;
unsigngd int (32) toolset idc h;
unsigngd int (32) toolset idc 1;
unsigngd int (2) chroma format idc;
unsigngd int(3) bit depth luma minus8;
unsigngd int (3) bit depth chroma minus8;
unsigngd int (16) pic width in luma samples;
unsigngd int (16) pic helght in luma samples;
unsigngd int (6) reserved = 000000 'b;
unsigngd int (2) LengthSizeMinusOne;

unsigngd int (8) num of arrays;

for (3F0; J < num of arrays; j++) {
unsfigned int(l) array completeness;
bit|(1l) reserved = '0'b;
unsfgned int (6) NAL unit type;
unsfgned int (16) num nalus;
for| (i=0; i< num nalus; 1i+4)\Ct

insigned int (16) nal whdE length;

pit (8*nal unit lengthy_nal unit;

3
3
2
3
3
1
1
6
2
8

12.3.3.3 Semantics

profile ific, lewed idc, toolset idc h, toolset idc 1,chroma format idc, toolset idc,bit dgpth luma
minus§ afd’ bit depth chroma minus8 contain the matching values for the fields in the PPS for all
paranjetér’sets of the configuration record.

pic width in luma_samples and pic height in luma samples contain the largest values for the fields
in all SPS of this configuration record when the stream does not contain additional SPS, that are not
included in the array of NAL units of this configuration record. They will contain the largest values for
the fields in all SPS of this configuration record and all SPS in the stream when the stream contains
additional SPS, that are not included in the array of NAL units of this configuration record. The value '0'
shall be used if the largest value of these fields in the SPS for all the parameter sets in this record is not
indicated through this field when the stream does not contain additional SPS, that are not included in
the array of NAL units of this configuration record or the value of these fields in the SPS in the stream
has the value larger than the largest value of the field in this record when the stream contains additional
SPS, that are not included in the array of NAL units of this configuration record.
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LengthSizeMinusOne plus 1 indicates the length in bytes of the NaLUnitLength field in a EVC video stream
sample in the stream to which this configuration record applies. For example, a size of one byte is
indicated with a value of 0. The value of this field shall be one of 0, 1, or 3 corresponding to a length
encoded with 1, 2, or 4 bytes, respectively.

numArrays indicates the number of arrays of NAL units of the indicated type(s).

array completeness when equal to 1 indicates that all NAL units of the given type are in the following
array and none are present in the samples used for reconstructing the referenced stream when equal
to 0 indicates that additional NAL units of the indicated type may be present in the samples used for
reconstructing the referenced stream; the permitted values are constrained by the sample entry name.

NAL unit type indicates the type of the NAL units in the following array (which shall be all of that type);
it takes a value as defined 1n [SU/TEC 2309%-T; 1T 1s restricted to take one of the values indicdting a SPS,
PPS, APPS, or SEI NAL unit.

num_nalus|indicates the number of NAL units of the indicated type included in the configuration|record for
the stifeam to which this configuration record applies.

nal unit Jength indicates the length in bytes of the NAL unit.

nal unit fontains an SPS, PPS, APS or a SEI NAL unit, as specified in ISO/IEC 23094-1.
12.4 Derjvation from ISO base media file format

12.4.1 EVCvideo stream definition: sample entry name and féormat

12.4.1.1 Definition

Sample Enfry Type: 'evc1’
Container: Sample Description Box ('stsd")
Mandatory: An 'evc1' sample entry is mandatory for EVC bitstream

Quantity: One or more sample entries-may be present

Box Type: 'eveC!

Container: EVC Samplé¢ Enitry (*evc1')
Mandatory: Yes

Quantity: One

An EVC [«wisual sample entry shall contain an EvcConfigurationBox. This indludes an
EVCDecoderConfigurationRecord, aS deflned In subclause 12.3.35.

An optional BitRateBox may be present in the EVC visual sample entry to signal the bit rate information of
the EVC video stream.

Multiple sample entries may be used, as permitted by ISO/IEC 14496-12, to indicate sections of video that
use different configurations or parameter sets.

When the sample entry name is 'evcl’, the stream to which this sample entry applies shall be a compliant
EVC stream as viewed by an EVC decoder operating under the configuration (including profile, level, and
toolset) given in the EvcConfigurationBox.
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The 'evci' sample entry allows for both storage of the parameter sets in the sample entry and in the stream.
The sps in stream, pps in stream, and aps in stream when set to 0, indicate that the array of the NAL
units of the corresponding type is complete.

If the sample of an 'evc1' track contains unspecified NAL unit types (NAL units that have NalUnitType
values in the range of 56 to 62, inclusive, as defined in ISO/IEC 23094-1), then the NAL units or NAL-unit-
like structures having unspecified NAL unit types shall be discarded from the sample. The canonical order
and restrictions as defined in subclause 12.3.2 shall apply after the removal of NAL units or NAL-unit-like
structures specified above.

12.4.1.2 Syntax

class EVCConfigurationBox extends Box ('evcC')
EVCDecpderConfigurationRecord () EVCConfig;

{

}

class EVCpampleEntry () extends VisualSampleEntry('evcl') {
EVCConfigurationBox config;
MPEG4EktensionDescriptorsBox () ; // optional

q

N

12.4.1.3 §emantics

d with the
he string).

Fname in the base class visualsampleEntry indicates the name‘of the compressor use
'\012EVC Coding" beingrecommended (\012 is 10, the number of bytes in the rest of t

Compresso
value

EVCDecodefConfigurationRecord is defined in subclause 12.3.3.

12.4.2 Parameter sets

12.4.2.1 Qverview

An EVC sal
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in the stre
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mple entry shall carry at least the SPS anid'PPS needed to process the first sample assoc
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e group description entry associated with the sample gives the type of parameter sets
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nt in-band
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present in

the samplg (SPS and/or PPS and/or APS).

12.4.2.2 In-band parameter set'indication sample group entry

12.4.2.2.1| Definition

Group Typks: st

Container: SampleGroupDescriptionBox ('sgpd')
Mandatory: No

Quantity: Zero or more

A Parameter Set sample group identifies samples that contain one or more parameter set of type SPS, PPS,
or APS. The grouping type parameter is not defined for the sampleToGroupBox with grouping type 'pssi'.

12.4.2.2.2 Syntax

class PSSampleGroupEntry ()
{

extends VisualSampleGroupEntry ('pssl')

unsigned int(l) sps present;
unsigned int(l) pps present;
unsigned int (1) aps_ present;
bit (5) reserved = 0;
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12.4.2.2.3 Semantics

sps_present indicates that a sample associated with this sample group description entry contains an SPS
NAL unit if set to 1, or does not contain any SPS NAL unit if set to 0.

pps_present indicates that a sample associated with this sample group description entry contains an PPS
NAL unit if set to 1, or does not contain any PPS NAL unit if set to 0.

aps_present indicates that a sample associated with this sample group description entry contains an APS
NAL unit if set to 1, or does not contain any APS NAL unit if set to 0. When sps_present and pps_present
are both equal to 0, aps_present shall be equal to 1.

12.4.3 Sypc sample

An EVC sypnc sample shall contain VCL NAL units with NALUnitType IDR_NUT only; alkSPS, PHS and APS
required tp process the bitstream from this sync sample on shall either be in this. sync samplg or in the
associated|sample description entry.

Table 16 indicates the mapping between EVC VCL NAL unit types, ISOBMFFrsync sample status and SAP
types as dpcumented in ISO/IEC 14496-12.

Table 16 — Mapping of sync sample status and SAP types to NAL unit type

NAL Unit Type ISOBMFF sync SAP type
sample status
IDR_NUT true lor?2
IDR_NUT alfter which |false 3
some pictufres are
not decodaple

12.4.4 Definition of a sub-sample for EVC

For the us¢ of the subsampleInformationBex as defined in ISO/IEC 14496-12 in a EVC stream, a Jub-sample
is defined pn the basis of the value of the-f1ags field of the sub-sample information box as specified below.
The presence of this box is optional;-however, if present in a track containing EVC data, the codec |specific
parameterf field in the box shall have the semantics defined here.

flags spedifies the type of sub=sample information given in this box as follows:
0: NAL-unit-based sub-samples: A sub-sample contains one or more contiguous NAL units.

1: Tije-based sub-samples: A sub-sample contains the VCL NAL units with all CTUs of one ti|e together
w]th any-associated non-VCL NAL units, if any.

2: Sljce<based sub-samples; A sub-sample contains one slice (i.e., one VCL NAL unit) and thefassociated
ndn*VCL NAL units, if any.

3: Temporal ID-based sub-sample; A sub-sample contains all the VCL NAL units (of the sample) with
the same Temporalld value, with any associated non-VCL NAL units if any.

Other values of f1ags are reserved.

The subsample priority field shall be set to a value in accordance with the specification of this field in
ISO/IEC 14496-12.

The discardable field shall be set to 1 only if this sample would still be decodable if this sub-sample is
discarded (e.g. the sub-sample consists of an SEI NAL unit).
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The length field, as defined in subclause 4.2.3, of each NAL unit in the sub-sample shall be included in the
sub-sample size.

Thecodec_specific_parameters ﬁekioftheSubSampleInformationBoxiSdeﬁnedfbrE\“:anbHOMS:
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When reconstructing an EVC bitstream, the reconstructed access units are placed into the EVC bitstream in

increasing

order of decoding time.

12.5.3 EVC slice component track

12.5.3.1 Definition

EVC slice component track is a track contains a subset of a picture composed of one or more EVC slices. EVC
slice component track with sample entry type 'evs1' shall only contain VCL NAL units or non-VCL NAL but
it shall not contain non-VCL NAL units whose NALUnitType is not equal to SPS_NUT, PPS_NUT or APS_NUT.
EVC slice component track with sample entry type 'evs2' can contain any VCL NAL units or non-VCL NAL
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units. If a EVC slice component track contains any parameter set NAL units, then all parameter sets required
to process VCL NAL units in the track shall be contained in either the same track or the EVC slice base track.
This type of track shall have TrackrReferenceBox with 'evcr' track reference type to link this type of track
to the track containing non-VCL NAL units required to decode the VCL NAL units in this track.

12.5.3.2 Sample entry for EVC slice component track
12.5.3.2.1 Definition

Sample Entry Type: 'evsl' or 'evs2'

Container: Sample Table Box ('stb1')

Mandatory: An 'evsl'or 'evs2' sample entry is mandatory

Quantity: One or more sample entries may be present

Box Type: ‘evsC!

Container{ EVC Slice Component Sample Entry ("evs1' or 'evs2')
Mandatory: Yes

Quantity: One

An EVC viqual sample entry shall contain an EVC Slice Compongent Track Configuration Box, as defjned below
when a track is an EVC slice component track. This include$\an evcsiiceComonentTrackConfiguratfionRecord.

An optiongl BitRateBox may be present in the EVC visual sample entry to signal the bit rate information of
the EVC slice data in this track.

Multiple shmple entries may be used, as permiitted by the ISO Base Media File Format specification, to
indicate sqctions of video that use different configurations or parameter sets.

12.5.3.2.2| Syntax

class EVCPliceComponentTrackSampleEntry ()
extgnds VisualSampleEntry ('evsl' or 'evs2') {
EVCSlifeComponentTrack@ehfigurationBox config;

class EVCpBliceComponentTrackConfigurationBox extends Box('evsC') {
EVCSligeComporiéntTrackConfigurationRecord () config;

}

aligned (8L _&lass EVCSliceComponentTrackConfigurationRecord {
unsigned int (16) numOfSlice;
for (i=0; 1 < numOfSlice; i++) {
unsigned int (16) numOfTile;
for (i=0; j< numOfTiles; Jj++) {
unsigned int (16) tilelID;

}

12.5.3.2.3 Semantics
numOfSlice indicates the number of slices contained in this track.

numOfTile indicates the number of tiles in a slice.
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tileID indicates the tile ID.

12.5.4 EVCslice base track

12.5.4.1 Definition

EVC slice base track is a track contains non-VCL NAL units required to decode VCL NAL units in any EVC slice
component tracks reference by 'evcr' track reference. This type of track can also include VCL NAL units of
one or more slices belong to the same picture with the EVC slice component tracks referencing this track.
The restrictions in subclause 12.3.2 are applied to this type of track except that EVC slice base track can only
include any SPS, PPS and APS which are not included in the array of NAL units of the configuration record
of the track when they are required for decoding of VCL NAL units in the same track. The parameter sets

required f
the EVC sli
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FampleEntry () extends VisualSampleEntry ('evml') {
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Semantics

defined in

1l BitRateBox may be present in the EVC'visual sample entry to signal the bit rate infojrmation of

ication, to

d with the

Compresso

Fhante in the base class visualsampleEntry indicates the name of the compressor use

value "\012EVC Coding" being recommended (\012 is 10, the number of bytes in the rest of the string).

EVCDecoderConfigurationRecord is defined in subclause 12.3.3.

13 LCEVC elementary streams and sample definitions

13.1 Overview

The Low Complexity Enhancement Video Coding (LCEVC) standard, specified in ISO/IEC 23094-2, is a low
complexity solution to apply enhancement to existing video coding bitstreams generated using other video

coding sys

tems (e.g. AVC, HEVC, EVC, VVC).
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Since the LCEVC elementary streams carry enhancement to a "base" codec such as the ones listed above, the
LCEVC elementary stream in its own track refers to a "base" codec elementary stream in a separate track, so
that the LCEVC stream can be decoded in conjunction with the "base" stream, while the "base" stream can
be decoded independently of the LCEVC stream.

This clause defines the carriage of LCEVC elementary streams in the ISO base media file format as defined in
this document.

Internet media applications require defined values for the 'codecs' parameter specified in IETF RFC 6381
for ISOBMFF Media tracks. The 'codecs' parameter string for the LCEVC codec is defined in subclause E.10.

13.2 Elementary stream structure

LCEVC ele
follows pr
is subdivid
informatia

The sequé
informatia
elementar

13.3 Sam

13.3.1 Oy

An LCEVC
this docur
syntax and

An LCEVC

entary streams are structured as NAL units and their storage in the ISO Base Media}

tciples similar to other NAL structured video formats. The storage of LCEVC elementa
ed into two parts: static information that is globally used in the elementary stream and dynamic

n that may vary per sample.

nce_configuration, global_configuration, and additional_info are considered to be j
n that rarely changes and is considered to be static. In case these parameter sets chg
y stream, a sample grouping is defined that indicates at which sample.the parameter se

ple and configuration definitions

erview

Sample follows the same structure of the "GeneralDefinitions" as defined in subclau

ile Format
'y streams

art of the
nge in the
ts change.

se 4.2.3 of

hent. The only additional constraint is that the ‘WecoderconfigurationRecord shall
semantics specific for LCEVC, i.e. LcEVCDecodexConfigurationRecord.

Sample contains an access unit as defineddn ISO/IEC 23094-2.

13.3.2 Canonical order

The canon

The follow

SC, G(
in a pi
least
track
when

prescy

cal stream format is an LCEVC elementary stream that conforms to ISO/IEC 23094-2.
ing additional constraints apply:

, additional_info: sequence_configuration, global_configuration, and additional_info
Cture must be sentgrior to the sample containing that picture or in the sample for that
ne sequence_configuration and one global_configuration must be stored in the sample €
hat contains the.CEVC elementary stream. The sequence_configuration and global_con|
carried in a'sample for a specific picture, shall be present at least in each sync sample.

SEI meessages:-SEI messages of declarative nature may be stored in the sample entry; f

iptioh;about removing such SEI messages from the samples.

Filler

ata: Video datais n:\fnrq]]y rpprpcpnfpd asvariable bitrate in the file format and shol

follow the

to be used
picture. At
ntry of the
[figuration,

here is no

Id be filled

for transmission if needed.

13.3.3 Decoder configuration information

13.3.3.1 Definition

This subclause specifies the Decoder Configuration Information for ISO/IEC 23094-2 video content.

This record contains a version field. This version of the specification defines version 1 of this record.
Incompatible changes to the record will be indicated by a change of version number. Readers shall not
attempt to decode this record or the streams to which it applies if the version number is unrecognised.

© ISO/IEC 2024 - All rights reserved
174


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

Compatible extensions to this record will extend it and will not change the configuration version code.
Readers should be prepared to ignore unrecognised data beyond the definition of the data they understand.

The values ﬁn‘LCEVCProfileIndication,LCEVCLevelIndication,chroma_format_idc,pic_width_in_luma_
samples, pic height in luma samples, bit depth luma minus8, and bit depth chroma minus8 shall be
valid for all parameter sets (SC, GC, additional_info) that are activated when the stream described by this
record is decoded (referred to as "all the parameter sets" in the reminder of this clause).

Specifically, the following restrictions apply:

The profile indication 1.cEvCProfileIndication shall indicate a profile to which the stream associated
with this configuration record conforms.

er than the

| IS ] 3 1 . Loll i 4 | 1 of il 14 4
CIIIIUICAtiUIl LUCOVUOULEVE L IIIULCA U LOIT SITAdIl TIITUICLAlT A ITVECI UL LGPGUIIIL)’ C\.iual LU Ul 51 Cdadll

t level indicated in all the parameter sets of this configuration record.

Thele
highed

The p] t values of

all par

c width in luma samples and pic height in luma samples shall contain the'higheg

ameter sets of this configuration record.
The vdlue of chroma format idc in all the parameter sets shall be identical.

The vdlue of bit depth luma minus8 in all the parameter sets shall be identical.

The vdlue of bit depth chroma minus8 in all the parameter sets shalllbeidentical.

ima format

Explicit in
and bit dé

Hication is provided in the LCEVC Decoder Configuration-Information about the chro
pth used by the LCEVC video elementary stream. Each\instance of such informatic

identical i

any instane of such information, two different LCEVC sample €ntries shall be used.

The lengt
parameter

[t is recommended that the parameter sets be in the'order of SC, GC, additional_info, and SEI.

q

13.3.3.2 S
aligned (8
unsign
unsign
unsign
unsign
unsign
unsign
unsign
bit (6)
unsign
unsign
unsign
unsign
unsign

all parameter sets, if present, in a single LCEVC configuration record. If two sequenc

field is used in each sample to indicate the.length of its contained NAL units as ¥
sets, if stored in the sample entry.

yntax

class LCEVCDecoderConfiguxationRecord {
int (8) configurationVersion = 1;

LCEVCProfileIhdication;

LCEVCLevelIndication;

chroma_ fiormat idc;

bit depth® luma minus8;

bit depth chroma minus8;

Ed lengthSizeMinusOne;

reserved “"‘11111'b;

bd int (32) ) pic_width in luma samples;

bd int (B2)" pic_height in luma samples;

bd in&{l) sc in stream;
(
(

el
Ed
Ed
b d
el
Ed

bd ilnt (1) gc in stream;

4
1
bd\Ant (1) ai in stream;

n shall be

bs differ in

vell as the

alorved = 111711 'h-

bit (5)

unsigned int (8)
=0;

for (3
bit
uns
uns

for

bit (8*nalUnitLength)

numOfArrays;
j < numOfArrays; j++) {
(2) reserved '00'b;
igned int (6) NAL unit type;
igned int(16) numOfNalus;

(1i=0; i< numOfNalus; i++) {
unsigned int (16) nalUnitLength;

nalUnit;
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13.3.3.3 Semantics

LCEVCProf

ileIndication,

LCEVCLevelIndication, chroma format idc, bit depth luma minus8 and bit

depth chroma minus8 contain the matching values for the fields in the SC and GC for all parameter sets

of the

configuration record.

lengthsizeMinusOne indicates the length in bytes of the NaALUnitLength field in an LCEVC video sample of the
associated stream minus one. For example, a size of one byte is indicated with a value of 0. The value of
this field shall be one of 0, 1, or 3 corresponding to a length encoded with 1, 2, or 4 bytes, respectively.

pic width in luma samples and pic height in luma samples contain the largest values for the fields in
all SC and GC of this configuration record when the value of the sc_in stream field is '0". The picture
dimensions of the LCEVC track, width and height in Luminance samples, are the maximum dimensions

for thd

They will ¢
strearn
paramn

is'0' o
of the

sc_in str
includ

gc_in str
in the

ai in str
array

numOfArra
NAL unit
takes
additi

numOfNalu
the sty

nalUnitLe

nalUnit CQ

13.4 Der

LCEVC track.

ontain the largest values for the fields in all SC and GC in the stream when the value‘of

eter sets in this record is not indicated through this field when the value of thesc in s
I the value of these fields in the SC and GC in the stream has the value largérthan the la
field in this record when the value of the sc_in streamfield is 1.

bam indicates that the stream may contain additional sequenee_configuration, th
ed in the array of NAL units of this configuration record.

tam indicates that the stream may contain additional global_¢onfiguration, that are n
array of NAL units of this configuration record.

bam indicates that the stream may contain additiondl additional_info, that are not incly
bf NAL units of this configuration record.

/s indicates the number of arrays of NAL units'of the indicated type(s).

Eype indicates the type of the NAL units iftthe following array (which shall be all of th
h value as defined in ISO/IEC 23094-2;,it\s restricted to take one of the values indicatin
nal_info, or SEI NAL unit.

s indicates the number of NAL units of the indicated type included in the configuration
eam to which this configuration record applies.

hgth indicates the length'in bytes of the NAL unit.

vation from ISO base media file format

13.4.1 LJEVC video stream definition: sample entry name and format

field is '1". The value '0' shall be used if the largest value of these fields in the SC and G(

ntains a SC, GC, additional information or SEI NAL unit, as specified in ISO/IEC 23094-2.

thESc_in_
[ for all the
t ream field
gest value

ht are not

ot included

tIded in the

at type); it

g a SG, GC,

record for

13.4.1.1 Definition

Sample Entry and Box Types: '1vcl'

Container: Sample Description Box ('stsd')
Mandatory:  An '1vcl' sample entry is mandatory
Quantity: One or more sample entries may be present
Box Type: "lveC!
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Container: LCEVC Sample Entry (' 1vc1')
Mandatory:  Yes
Quantity: One

An LCEVC visual sample entry shall contain an 1.cEvcConfigurationBox, as defined below. This includes an
LCEVCDecoderConfigurationRecord, as defined in subclause 13.3.3.

An optional BitRateBox may be present in the LCEVC visual sample entry to signal the bit rate information
of the LCEVC video stream. Extension descriptors that should be inserted into the Elementary Stream

Descriptor, when used in MPEG-4, may also be present.

The samp:r entry name 'lvcl' may only be used when the stream to which this sample entry applies is
a compliant LCEVC stream as viewed by an LCEVC decoder operating under the configuration|(including
profile and level) given in the 1.cEvcConfigurationBox.
13.4.1.2 §yntax
class LCEyVCConfigurationBox extends Box('lvcC') {

LCEVCDg¢coderConfigurationRecord () config;
}
class LCEYCSampleEntry () extends VisualSampleEntry('lvcl') {

LCEVCCpnfigurationBox config;

MPEG4EktensionDescriptorsBox(); // optional
}
13.4.1.3 §emantics
Compressolname in the base class visualsampleEntry indicates the name of the compressor used with the

value [\0141.CcEVC Coding™ being recommended (\014 (octal) is 12 (decimal), the number of biytes in the

rest of the string).

LCEVCDecofierConfigurationRecord is defined in'subclause 13.3.3.
13.4.2 LJEVC track structure
An LCEVC stream represents an enhancement to another external video track in a file. The track fontaining
the externpl base layer stream is nominated as the "base track". For an LCEVC bitstream with its jassociated
external base track, the base track is always assigned one track of its own.
There shal] be atleast one external base track that, when taken as "base" stream for the LCEVC "enhpncement”
stream, represents a camplete set of encoded information. This group of tracks that forms th¢ complete
encoded infformation’jscalled the "complete set".
The picturje dimensions of the base track, width and height in luma samples, are specified by the relevant
DecoderCopfigurationRecord of the base track (e.g. AVCDecoderConfigurationRecord, HEVCDecodgrConfigur
ationRecofd):

The picture dimensions of the LCEVC track, width and height in luma samples, are specified by the specific
LCEVCDecoderConfigurationRecord, and are the maximum dimensions for the LCEVC track.

The LCEVC track that is part of the same "complete set" shall be linked to the "base track" by means of
a track reference of type 'sbas' (scalable base), as defined in subclause 6.5.1 of this document and in
ISO/IEC 14496-12.

The LCEVC track associated to the base track shall share the same timescale as the base track. When the
base track is coded using AVC, the base track shall be constructed according to Clause 5, without using
separate parameter set tracks. When the base track is coded using HEVC, the base track shall be constructed
according to Clause 8. When the base track is coded using VVC, the base track shall be constructed according
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to Clause 11. When the base track is coded using EVC, the base track shall be constructed according to

Clause 12.

13.4.3 Parameter sets

Each LCEVC sample entry, which contains the LCEVC video stream decoder specific information, includes an
instance of SC (sequence_configuration) and GC (global_configuration) as specified in ISO/IEC 23094-2. Such
parameter sets, or configuration blocks in LCEVC terminology, shall be at the beginning of the LCEVC sample
when they are stored in conjunction with the associated video data NAL units.

13.4.4 Sync sample

A sample i

coded pict

Since the I
the base tr

LCEVC ass
When the

units in th
decoder cg

Since the 1
LCEVC hafg
GOP randa

the corres

constderedasasyncsampteif the videodata NAEunits tirthesampte-indicate-that
ire contained in the sample is an instantaneous decoding refresh (IDR) picture.

CEVC video specification mandates that an LCEVC IDR picture shall occur in corresp

bciated track of the same complete set.
sample entry name is '1vc1', the corresponding SC and GC needed todecode the vide

e sample of the IDR picture and the following samples in decoding order are conta

CEVC track samples make use the associated base track samples for decoding, the syn

bonding sync sample of the base track has also SAP type 1.

ack IDR picture, it is guaranteed that for each base track sync sample there is.a-8ync sa

always SAP type 1, as defined in ISO/IEC 14496-12, known in some coding schemes a
m access point". There is no guarantee that for the syncisample of the LCEVC track of §

the LCEVC

bndence of
mple in the

data NAL

;rned in the
nfiguration of the video elementary stream or at the beginning.of.the same stream san

hple.

r sample of
s a "closed
AP type 1,
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Annex A
(normative)

In-stream structures

A.1 General

Aggregato

s and Extractors are file format internal structures Pnah]ing efficient grouping of NAL units or

extraction

Aggregato
code emul
or ISO/IE(
structure.
NAL units)
be output |

These stru
ISO/IEC 23

See Annex
defined"

A.2 Aggregators

A.2.1 De

This subc
repetitive.

Aggregato
For storag

Aggre
NAL u

If the

header

equal
for the

nkl unit_type values.

of NAL units from other tracks.

's and Extractors use a syntax that is similar to the NAL unit syntax but does nét follo
htion prevention mechanism required for the NAL unit syntax as specified,imJISO/IE(

23008-2. These NAL-unit-like structures are seen as NAL units in the.context of {
While accessing a sample, Aggregators shall be removed (leaving their_contained or

and Extractors shall be replaced by the data they reference. Aggregators and Extracto
by file parsers.

ctures use NAL unit types reserved for the application/transport layer by ISO/IEC 14
008-2.

| F for more information about use of "reserved", "unspecified", "not specified" and "

finition

ause describes Aggregators, whichi*enable NALU-map-group entries to be cons
(See Annex B).

's are used to group NAL units'belonging to the same sample.
e of ISO/IEC 14496-10 video, the following rules apply:

bators use the same NAL unit header as SVC VCL NAL units, MVC VCL NAL units, MVC+D
hits, or 3D-AVC VCI NAL units, but with a different value of NAL unit type.

sample entry \contains the MVCD Configuration Box or the A3D Configuration Box, th
of the aggregator follows the syntax of the NAL unit header for the NAL unit of nal

Fo 21. Othérwise, the NAL unit header of the aggregator follows the syntax of the NAL u
NAE unit of nal_unit_type equal to 20.

v the start

14496-10
he sample
referenced
s shall not

1496-10 or

registrant-

stent and

depth VCL

p NAL unit
| unit_type
nit header

Ifthe 43

is used for the aggregator.

(spec1f1ed in ISO/IEC 14496 10) of an aggregator is equal to 1 the NAL unlt header of SVC VCL NAL units

Otherwise, if the sample entry contains the MVCD Configuration Box or the A3D Configuration Box and

additionally the avc_3d_extension_flag of the NAL unit syntax of an aggregator is equal to 1, the NAL unit
header of 3D-AVC VCL NAL units is used for the aggregator.

Otherwise, the NAL unit header of MVC and MVC+D depth VCL NAL units is used for the aggregator.

For storage of ISO/IEC 23008-2 video, Aggregators use the NAL unit header as defined in ISO/IEC 23008-2,
which has the same syntax for plain HEVC and layered HEVC. An ISO/IEC 23008-2 aggregator shall
not aggregate NAL units belonging to more than one picture unit (where picture unit is defined in
ISO/IEC 23008-2).
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Aggregators can both aggregate, by inclusion, NAL units within them (within the size indicated by their
length) and also aggregate, by reference, NAL units that follow them (within the area indicated by the
additional bytes field within them). When the stream is scanned by a file reader that does not support
aggregators, only the included NAL units are seen as "within" the aggregator. This permits such a file reader
to skip a whole set of un-needed NAL units when they are aggregated by inclusion. This also permits such a
file reader not to skip NAL units but let them remain in-stream when they are aggregated by reference.

When the aggregator is referenced by either an extractor with data_length equal to zero, or by a Map sample
group, the aggregator is treated as aggregating both the included and referenced bytes.

An Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An
aggregator shall not include or reference another aggregator directly; however, an aggregator may include
or reference an extractor that references an aggregator.

An Aggregptor shall not be empty, i.e., it shall include or reference to at least one NAL unit.

When scar

a)

ning the stream:

if the § hrded with

itsinc

hggregator is unrecognized (e.g. by an AVC or HEVC reader or decoder) it is.easily disc:
uded content;

b) if the 4

and re

ggregator is not needed (i.e. it belongs to an undesired layer) it and 'its contents both by inclusion

ference are easily discarded (using its length and additional_bytes fields);

if the gggregator is needed, its header is easily discarded and its contents retained.

)

An aggregator is stored within a sample like a NAL unit.

All NAL urlits remain in decoding order within an aggregator

A.2.2 Syptax

class ali (AggregatorSize) ({
NALUni
unsign
unsign
add
i 4= 1
while
uns

bned (8) Aggregator
FHeader () ;

bd int 1 sizeof (NALUnitHeader ()J\;
bd int ((lengthSizeMinusOne+1) *38)

i tional bytes;

bngthSizeMinusOne+1;
(i<AggregatorSize) {

i gned int ( (lengthSizeMinusOne+1l) *8)
NALUnitLength;

i gned int (NALUnitLength*8) NALUnit;
NALUnitLength+lengthSizeMinusOne+l;

uns
i+

}

NOTE
specified in
in the rang
bitstream g
they will ne

[he syntax.0f-Aggregators does not always follow the NAL unit syntax and the NAL unit
ISO/IEC,24496-10 or ISO/IEC 23008-2. For example, there can be three continuous bytes equ
b of 0000000 to 0x000010, inclusive. This specifiation disallows the presence of Aggregator;
utput from parsing a file, therefore formal non-compliance with the video specifications is im

constraints
] to a value
s in a video
material as

verbe presented to a video decoder.

A.2.3 Semantics

The value of the variable AggregatorSize is equal to the size of the aggregator, and the function sizeof(X)
returns the size of the field X in bytes.

NALUnitHeader (): the first four bytes of SVC, MVC, and MVC+D depth VCL NAL units, or the first three bytes
of 3D-AVC NAL units, or the first two bytes of ISO/IEC 23008-2 NAL units.

nal unit type shall be setto 30 for ISO/IEC 14496-10 video and 48 for ISO/IEC 23008-2 video.
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aggregator including or referencing SVC NAL units, the following shall apply.

forbidden zero bit and reserved three 2bits shall be set as specified in ISO/IEC 14496-10.

Other

fields (nal ref idc, idr flag, priority id, no_inter layer pred flag,

dependency id,

quality id, temporal id, use ref base pic flag, discardable flag, and output_flag) shall be
set as specified in A.4.

For an aggregator including or referencing MVC or MVC+D depth NAL units, the following shall apply.

fo

rbidden zero bit and reserved one bit shall be set as specified in [SO/IEC 14496-10.

Other fields (nalirefiidc, non idr flag, priority id, view id, temporal id, anchor pic flag,

and inter view f£1 :m) shall be setas Qppl‘ifipd inAS

For an|
fq

Of

For an|
ife

Of

additiona
when

NALUnitLe
the 1e

NALUnit:a

size off

A.3 Exti

A.3.1 De

This subcl
tracks that

An Aggreg
extractor

aggregator including or referencing 3D-AVC NAL units, the following shall apply.
rbidden zero bit and reserved three 2bits shall be setas specified in ISO/4EC1449

her fields (nalirefiidc, view idx, depth flag, non idr flag,

- temgoral id,
flag, and inter view flag) shall be setas specified in A.6.

ar|

aggregator including or referencing ISO/IEC 23008-2 NAL units, the following shall ap
rbidden zero bit shall be setas specified in ISO/IEC 23008-2:
her fields (nuh_layer idand nuh temporal id plusl) shalDbe setas specified in A.7.6.

| bytes: The number of bytes following this aggregator that should be considered as ¢

hgth: Specifies the size, in bytes, of the NAL unit following. The size of this field is spe
hgthSizeMinusOne field.

INAL unit as specified in ISO/IEC 14496%10 or ISO/IEC 23008-2, including the NAL unit h
the NAL unit is specified by NaLuni tiiength.

ractors for SVC, MVC, and-MVD tracks
finition

huse describes Extractors for SVC, MVC, or MVD tracks. Extractors enable compact fo
extract, by reference, NAL unit data from other tracks.

ator may jinelude or reference Extractors. An Extractor may reference Aggregators
s processéd by a file reader that requires it, the extractor is logically replaced by t

references
another ex

NOTE

extractor cannot.

Those bytes shall not contain extractors; an extractor shall not reference, directly or
tractor.

b-10.

chor pic_

bly.

ggregated

his aggregator is referenced by an extractor with«data_length equal to zero or Map sanmple group.

rified with

eader. The

rmation of

When an
he bytes it
indirectly,

edced by the

An extractor contains an instruction to extract data from another track, which is linked to the track in which
the extractor resides, by means of a track reference of type 'scal.

The bytes copied shall be one of the following:

a) One entire NAL unit; note that when an Aggregator is referenced, both the included and referenced
bytes are copied

b) More than one entire NAL unit

In both cases the bytes extracted start with a valid length field and a NAL unit header.
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The bytes are copied only from the single identified sample in the track referenced through the indicated
'scal' track reference. When a 'scal' track reference points to a track group idofan 'alte' track group,
any single track of the 'aite' track group is a valid source for extraction. The alignment is on decoding
time, i.e. using the time-to-sample table only, followed by a counted offset in sample number. Extractors are
a media-level concept and hence apply to the destination track before any edit list is considered. (However,
one would normally expect that the edit lists in the two tracks would be identical).

A.3.2 Syntax

class aligned(8) Extractor () {

NALUnitHeader () ;

unsigned int(8) track ref index;

signed int (8) sample offset;

UHSigI’l et T \lcuujthsi =M rrsOrret 1; ¢8;
datp offset;

unsigngd int ((lengthSizeMinusOne+1) *8)
datp length;

}
NOTE [he syntax of Extractors does not always follow the NAL unit syntax and the NAL\unit constraints specified
in ISO/IEC 14496-10. For example, there can be three continuous bytes equal to a valuetin-the range of 0000000 to
0x000010, Inclusive. This document disallows the presence of Extractors in a video hitstream output fromn parsing a

file, therefore formal non-compliance with the video specifications is immaterial as they will never be pr¢sented to a
video decoder.

A.3.3 Semantics

NALUnitHehder (): the first four bytes of SVC, MVC and MVC+D depth VCL NAL units, or the first three bytes
of 3D-AVC NAL units.

na] unit type shall be setto 31 for ISO/IEC 14496+10 video.
For an|extractor referencing SVC NAL units, the following shall apply.
fdrbidden zero bit and reserved three 2bits shall be set as specified in ISO/IEC 1449p-10.

Other fields (nal ref idc, idr flag¢; priority id, no inter layer pred flag, depehdency id,
quality id, temporal id, (use ref base pic flag, discardable flag, and oufput flag)
shall be set as specified in A.4.

For an|extractor referencing MV.€ or MVC+D depth NAL units, the following shall apply.
fdrbidden zero bit@ld reserved one bit shall be setas specified in ISO/IEC 14496-10

Other fields (nal{r¢f idc, non idr flag, priority id, view id, temporal id, anchor |pic flag,
and intexlview flag) shall be setas specified in A.5.

For an|extractorreferencing 3D-AVC NAL units, the following shall apply.

fdrbidden zero bit and reserved three 2bits shall be setas specified in ISO/IEC 1449p-10.

Other Tields (nal ref idc, view idx, depth flag, non idr flag, temporal id, anchor pic
flag, and inter view flag) shall be setas specified in A.6.

track ref index specifies the index of the track reference of type 'scal' to use to find the track from which
to extract data. The sample in that track from which data is extracted is temporally aligned or nearest
preceding in the media decoding timeline, i.e. using the time-to-sample table only, adjusted by an offset
specified by sample_offset with the sample containing the Extractor. The first track reference has the
index value 1; the value 0 is reserved.

sample offset gives the relative index of the sample in the linked track that shall be used as the source
of information. Sample 0 (zero) is the sample with the same, or the closest preceding, decoding time
compared to the decoding time of the sample containing the extractor; sample 1 (one) is the next sample,
sample -1 (minus 1) is the previous sample, and so on.
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data_offset: The offset of the first byte within the reference sample to copy. If the extraction starts with
the first byte of data in that sample, the offset takes the value 0. The offset shall reference the beginning
of a NAL unit length field.

data_length: The number of bytes to copy. If this field takes the value 0, then the entire single referenced
NAL unit is copied (i.e. the length to copy is taken from the length field referenced by the data offset,
augmented by the additional_bytes field in the case of Aggregators). When data offset + data length
is greater than the size of the sample, the bytes from the byte pointed to by data offset until the end
of the sample, inclusive, are copied. Resolution of an extractor may result in a reconstructed payload
for which there are fewer bytes than what is indicated in the NaLUnitLength of the first NAL in that
reconstructed payload. In such cases, readers shall assume that only a single NAL unit was reconstructed
by the extractors, and shall rewrite the NaLUnitLength of that NAL to the appropriate value (i.e, size of

the recanstructed payload minus (LengthSizeMinnsone + 1) )
NOTE If the two tracks use different lengthSizeMinusOne values, then the extracted data wijill need re-
formatfting to conform to the destination track's length field size.

A.4 NAIL unit header values for SVC

Both extrdctors and aggregators use NAL unit headers with the NAL unit header SVC extensior. The NAL

units extrdcted by an extractor or aggregated by an aggregator are all those NAL units that are referenced

or includedl by recursively inspecting the contents of aggregators or extractors.

The fields hal ref idc, idr flag, priority id, temporal id, nogsinter layer pred flag, dgpendency

id, quality id, temporal id, use ref base pic_ flag, discaxdeble flag, output flag,| use ref

base pic flag, and no_inter layer pred flag shall take the following values:

nal ref ific shall be set to the highest value of the field in all the extracted or aggregated NAL urits.

idr flag fhall be set to the highest value of the field in al} the extracted or aggregated NAL units.

priority fid, temporal id, dependency id, and qua@ity id shall be set to the lowest values of|the fields,
respeqtively, in all the extracted or aggregated"NAL units.

discardable flag shall be set to 1 if andeonly if all the extracted or aggregated NAL unit$ have the
discafydable flag setto 1, and set to Ootherwise.

output_ flkg should be set to 1 if at least one of the aggregated or extracted NAL units has this flag set to 1,
and otherwise set to 0.

use_ref bhse pic flag shallkbe set to 1 if and only if at least one of the extracted or aggregatefl VCL NAL
units have the use ref(bise pic flagsetto 1, and setto 0 otherwise.

no_inter Jayer pred«fieg shall be setto 1ifand only if all the extracted or aggregated VCL NAL|units have
the nof inter 1dyer pred flagsetto 1, and setto O otherwise.

If the set df extracted or aggregated NAL units is empty, then each of these fields takes a value conformant

with the njapped tier description.

NOTE 1

NOTE 2

Aggregators can group NAL units with different scalability information.

Aggregators can be used to group NAL units belonging to a level of scalability that is not signalled by the

NAL unit header SVC extension (e.g. NAL units belonging to a region of interest). The description of such Aggregators
can be done with the tier description and the NAL unit map groups. In this case more than one Aggregator with the
same scalability information can occur in one sample.

NOTE 3  Ifmultiple scalable tracks reference the same media data, then an aggregator might need to group NAL units
with identical scalability information only. This ensures that the resulting pattern can be accessed by each of the tracks.

NOTE4 Ifno NAL unitof a particular layer exists in an access unit then an empty Aggregator (in which the length of
the Aggregator includes only the header, and additional_bytes is zero) can exist.
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A.5 NAL unit header values for MVC and MVC+D depth NAL units

Both Aggregators and Extractors use the NAL unit header MVC extension. The NAL units extracted by
an extractor or aggregated by an aggregator are all those NAL units that are referenced or included by
recursively inspecting the contents of aggregators or extractors.

ThefkﬂdSnal_ref_idc, non idr flag, priority id,view id, temporal id, anchor pic flag, and inter
view flag shall take the following values:

nal ref idc shall be set to the highest value of the field in all the aggregated or extracted NAL units.
non_idr flag shall be set to the lowest value of the field in all the aggregated or extracted NAL units.

ields;respeetivelyinall-thegggregated

priorityi’ et and tCHLLJUJ_ GlliJ_kj. St

or extracted NAL units.

view id sHall be set to the view_id value of the VCL NAL unit with the lowest view order jndeXx among all the
aggregated or extracted VCL NAL units.

anchor pif flagand inter view flag shall be set to the highest value of the fields, respectively, in all the
aggregated or extracted VCL NAL units.

A.6 NAI unit header values for 3D-AVC NAL units

Both Aggiegators and Extractors use the NAL unit header 3D-AVC extension specified in Annex ] of
ISO/IEC 14496-10:—. The NAL units extracted by an extractoror aggregated by an aggregafor are all
those NAL units that are referenced or included by recursively‘inspecting the contents of aggregators or
extractors| All the aggregated or extracted VCL NAL units shall*have nal unit type equalto 21 apd avc 3d
extension| flag equal to 1.

The fields and

inter vie

nal ref idc, view idx, depth flag, temporal id, anchor pic flag,

- - . nén’idr flag,
. _flag shall take the following values:

nal ref i
view idx

depth fla

c shall be set to the highest value of-the field in all the aggregated or extracted NAL un
bhall be set to the lowest view order index among all the aggregated or extracted VCL N

shall be set to the lowest depth_flag value among all the aggregated or extracted VCL

| ag shall be set to the lJowest value of the field in all the aggregated or extracted VCL N

its.
AL units.
NAL units.

AL units.

non idr f

temporal fd shall be set to thellowest value of the field in all the aggregated or extracted VCL NAL units.

anchor pif flagand inte? view flag shall be set to the highest value of the fields, respectively, in all the
aggregated or extracted VCL NAL units.

A.7 Extractors for HEVC and L-HEVC tracks

A.7.1 Definition

This subclause describes extractors for HEVC and L-HEVC tracks. Extractors enable compact formation of
tracks that extract NAL unit data by reference.

An extractor contains one or more constructors. The following constructors are specified:
a) A sample constructor extracts, by reference, NAL unit data from a sample of another track.
b) Anin-line constructor includes NAL unit data.

c¢) A sample constructor sampleConstructorFromTrackGroup extracts, by reference, NAL unit data
according to a copy mode from a sample of another track or a track selected from a track group.
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tor.

A reference constructor allows including a default constructor by explicit reference in an extractor.

A default reference constructor allows including a default constructor by implicit reference in an

A NALU start in-line constructor includes beginning of a NAL unit data without NALUni tLength field.

aggregator may include or reference extractors. An extractor may reference aggregators. When an

extractor is processed by a file reader that requires it, the extractor is logically replaced by the bytes
resulting when resolving the contained constructors in their appearance order.

The bytes referred to by a sample constructor shall not contain extractors; an extractor shall not reference,

directly or

indirectly, another extractor.

NOTE
extractor c

An extract
track that

The bytes

a) Onee
bytes

b) More
In both cas

The bytes

sample tal]
hence appl
that the ed

A7.2 Sy

class ali
NALUni

do {
uns
1f(

els

els

[he track that is referenced can contain extractors even though the data that is referer
innot.

br may contain one or more constructors for extracting data from the current track or fr¢
s linked to the track in which the extractor resides by means of a track refererce of typ

bf a resolved extractor shall be one of the following:

itire NAL unit; note that when an Aggregator is referenced, both the included and
hre copied

han one entire NAL unit

es the bytes of the resolved extractor start with a validlength field and a NAL unit hea

ced by the

m another
P 'scal'.

referenced

der.

pbf a sample constructor are copied only from the&ingle identified sample in the track feferenced
through the indicated 'scal' track reference. The alignment is on decoding time, i.e. using the time-to-

le only, followed by a counted offset in samplé-number. Extractors are a media-level cpncept and

y to the destination track before any edit listis considered. (However, one would normally expect

it lists in the two tracks would be identi¢al).

htax

bned (8) Extractor () {

Header () ;

 gned int (8) construgtor type;

constructor type == 0 )

bampleConstructorn()y

e 1f ( constructory‘type == 2 )

[nlineConstructer () ;

e 1f ( constructor type == 3 )

bampleConstxuctorFromTrackGroup () ;

e 1f ( cpnStructor type == 4 )

els

els

ReferengeConstructor () ;
if/T 'eonstructor type ==
DefatrltReferenceConstructor (

b

’

els

NALUStartInlineConstructor ()
} while (

}
NOTE

E \f ( constructor type == 6

)
)
)

'EndOfNALUNnit () )

The syntax of Extractors does not always follow the NAL unit syntax and the NAL unit constraints specified

in ISO/IEC 23008-2. For example, there can be three continuous bytes equal to a value in the range of 0x000000 to
0x000010, inclusive. This document disallows the presence of Extractors in a video bitstream output from parsing a
file, therefore formal non-compliance with the video specifications is immaterial as they will never be presented to a
video decoder.

© ISO/IEC 2024 - All rights reserved
185


https://iecnorm.com/api/?name=e4f6ad2610cae71e3c6fc80040d814d1

ISO/IEC 14496-15:2024(en)

A.7.3 Semantics

NALUnitHe

ader () : The first two bytes of ISO/IEC 23008-2 NAL units.

nal unit type shall be set to 49 for ISO/IEC 23008-2 video. forbidden zero bit shall be set as
specified in ISO/IEC 23008-2. Other fields (nuh_1layer id and nuh temporal id plus1) shall be set
as specified in A.7.6.

constructor type specifies the constructor that follows. sampleConstructor, InlineConstructor, Sa

mpleConstructorFromTrackGroup,

ReferenceConstructor,

DefaultReferenceConstructor

and

NALUStartInlineConstructor correspond to constructor type equal to 0, 2, 3, 4, 5 and 6, respectively.

Other

EndOfNALU

returrn

A.7.4 Sa

A7.41 S

class ali
unsign
signed
unsign
dat
unsign
dat

A7.42 S

track ref
sample of

data offs

the fir

data leng
begin
to cop
field i

the by
i.e. daf

a reco
of the

NAL u

appro

}ing of a NAL unit length field and the entire single referenced NAL unit is copied (i.e.

values of constructor type are reserved.

fiT () 1S a turnctorn that returns O {fatse) when more data fottows i thisextractor; o
s 1 (true).

mple constructor

yntax

bned (8) SampleConstructor () {

bd int (8) track ref index;

int (8) sample offset;

bd int ((lengthSizeMinusOne+1) *8)
h offset;

bd int ((lengthSizeMinusOne+1) *8)
b length;

emantics
| index: as specified in A.3.3.
Fset: as specified in A.3.3.

Lt : The offset of the first byte withinh the reference sample to copy. If the extraction s
5t byte of data in that sample, the offset takes the value 0.

th: The number of bytes. to;copy. If this field takes the value 0, data offset shall r

is taken from the length field referenced by data offset, augmented by the additiq
the case of Aggregators). When data offset + data_length is greater than the size of t
tes from the byte pointed to by data offset until the end of the sample, inclusive, §
a_length is reselved as (sample size - data offset). Resolution of an extractor mg
hstructed payload for which there are fewer bytes than what is indicated in the naLy
first NAL\in that reconstructed payload. In such cases, readers shall assume that on
nit wasreconstructed by the extractors, and shall rewrite the NALUnitLength of that
briate value (i.e, size of the reconstructed payload minus (LengthsizeMinusOne + 1) ).

herwise it

tarts with

bfer to the
the length
nal bytes
he sample,
ire copied,
y result in
nitLength
ly a single
NAL to the

NOTE ]

ffthetwo tracks use different TengthsizeMinusone Values, thelr the extracted data

formatting to conform to the destination track's length field size.

NOTE 2

ill need re-

When track ref index references a track group, file writers are expected to select the values of

data offset and data_ length carefully. For example, when the referenced samples in all the tracks of the track
group consist of one and only one VCL NAL unit and the slice segment headers in all these VCL NAL units have
the same length, it is possible to use a non-zero data offset to point to the first byte of the slice segment data.
When the referenced samples in all tracks of the track group contain one and only one NAL unit, it is possible
to use a data_ length value that points beyond the sample size of any referenced sample to extract bytes from
data offset until the end of the sample from any track of the track group.
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