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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are

TG poar aCrpotC—TT ot O Ty CTOpPTIITCTT TTIrocroTror T T oottt

committees established by the respective organization to deal with particular fields of technical

SO/IEC]TC 1.
nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives,
Standards adopted by the joint technical committee are circulated 'to national bodies for
Publication as an International Standard requires approval by atdeast 75 % of the national
Casting a vote.
pbatent rights. ISO and IEC shall not be held responsible-for‘identifying any or all such patent righ

SO/IEC 14496-15 was prepared by Joint Technicall Committee ISO/IEC]JTC 1, Information tec
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

['his third edition cancels and replaces the'second edition (ISO/IEC 14496-15:2010), which h
fechnically revised. It also incorporates(the Amendment ISO/IEC 14496-15:2010/Amd.1:2011
[echnical Corrigenda ISO/IEC 14496=15:2010/Cor.1:2011 and ISO/IEC 14496-15:2010/Cor.2:2

SO/IEC 14496 consists of the following parts, under the general title Information technology —
bf audio-visual objects:

1+— Part 1: Systems

1+— Part 2: Visual

1+— Part 3: Audio

1+— Pdart4: Conformance testing

+—=0Part 5: Reference software

mambare of 1ISO or IEC narticinata 1 +bha dounlonmaannt of Totarnatinnal Ciandaede thengh h‘"hnical
TICTITOCT I UT TOUOOU OUT T Ul ITITCC It TOL lluusll cq L

activity.

SO and IEC technical committees collaborate in fields of mutual interest. Other-intermational
brganizations, governmental and non-governmental, in liaison with ISO and IEC, also/take parft in the
work. In the field of information technology, ISO and IEC have established a joint techiiical conimittee,

Part 2.

[he main task of the joint technical committee is to prepare InternationakStandards. Draft Interpational

voting.
bodies

Attention is drawn to the possibility that some of the elements of this document may be the subject of

[S.
inology,
s been
and the

D12.

Coding

— Part 6: Delivery Multimedia Integration Framework (DMIF)

— Part 7: Optimized reference software for coding of audio-visual objects [Technical Report]
— Part 8: Carriage of ISO/IEC 14496 contents over IP networks

— Part 9: Reference hardware description [Technical Report]

— Part 10: Advanced Video Coding
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— Part 11: Scene description and application engine

— Part 12: 1S0O base media file format

— Part 13: Intellectual Property Management and Protection (IPMP) extensions
— Part 14: MP4 file format

— Part15: Carriage nf netwaork abstraction laver [NAI) unit structured video in the ISQO bhase media ﬁ'lp
format

— Pant 16: Animation Framework eXtension (AFX)
— Pant 17: Streaming text format

— Pant 18: Font compression and streaming

— Pant 19: Synthesized texture stream

— Pant 20: Lightweight Application Scene Representation (LASeR) and-Simple Aggregation Formag
(SAF)

— Pant 21: MPEG-] Graphics Framework eXtension (GFX)
— Pant 22: Open Font Format

— Pant 23: Symbolic Music Representation

— Pant 24: Audio and systems interaction

— Pant 25: 3D Graphics Compression Model

— Pant 26: Audio conformance

— Pant 27: 3D Graphics conformance

— Pant 28: Composite font-representation
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Introduction

This part of ISO/IEC 14496 defines a storage format based on, and compatible with, the ISO Bas
File Format (ISO/IEC 14496-12 and ISO/IEC 15444-12), which is used by the MP4 file

(ISONEC 14406 14 and thao Maotion IDEC 2000 fila formaa+r (ICOA /IEC 10444 2) qaxnong athore T
[Too /T T T T O T ottt 1vrotroTs o e o T (oYU c o TTT o7 CTro—T

e Media
format

T oo Zov TITOTTS Ottt TS

+— be used in conjunction with other media streams, such as audio,
1+— beused in an MPEG-4 systems environment, if desired,
1+— be formatted for delivery by a streaming server, using hint tracks, and

{— inherit all the use cases and features of the ISO Base Media File Formdt on which MP4 and
based.

[his part of ISO/IEC 14496 may be used as a standalone specification; it specifies how N
s normally used in the context of a specification, such asthe/MP4 file format, derived from the |

hnd video and High Efficiency Video Coding (HEVC, ISO/IEC 23008-2) video.

hdoption and interoperability.

nvolve the use of a patent.

[he ISO and IEC take no position concerning the evidence, validity and scope of this patent right.

respect, the statement of the holder of this patent right is registered with the ISO and IEC. Info
may be obtained from the companies listed in Annex F.

demntifying any or all such patent rights.

is part

bf [SO/IEC 14496 enables video streams formatted as Network Adaptation Layer Units (NAL,Units) to

MJ2 are

AL unit

structured video content shall be stored in an ISO Base Mediafile Format compliant format. However, it

50 Base

Media File Format, that permits the use of NAL unit sttuctured video such as AVC (ISO/IEC 14496-10)

[he ISO Base Media File Format is becoming-increasingly common as a general-purposqd media
container format for the exchange of digitabmedia, and its use in this context should accelerdte both

[he International Organization for Standardization (ISO) and International Electroté¢chnical

Commission (IEC) draw attention to the fact that it is claimed that compliance with this documént may

[he holder of this patent right has assured the ISO and IEC that he is willing to negotiate licencels under
reasonable and non-discriminatory terms and conditions with applicants throughout the world, In this

'mation

Attention'is drawn to the possibility that some of the elements of this document may be the subject of
patént rights other than those identified in Annex F. ISO and IEC shall not be held responsgjible for

© ISO/IEC 2014 - All rights reserved
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Information technology — Coding of audio-visual objects —

Part 15:

in the ISO base media file format

I Scope

[his part of ISO/IEC 14496 specifies the storage format for streams of zideo that is structured
Units, such as AVC (ISO/IEC 14496-10) and HEVC (ISO/IEC 23008-2)video streams.

P Normative references

[he following documents, in whole or in part, are normatively referenced in this document
references, the latest edition of the referenced document (including any amendments) applies.

SO/IEC 14496-10, Information technology — €oding of audio-visual objects — Part 10: Advancg
Coding

SO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: I1SO bas
file format1)

SO/IEC 23008-2, Information.technology — High efficiency coding and media delivery in heteroj

environments — Part 2: High'efficiency video coding

B Terms, definitions and abbreviated terms

8.1 Terms'and definitions

For the~purposes of this document, the terms and definitions given in ISO/IEC 14494
SO/IEC 23008-2, and the following apply.

Carriage-ofnetwork-abstractionlayer (NALJunit structured-video

as NAL

hnd are

ndispensable for its application. For dated references, only the edition cited applies. For yindated

d Video

e media

jeneous

-10 or

3.1.1
aggregator
in-stream structure using a NAL unit header

NOTE Aggregators are used to group NAL units belonging to the same sample.

1) ISO/IEC 14496-12 is technically identical to ISO/IEC 15444-12.

© ISO/IEC 2014 - All rights reserved
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3.1.2

AVC base layer

maximum subset of a bitstream that is AVC compatible (i.e. a bitstream not using any of the
functionality of ISO/IEC 14496-10 Annex G or Annex H)

NOTE 1 The AVC base layer is represented by AVC VCL NAL units and associated non-VCL NAL units.

NOTE 2 The AVC base layer itself can be a temporal scalable bitstream.

3.1.3
AVC NAL unit
AVC VC[L NAL unit and its associated non-VCL NAL units in a bitstream

3.14
AVC V(L NAL unit
NAL unjt with type 1 to 5 (inclusive) as specified in ISO/IEC 14496-10

3.1.5
extraction path
set of gperations on the original bitstream, each yielding a subset bitstream, ordered such that the
complete bitstream is first in the set, and the base layer is last, and all thebitstreams are in decreasing
complekity (along one of the scalability axes, such as resolution), and where every bitstream is a valid
operatipg point

NOTE An extraction path may be represented by the values of prierity_id in the NAL unit headers. Alternatively ar
extractioh path can be represented by the run of tiers or by a set of hierarchically dependent tracks.

3.1.6
extractor
in-stregm structure using a NAL unit header including a NAL unit header extension

NOTE Extractors contain instructions on how toe€xtract data from other tracks. Logically an Extractor can be seen as §
‘link’. Whiile accessing a track containing Extractorsythe Extractor is replaced by the data it is referencing.

3.1.7
in-stream structure
structure residing within sample-data

3.1.8
MVC V(L NAL unit
NAL unit with type’20, and NAL units with type 14, as specified in ISO/IEC 14496-10, when the
immediately following NAL units are AVC VCL NAL units.

NOTE MVC VCL NAL units do not affect the decoding process of a legacy AVC decoder.
3.1.9
operating point

subset of a scalable bitstream, representing in SVC a particular spatial resolution, temporal resolution,
and quality, or in MVC a set of target output views

NOTE 1 Each operating point consists of all the data needed to decode this particular bitstream subset.
NOTE 2 In an SVC stream an operating point can be represented either by (i) specific values of DTQ (dependency_id,
temporal_id and quality_id) or (ii) specific values of P (priority_id) or (iii) combinations of them (e.g. PDTQ). Note that the

usage of priority_id is defined by the application. In an SVC file a track represents one or more operating points. Within a track
tiers may be used to define multiple operating points.

2 © ISO/IEC 2014 - All rights reserved
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NOTE 3 The bitstream subset of an MVC operating point represents a particular set of target output views at a particular

temporal resolution, and consists of all the data needed to decode this particular bitstream subset.

NOTE 4 An operating point is referred to as an operation point in Annex H of ISO/IEC 14496-10 or in ISO/IEC 230

3.1.10
parameter set

08-2.

video parameter set, sequence parameter set, or picture parameter set, as defined in the applicable

video standard (e.g. ISO/IEC 14496-10 or ISO/IEC 23008-2)

NOTE This term is used to refer to all types of parameter sets.

3.1.11

parameter set elementary stream

blementary stream containing samples made up of only sequence and picture parameter set NAL units
synchronized with the video elementary stream

3.1.12

prefix NAL unit

NAL units with type 14 as specified in ISO/IEC 14496-10

NOTE Prefix NAL units provide scalability information about AVC VCLANAL units and filler data NAL units. Prefix NAL
inits do not affect the decoding process of a legacy AVC decoder. The behaviour of a legacy AVC file reader as a response to
brefix NAL units is undefined.

3.1.13

scalable layer; layer

et of VCL NAL units with the same values of“dependency_id, quality_id, and temporal_id, and the
hssociated non-VCL NAL units as specified indSO/IEC 14496-10.

NOTE 1 A scalable layer with any of dependéncy_id, quality_id, and temporal_id not equal to 0 enhances the vid¢o by one
br more scalability levels in at least one direction (temporal, quality or spatial resolution)

NOTE 2 SVC uses a “layered” encoder design which results in a bitstream representing “coding layers”.[In some
bublications the ‘base layer’ is the,first quality layer of a specific coding layer. In some publications the base layer is the
calable layer with the lowest prionity. The SVC file format uses “scalable layer” or “layer” in a general way for describing
hested bitstreams (using terms like AVC base layer or SVC enhancement layer).

B.1.14

scalable layer representation

pitstream subset that is required for decoding the scalable layer, consisting of the scalable laygr itself
hnd all the scalable layers on which the scalable layer depends

NOTE A scalable layer representation is also referred to as the representation of the scalable layer.

B.115

sub-picture

proper subset of coded slices of a layer representation

3.1.16

sub-picture tier

tier that consists of sub-pictures

NOTE Any coded slice that is not included in the tier representation of a sub-picture tier is not to be referred to in inter

prediction or inter-layer prediction for decoding of the sub-picture tier.

© ISO/IEC 2014 - All rights reserved 3
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3.1.17
SVC enhancement layer
layer that specifies a part of a scalable bitstream that enhances the video

NOTE 1 An SVC enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units and SEI
messages.

NOTE 2 Usually an SVC enhancement layer represents a spatial or coarse-grain scalability (CGS) coding layer (identified by
a specific value of dependency_id).

3.1.18
SVC NAL unit
SVC VCL NAL unit and its associated non-VCL NAL units in an SVC stream

3.1.19
SVC stneam

bitstregm represented by the operating point for which dependency_id is equal to mBid, temporal_id i
the greptest temporal_id value among mOpSet, and quality_id is the greatest quality_id value among
mOpSet, where the greatest value of dependency_id of all the operating points represented by DT(Q
(depenglency_id, temporal_id and quality_id) combinations is equal to mDid, and the set of all thg
operating points with dependency_id equal to mDid is mOpSet.

NOTE The term “SVC stream” is referenced by ‘decoding/accessing the entiré stream’ in this document. There may bg
NAL unit$ which are not required for decoding this operating point.

3.1.20
SVC VCL NAL unit

NAL uniit with type 20, and NAL units with type 14 wheén the immediately following NAL units are AV(
VCL NAL units

NOTE SVC VCL NAL units do not affect the decoding pyocess of a legacy AVC decoder.

3.1.21
temporal layer representation
representation of a temporal layer
temporpl layer and all lower temporal layers

3.1.22
tier
set of |operating points” within a track, providing information about the operating points and
instructions on howto-access the corresponding bitstream portions (using maps and groups)

NOTE 1 A tier-represents one or more scalable layers of an SVC bitstream.

NOTE 2 The term “tier” is used to avoid confusion with the frequently used term layer. A tier represents a subset of a track

and repr SeAts an npnrqh'nn pnini— ofan SVC hitstraam Tiarc in o tracl cubeot tha antira tracly no mattor vwhaothor tho trac
B ¥ - 5 5

o
references another track by extractors.

NOTE 3 An MVC tier represents a particular set of temporal subsets of a particular set of views.

3.1.23

tier representation; representation 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

4 © ISO/IEC 2014 - All rights reserved
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3.1.24
video elementary stream
elementary stream containing access units made up of NAL units for coded picture data

3.1.25
virtual base view
AVC compatible representation of an independently coded non-base view

NOTE The virtual base view of an independently coded non-base view is created according to the process specified in
H.8.5.5 of ISO/IEC 14496-10. Samples containing data units of an independently coded non-base view and samples of the
yirtual base view are aligned by decoding times.

3.2 Abbreviated terms

AVC Advanced Video Coding. Where contrasted with SVC or MVC in this Iaternational Standard,
this term refers to the main part of ISO/IEC 14496-10, including neither Annex G ($calable
Video Coding) nor Annex H (Multiview Video Coding)

BLA Broken Link Access

CRA Clean Random Access

CTU Coding Tree Unit

HEVC High Efficiency Video Coding

FF File Format

HRD Hypothetical Reference Decoder,

DR Instantaneous Decoding Refresh

MVC MultiviewVideo Coding [refers to ISO/IEC 14496-10 when the techniques in Annex H
(Multiview Video €oding) are in use]

NAL Network Abstraction Layer

PPS Picture-Parameter Set

ROI Région-Of-Interest

bEI Supplementary Enhancement Information

5PS Sequence Parameter Set

STSA Step-wise Temporal Sub-layer Access

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

© ISO/IEC 2014 - All rights reserved 5
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4 General Definitions

4.1 Introduction

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

The fol

Speciﬁc tions and the ISO Base Media File Eormat,

4.2 Elementary stream structure

This sp

units, which contain different types of data. This subclause€ specifies the format of the elementary
stream§ for storing such content.

4.3 Sample and Configuration definition

4.3.1 Introduction

Sample

Paramefter set sample: A parameter set sample is a sample in a parameter set stream which shall consis{
of those¢ parameter set NAL unitsjthat are to be considered as if present in the video elementary streamn

atthes

4.3.2 Canonical order and restrictions

The ele
format
differen
informd
allows

lowing table summarizes the correspondences between the sets of terminology used in video

Table 1 - Correspondence of terms in video and ISO Base Media File Format

Video ISO Base Media File
Format

- Movie

Bitstream Track

Access Unit Sample

pcification concerns video coding systems that specify-aiset of Network Abstraction Layer (NAL]

A sample is an access unit as defiried in the appropriate specification.

hme instant in time.

mentary stréam is stored in the ISO Base Media File Format in a canonical format. The canonica
is as neutral as possible so that systems that need to customize the stream for delivery ovel
t tramsport protocols — MPEG-2 Systems, RTP, and so on — should not have to removd
tion from the stream while being free to add to the stream. Furthermore, a canonical formaf
TUCh operations to be performed againsta Known initial State.

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

e Video data NAL units: All video data NAL units for a single picture shall be contained with the
sample whose decoding time and composition time are those of the picture. Each sample shall
contain at least one video data NAL unit of the primary picture.

© ISO/IEC 2014 - All rights reserved
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e 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 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.

e The seguence of NAL unitsin an n]ﬂmnnfnry stream and within a cing]ﬂ camp]n mustbein a valid

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

e All timing information is external to stream. Picture Timing SEI messages’ thaf define
presentation or composition timestamps may be included in the video elementary strgam, as
these messages contain other information than timing, and may be requikéd for conformance
checking. However, all timing information is provided by the information: stored in the |[various
sample metadata tables, and this information over-rides any timing provided in the vid€do layer.
Timing provided within the video stream in this file format should be ignored as|it may
contradict the timing provided by the file format and may not\be’correct or consistent within
itself.

NOTE This constraint is imposed due to the fact that post-compression editing, combination, or re-timing of a
stream at the file format level may invalidate or make inconsistent any embedded timing information present within
the video stream.

e 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 4,3.3; this enables easy scanning of the sample’s NAL
units. Systems that wish to deliver, from.this file format, a stream using start codes will need to
reformat the stream to insert those start\codes.

#.3.3 Sample format
#.3.3.1 Definition

[his subclause defines the _structure of the samples. Samples are externally framed and have a size
supplied by that external™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 depjicted in
the following figure.

Ov Access Slice Slice
- £ Unit < SEI < NAL Unit < NAL Unit
5 Delimiter 5 NAL Unit 5 (Primary 5 (Redundant
§ NAL Unit § (if present) § Coded § Coded Picture)
(if present) Picture) (if present)

Figure 1 — Example structure of a sample

An access unit 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 can be configured
to be of 1, 2, or 4 bytes.

NAL Unit: Contains the NAL unit data as specified in the applicable video coding standard.
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4.3.3.2

Syntax

aligned(8) class NALUSample

{

unsigned int PictureLength = sample size; //Size of Sample from SampleSizeBox
for (i=0; i<PictureLength; ) // to end of the picture

4.3.3.3

Dedgd

NATLY

NAL

4.4 Vid

In the t

They therefore use:

a)

b)

c)
Avideo
If therg
alternat

used sh
for info

4.5 Tern

unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;

bit (NALUnitLength * 8) NALUnit;

i += (DecoderConfigurationRecord.lLengthSizeMinusOne+1) + NALUnitLength:

Semantics

oderConfigurationRecord indicates the record in the matching sample-entry (e.g
AVCDecoderConfigurationRecord in the case of AVC)

UnitLength indicates the size of a NAL unit measured in bytes. The length*field includes the
size of both the one byte NAL header and the RBSP payload but does notinclude the length field
itself.

Unit contains a single NAL unit. The syntax of a NAL unit is-defined in the appropriatg
specification (e.g. ISO/IEC 14496-10) and includes both thecone byte NAL header and the
variable length encapsulated byte stream payload.

eo Track Structure

erminology of ISO/IEC 14496-12, both video and parameter set tracks are video or visual tracks

a handler_type of ‘vide’ in the HandlerBox;
a video media header ‘vmhd’;
and, as defined below, a derivative of the VisualSampleEntry.
stream is represented bylone or more video tracks in a file.
is more than one ‘track representing scalable aspects of a single stream, then they form
ives to each otheryand the field ‘alternate group’ should be used, or the composition systen]

ould select one of them, as appropriate. See 8.10.3 “Track Selection Box” of ISO/IEC 14496-172
rmative labelling of why tracks are members of alternate groups.

nplate fields used

The ISQ
defined
fields:

dep

Base Media File Format defines a number of fields which have default values but which may be
for use by specific sub-systems. Tracks containing video data may use the following template

a) alternate group in the TrackHeaderBox (see 5.4.6 on stream switching).

b) template field ‘depth’ in the VisualSampleEntry to document the presence of alpha.

th takes one of the following values

0x18 - the video sequence is in colour with no alpha
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0x28 - the video sequence is in grayscale with no alpha

0x20 — the video sequence has alpha (gray or colour)

4.6 Visual width and height

The width and height fields in a VisualSampleEntry must correctly document the cropped frame
dimensions (visual presentation size) 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. Th

e visual

handling of SEI messages such as pan-scan is both optional and terminal-dependent. If the wi
height of the sequence changes, then a new sample entry is needed.

‘rame size.

hormalized visual presentation is needed, all the sequences are normalized to the track wi
height for presentation.

#1.7 Decoding time (DTS) and composition time (CTS)

bamples are stored in the file format in decoding order. If{picture reordering is not used and d

f decoding time and composition time differ, théComposition time-to-sample ‘ctts’ table is also
conjunction with the 'stts' table.

#.8 Sync sample (IDR)

A sample is considered as a sync sample if ALL of the following conditions are met:

e The video data NAL units.in the sample indicate that the primary picture contained in the
is an instantaneous.décoding refresh (IDR) picture.

parameter set elementary stream sample.

e  When the sample entry name is 'avc3' or 'avc4’, the following applies:

Hth and

Note that the visual size in the SPS may be either frame or field size; in the sample entry;it is always the

[he width and height fields in the track header may not be the same as the width“and height fields in the
bne or more VisualSampleEntry in the video track. As specified in the ISO Base Media File Fqrmat, if

ith and

ecoding

hnd composition times are the same, then presentation is\the same as decoding order and only the time-
fo-sample ‘stts’ table is used. Note that any kind of picture may be reordered, not only B-pictures,

used in

sample

e When the sample entry name is 'avcl' or 'avc2’, all SPSs and PPSs needed to decode the video
data NAL ugits in the sample of the IDR picture and the following samples in decode ornder are
contained~in the decoder configuration of the video elementary stream or in a separate

1. If the sample is an IDR access unit, all parameter sets needed for decoding that sample shall

e e St St S oo pre-Srrery Tt Coa POt

2. Otherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the
sample shall be included either in the sample entry or in any of the samples since the

previous random access point to the sample itself, inclusive.

A parameter set elementary stream sample is a sync sample if and only if all parameter sets required by
the associated video elementary stream from the time of the parameter set sample forward are
supplied, in the parameter set stream, before they are required by the associated video elementary

stream.
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4.9 Shadow sync

The use of the shadow sync table to indicate alternate encodings of a sample for random access are
supported as defined in the ISO Base Media File Format. A shadow sync shall indicate a sample that is a

random
track.

access point as specified in the general requirements and for the specific coding format in the

While the use of shadow sync is supported for backward compatibility reasons, this use is deprecated

and use

of the mechanisms defined in 5.4.6 is recommended.

4.10 Sample groups on random access recovery points and random access points

The vid

recoverly point. This may be signalled in the bit-stream using a mechanism such as the recovery poinf

SEI mes
must bd

complet

When 4

can be puccessfully decoded after random access, i.e. when the recovery-frame_cnt syntax element of

the recq

This concept of gradual recovery is supported in the file format al§o by using RollRecoveryEntry Groupg

[4.5]. Iy
distan
Groups

messagg is greater than 0.

Within p stream, it is necessary to mark the(beginning of the pre-roll, so that a stream decoder may starf
decoding there. However, in a file, when performing random access, a deterministic search is desireg
for the [closest preceding frame whigh can be decoded perfectly (either a sync sample, or the end of 3
pre-roll).

4.11 Hjinting

Note th
picture

Care should bertaken when the structures in Annex A (aggregators or extractors) are in use and the

track if
transm

eo coding system can include the concept of a ‘gradual decoding refresh’ or random accesg

sage. This message is found at the beginning of the random access, and indicatesshow much datz
decoded subsequent to the access unit at the position of the SEI message before the recovery is
e.

1l access units in output order starting from the access unit at the pogition of the SEI message
very point SEI message is 0, the Random Access Point (‘rap ‘) sample grouping should be used.
order that the group membership marks the sample.containing the SEI message the ‘rol1l-

ce’ is constrained to being only positive (i.e. a post:roll). In other words, RollRecoveryEntry
can be used when the value of the recovery_frameZent syntax element of the recovery point SE

Note - The roll-group counts samples in the file format; this may not match the way that the distances are
represented in the SEI message.

at what the hint/tracks call “B frames” are actually ‘disposable’ pictures or non-reference
5, for examplé’as'defined in ISO/IEC 14496-10.

hinted. These structures are defined only for use in the file format and should not be
tteéd." In particular, a hint track that points at an extractor in a video track would cause thg

extract

ritsetf to be transmitted {which is probabty bothrincorrectand ot the desited behaviour); ot

the data the extractor references. Hint tracks should normally directly reference NAL units specified in
the applicable video coding standard.

10
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5 AVC elementary streams and sample definitions

5.1 Introduction

The Advanced Video Coding (AVC) standard, jointly developed by the ITU-T and
ISO/IEC]JTC 1/SC29/WG 11 (MPEG), 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,

thic nart ALCICA /IRC 14406 dafinac o ctaraga format for vidan ctraqac comnraccad pcing AVC
FHS—pPor o oY e T o 8t e S5 toa 5 C O Ha O YT e o5t e CoOTHpTr eSSt auSg v e

[his clause defines the storage for plain AVC streams, where ‘plain AVC’ refers to the tain|part of
SO/IEC 14496-10, excluding Annex G (Scalable Video Coding) and Annex H (Multiview,/Vidéo Coding).

[his clause specifies the elementary stream and sample structure used to store AVCwisual content.

[he storage of AVC content uses the existing capabilities of the ISO base media file format but also
Hefines extensions to support the following features of the AVC codec.

1+— Switching pictures:
to enable switching between different coded streams and substitution of pictures within the[same
stream.

+— Sub-sequences and layers:
provides a structuring of the dependencies of a group‘of pictures to provide for a flexible stream
structure (e.g. in terms of temporal scalability andJayering).

1+— Parameter sets:
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 Jevel
decoding parameter information:

b.2 Elementary stream striicture
['wo types of elementary-streams are defined for storing AVC content (see also Figure 2):

e Video Elementary Streams shall contain 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
NALwnits such as SEI messages and access unit delimiter NAL units. Other NAL units thatjare not
expressly prohibited may be present, and if they are unrecognized should be ignored (e.g. not
placed in the output buffer while accessing the file).

e 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 these stream types, AVC content shall be stored in one of these configurations:
e Video elementary stream with no parameter sets: In this case, sequence and picture

parameter set NAL units shall be stored in the sample entries of this track. Sequence and picture
parameter set NAL units shall not be part of AVC samples within the stream itself.
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e Video elementary stream possibly including parameter sets: In this case, the sample entry
indicates whether the stream may contain parameter sets of given types, in addition to other
parameters provided in the sample entry. Sequence and picture parameter set NAL units may
therefore be part of AVC samples within the stream itself.

e Video elementary stream and parameter set elementary stream: In this case, sequence and
picture parameter set NAL units shall be transmitted only in the parameter set elementary
stream and shall neither be present in the sample entries nor the AVC samples of the video

elem nnfnry stream
The types of NAL units that are allowed in each of the video and parameter set elementary streams arg
specifigd in the following table.
Table 2 - NAL Unit types in elementary Streams
Valye of Description Video elementary Video elementary Parameter set
nal_ulmt_type stream (sample entry | stream (sampleentry elementary
'avcl’ or 'avc2') 'avc3’ or, '‘avcd') stream
Unspecified Not specified by this part Not spegcified by this Not specified by
of ISO/IEC 14496 part of ISO/IEC 14496 this part of
ISO/IEC 14496
| Coded slice of a non-IDR Yes Yes No
picture
slice_layer_without_partitionin
g_rbsp()
y Coded slice data partition A Yes Yes No
slice_data_partition_a_layer_rb
sp()
Coded slice data partition B Yes Yes No
slice_data_partition_b_layer_rb
sp()
1 Coded slice data partition C Yes Yes No
slice_data_partition_c_layer abs
pQ)
Coded slice of an IDR pigture Yes Yes No
slice_layer_without partitionin
g_rbsp()
¢ Supplementallenhancement Yes. Yes Only
information(SEI) Except for the Sub- Except for the Sub- ‘declarative’
sei_rbsp() sequence, layering or sequence, or layering SEIs should be
Filler SEI messages SEI messages present
f Sequence parameter set (SPS) No. Yes Yes
seq_parameter_set_rbsp( ) If parameter set Parameter set
elementary stream is not elementary stream
used, SPS shall be stored shall not be used
in-the DecoderSpecifie
Information.
8 Picture parameter set (PPS) No. Yes Yes
pic_parameter_set_rbsp( ) If parameter set Parameter set
elementary stream is not elementary stream
used, PPS shall be stored shall not be used
in the Decoder Specific
Information.
9 Access unit delimiter (AU Yes Yes No
Delimiter)
access_unit_delimiter_rbsp( )
12 © ISO/IEC 2014 - All rights reserved
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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 No. Yes Yes
extension Parameter set
seq-par muctm_oct_CAtcuo;uu_l prdlcuur;u:‘l STt C}Clucutmy Stream
bsp() elementary stream is not shall not be used
used, Sequence
Parameter Set Extension
shall be stored in the
Decoder Specific
Information.
14..18 Reserved Not specified by this part Not specified by this Not spdcified by
of ISO/IEC 14496 part of ISO/IEC 14496 this part of
ISO/IELC 14496
19 Coded slice of an auxiliary Yes Yes No
coded picture without
partitioning
slice_layer_without_partitionin
g.rbsp()
20..23 Reserved Not specified by this part Not specified by this Not spdcified by
of ISO/IEC 14496 part of ISO/IEC 14496 this part of
ISO/IEC 14496
24-31 Unspecified Not spegified by this part Not specified by this Not spdcified by
of ISO/IEC 14496 part of ISO/IEC 14496 this part of
ISO/IELC 14496
x)
AU Delimiter | SEl Messages |~ vCL u u u
NAL unit NAL units 0~ NAL units
(if present) (if pr?h.b eg Slice
\J
\ Agcess Unit 4
N

(a) Single video elementary stream containing NAL units

Video Slice | Slice
ES NALU | NALU

Parameter Param

Set ES NALU

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

streams

Figure 2 — AVC elementary stream structure

© ISO/IEC 2014 - All rights reserved

13



https://standardsiso.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

5.3 Sample and Configuration definition

5.3.1 Introduction

AVC sample: An AVC sample is an access unit as defined in ISO/IEC 14496-10, 7.4.1.2.

AVC parameter set sample: An AVC parameter set sample is a sample in a parameter set stream which
shall consist of those parameter set NAL units that are to be considered as if present in the video
elementary stream at the same instantin time

5.3.2

The camnonical stream format is an AVC elementary stream that satisfies the following conditions in
addition to the general conditions in 4.3.2:

14

anonical order and restrictions

ideo data NAL units (Coded Slice, Coded Slice Data Partition A, Coded Slice Data Partition
, Coded Slice Data Partition C, Coded Slice IDR Pictures): All slice and, data partition NAI|
nits for a single picture shall be contained with the sample whose decoding time and
g¢omposition time are those of the picture.

Parameter sets: If a parameter set elementary stream is used, then the sample in the parameter
gtream shall have a decoding time equal or prior to when thé€ parameter set(s) comes into effec
instantaneously. This means that for a parameter set to besused in a picture it must be sent priot
tll(: the sample containing that picture or in the sample for. that picture.

ya)

NOTE — When the sample entry name is 'avcl’ or.'avc2', parameter sets are stored either in thg
ample entries of the video stream or in the parameter set stream, but never in both. This
nsures that it is not necessary to examine every part of the video elementary stream to find
elevant parameter sets. It also avoids depéndencies of indefinite duration between the samplg
hat contains the parameter set definition and the samples that use it. Storing parameter sets in
he sample entries of a video stream-provides a simple and static way to supply parameter sets
arameter set elementary streams:on the other hand are more complex but allow for more
ynamism in the case of updates’ Parameter sets may be inserted into the video elementary
tream when the file is streamed over a transport that permits such parameter set updates

hen the sample entry name is 'avc3' or 'avc4’, then parameter sets may be present both the
ample entries and as part of the samples.

= o+ = o =

arameter set track: A sync sample in a parameter set track indicates that all parameter set;
eeded from,.-that (decoding) time forward in the video elementary stream are in that o1
ucceeding parameter stream samples. Also there shall be a parameter set sample at each point g
arameter set is updated. Each parameter set sample shall contain exactly the sequence and
icture parameter sets needed to decode the relevant section of the video elementary stream.

OTE The use of a parameter set track in the file format does not require that a system delivering video conten
use a separate elementary stream for parameter sets. Instead, implementations may choose to map parameter sets to
in-band parameter set NAL units in the video elementary stream or use some out-of-band delivery mechanism defined
by the transport layer.

SEI message NAL units: The order of SEI messages within a sample is as defined in
ISO/IEC 14496-10, 7.4.1.2.

Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are
defined in ISO/IEC 14496-10, 7.4.1.2.3.
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Sub-sequence and layering SEI messages. Sub-sequence or layering SEI messages shall not
occur in the AVC elementary stream. Specifically, the sub-sequence information, sub-sequence
layer characteristics, and sub-sequence characteristics SEI messages shall not occur in the stored
AVC video elementary stream. Instead, all such information is stored as external metadata as
described in 5.4.5.

Redundant picture: NAL units within a single access unit shall be ordered in non-decreasing

order of redundant picture count (redundant_pic_cnt).

e Slice groups: NAL units within a primary coded picture or a redundant coded picture
ordered in non-decreasing order of slice group identifier. Within the same slice group; slid
be ordered by their first Macroblock location (first_mb_in_slice in the slice header).

NOTE Slice groups are stored in a canonical order to ease hinting, and to make it easier(to/find a primat
within a sample.

e Filler data. Video data is naturally represented as variable bit rate/in the file format and
be filled for transmission if needed. Filler Data NAL units and Filler-Data SEI messages s
be present in the file format stored stream when the sample entry does not also
parameter sets.

NOTE The removal or addition of Filler Data NAL units, start codes, SEI messages or Filler Data SEI mess|

httempt to decode this record or the streams to which it applies if the version number is unreco
Compatible ‘extensions to this record will extend it and will not change the configuration versig

inderstand (e.g. after the parameter sets in this specification).

shall be
es shall

'y picture

should
hall not
permit

Ages may

change the bit-stream characteristics with respect to conformance with the HRD when operating the HRP in CBR
mode as specified in ISO/IEC 14496-10, Annex C.
b.3.3 Decoder configuration information
['his subclause specifies the decoder configuration information for ISO/IEC 14496-10 video content.
b.3.3.1 AVC decoder configuration record
6.3.3.1.1 Definition
['his record contains the size‘of the length field used in each sample to indicate the length of its
fontained NAL units as wellkas'the initial parameter sets. This record is externally framed (its sige must
be supplied by the structure'which contains it).
[his record contains,a version field. This version of the specification defines version 1 of this|record.

ncompatible changes to the record will be indicated by a change of version number. Readers lglust not

nised.

n code.

Readers. should be prepared to ignore unrecognised data beyond the definition of the data they

When used to provide the configuration of
e aparameter set elementary stream,

e avideo elementary stream used in conjunction with a parameter set elementary stream,

the configuration record shall contain no sequence or picture parameter sets
(numOfSequenceParameterSets and numOfPictureParameterSets shall both have the value 0).

© ISO/IEC 2014 - All rights reserved
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When used to provide the configuration of a video elementary stream used without a parameter set
elementary stream, the configuration record may or may not contain sequence or picture parameter
sets (numOfSequenceParameterSets or numOfPictureParameterSets may or may not have the
value 0).

The values for AVCProfileIndication, AVCLevellndication, and the flags which indicate profile
compatibility must be valid for all parameter sets of the stream described by this record. The level
indication must 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 he set if all the included parameter

sets set

with thiis configuration record conforms. If the sequence parameter sets are marked with differen

profiles
to deter

the examination reveals that there is no profile to which the entire stream conforms, thén the stream
must b¢ split into two or more sub-streams with separate configuration records in which these ruleg
can be met.

Explicit]
and bit
in the {
Similar

sequenge parameter set specify the bit depth of the samples of the Hima and chroma arrays. The values
of chrpma format idc, bit depth luma minus8’ and ‘bip.,depth chroma minus8’ must bg

identicd

any of these values, two different AVC configuration recordswill be needed. If the two sequences diffet

in colof space indications in their VUI information, then®wo different configuration records are alsd
required.
The array of sequence parameter sets, and the\array of picture parameter sets, may contain SE

messaggs of a ‘declarative’ nature, that is, thosé that provide information about the stream as a whole
An example of such an SEI is a user-data:SEL. Such SEIs may also be placed in a parameter sef
elementary stream. NAL unit types thatare reserved in ISO/IEC 14496-10 and in this specification may

acquire
type wii

NOTE - this ‘tolerant’ behaviour is_designed so that errors are not raised, allowing the possibility of backwards-compatiblg

extensio]]

When {
indicatg
they sh

NOTE - t

that flag. The profile indication must indicate a profile to which the entire stream associated

and the relevant profile compatibility flags are all zero, then the stream may need examinatior
mine which profile, if any, the entire stream conforms to. If the entire stream is not examined, o1

indication can be provided in the AVC Decoder Configuration Record.about the chroma formaf
depth used by the avc video elementary stream. The parameter ‘chfoma_format idc’ presenf
equence parameter set in AVC specifies the chroma sampling relative to the luma sampling
y the parameters ‘bit depth luma minus8’ and it depth chroma minus8’ in thg

l in all sequence parameter sets in a single AVC configuration record. If two sequences differ in

a definition in future, and readets should ignore NAL units with reserved values of NAL unit
en they are present in these.arrays.
s to these arrays in future specifications.

equence Parameter Set Extension NAL units occur in this record in profiles other than thosg
d for the arfay“specific to such NAL units (profile_idc not equal to any of 100, 110, 122, 144)
buld be placeéd in the Sequence Parameter Set Array.

he profile'identified by profile_idc value 144 is deprecated in ISO/IEC 14496-10.

16

© ISO/IEC 2014 - All rights reserved


https://standardsiso.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

5.3.3.1.2 Syntax

aligned (8) class AVCDecoderConfigurationRecord {

unsigned int (8) configurationVersion = 1;
unsigned int (8) AVCProfileIndication;
unsigned int (8) profile compatibility;
unsigned int (8) AVCLevelIndication;

bit (6) reserved = ‘'111111'b;

unsigned int(2) lengthSizeMinusOne;

bit (3) reserved = ‘111'b;

Rt oned—abE (L) i fF O o i ancaDo o mataxr Ot o
He—o—RuhotE=egtt a3 =

T T ++ =

for (i=0; i< numOfSequenceParameterSets; 1++) {
unsigned int (16) sequenceParameterSetLength ;
bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

unsigned int (8) numOfPictureParameterSets;
for (i=0; i< numOfPictureParameterSets; i++) {
unsigned int (16) pictureParameterSetLength;
bit (8*pictureParameterSetLength) pictureParameterSetNALUnIt ;

if ( profile ide == 100 “ profile ide == 110 ||
profile idc == 122 profile idc == 144 )
bit (6) reserved = ‘'111111'b;
unsigned int (2) chroma format;
bit (5) reserved = ‘11111'b;
unsigned int (3) bit depth luma minus8;
bit (5) reserved = ‘11111'b;

unsigned int (3) bit depth chroma minus§j
unsigned int (8) numOfSequenceParameterSetExt;
for (i=0; i< numOfSequenceParameterSetExt; i++) {
unsigned int (16) sequenceParameterSetExtLength;
bit (8*sequenceParameterSetExtlfangth) sequenceParameterSetEXtNALUni

5.3.3.1.3 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 which occurs between the
profile_IDC and level_IDC in a sequence parameter set (SPS), as defined in ISO/IEC 14494-10.

AVCLevelIndieation contains the level code as defined in ISO/IEC 14496-10.

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

fumOfSequenceParameterSets indicates the number of SPSs that are used as the initig
SPSs for decoding the AVC elementary stream.

C video
) size of
1, or 3

I set of

sequenceParameterSetLength indicates the length in bytes of the SPS NAL unit as defined in

ISO/IEC 14496-10.

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

shall occur in order of ascending parameter set identifier with gaps being allowed.

numOfPictureParameterSets indicates the number of picture parameter sets (PPSs) that are

used as the initial set of PPSs for decoding the AVC elementary stream.

pictureParameterSetLength indicates the length in bytes of the PPS NAL unit as defined in

ISO/IEC 14496-10.

© ISO/IEC 2014 - All rights reserved
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pic

tureParameterSetNALUnit contains a PPS NAL unit, as specified in ISO/IEC 14496-10. PPSs
shall occur in order of ascending parameter set identifier with gaps being allowed.

chroma_ format contains the chroma_format indicator as defined by the chroma_format_idc

bit

parameter in [SO/IEC 14496-10.

_depth luma minus8 indicates the bit depth of the samples in the Luma arrays. For example, a
bit depth of 8 is indicated with a value of zero (BitDepth = 8 + bit_depth_luma_minus8). The
value of this field shall be in the range of 0 to 4, inclusive.

bit]
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seq
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5.4.1 |

Conforr
that pe}
in ISO/I

AVC coptent may be used in an MPEG-4 context;-in a file with extension “mp4”, the major brand may b

‘avcl’.

Reader
cor

that identified by the brand,/may be present, and these may be ignored by a reader conformant

wit]

5.4.2 |

This sul

5.4.2.1

5.4.2.1

[ depth chroma _minusg indicates the bit deptn of the samples in the Chroma arrays. Lol
example, a bit depth of 8 is indicated with a value of zero (BitDepth = 8“4
bit_depth_chroma_minus8). The value of this field shall be in the range of 0 to 4, inclusive:

OfSequenceParameterSetExt indicates the number of Sequence Parameter Set Extensiong
that are used for decoding the AVC elementary stream.

uenceParameterSetExtLength indicates the length in bytes of the SPS Extension NAL unit ag
defined in ISO/IEC 14496-10.

uenceParameterSetExtNALUnit contains a SPS Extension NALSUnit, as specified in
[SO/IEC 14496-10.

erivation from ISO Base Media File Format

\VC File type and identification
hance with this part of ISO/IEC 14496 is indicated by the presence of the brand of a specification

'mits the inclusion of AVC content, in the compatible brands list of the FileTypeBox as defined
EC 14496-12. The file extension normally matches the major brand.

5 conformant to this part of ISO/IEC 14496 should read the file if a suitable brand occurs in thg
npatible-brands list. Other structures and/or track types, defined in specifications other thar

h the specification identified by the brand.

AVC Video Stream Definition

bclause defines'the sample entry and sample format for AVC video elementary streams.
Sample‘entry name and format

1C+Definition

Box Types: ‘avcl’, ‘avc?’, 'ave3’, 'aved', ‘aveC’, ‘m4ds’, btrt’

Container: Sample Description Box (‘stsd’)

Mandatory:  An ‘avcl’, ‘avc2’, 'avc3' or 'avc4' sample entry is mandatory
Quantity: One or more sample entries may be present

An AVC
AVCDec

18

visual sample entry shall contain an AVC Configuration Box, as defined below. This includes an
oderConfigurationRecord, as defined in 5.3.3.1.
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An optional MPEG4BitRateBox may be present in the AVC visual sample entry to signal the bit rate
information of the AVC video stream. Extension descriptors that should be inserted into the Elementary
Stream Descriptor, when used in MPEG-4, may also be present.

Multiple sample entries may be used, as permitted by the ISO Base Media File Format specification, to
indicate sections of video that use different configurations or parameter sets.

The sample entry name ‘avcl’ or 'avc3' may only be used when the stream to which this sample entry
pplies is a compliant and usable AVC stream as viewed by an AVC decoder operating under the
configuration (including profile and level) given in the AVCConfigurationBox. The file format [specific
structures that resemble NAL units (see Annex A) may be present but must not be used ¢e acgess the
AVC base data; that is, the AVC data must not be contained in Aggregators (though they,may be included
ithin the bytes referenced by the additional_bytes field) nor referenced by Extractors.

[he sample entry name ‘avc2’ or 'avc4' may only be used when Extractors or Aggregators (Annek A) are
required to be supported, and an appropriate Toolset is required (for example/as indicated by the file-
[ype brands). This sample entry type indicates that, in order to fornt the intended AVC |stream,
Extractors must be replaced with the data they are referencing, and Aggregators must be examjned for
rontained NAL Units. Tier grouping may be present.

b.4.2.1.2 Syntax

// Visual Sequences
tlass AVCConfigurationBox extends Box(‘avcC’ i {
AVCDecoderConfigurationRecord () AVCConfigy

~lass MPEG4BitRateBox extends Box (‘btrer) {
unsigned int (32) bufferSizeDB;

unsigned int (32) maxBitrate;

unsigned int (32) avgBitrate;

tlass MPEG4ExtensionDescriptorsBox extends Box(‘'m4ds’) {
Descriptor Descr[0 .. 255];

tlass AVCSampleEntry () extends VisualSampleEntry (type) {

// type is ‘avcl’ or 'avc3'
AVCConfigurationBox config;
MPEG4BitRateBox () ; // optional
MPEG4ExtensdonDescriptorsBox (); // optional

hlass AVG2SampleEntry () extends VisualSampleEntry (type)
// type is ‘avc2’ or 'avc4d'
AVEConfigurationBox avcconfig;

MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
extra_ boxes boxes; // optional

}

5.4.2.1.3 Semantics

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\012AVC Coding" being recommended; the first byte is a count of the
remaining bytes, here represented by \012, which (being octal 12) is 10 (decimal), the number
of bytes in the rest of the string
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con

Des

buf

fig is defined in 5.3.3. If a separate parameter set stream is used,
numOfSequenceParameterSets and numOfPictureParameterSets must both be zero.

cr is a descriptor which should be placed in the ElementaryStreamDescriptor when this
stream is used in an MPEG-4 systems context. This does not include SL.ConfigDescriptor or
DecoderConfigDescriptor, but includes the other descriptors in order to be placed after the
SLConfigDescriptor.

ferSizeDB gives the size of the decoding buffer for the elementary stream in bytes.

max

avg

5.4.3 |

5.4.3.1

5.4.3.1

Box Types: ‘avep’

Contain
Mandat
Quantit]

An AV(Q
defined

5.4.3.1

class
AV(
}

5.4.3.1

Com

cornl

5.4.3.2

5.4.3.2

1trate glves the maximum rate in bits/second over any window oI one second.

Bitrate gives the average rate in bits/second over the entire presentation.

\VC parameter set stream definition
Sample entry name and format

1 Definition

er: Sample Description Box (‘stsd’)
ory:  Yes
y: One or more sample entries may be present

parameter stream sample entry shall contain an AVG:Parameter Stream Configuration Box, as
below.

2 Syntax
AVCParameterSampleEntry () extends—WVisualSampleEntry (‘avcp’) {

ConfigurationBox config;

3 Semantics

pressorname in the base(class VvisualSampleEntry indicates the name of the compressor used
with the value "\016AV¢ Parameters" being recommended (\016 is 14, the length of thg
string as a byte).

figis defined in-5:3.3. numOfSequenceParameterSets and numOfPictureParameterSets
must both bezero.

Sampleformat

1~_Definition

This subclause defines the sample format for AVC Parameter set streams. An AVC parameter set sample

contain
units.

20

s only one or more sequence, picture parameter set, or sequence parameter set extension NAL
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5.4.3.2.2 Syntax

aligned(8) class AVCParameterSample
{
unsigned int PicturelLength = sample size;
//Size of AVCParameterSample from SampleSizeBox
for (i=0; i<PictureLength; ) // to end of the picture
unsigned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
bit (NATLUnitLength * 8) NAT.Unit;

014(E)

i += (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnithe

5.4.3.2.3 Semantics

NALUnitLength indicates the size of a NAL unit measured in bytes. Thelength field inclu
size of both the one byte NAL header and the EBSP payload but does not include the leng
itself.

NALUnit contains a single NAL unit. The syntax of a NAL unit is-defined in ISO/IEC 14496
includes both the one byte NAL header and the variableslength encapsulated byte
payload.

b.4.3.3 Track reference

A track reference of type ‘avcp’ in the video elementaty stream track reference table, referen
parameter set stream, is used to connect from the'video elementary stream to the param
blementary stream.

b.4.4 Parameter sets
['his subclause applies when a separate parameter set stream is not used.

Fach AVC sample entry, which ceritains the AVC video stream decoder specific information, ind
broup of SPSs and PPSs. Thisigroup of parameter sets functions much like a codebook. Each pat
bet has an identifier, and™each slice references the parameter set it was coded against ug
parameter set's identifiér.

When the sample entry name is 'avcl’ or 'avc2', the following applies:

— In the/file format each configuration of parameter sets is represented separately. A pai
set,'cannot be updated without causing a different sample entry to be used. For e
suppose that samples 1 to 4 use PPSs identified as 1, 2, 3 and a single SPS identified
sample 5 a new value of PPS 2 is required but PPSs 1 and 3 remain unaltered and are us
sample 10. In this case, the sample entry for samples 1 through 4 is the same and cont

hgth;

des the
rth field

10 and
stream

ring the
pter set

ludes a
fameter
ing the

fameter
kample,
as 1. At
ed until
hins the

initial vaiues of PPSS 1, 2, 3 and SPS 1. AT sampie 5 the sample entry must 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.

Systems wishing to send SPS or PPS updates will need to compare the two configurations to find
the differences in order to send the appropriate parameter set updates.

It is recommended that when several parameter sets are used and parameter set updating is desired, a separate

parameter set elementary stream be used.
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NOTE 2 Decoders conforming to this specification are required 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 Layering and sub-sequences

5.4.5.1| Introduction

Streams$ may be constructed so that the referential dependencies between samples allow onlyysubsets
of the samples to be sent to the decoder. This mechanism is called thinning a stream. Thinning discards
entire dets of samples using knowledge of what other sets of pictures this set of pictufes-depends or
and whpt picture sets in turn depend on it.

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

Sub-seqluences are as defined in the Annex D of ISO/IEC 14496-10-Dependency relations between sub
sequenges 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.

files to understand the ways in which stream thinning,may be achieved without having to examine the

LayerinE and sub-sequence information is represented:in‘the file format to allow systems reading the
dependency structure of every sample.

Layer and sub-sequences are represented in“the AVC file format as Sample Group. An AVC file shal
contain{zero or one instance of a SampleToGroupBox (per track) with a grouping type equal to 'avll'
This sampleToGroupBox instance represents the assignment of samples in a track to layers. A
accompanying instance of the SampleGroupDescriptionBox with the same grouping type shall, if i
exists, ¢ontain AVCLayerEntry saiple group entries describing the layers. Similarly, an AVC file shal
contain{zero or one instance of @ SampleToGroupBox (per track) with a grouping type equal to ‘avss|.
This sajnppleToGroupBox instance represents the assignment of samples in a track to sub-sequences. A
accompanying instance of-the SampleGroupDescriptionBox with the same grouping type shall, if i
exists, dontain AvCSubSeguenceEntry sample group entries describing the sub-sequences.

5.4.5.2| Sub-sequence description entry

5.4.5.2]1 _Definition

Group Types: avss

Container: Sample Group Description Box ('sgpd")
Mandatory:  No
Quantity: Zero or more.

A sub-sequence description entry is a sample group entry that describes a sub-sequence. A sub-
sequence is a set of samples in a track belonging to the same layer. A sub-sequence depends on another
sub-sequence if and only if there exists a sample in the sub-sequence that is directly referentially
dependent on some sample in the other sub-sequence. All samples in a sub-sequence shall directly
depend only on (i.e., refer to) other samples within the same sub-sequence or samples in the sub-
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sequences on which is it dependent. A sub-sequence can depend on zero or more sub-sequences in the
lower layers. A sub-sequence shall not depend on any other sub-sequence in the same or higher layer.

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

54522 Qynfnv

bligned(8) class DependencyInfo

unsigned int (8) subSegDirectionFlag;
unsigned int (8) layerNumber;
unsigned int (16) subSequenceldentifier;

~lass AVCSubSequenceEntry () extends VisualSampleGroupEntry (*avss')

(16) subSequencelIdentifer;
unsigned int(8) layerNumber;
unsigned int (1) durationFlag;
unsigned int (1) avgRateFlag;
unsigned int(6) reserved = 0;
if (durationFlag)

unsigned int (32) duration;
if (avgRateFlag)

unsigned int

unsigned int(8) accurateStatisticsFlag;
unsigned int (16) avgBitRate;
unsigned int (16) avgFrameRateq

unsigned int (8) numReferencesg;
DependencyInfo dependency [numReferences];

5.4.5.2.3 Semantics

subSegDirectionFlag, layerNumber and subSequenceldentifier within the
DependencyInfo class identify a sub-sequence that is used as a reference for this sub-sequence.
Only direct, hot indirect, referential dependencies shall be identified. The identified sub-
sequence_hds sub-sequence identifier equal to subSequenceIdentifier and reside§ in the
layer having the layer number equal to layerNumber. If subSegDirectionFlag is 0, the sub-
sequénce 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 which resides in the indicated layer and has the indicated sub-s¢quence
identifier; ‘closest’ means that among all the candidate sub-sequences the first pictur¢ of the
referenced sub-sequence is the closest to the first picture of this sub-sequence in dgcoding
OTder. If subSegDirectionFlag IS equal to 1, the Sub-Sequence UsSed as a reference tor this sub-
sequence is the closest sub-sequence among all the candidate sub-sequences whose first picture
succeeds the first picture of this sub-sequence in decoding order and which resides in the
indicated layer and has the indicated sub-sequence identifier; ‘closest’ has the same meaning as
above.

subSequenceIdentifier gives the identifier for the sub-sequence.

layerNumber gives the layer number to which the sub-sequence belongs.
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durationFlag equal to O indicates that the duration of the target sub-sequence is not specified.
Otherwise, a value of 1 indicates that the duration field indicates the duration of this sub-
sequence.

avgRateFlag equal to O indicates that the average bit rate and the average frame rate of the target
sub-sequence are unspecified. Otherwise, a value of 1 indicates that the average rate
characteristics are described by the accurateStatisticsFlag, avgBitRate, and
avgFrameRate fields.

duration indicates the duration of the target suh-sequence in clock ticks of a 90-kHz clock

acdurateStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRatg
are. accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRate arg
rounded from statistically correct values. accurateStatisticsFlag equal to 0 indicates that
avgBitRate and avgFrameRate are estimates and may deviate somewhat from the correct
values.

avgBitRate gives the average bit rate in (1000 bits)/second of this sub-sequence:*All NAL units of
this sub-sequence are taken into account in the calculation. In the following, B is the number of
bits in all NAL units in the sub-sequence. t; is the decoding timestamp:0f the first picture of the
sub-sequence (in decoding order), and t; is the decoding timestamp)of the last picture of the
sub-sequence (in decoding order). Then, the avgBitRate is calculated as follows provided that t
- t2: avgBitRate = round(B + ((tz - t1) * 1000)). If t; = t, avgBitRate shall be 0.

avgFrameRate gives the average frame rate in units of frames/{256 seconds) of this sub-sequence
All NAL units of this sub-sequence are taken into accoufit in the calculation. The average frame
rate is calculated according to the presentation timestamp of the frame. In the following, C is thé
number of frames in the sub-sequence. t; is the presentation timestamp of the first picture of thg
sub-sequence (in decoding order), and t; is the,presentation timestamp (in seconds) of the lasf
picture of the sub-sequence (in decoding order). Then, the avgFrameRate is calculated ag
follows provided that t; # t;: avgFrameRate.®round(C * 256 + (t2 - t1)). If t1 = t;, avgFrameRat4
shall be 0. Value zero indicates an unspeecified frame rate.

nunfReferences gives the number of-sub-sequences directly referenced in this sub-sequence
dependency is an array of DependencyInfo structures giving the identifying referenced sub
sequences.

5.4.5.3
5.4.5.3

Group '}
Contain
Mandat]
Quantit]

Layer description entry

1 Definition

['ypes: ‘avll’

er: Sarple Group Description Box (‘sgpd’)
ory: _No

y: Zero or more.

A layer

camp]p group entry defines the ]qypr information for all c:\mp]pc in 2 ]:\ypr I:\yprc ard

numbered with non-negative integers. Layers are ordered hierarchically based on their dependency on
each other: A layer having a larger layer number is a higher layer than a layer having a smaller layer
number. The layers are ordered hierarchically based on their dependency on each other so that a layer
does not depend on any higher layer and may depend on lower layers. The lowest layer is numbered as
zero and other layers are given consecutive numbers. In other words, layer 0 is independently
decodable, pictures in layer 1 may be predicted from layer 0, pictures in layer 2 may be predicted from
layers 0 and 1, etc.

24
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5.4.5.3.2 Syntax

class AVCLayerEntry () extends VisualSampleGroupEntry ('avll')
{

) layerNumber;

) accurateStatisticsFlag;

6) avgBitRate;

6) avgFrameRate;

unsigned int (
unsigned int (
unsigned int (
unsigned int (

- 4.0 2 D Coraaniioc
s O g7 [Te rre g ICIITAIIcICS

layerNumber gives the number of this layer with the base layer being numbered as.zero
enhancement layers being numbered as one or higher with consecutive numbers.

avgBitRate and avgFrameRate are estimates and may deviate'somewhat from the
values.

lower sub-sequence layers are taken into account in the\calculation. The average bif

NAL units in this and lower sub-sequence layers. t; is.the decoding timestamp of the first

Then, avgBitRate is calculated as follows previded that t; # tz: avgBitRate = round(B

and lower sub-sequence layers are\taken into account in the calculation. In the follow

presentation timestamp ,o0f\the latest picture in this and lower sub-sequence layerg
presentation order. Then; the avgFrameRate is calculated as follows provided that

indicates an unspecified frame rate.
b.4.6 Alternate streams and switching pictures

6.4.6.1 Swifching Pictures

standards switching between streams is only p0551b1e at I-pictures, because the plctures can
switched when there are no dependencies on prior pictures for reconstruction.

t1) * 1000))). If t1 = t2, avgBitRate shall be\0. Value zero indicates an unspecified bit rate,

and all

accurateStatisticsFlag indicates how reliable the values of avgBitRatejand avgFrameRate
are. accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRpte are
rounded from statistically correct values. accurateStatisticsFlag\equal to 0 indicates that

correct

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

rate is

calculated according to the decoding timestamp. In thefollowing, B is the number of bits in all

picture

in this and lower sub-sequence layers in the{présentation order, and t; is the dpcoding
timestamp of the latest picture in this and lowérsub-sequence layers in the presentation order.

+ ((t2 -

avgFrameRate gives the average frame rate in units of frames/(256 seconds). All NAL unit$ in this

ng, C is

the number of frames in this andlower sub-sequence layers. t; is the presentation timestamp of
the first picture in this and\lower sub-sequence layers in presentation order, and tp is the

in the
t1 # to:

avgFrameRate = round(C * 256 + (tz - t1)). If t1 = t;, avgFrameRate shall be 0. Valpe zero

n typical streaming scenarios, one of the key requirements is to scale the bit rate of the compressed
Jata in response to changing network conditions. The simplest way to achieve this is to encode multiple
stréams with dlfferent bandwidths and quality settmgs for representative network COl’ldlth s. The

only be

AVC includes supports for SP-pictures and Sl-pictures ("switching pictures") that allow switching from
one stream to another while still supporting inter coding of switching pictures. The following figure

shows how SP pictures are used to switch between two different bit streams.
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Figure 3 — Stream switching

ile format, switching pictures are stored in switching picture tracks, which/are tracks separate

track that is being switched from and the track being switched to. Switching picture tracks car
tified by the existence of a specific required track reference in that-track. A switching picture is
‘native to the sample in the destination track that has exactly, the’ same decoding time. If al
hg pictures are SI pictures, then no further information is neede@

f the pictures in the switching track are SP pictures, thendwo extra pieces of information may be

First, the source track that is being switched from must.be identified by using a track referencs
irce track may be the same track as the destination track). Second, the dependency of the
g picture on the samples in the source track may-be needed, so that a switching picture is only
hen the pictures on which it depends have been\supplied to the decoder.

pendency is represented by means of an-optional extra sample table. There is one entry pef
in the switching track. Each entry records the relative sample numbers in the source track or
he switching picture depends. If this array is empty for a given sample, then that switching
contains an SI picture. If the depeéndency box is not present, then only SI-frames shall be presenf
ack.

hing sample may have/multiple coded representations with different dependencies. For AV(
he multiple representations of a switching sample are stored in different switching tracks (i.e
init). For examplef-one switch track might contain a SP-picture representation dependent or
arlier samples, wsed for stream switching, while another switch track may contain anothet
ntation as an-Slk-picture, used for random access.

Alternate group

Base 'Media File Format (but not the version one specification of the MPEG-4 file format, whicH

is bran

ded as 'mp4d 1) supports the use of what is called aqlternate tracks Each track can optionally

specify

=J oS FPFP preroen
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 which form a group which may be switched between, but not the tracks

contain

ing the switching pictures, must be a member of an alternate group with a non-zero group

identifier.

An alte

rnate 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 same track.

26
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5.4.6.3 Trackreferences

The switching track must be linked to the track into which it switches (the destination track) by a track
reference of type ‘swto’ in the switching picture track.

If the switching track contains SP pictures, the switching track must be linked to the track from which it
switches (the source track) by a track reference of type ‘swftr’ in the switching picture track.

5.4.6.4 Sample dependency

5.4.6.4.1 Definition

Box Type: ‘sdep’

Container: Sample Table ‘stbl’
Mandatory: No

Quantity: Zero or exactly one.

[his subclause defines the dependencies of each switching sample on‘sample(s) in the source track.
['his table is only needed in a switching track that has a source (‘swfr{) track dependency.

['his box contains the sample dependencies for each switching sample. The dependencies are sfored in
the table, one record for each sample. The size of the ¢table, sample count is taken frpm the
sample count in the Sample Size Box ('stsz') or Compact-Sample Size Box (‘stz2”).

b.4.6.4.2 Syntax

bligned(8) class SampleDependencyBox
extends FullBox(‘sdep’, version =30, 0) {
for (i=0; 1 < sample count; i++){
unsigned int (16) dependency “count;
for (k=0; k < dependencyx&ount; k++) {
signed int (16) relatdive sample number;

5.4.6.4.3 Semantics

dependency_coutit is an integer that counts the number of samples in the source track on which
this switchihg 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 which immediately precedes the decoding time of the switching
sample has relative sample number -1, the sample before that -2, and so on. Similgrly, the
sample in the source track which immediately follows the decoding time of the switching
sample has relative sample number +1, the sample after that +2, and so on.

5.4.7 Definition of a sub-sample for AVC

For the use of the sub-sample information box ( 8.7.7 of 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, RedPicFlag and VclNalUnitFlag. 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 shall have the semantics defined here.
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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 can still be decoded if this sub-sample is
discarded (e.g. the sub-sample consists of an SEI NAL unit, or a redundant coded picture).

The reserved field is defined for AVC as follows:

unsigned int (1) RefPicFlag;
unsigned int (1) RedPicrlag;
unsigned int (1) VclNalUnitFlag;
unsigned int (29) reserved = 0;

ReflpicFlag equal to 0 indicates that all the NAL units in the sub-sample have nal refiidc equa
to 0. RefPicFlag equal to 1 indicates that all the NAL units in the sub{sample havs
nal ref idc greater than 0.

RedPicFlag equal to O indicates that all the NAL wunits in the "sub-sample have
redundant pic_ cnt equal to 0. RedPicFlag equal to 1 indicates thatall.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.

5.4.8 Post-decoder requirements scheme for signalling of SEl.for AVC

5.4.8.1| General

In ordef to handle situations where the file author requires certain actions on the player or renderer
the ISQ base media file format specifies the restricted-video mechanism where sample entries are
hidden [behind the generic sample entry ‘resv’..The mechanism applies to AVC and for this case a filg
author [can list occurring SEI message IDs [[SO/IEC 14496-10] and classify them 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 signalledin the SEI Information box.

The schleme for signalling of SEI for.AVC is defined here.

The SchemeType *ase1’ (AVC'SEI) is used.
5.4.8.2| SEI Informationbox

5.4.8.2]1 Definition

Box Type: ‘seii’

Contaixﬂyer: Scheme Information box (*schi’)
Mandaters——Y¥es{whenthe Schemefypeis—aSEF)
Quantity: One

The SEI Information box is contained in the Scheme Information box when the SchemeType is ‘aSEI’,
and contains information about the SEI messages present in the AVC stream. 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 SEI which is required to be understood for correct playback
and SEI which is not required for correct playback (but may enhance playback).

By inspecting the SEI Information box a player will know which SEI messages that occur in the
bitstream and whether they are required for rendering.
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When the coding system is AVC and the restriction is signaled with SEI messages, then the SEI m

essages

listed here should be stored either in the bitstream or in the AVC Configuration Record. The SEI
Information box does not contain the actual SEI messages, it only lists those that occur in the bitstream.

5.4.8.2.2 Syntax

aligned (8) class SeiInformationBox extends Box (‘seii’) {
unsigned int (16) numRequiredSEIs;
for (i=0; i<numRequiredSEIs; i++) {

unsigned 1nt(le) requliredoskl 1Dj;

unsigned int (16) numNotRequiredSEIs;
for (i=0; i<numNotRequiredSEIs; i++)
unsigned int (16) notrequiredSEI ID;

5.4.8.2.3 Semantics

requiredSEI ID takes on the value “payloadType” of an SEI message present in the AVC
that is deemed necessary by the file author for correct playback:

notrequiredSEI_ID takes on the value “payloadType” of\an SEI message present in f
stream that is not deemed necessary by the file authof.for correct playback.

b SVC elementary stream and sample definitions

b.1 Introduction

AVC in clause 5.

[he file format for storage of SVC\content, as defined in this clause and Annexes Annex A to A
ises the existing capabilities of the ISO base media file formatand the plain AVC file format (i.e
format specified in clause 5).\In addition, the following new extensions, among others, to suppd
Epecific features are specified.

1+— Scalable or multiview grouping:
a structuring-and grouping mechanism to indicate the association of NAL units with differen
and hierarchy levels of scalability.

1+— Aggregator:
a structure to enable efficient scalable grouping of NAL units by changing irregular patterns
units into regular patterns of aggregated data units.

stream

he AVC

['his clause specifies the storage format of'SVC data. It extends the definitions of the storage format of

nnex D,
the file
rt SVC-

[ types

of NAL

— Extractor:

a structure to enable efficient extraction of NAL units from other tracks than the one containing the

media data.

— Temporal metadata statements:
structures for storing time-aligned information of media samples.

— AVC compatibility:

a provision for storing an SVC bitstream in an AVC compatible manner, such that the AVC
compatible base layer can be used by any plain AVC file format compliant reader.

© ISO/IEC 2014 - All rights reserved
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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:

e SVCVideo Elementary Streams shall contain all video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure) and may contain non-video coding
related NAL units such as SEI messages and access unit delimiter NAL units. Also Aggregators

(see A.2) or Extractors (see A.3) may be present. Aggregators and Extractors shall be processed
as defined in this International Standard (e.g. shall not directly be placed in the output buffe
while accessing the file). Other NAL units that are not expressly prohibited may be present; and
if they are unrecognized they should be ignored (e.g. not placed in the output buffer|whilg
accessing the file).
SVC streams may also be stored using associated parameter set streams, if needed.
For SV( streams, Table 2 is updated as follows; only entries where the definition for SVC differs fromn
AVC, arp shown.
Table 3 - NAL Unit types in SVC and AVC Streamis
Value pf Description AVCvideo SVCvideo SVC video Parameter set
nal_unit_type elementary stream elementary stream elementary stream elementary stream
(sample entry 'avel), (sample entry
'ave2', or 'svell) 'avc3', 'avc4', or
'sve2')
14 Prefix NAL unit in Not specified Yes Yes No
scalable extension
prefix_nal_unit_rbsp
0
15 Subset sequence Not specified No. Yes. Yes
parameter set If parameter set Parameter set
subset_seq_paramet elementary stream is elementary stream
er_set_rbsp() not used, 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
extension_rbsp( )
24 -2p Not'specified Not specified Not specified Not specified Not specified
30 Aggregator Not specified Yes Yes No
31 Extractor Not specified Yes Yes No
NOTE slice_layer_extension_rbsp was previously called slice_layer_in_scalable_extension_rbsp.

There may be AVC VCL NAL units, 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 Aggregator NAL units and
Extractor NAL units present in an SVC video elementary stream.

30
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An AVC VCL NAL unit in an SVC video elementary stream conforming to one or more profiles specified
in Annex G of ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit containing the
scalability information for the AVC VCL NAL unit. In this file format an AVC VCL NAL unit and the
immediately preceding prefix NAL unit are logically seen as one NAL unit: the prefix NAL unit provides
the scalability information 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 formatisan extensionofthe p]ain AV C file format-definedin-this-International-Standard.

bubclause 5.4.5 is defined for use with plain AVC streams. Its use with SVC streams is deprecated,
6.4 Sample and configuration definition

6.4.1 Introduction

5V C Sample: An SVC sample is also an access unit as defined in 7.4.1.2 of ISQ/IEC 14496-10.
b.4.2 Canonical order and restrictions

b.4.2.1 Restrictions
[he following restrictions apply to SVC data in addition td the requirements in 5.3.2.

e 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 ig that of
the picture represented by the access unit. An SVC sample shall contain at least one AV({ or SVC
VCL NAL unit.

e Prefix NAL units (Prefix NAL unit in scalable extension): Each prefix NAL unit is| placed
immediately before the comresponding AVC VCL NAL unit, providing scalability information
about the AVC VCL NAL unit.

e  NOTE Prefix NAL units niay:also be associated with filler data NAL units.

o Aggregators/Extractors: The order of all NAL units included in an Aggregator or referepced by
an Extractof-is’exactly the decoding order as if these NAL units were present in a sanjple not
containing-aggregators or extractors. After processing the Aggregator or the Extractor,[all NAL
units must be in valid decoding order as specified in ISO/IEC 14496-10.

6.4.2.2 -\Decoder configuration record

When 'the decoder configuration record defined in 5.3.3.1 is used for a stream which can be intefpreted
as either an SVC or AVC stream, the AVC decader configuration record shall reflect the propertids of the
AVC compatible base layer, e.g. it shall contain only parameter sets needed for decoding the AVC base
layer.

If the sample entry name is 'svcl’, a parameter set stream may be used with SVC streams, as with AVC
streams, in which case, parameter sets shall not be included in the decoder configuration record.
Otherwise (the sample entry name is 'svc2'), parameter sets may be stored in both the decoder
configuration record or as part of samples.
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Sequence parameter sets are numbered in order of storage from 1 to numOfSequenceParameterSets
or numOfPictureParameterSets respectively. Sequence and Picture parameter sets stored in this
record in a file may be referenced using this 1-based index by the InitialParameterSetBox.

The SVCDecoderConfigurationRecord is structurally identical to an
AVCDecoderConfigurationRecord. However, the reserved bits preceding and succeeding the
lengthSizeMinusOne field are re-defined. The syntax is as follows:

aligned(8) class SVCDecoderConfigurationRecord {
unsgigned int (8) configurationVersion = 1;
unsgigned int (8) AVCProfileIndication;
unsiigned int (8) profile compatibility;
unsigned int (8) AVCLevelIndication;
bitf(1) complete represenation;

bitf(5) reserved = ‘11111'b;
ungigned int (2) lengthSizeMinusOne;
bit(1l) reserved = ‘0’'b;

ungigned int (7) numOfSequenceParameterSets;

for] (i=0; i< numOfSequenceParameterSets; i++) {

unsigned int (16) sequenceParameterSetLength ;

bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

unsgigned int (8) numOfPictureParameterSets;

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

unsigned int (16) pictureParameterSetLength;

bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

}

The gemantics of the fields AvVCProfileIndigation, profile compatibility, ang
AVCLevlelIndication differ from the AvCDecoderConfigurationRecord as follows:

The fields AvCProfileIndication, AVCLevelIndication carry the profile and level indications
respectjvely, indicating the profile and level of-the entire scalable stream in this track. They, and the
profille compatibility field, must have yalties such that a conforming SVC decoder is able to decode
bitstregms conforming to the profile, level and profile compatibility flags indicated in any of the
sequeng¢e parameter sets or subset sequence parameter sets contained in this record.

The bemantics  of  other fields are as follows, or are as defined for an
AVCDedoderConfigurationRécord:

complete representation is set on a minimal set of tracks that contain a portion of the origina
encoded scalable-stream, as defined in 6.5.1. Other tracks may be removed from the file withou
loss of any ¢brtion of the original encoded bitstream, and, once the set of tracks has beer
reduced te'ohly those in the complete subset, any further removal of a track removes a portior]
of the encoded information.

numOfSequenceParameterSets indicates the number of SPSs and subset SPSs that are used fo1
decoding the SVC elementary stream. The value of numOfSequenceParameterSets shall be in
the range of 0 to 64, inclusive.

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

SequenceParameterSetNALUnit contains a SPS or subset SPS NAL unit. 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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6.5 Derivation from the ISO base media file format

6.5.1 SVC track structure

A scalable video stream is represented by one or more video tracks in a file. Each track represents one
or more operating points of the scalable stream. A scalable stream may, of course, be further thinned, if

desired.

here is a minimal set of one or more tracks that, when taken together, contain the comple

set of

encoded information. All these tracks shall have the flag “complete representation” set in

‘complete subset”.

[dependency_id, temporal_id and quality_id) combinations that has the least valties of depend
femporal_id and quality_id, respectively. The track that has the flag “complet€® representat]
hnd contains the lowest operating point shall be nominated as the ‘scalable base track’. All th
[racks that are part of the same scalable encoded information shall be lisiked to this base track by
bf a track reference of type ‘sbas’ (scalable base). The complete encoded information can be
when the tracks included in the “complete subset” are retained;.all other tracks shall be extr
subsets, copies or re-orderings of the complete subset.

NOTE1 An alternate group may also include completely inidependent bitstreams, as well as alternative
points of the same bitstream. The SVC tracks in the alternate@roup must be examined to see how many scal
tracks are identified.

NOTE2  “A scalable bitstream” may require moré‘than one track to represent it (consider a stream wi
resolution, low-frame-rate base layer, and a high resolution enhancement layer, and a high frame-rate enh
layer, but missing the data for high resolution.high frame-rate). However, such a scalable bitstream is typical
conforming bitstream.

All the tracks sharing the same scalable base track must share the same timescale.

b.5.2 Data sharing and extraction

Pifferent tracks may logically-Share data. This sharing can take one of the following two forms:

a) The sample data is copied from one track into another track (and possibly compacte
interleaved with'other data, such as audio). This creates larger overall files, but the low
data may be’compacted and/or interleaved with other material, for ease of extraction.

b) There maybe instructions on how to perform this copy at the time that the file is read.

For the second case, Extractors (defined in A.3) are used.

b1l their

sample entries. This group of tracks that form the complete encoded information are, called the

.et the lowest operating point be the one of all the operating points répfesented hy DTQ

ency_id,
on” set
e other
' means
etained
actions,

bperating
able base

th a low-
ncement
Ily a non-

1l or re-
bit rate
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6.5.3 SVCvideo stream definition
6.5.3.1 Sample entry name and format
6.5.3.1.1 Definition

Types: ‘avc2’, ‘avcd’, ‘aveC’, ‘svcl’, 'svc2', 'svcC’,’seib’
Container: Sample Description Box (‘stsd’)

Mandat ha 040 Onaofthaavecl ave?2 avel aved cucl and couc? haovacic mandatary
Ty TTC-OTtIrCorv-c o v coor v coor v C o V- C o T e O vV e e o o X oo TIrorrroror t oy

Quantity: One or more sample entries may be present

If an SVC elementary stream contains a usable AVC compatible base layer, then an AVC visual sample
entry (lavcl’, ‘avc2’, 'avc3’, or 'avc4') shall be used. Here, the entry shall contain initially“an AV(
Configuration Box, possibly followed by an SVC Configuration Box as defined beléw. The AV(
Configuration Box documents the Profile, Level and Parameter Set information pertaining to the AV(
compatjble base layer as defined by the AvCDecoderConfigurationRecord. ThenSVC Configuratior
Box documents the Profile, Level and Parameter Set information pertaining(to the entire streamn
containiing the SvC compatible enhancement layers as defined by the
SVCDedoderConfigurationRecord, stored in the SVCConfigurationBox.

For all [sample entries except for ‘svcl’ and 'svc2', i.e. ‘avcl’, ‘avc?’, javc3' and 'avc4', the width and
height fields in the sample entry document the AVC base layer. Foran ‘svcl’ or 'svc2' sample entry, the
width and height document the resolution achieved by decodingtheentire stream.

If the SYC elementary stream does not contain a usable AV(Ctbase layer, then an SVC visual sample entry
(‘svcl’ pr 'svc2') shall be used. The SVC visual sample ent¥y shall contain an SVC Configuration Box, as
defined| below. This includes an SvCDecoderConfigurationRecord, as defined in this Internationa
Standard.

The lehgthSizeMinusOne field in the SVC afnd AVC configurations in any given sample entry shal
have the same value.

A priority assignment URI provides the mame (in the URI space) of a method used to assign priority_id
values. When it occurs in an AVC ot SVC sample entry, exactly one URI shall be present, that documents
the prigrity_id assignments in the)stream. The URI is treated here as a name only; it should be de
referengeable, though this is_net required. File readers may be able to recognize some methods and
thereby know what stream-extraction operations based on priority_id would do.

Extractprs or aggregators may be used for SVC VCL NAL units in ‘avcl’, ‘avc2’, 'avc3’, 'avc4’, ‘svcl’ of
'svc2' tracks. The ‘extra_boxes’ in an ‘avc2’ or 'avc4' sample entry may be an SVCConfigurationBox
ScalabilitylnforniationSEIBox, SVCPriorityAssignmentBox or other extension boxes.

NOTE When AVC compatibility is indicated, it may 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 AV(
o lavzar and bhan oz bao fod +a +h 4d dar wahich 3 ard Q—L\U‘“( l\‘T‘AlL unii— it d

3 seactad 4d noti Sl
uuuuuu y et eeTay ot Tta ot Gt Coat T Wit IS EXpectea~o—aiSCatrea—+rt GO C5SHOTTECOETHTZE.

This case happens when the ‘avcl’ or 'avc3' sample entry is used and both AVC and SVC configurations are present.

Either or both of a ScalabilitylnformationSEIBox or SVCConfigurationBox may be present in an ‘avcl’ or
'avc3' sample entry. In this case the AVCSVCSampleEntry definition below applies.

Compressorname in the base class visualSampleEntry indicates the name of the compressor used,

with the value “\012sSvC Coding” being recommended (\012 is 10, the length of the string “SVC
coding” in bytes).
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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).

The following table shows for a video track all the possible uses of sample entries, configurations and
the SVC tools (excluding timed metadata, which is always used in another track):

Table 4 - Use of sample entries for AVC and SVC tracks

sample entry with configuration records
hame

Meaning

avcl’ or 'avc3’ AVC Configuration Only

A plain AVC track without SVC|/NAL
Extractors, aggregators, and tier-groupin
not be present.

units;
g shall

avcl’ or 'avc3’ AVC and SVC Configurations

An SVC track with both AV.C’and SVC NAI
Extractors and aggregators may be p
Extractors shall not peference AVC NAL
Aggregators shalknot contain but may re
AVC NAL units{Tier grouping may be pres

L units;
resent;
units;
ference
ent.

avc2’ or 'avc4' AVC Configuration Only

A plain AVCJVtrack without SVC NAL
Extractors~may be present and used to re
AVC NAL units; Aggregators may be pre
contgin and reference AVC NAL unit
grouping may be present.

units;
ference
sent to
5: Tier

svcl’ or 'svc2' SVC Configuration

An SVC track without AVC NAL units; Ext

ractors

may be present and used to reference both AVC

and SVC NAL units; Aggregators may be |}
to contain and reference both AVC and S
units; Tier grouping may be present.

bresent
/C NAL

6.5.3.1.2 Syntax

unsigned{int (8*size-64) scalinfosei;

unsigned int (8) method count;

Flass SVCConfigurationBox extends Box(‘sveC’) {
SVCDecoderConfigutationRecord () SVCConfig;

rlass ScalabilityInformationSEIBox extends Box(‘seib’, size)

Flass«SVCPriorityAssignmentBox extends Box(‘'svcP’)

string PriorityAssignmentURI [method count] ;

}

class AVCSVCSampleEntry () extends AVCSampleEntry () {

SVCConfigurationBox svcconfig;

// optional

ScalabilityInformationSEIBox scalability; // optional

SVCPriorityAssignmentBox method;

© ISO/IEC 2014 - All rights reserved
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class

AVC28VCSampleEntry () extends VisualSampleEntry (type) {
// type 1s ‘avc2’ or 'avc4d’

AVCConfigurationBox avcconfig;

SVCConfigurationBox svcconfig; // optional
MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox method; // optional

// Use_this if the track is NOT AVC compatible

class |SVCSampleEntry () extends VisualSampleEntry (type) {

// type 1s ‘svcl’ or 'svc2'

SvdConfigurationBox svceconfig;
MPHG4BitRateBox bitrate; // optional
MPHG4ExtensionDescriptorsBox descr; // optional
ScalabilityInformationSEIBox scalability; // optional
SVQPriorityAssignmentBox method; // optional

}

6.5.3.1{3 Semantics
scallinfosei contains an SEI NAL unit containing only a scalability ifformation SEI message as

met]

Pri

6.5.4 !

The vis

unit is fhe visual width and height of the AVC:base layer, if the stream is described by a sample entry of

type ‘ay
decodirn

6.5.5
For vid
identifi

bitstred

For vid
units inl

For vid

$VC visual width and height

specified in ISO/IEC 14496-10 AnnexG. The ’size’ field”) of the container bo3
ScalabilitylnformationSEIBox shall not be equal to 0 or 1.

hod count provides a count of the number of following URls. This field must take the value 1
in an ‘avcl’, ‘avc?’, 'avc3’, 'avcd’, ‘svcl’ or 'svc2' sample entry.

orityAssignmentURI provides a unique name of the'method used to assign priority_id values
[n the case of absence of this box, the priority assigiment method is unknown.

pal width and height documented in axVisualSampleEntry of a stream containing SVC VCL NAI

rcl’, ‘avce2’, 'ave3' or 'avc4'; otherwise it is the visual width and height of decoded pictures by
g the entire stream.

bync sample (IDR)

bo data described bhy-a’sample entry of type ‘avcl’, ‘avc2’, 'avc3’, or 'avc4’, the sync sample tablg
es [DR access units for both an AVC decoder, and an SVC decoder (if any) operating on the entirg
m.

o data.described by a sample entry of type ‘svcl’, the sync sample table identifies IDR access
the entire SVC bitstream.

o data described by a sample entry of type ‘svc2’, the sync sample table identifies IDR access

units in

the entire SVC bitstream, and additionally the following applies:

1. If the sample is an IDR access unit, all parameter sets needed for decoding that sample shall

be included either in the sample entry or in the sample itself.

2. Otherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the

36

sample shall be included either in the sample entry or in any of the samples since the
previous random access point to the sample itself, inclusive.

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
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documenting of layer-specific IDR access units is desired, the stream should 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 must then be 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 ‘svcl’ or 'svc2' sample entry. Its use

for AVC is deprecated.

6.5.7 Independent and disposable samples box

statements are true no matter what valid subset of the SVC data (possibly only the AVC data)
[he ‘unknown’ values (value O of the fields sample-depends-on, sample-is-depended-on, and
has-redundancy) may be needed if the information varies.

b.5.8 Sample groups on random access recovery points and random access points

Fecovery sample group and the random access point sample group identify random access r
boints and random access points, respectively, for both an AVE decoder, and an SVC decoder
bperating on the entire bitstream.

NOTE If the random access recovery points or the random access points for the AVC decoder and the SV

point table, respectively, will not document all of them. In this case, the stream can be stored in multiple t
two tracks, one containing the AVC base layer with*a’sample entry of type ‘avcl’ or 'avc3’, and the other c
the SVC enhancement layers with a sample entry,of‘type ‘svcl’ or 'svc2'.

For video data described by a sample entry: of type ‘svcl’ or 'svc2’, the random access recovery
sample group identifies random accesspoints in the entire SVC bitstream.
6.5.9 Definition of a sub-sample for SVC

['his subclause extends the-definition of a sub-sample for AVC in 5.4.7.

fields: RefPicElag, RedPicFlag, VcINalUnitFlag, IdrFlag, Priorityld, Dependencyld, Qualityld, Tem
JseRefBasePicFlag, DiscardableFlag and StoreBaseRepFlag, specified subsequently. Each sub
ncludes<both NAL unit(s) and their preceding NAL unit length field(s). The presence of thij
bptional; however, if present in a track containing SVC data, it shall have the semantics defined h

As_required in 5.4.7, the subsample priority field shall be set to a value in accordance W

f it is used in a track which is both AVC and SVC compatible, then care should be:taken that the

is used.
sample-

For video data described by a sample entry of type ‘avcl’, ‘avc2’, 'ave3' or 'avc4’, the random] access

pcovery
(if any)

decoder

operating on the entire bitstream are not all aligned, the random access recovery points table or the randgm access

acks, e.g.
bntaining

sample

broup identifies random access recovery in the entire SVC bitstream and the random accegs point

For the use of the sub<sample information box (8.7.7 of ISO/IEC 14496-12) in an SVC stream| a sub-
sample is defined-as one or more contiguous whole NAL units having the same values of the fgllowing

poralld,
sample

box is
ere.

rith the

specification of this field in ISO/IEC 14496-12.

The reserved field is defined for SVC as follows:
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unsigned int (1) RefPicFlag;
unsigned int (1) RedPicFlag;
unsigned int (1) VclNalUnitFlag;
unsigned int (5) reserved = 0;
unsigned int (1) reserved = 0;
unsigned int (1) IdrFlag;
unsigned int (6) PriorityId;
unsigned int (1) reserved = 0; // corresponding to no_ inter layer pred flag
unsigned int (3) Dependencyld;
unsigned int (4) QualityId;
unsigned int (3) Temporalld;
Unsigned 1nt(l) USeRerBasePicFlag;
unsigned int (1) DiscardableFlag;
unsigned int (1) reserved = 0; // corresponding to output flag
unsigned int (1) StoreBaseRepFlag;
)

unsigned int (1) reserved = 0;

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

PicFlag equal to 0 indicates that all the NAL units in the sub-sample hiave nal_ref_idc equal ta
0. RefPicFlag equal to 1 indicates that all the NAL units in the sub-sample have nal_ref idd
greater than 0.

PicFlag equal to 0 indicates that all the NAL units in the sub-sample have redundant_pic_cn
equal to 0. RedPicFlag equal to 1 indicates that all the INAL units in the sub-sample have
redundant_pic_cnt greater than 0.

NalUnitFlag equal to 0 indicates that all NAL units_ih'the sub-sample are non-VCL NAL units|
Value 1 indicates that all NAL units in the sub-sample‘are VCL NAL units.

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

orityId 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 yalue of priority_id.

nterLayerPredFlag indicatestheno_inter_layer_pred_flag of the NAL units in the sub-sample
All the NAL units in the sub-sample shall have the same value of no_inter_layer_pred_flag.

endencyId indicates the-dependency_id value of the NAL units in the sub-sample. All the NAI
units in the sub-sample(shall have the same dependency_id value.

lityId indicates the-quality_id value of the NAL units in the sub-sample. All the NAL units iq
the sub-sample shall’have the same quality_id value.

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

RefBaSePicFlag indicates the use_ref_base_pic_flag value of the NAL units in the sub-sample
Allthé NAL units in the sub-sample shall have the same value of use_ref_base_pic_flag.

actha A3 ardalla floo o1 £ilha NAT .00
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T T CT
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Dol o imdicat o in tha ool oo
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NAL units in the sub-sample shall have the same discardable_flag value.

T 71X TC

NOTE that this is not the same definition as the discardable field in the sub-sample information box.

reBaseRepFlag indicates the store_base_rep_flag value of the NAL units in the sub-sample. All
the NAL units in the sub-sample shall have the same value of store_base_rep_flag.
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7 MVC elementary stream and sample definitions

7.1 Introduction

This clause specifies the storage format of MVC data. It extends the definitions of the storage format of
AVCin clause 5.

The file format for storage of MVC content, as defined in this clause and Annexes Annex A to Annex D
1ses-the nvich'ng r‘apa]m']ih'nc ofthe ISO base media file formatand the p]nin AVC file format (i e, the file

format specified in clause 5). In addition, the following new extensions, among others, to suppeft MVC-
bpecific features are specified.

1+— Scalable or multiview grouping:
a structuring and grouping mechanism to indicate the association of NAL units with different types
and hierarchy levels of scalability.

1+— Aggregator:
a structure to enable efficient scalable grouping of NAL units by changing irregular patterng of NAL
units into regular patterns of aggregated data units.

+— Extractor:
a structure to enable efficient extraction of NAL units from other tracks than the one containing the
media data.

1+— Temporal metadata statements:
structures for storing time-aligned informationtof media samples.

+— AVC compatibility:
a provision for storing an MVC bitstream in an AVC compatible manner, such that the AVC
compatible base layer can be used by any plain AVC file format compliant reader.

[he support for MVC includes a number of tools, and there are various ‘models’ of how they might be
1sed. In particular, an MVC stream can be placed in tracks in a number of ways, among which|are the
following:

1. all the views in one track, labelled with sample groups;
2. each view in-its’own track, labelled in the sample entries;
3. a hybrid,-one track containing all views, and one or more single-view tracks each containing a
view thatcan be independently coded;
4. the_éxpected operating points each in a track (e.g. the AVC base, a stereo pair, a multiview
scerie).

[heMVC file format allows storage of one or more views into a track, similarly to the support for SVC in
Clatise 6. Storage of multiple views per track can be used, e.g., when a content provider wants to provide
a multiview bitstream that is not intended for subsetting or when the bitstream has been created for a
few pre-defined sets of output views (such as 1, 2, 5, or 9 views) where tracks can be created
accordingly. If more than one view is stored in a track and there are several tracks (more than one)
representing the MVC bitstream, the use of the sample grouping mechanism is recommended. The
sample grouping mechanism is used to define tiers identifying the views present in the track and to
extract required NAL units for certain operation points conveniently. The sample grouping mechanism
is usually used with aggregator NAL units to form regular NAL unit patterns within samples. Thus, SVC-
like sample grouping, aggregators, and view definitions for sample groups are specified for MVC.
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The Mu

Itiview Information box (‘'mvci') is specified to indicate information that applies to more than

one view, such as the target output views in one or more Multiview Group boxes. Characteristics (such
as camera parameters) of the respective bitstream subset can also be indicated within the Multiview
Group box using the Multiview Relation Attributes box (‘mvra'), which is similar to the Track Selection

box.

A player should have means to determine which views are preferred for displaying, and select one or
more tracks that provide the data for the desired operating point, preferring a track that is specific to

that op
differ; f]
can be
views d
Multivi

(‘'mvra’).

When 4
contain
the MV
reconst]
operati
point.
Config
access

7.2 Ov¢

The stojrage of MVC streams can be supported by a nuniber of structures, including information in the

sample
of the s

rating point aver tracks that also contain other data. The display characteristics of players may
br example, the number of simultaneously displayed views and the optimal angle between vieivs
different. In order to guide a player for selection of output views, alternative groups of gutpuf
nd the common and differentiating characteristics between them can be indicated, with the
ew Group Relation box ('swtc'), which also includes the Multiview Relation Attributes bo3

n MVC bitstream is represented by multiple tracks and a player uses an operating point tha
5 data in multiple tracks, the player must reconstruct MVC access units before passing them td
" decoder. An MVC operating point may be explicitly represented by a trackyi.e., an access unit is
ructed simply by resolving all extractor and aggregator NAL units of-a\sample. If the number of
g points is large, it may be space-consuming and impractical to create-a track for each operating
n such a case, MVC access units are reconstructed as specified in 7.6.2.The MVC Decodelj
ration record contains a field indicating whether the associated’samples use explicit or implici
nit reconstruction (see the explicit_au_track field).

rview of MVC Storage

entry, the media information box, and samplesgroups. The following table provides an overview
fructures provided, their names, and a brief'déscription of their functions.

NOTE - each group of rows starting with an“entry in the left column (e.g. ‘minf, ?vc?’) document a
containment structure within that container; the higher level containment is not shown.

Table 5 - Box, sample'entry and group structures for MVC Streams

Box Name Brief Description
minf Media [nformation Box
mvei Multiview Information Box
Specifies a multiview group for the views of the
mvcg Multiview Group Box multiview video stream that are output
Contains the buffering information of the bitstream
buf f|Buffering Information Box subset specified by the multiview group

Indicates the relation of the tracks or tiers of the
respective multiview group with each other (when
mvraMultiview Relation Attribute Box|contained in a Multiview Group box)

Provides information about the bit rate values of the

Tibr|fer BitRate Box bitstreanT subsetspecified by the muttiview group

Provides information about the profile, level, frame
size, discardability, and frame-rate of the bitstream

tiri|Tier Information Box subset specified by the multiview group
Multiview Scene Information Indicates the maximum disparity in a scene with
wwdi[Box multiple views
Specifies a set of multiview groups from which one
swtc Multiview Group Relation Box  |multiview group is decoded and played at any time

Indicates the relation of the multiview groups with
each other (when contained in a Multiview Group
mvra/Multiview Relation Attribute Box|Relation box)

?

ve? Sample Entry (Note: various codes are used for sample entries)

40
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Contains camera parameters that define the location
Extrinsic Camera Parameters and orientation of the camera reference frame with
ecamn| Box respect to a known world reference frame

Contains camera parameters that link the pixel

coordinates of an image point with the corresponding

icam Intrinsic Camera Parameters Box|coordinates in the camera reference frame
Indicates the views included in the track (when
vwid] View Identifier Box included in a sample entry)

Provides a URI containing a unique name of the
MVC View Priority Assignment |method used to assign content_priority_id values for

MvCP BOX e View PTIOTITY Sampie prouping
mveC MVC Configuration Box
sgpd Sample Group Description Box
mvif Multiview Group Entry Contains the following boxes
buff Buffering Information Box Contains the buffer information of the tier
[dentifies the tiers that the current ti€ér.is dependent
ldep Tier Dependency Box on
Contains parameter sets needed\for decoding this tief
svip [nitial Parameter Sets Box and all the tiers it depends on
Reports the minimum andimaximum priority_id of thie
svpr] Priority Range Box NAL units mapped to this tier
tibr Tier Bit Rate Box Provides informatignabout the bit rate values of a tiqr
Provides information about the profile, level, frame
tiri Tier Information Box size, discardability, and frame-rate of a tier
vipr View Priority Box Labels views 'with priorities based on content
[ndicates\the views included in the tier (when
vwid] View Identifier Box includedvin a Multiview Group entry,)
Provides adjusted decoding times when high
dtrt] Decode Re-timing Group Entry {temporal layers are discarded
Provides the mapping of NAL units to multiview
scnmf Sample Map Group Entry groups for all samples in the track

[he structures within a sample entry previde information for the decoding or use of the sample
nformation) that are associated with that sample entry. Sample groups provide time-
nformation about the track as a-whole, assisting (for example) with the extraction of subset
media within a track. Information in the Multiview Information Box (appearing in the
nformation box) can span several tracks and is descriptive of collections of tracks, even tho
Multiview Information Boxresides in the track containing the base view of the stream.

7.3 MVC Track Structure

MVC streams «are’ stored in accordance with 5.2, with the following definition of an MV
elementary stream:

e <MVC Video Elementary Streams shall contain all video coding related NAL units (i.

b (video
varying
5 of the

media
ugh the

C video

. those

NAL units containing video data or signalling video structure) and may contain no

-video

coding related NAL units such as SEI messages and access unit delimiter NAL units. Also

Aggregators (see A.2) or Extractors (see A.3) may be present. Aggregators and Extractors shall
be processed as defined in this International Standard (e.g. shall not directly be placed in the
output buffer while accessing the file). Other NAL units that are not expressly prohibited may be
present, and if they are unrecognized they should be ignored (e.g. not placed in the output
buffer while accessing the file).

MVC streams may also be stored using associated parameter set streams, when needed.

For MVC streams, Table 2 is amended by the following table.
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Table 6 - NAL Unit types in MVC and AVC Streams

Value of Description AVCvideo MVC video MVC video Parameter
nal_unit_type elementary elementary elementary set
stream stream (sample stream (sample elementary
entry 'avcl’, entry name 'avc3’, stream
‘avc2', 'mvcl’, ‘avc4', 'mvc3’, or
or 'mvc2’) 'mvc4’)
14 Prefix NAL unit Not specified Yes Yes No

prefix_nal_unit_rbsp( )

Subset sequence parameter set Not specified No Yes Yes

subset_seq_parameter_set_rbsp( ) P . .
arameter se

elementary stream
shall not be used

Coded slice extension Not specified Yes Yes No
slice_layer_extension_rbsp( )

24 -

29 Not specified Not specified Not specified Net'specified Not specified

Aggregator Not specified Yes Yes No

| Extractor Not specified Yes Yes No

There 1
present
units py

An AVC

in Anne
an AVC

7.4 Use
The MV|

Clause

7.5 Sample and configuration definition

7.5.1 1

MVC S4
1SO/IE(

hay be AVC VCL NAL units, MVC VCL NAL units and other NAL units, i.e. non-VCL NAL units
in an MVC video elementary stream. Additionally, there may be Aggregator or Extractor NAI
esent in an MVC video elementary stream.
VCL NAL unit in an MVC video elementary stream conforming to one or more profiles specified

x H of ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit. In this file formaf
VCL NAL unit and the immediately preceding prefix NAL unit are logically seen as one NAL unit.

of the plain AVC File Format

C file format is an extension.of.the plain AVC file format defined in this International Standard.

b.4.5 is defined for use with plain AVC streams. Its use with MVC streams is deprecated.

ntroductien

mple:"Ah MVC sample consists of one or more view components as defined in Annex H of
14496-10 and the associated non-VCL NAL units.

7.5.2 Canonical Order and Restriction

7.5.2.1

The foll

42

Restrictions
owing restrictions apply to MVC data in addition to the requirements in clause 5.3.2.
MVC coded slice NAL units (Coded slice extension): All MVC 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 MVC sample shall contain at least one AVC or MVC VCL NAL
unit.
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e Prefix NAL units: Each prefix NAL unit is placed immediately before the corresponding AVC
VCL NAL unit.

o 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 must be in valid decoding order as specified in ISO/IEC 14496-10.

7522  DecoderConfi ionR ]

When the decoder configuration record defined in clause 5.3.3.1 is used for a stream( that|can be
nterpreted 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 parameterssets neefed for
Hecoding the AVC base view.

A parameter set stream may be used with MVC streams, as with AVC streams? In that case, parameter
bets shall not be included in the decoder configuration record.

bequence parameter sets, including subset sequence parameter sets{ are numbered in order of |[storage
rom 1 to numOfSequenceParameterSets oOr numOfPictuUreParameterSets, Iespecﬂvdy.
bequence and picture parameter sets stored in this record in a file. may be referenced using this [l-based
ndex by the InitialParameterSetBox

[he MVCDecoderConfigurationRecord is structurally identical to an
h\VCDecoderConfigurationRecord. However, thesreserved bits preceding and succeeding the
lengthSizeMinusOne field are re-defined. The syrntax is as follows:

hligned(8) class MvVCDecoderConfigurationRecord
unsigned int(8) configurationVexgion = 1;
unsigned int (8) AVCProfileIndication;
unsigned int (8) profile compatibility;
unsigned int (8) AVCLevelIndication;

bit (1) complete representation;

bit (1) explicit au tracky

bit (4) reserved = ‘1111’b;
unsigned int(2) lengthSizeMinusOne;
bit (1) reserved =('0'b;

unsigned int (7) (humOfSequenceParameterSets;
for (i=0; i< nUmOfSequenceParameterSets; i++) {
unsigned dnat’(16) sequenceParameterSetLength ;
bit (8*sequénceParameterSetLength) sequenceParameterSetNALUnit;

unsigned.¥nt (8) numOfPictureParameterSets;
for (i20; i< numOfPictureParameterSets; i++) {
ungigned int (16) pictureParameterSetLength;
bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

The semantics of the fields AvVCProfileIndication, profile compatibility, and
AVCLevelIndication differ from the AvCDecoderConfigurationRecord as follows:

The fields AvCProfileIndication, AVCLevelIndication carry the profile and level indications,
respectively, indicating the profile and level for the bitstream represented by this track, i.e., the
bitstream that contains all the views of this track and the views required for decoding of this track and
wherein all the views in this track are the target output views. If AvVCLevelIndication is equal to 0,
the level that applies to the 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, must have values such that a conforming MVC decoder is able to
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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

AVCDec

com

oderConfigurationRecord:

plete 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 original encoded bitstream, and, once the set of tracks has been reduced t

exp

nunj

Seq

Seq

7.5.3

A sync
that inc

For vid

7.5.4

A shadd
is deprg

1.

only those in the complete subset, any further removal of a track removes a portion of thg
encoded information.

licit au_track is set on a track that is ‘complete’; it is not necessary to determine/the view
dependencies, nor calculate whether views not present in this track must be found from other
tracks. However, subject to the rules for the sample entry types, extractors may bé-present and
need to be followed to gather all the NAL units needed.

Of SequenceParameterSets indicates the number of SPSs and subset $PSs that are used foj
decoding the MVC elementary stream.

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

uenceParameterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall occur in ordet
of ascending parameter set identifier with gaps being allow€d. Subset SPSs shall occur in ordet
of ascending parameter set identifier with gaps being allowed. Any SPS shall occur before all thé
subset SPSs, if any.

bync Sample (IDR)

sample identifies the presence of an IDR access unit of the MVC bitstream for any sample entry
[udes an MVC configuration record.

b0 data described by a sample entry ef type 'mvc3’ or 'mvc4’, the following applies:

If the sample is an IDR access.unit, all parameter sets needed for decoding that sample shal
be included either in the sample entry or in the sample itself.

Otherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the

sample shall be_in¢luded either in the sample entry or in any of the samples since the
previous random-access point to the sample itself, inclusive.

bhadow sync

w syne-box shall not be used for video data described by any MVC sample entry. Its use for AV(
cated;

7.5.5

ndependent and disposable samples box

If it is used in a track which is both AVC and MVC compatible, then care should be taken that the
statements are true no matter what valid subset of the MVC 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-red

44

undancy) may be needed if the information varies.
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7.5.6 Sample groups on random access recovery points and random access points

For video data described by a sample entry of type ‘avcl’, ‘avc2’, '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 both an AVC decoder, and an MVC decoder (if any)
operating on the entire bitstream.

For video data described by an MVC sample entry type, the random access recovery sample group
identifies random access recovery in the entire MVC bitstream and the random access point sample
broup identifies random access points in the entire MVC bitstream.

7.6 Derivation from the ISO base media file format

7.6.1 MVC track structure

A multi-view video stream is represented by one or more video tracks in afile. Each track repgresents
bne or more views of the stream.

[here is a minimal set of one or more tracks that, when taken together, contain the complete set of
bncoded information. All these tracks shall have the flag “complete€) representation” set in all their
sample entries. This group of tracks that form the completet.encoded information are called the
‘complete subset”.

[he track that has the flag “complete representation’ set and contains NAL units of the base view
vith temporal_id equal to 0 shall be nominated as the.base view track’. All the other tracks that are part
bf the same stream shall be linked to this base track by means of a track reference of type ‘sbag’ (view
pase). The complete encoded information can be retained when the tracks included in the “complete
cubset” are retained; all other tracks shall be sitbsets, copies or re-orderings of the complete subget.

All the tracks sharing the same base view-track must share the same timescale.

f a view represented by a track:uses another view represented by another track as an inter-view
brediction reference, a track reference of type 'scal' shall be included in the track referring to the
source track for inter-view prediction.

f edits are applied to tracks that contain view components of an MVC bitstream, edit lists $hall be
consistent over all tracks affected by the edits.

NOTE _dfja track containing a part of an MVC bitstream is removed from a file, care shiould be
takep~te/remove also those tracks that contain 'scal' and 'sbas' track referenceg to the
removed track and references to the multiview groups that include the removed track.

7.6.2>Reconstruction of an access unit

n-order toreconstruct an-access-unit from samples of one or more MVC tracks; the target output views
may need to be determined first, by examining the Multiview Group box (7.7.3) and the Multiview
Group Relation box (7.7.4). The explicit_au_track flag states that this track is a complete operating
point; nonetheless, the track should be examined to determine which views delivered by this track are

the output views.

If the target output views are not exactly represented by any track marked with explicit au track
equal to 1 in the MVC decoder configuration record, access units are reconstructed as follows.
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The views that are required for decoding the determined target output views can be concluded from
reference view identifiers included in the View Identifier box, the ‘scal’ 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 conformin ISO/IEC 14496-10. The following order provides
an outline of the procedure to form a conforming access unit:

e |All parameter set NAL units (from the associated parameter set tracks and from the assoeiated
elementary stream tracks).

e |All SEI NAL units (from the associated parameter set tracks and from the associated elementary
stream tracks).

e |View components in ascending order of view order index value. NAL- units within a view
component are in their appearance order within the sample.

7.6.3 $ample Entry
7.6.3.1| Boxes 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 (‘avel’, ‘ave2’y 'ave3', 'avcd',
‘mvel’, ‘mwd2’, 'mvc3', 'mvcd')
Mandatory:  No

Quantity: Zero or more

This supclause specifies intrinsiccamera parameters that link the pixel coordinates of an image point
with the corresponding cootdinates in the camera reference frame. A specification of focal length and
parameters related to the’ geometric distortion due to camera optics is given in AnnexH of
ISO/IEC 14496-10.
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7.6.3.1.1.2 Syntax

class IntrinsicCameraParametersBox extends FullBox (‘icam’, version=0, flags) (
unsigned int (6) reserved=0;
unsigned int ) ref view id;
unsigned int ) prec_focal length;
unsigned int ) prec principal point;
unsigned int )
unsigned int
signed int
unsigned int

(

(

(

( prec_skew factor;

(

(

(
signed int (

(

(

(

(

(

(

32

32

32

8) exponent focal length x;
64) mantissa focal length x;
8) exponent focal length y:
64) mantissa focal length y;
8)
64
8)
64
8)
64

unsigned int
signed int
unsigned int
signed int
unsigned int
signed int

exponent principal point x;
) mantissa principal point x;
exponent principal point y;
) mantissa principal point_ y;
exponent_skew_factor;
) mantissa skew factor;

7.6.3.1.1.3 Semantics

reserved this field shall be equal to zero

ref view id indicates the view_id identifying a view for which intrinsic camera parameters are
indicated in this Intrinsic Camera Parameters Box

prec focal length specifies the exponent of the“maximum allowable truncation enror for
focal_length_x and focal_length_y as given by 2wrecfocallength The value of prec_focal [length
shall be in the range of 0 to 31, inclusive.

prec_principal point specifies the expenent of the maximum allowable truncation efror for
principal_point_ x and principal_point.y as given by 2-precprincipalpoint  The vglue of
prec_principal point shall be inntHe range of 0 to 31, inclusive.

prec_skew_factor specifies the eXponent of the maximum allowable truncation error for skew
factor as given by 2-precskew 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 hofizontal
direction. The value|of exponent focal length x shall be in the range of 0 to 62, inclusive.
The value 63 is teserved for future use by ITU-T | ISO/IEC. Decoders shall treat the valye 63 as
indicating an uinspecified focal length.

mantissa foecal length x specifies the mantissa part of the focal length of the i-th camera in the
horizoftal direction.

expopernit focal length y specifies the exponent part of the focal length in the vertical djrection.
The value of exponent focal length y 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 focal length.

mantissa focal length y specifies the mantissa part of the focal length in the vertical direction.

mantissa principal point x specifies the mantissa part of the principal point in the horizontal
direction.

exponent principal point y specifies the exponent part of the principal point in the vertical
direction. The value of exponent principal point_ y 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 principal point.
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mantissa principal point_y specifies the mantissa part of the principal point in the vertical
direction.

exponent skew factor specifies the exponent part of the skew factor. The value of
exponent skew_ factor 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
skew factor.

mantissa skew factor specifies the mantissa part of the skew factor.

TheIAtrinsic matrix A for the camiera associated to the view indicated Dy ref view id, 13
represented as follows:

focalLengthX skewFactor principalPointX
0 focalLengthY principalPointY
0 0 1

Each component of the intrinsic matrix is obtained from the variables specified*in Table 7 as the
variable x computed as follows.

- IfO0<e<63,x=2e31*(1+n+2v), withv=max(0,e+p-31) [Eq. F-1]
- Ifeisequal to 0, x = 2-3%v) * n, with v=max(0, p - 30) [Eq. F-2]

Table 7 - Association between camera parameter variables and syntax elements

X e n p
focplLengthX exponent focal length_x mantissa_focal_length_x prec_focal_length
fochlLengthY exponent_focal_length_y mantissa_focal_length_y prec_focal_length

pringipalPointX | exponent_principal_point_x |“mantissa_principal_point_x | prec_principal_point

pringipalPointY | 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: ‘egam’

Container: Sample Entry (*avc1l’, ‘avc2’, 'ave3', 'avc4d',
‘mvel’, ‘mve2’, 'mve3', 'mvcd',)

Mandatorys, * No

Quantity: Zero or more

This subclause specifies extrinsic camera parameters that define the location and orientation of the
camera reference frame with respect to a known world reference frame. A specification of extrinsic
camera parameters including translation vector and rotation matrix is given in AnnexH of
ISO/IEC 14496-10.

The extrinsic camera parameters are specified according to a right-handed coordinate system, where
the upper left corner of the image is the origin, i.e., the (0, 0) coordinate, with the other corners of the
image having non-negative coordinates. With these specifications, a 3-dimensional world point, wP=[x y
z] is mapped to a 2-dimensional camera point, cP = [u v 1], according to:
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s*cP=A*R1*(wP-T)

where A denotes the intrinsic camera parameter matrix which can be indicated by an intrinsic camera
parameters box (see 7.6.3.1.1), Rl denotes the inverse of the rotation matrix R, T denotes the
translation vector, and s (a scalar value) is an arbitrary scale factor chosen to make the third coordinate
of cP equal to 1. The elements of A, R, T are determined according the syntax elements signalled in this
box and as specified below.

6.3.1.2.2 Svntax

~lass ExtrinsicCameraParametersBox extends FullBox (‘ecam’, version=0, £lagg) {
unsigned int (6) reserved=0;
unsigned int (10) ref view id;
unsigned int (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) exponent r[j] [k];
signed int (64) mantissa r [j] [k];

unsigned int (8) exponent t[j];
signed int (64) mantissa t[j];

7.6.3.1.2.3 Semantics

reserved this field shall be equal to zero

ref view id indicates the view_id identifying’a view for which intrinsic camera parameters are
indicated in this Intrinsic Camera Parameters Box

prec_rotation param specifies the_éxponent of the maximum allowable truncation efror for
r[j1[ k] as given by 2-precrotation parem The value of prec_rotation param shall be in the range
of 0 to 31, inclusive.

prec_translation paramSpecifies the exponent of the maximum allowable truncation efror for
t[j] as given by 2-prectranslation param The value of prec_ translation param shall bg in the
range of 0 to 31, inelusive.

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.

mantigsa r[j] [k] specifies the mantissa part of (j, k) component of the rotation matrix.

exponent t[j] specifies the exponent part of the j-th component of the translation vector. The
value of exponent t [j] shall be in the range of 0 to 62, inclusive. The value 63 is resefved for
future use by ITU T | ISO/IEC. Decoders shall treat the value 63 as indicating an unspecified
translation vector.

mantissa_t[j] specifies the mantissa part of the j-th component of the translation vector.
The rotation matrix R is represented as follows:

rE[0][0] rE[O][1] rE[O][2]
rE[1][0] rE[1][1] rE[1][2]
rE[2][0] rE[2][1] rE[2][2]
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The translation vector T is represented as follows:

tE[0]
tE[1]
tE[2]

Each component of the rotation matrix and the translation vector is obtained from the variables
specified in Table 8 as the variable x computed as follows.
- If0<e<63,x=2e31*(1+n=+2v) withv=max(0,e+p-31) [Eg. F-3]

- Ifeisequal to 0, x = 2-30+) * n, with v = max(0, p - 30) [Eq. F-4]

Table 8 - Association between camera parameter variables and syntax elements

X 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_translation_param

7.6.3.1|]3 View Identifier Box

7.6.3.1{3.1 Definition

Box Type: ‘vwid’

Contairer:  Sample Entry (*avel’, ‘ave2’, 'ave3', 'a¥ei',

‘mvel’, ‘mve2’, 'mve3',. @mvcd',)

or MultiviewGroupEntry

Mandatory: Yes (for sample entries and the primagy;group definition in Multiview Group entries)
Quantityy: 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 ihcluded in a sample entry, this box indicates the views included in the track. When included in 3
Multiview Group entry, this box indicates the views included in the respective tier. This box alsd
indicates the view order index-for each listed view. Additionally, the box includes the minimum and
maximym values of temporal.id-included in the track or tier when the View Identifier box is included iy
a samplle entry or Multiview”Group entry, respectively. Moreover, the box indicates the referenced
views required for decoding the views included in the track or tier.
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7.6.3.1.3.2 Syntax

class ViewIdentifierBox extends FullBox (‘vwid’, version=0, flags)

{

unsigned int(2) reservedé = 0;

unsigned int (3) min temporal id;

unsigned int (3) max temporal id;

unsigned int (16) num views;

for (i=0; i<num views; i++) {
unsigned int(6) reservedl = 0;

(6
unsigned int (10) view id[il;
unsigned int(6) reserved2 = 0;
unsigned int (10) view_order index;
unsigned int (4) reserved3 = 0;
unsigned int(2) base view type;
10

unsigned int (10) num ref views;

for (j = 0; j < num_ref views; j++) {
unsigned int (6) reserved5 = 0;
unsigned int (10) ref view id[i] [j];

7.6.3.1.3.3 Semantics

min temporal id, max temporal id take the minimum) and maximum value, respecti
the temporal_id syntax element that is present in-the NAL unit header extension of
units mapped to the track or tier when the View<ldéentifier box is included in a sample ¢
Multiview Group entry, respectively. For AVC streams this takes the value that is, or wou
the prefix NAL unit.

vely, of
he NAL
entry or
d be, in

num_views, when the View Identifer box is*present in a sample entry, indicates the number of

views included in the track. When the;Viiew Identifier box is present in a Multiview Grou
num_views indicates the number of\views included in the respective tier.

view_id[i] indicates the value of the view_id syntax element in the NAL unit header extens
view included in the track of tier when the View Identifier box is included in a sample ¢
Multiview Group entry, respectively.

view order index indicates the value of the VOIdx variable, as specified in Ann
ISO/IEC 14496-10,_for a view included in the track or tier when the View Identifier
included in a sample entry or Multiview Group entry, respectively.

base view_ type Indicates whether the view is a base view (virtual or not). It takes the fo
values:

0 indicates that the view is neither a base view nor virtual base view.
1.shall be used to label the non-virtual base view of the MVC bitstream.

2 is areserved value and shall not be used.

p entry,

ion of a
ntry or

ex H of
box is

llowing

3 mdicatac that +tha oz vwath iawr 3 AT 10 o Al haon vinyay Tha racnactivga 1 das

ndently

TIIOICOtC St e CIIC—vIC VY vy It VICVY IO~ IS o VIl tHat-pBase—-wHew-—1r1e rCopTotarveTmactptT

coded non-base view with view_id[i] resides in another track. When base view

equal to 3, the subsequent num_ref _views shall be equal to 0.

type is

num_ref views indicates the number of views which are referenced by the view with view_id[i].

ref view id[i] [j] indicates the view identifier of the j-th view that may be directly or in

directly

referenced by the view with view_id[i], i.e., that may be required for decoding of the view with
view_id[i]. 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 View Identifier box is included in a sample entry, it is recommended
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to indicate the referenced views for both anchor and non-anchor access units in the same
sample entry.

7.6.3.2 Sample Entry Definition

Sample Entry Types: ‘avcl’, ‘avc2’, 'ave3', 'avcd', ‘mvcl’, ‘mvc2’, 'mve3', 'mvcéd',
Container: Sample Description Box (*stsd’)

Mandatory: One of the avcl, avc2, avc3, avc4, mvcl, mvc2, mvce3, and mvc4 boxes is mandatory
Quantitiy: ONE OF MOTE Sample entries may be present

If an MY C elementary stream contains a usable AVC compatible base view, then an AVC visual sample
entry (lavcl’, ‘avc?2’, 'avc3’ or 'avc4') shall be used. Here, the entry shall contain initially-an AV(
Configuration Box, possibly followed by an MVC Configuration Box as defined below,“The AV(
Configuration Box documents the Profile, Level and Parameter Set information pertaining to the AV(
compatible base view as defined by the AvCDecoderConfigurationRecord. The MV& Configuratior
Box documents the Profile, Level and Parameter Set information pertaining to"the entire streamn
containjng the non-base views as defined by the MvVCDecoderConfigurationRecord, stored in the
MVCConfigurationBox.

For all pample entries ‘avcl’, ‘avc?’, 'avc3' and 'avc4’, the width and height fields in the sample entry
documeént the AVC base layer. For an ‘'mvc’ sample entry (‘mvcl’, ‘mvc2’, 'mvc3’, or 'mvc4'), the width
and height document the resolution achieved by decoding any single¥iew of the entire stream.

If the MIVC elementary stream does not contain a usable AVC.base view, then an MVC visual samplg
entry (fmvcl’, ‘mvc2’, 'mvc3’, or 'mvc4') shall be used. The\MVC visual sample entry shall contain an
MVC Configuration Box, as defined below. This includes“an MvCDecoderConfigurationRecord, as
defined|in this International Standard.

The lepgthSizeMinusOne field in the MVC and“AVC configurations in any given sample entry shal
have thpe same value.

A priorjty assignment URI provides themame (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 documents
the prigrity_id assignments in thetstream. The URI is treated here as a name only; it should be de
referenfeable, though this is not-required. File readers may be able to recognize some methods and
therebyf know what stream extraction operations based on priority_id would do.

The requirements for the'sample entry types ‘avcl’ and ‘avc2’ as documented in 6.5.3.1.1 also apply
here.

Any of|the boxes 'MVCConfigurationBox, ViewScalabilitylnfoSEIBox, IntrinsicCameraParametersBox
and ExtrinsicCameraParametersBox may be present in an ‘avcl’, 'avc2’, 'avc3’, or 'avc4' sample entry. In]
these caseSythe AVCMVCSampleEntry or AVC2MVCSampleEntry definition below applies, respectively|
The ScalabilitylnformationSEIBox is defined in 6.5.3.1.2

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used,
with the value *\012MvVC Coding” being recommended (\012 is 10, the length of the string “MVC
coding” in bytes).

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).
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The following table shows for a video track all the possible uses of sample entries when an MVC

elementary stream is stored in one or more tracks, configurations, and the MVC tools (excludin
metadata, which is always used in another track).

Table 9 - Use of sample entries for AVC and MVC tracks

g timed

sample entry name | with configuration records Meaning

‘avcl’ or ave3"” AVC and MVC Configurations | An MVC track with both AVC and MVC NA

units;

Aggregators and Extractors may be\p
Aggregators shall not contain but may re
AVC NAL units; Tier grouping may bepres

resent;
ference
ent.

avc2’ or 'avc4' AVC and MVC Configurations | An MVC track with both AVCNAL units afid MVC

NAL units; Extractors maylbé’present and
reference both AVCpahd MVC NAL
Aggregators may lbe, present to conta
reference both AVC and MVC NAL unif
grouping may bepresent.

used to
units;
n and
s; Tier

mvcl’ or 'mvc3’ MVC Configuration An MVC track without a usable AVC bass
Aggregators may be present to conta
reference both AVC and MVC NAL unit
grouping may be present.

e layer;
n and
s; Tier

mvc2’ or 'mvcé4’ MVC Configuration An MVC track without a usable AVC basg
Extractors may be present and used to re

e layer;
ference

MVC NAL units; Aggregators may be present to
contain and reference MVC NAL units; Tier
grouping may be present.
[he sample entry mve-type in the’following is one of {mvcl, mvec2, mve3, mvc4}.
7.6.3.3 Syntax
Flass MVCConfigutrationBox extends Box (‘mveC’) {
MVCDecoderCerifigurationRecord () MVCConfig;
tlass ViewScalabilityInformationSEIBox extends Box(‘vsib’, size)
unsigned int (8*size-64) viewscalinfosei;
Flalss AVCMVCSampleEntry () extends AVCSampleEntry (type){
// type is ‘avcl’ or 'avc3'
ViewScalabilityInformationSEIBox scalability; // optional
ViewIdentifierBox view identifiers; // optional
MVCConfigurationBox mvcconfig; // optional
MVCViewPriorityAssignmentBox view priority method; // optional
IntrinsicCameraParametersBox intrinsic camera params; // optional
ExtrinsicCameraParametersBox extrinsic camera params; // optional
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class AVC2MVCSampleEntry () extends AVC2SampleEntry (type) {
// type 1s ‘avc2’ or 'avc4d'

ViewScalabilityInformationSEIBox scalability; // optional
ViewIdentifierBox view identifiers; // optional
MVCConfigurationBox mvcconfig; // optional MVCViewPriorityAssignmentBox
view priority method; // optional
IntrinsicCameraParametersBox intrinsic camera params; // optional
ExtrinsicCameraParametersBox extrinsic camera params // optional

// Use thisg if the track is NOT AVC compatible

class MVCSampleEntry () extends VisualSampleEntry (mvc-type){
MvdConfigurationBox mvcconfig; // mandatory
VigwScalabilityInformationSEIBox scalability; // optional
VigwIdentifierBox view identifiers; // mandatory
MPHEG4BitRateBox bitrate; // optional
MPHG4ExtensionDescriptorsBox descr; // optional
MVQViewPriorityAssignmentBox view priority method; // optional
IntlrinsicCameraParametersBox intrinsic camera params; // optionat
ExtlrinsicCameraParametersBox extrinsic camera params // optional

}

7.6.3.4| Semantics
viegwscalinfosei contains an SEI NAL unit containing only a view scalability information SE

message as specified in ISO/IEC 14496-10 Annex H. The.’'size’ field of the container bo3
ViewScalabilityInformationSEIBox shall not be equal to 0 of 1:
7.7 MVL specific information boxes
7.7.1 Introduction

The following boxes specify information that relate\te more than one output view of an MVC elementary

stream.
carried
informd

7.7.2 Multiview Information Box

7.7.2.1| Definition

Box Type: ‘mvci’

Container: Mediadnfermation Box (*minf’)

Mandatory:  No

Quantity: Zerx0 or one

Located intheé'Media Information Box of the base view track indicated by the ‘sbas’ track reference, this

box conl

As any subset of views of an MVC elementary stream can be chosen for output, the informatior
in these boxes is not necessarily -specific to any track and thus contained separately. The
tion can be specified for different-greups of output views.

tains Multiview Group boxes, and Multiview Group Relation boxes.

7.7.2.2

aligne
ext

54

Syntax

d(8) class MultiviewInformationBox
ends FullBox('‘mvci’, version = 0, flags) {
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7.7.3 Multiview Group Box

7.7.3.1 Definition

Box Type: 'mvcg'

Container: Multiview Information box (*mveci’)
Mandatory:  No

Quantity: Zero or more

putput views can be indicated on the basis of track_id, tier_id, or view_id. When the views inclu
frack match an operating point, it is recommended to use track_id (i.e., entry_type equal to|0) wi
Multiview Group box. When multiview sample grouping is in use, and tiers cover morge than one

bqual to 1) within the Multiview Group box. Otherwise, it is recommended toyuse one of the
pbased indications (i.e., entry_type equal to 2 or 3).

Fach view in a track or tier that is included in this box is a target output/siew. If a track or tier i
n this box contains multiple views, all the contained views are target eutput views.

Dependency box.

fthe box contains a track_idor tier_ id thatis notipresent or refers to a view_id of a view th
bresent, the respective view should be considered-témoved and the multiview group should be i

7.7.3.2 Syntax

bligned(8) class MultiviewGroupBox extends FullBox('mvcg', version = 0, fla
unsigned int (32) multiviewgroup id;
unsigned int (16) num entxies;
unsigned int(8) reserved,= 0;
for(i=0; i<num entries;"i++) {
unsigned int (8) .entry type;
if (entry type== 0)
unsigned imt«(32) track id;
else if (entry type == 1)
unsigned.int (32) track id;
unsighed int (16) tier id;

else~IE/ (entry type == 2) {
ynsigned int (6) reservedl = 0;
unsigned int (10) output view id;

else if (entry type == 3) {
unsigned int(6) reserved2 = 0;
unsigned int (10) start view id;

[his box specifies a multiview group for the views of the multiview video stream that are outpuff Target

led in a
thin the
view or

some tiers contain a temporal subset of the bitstream, it is recommended to use tierzid (i.e., entry_type

view_id

ncluded

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@iews can be concluded from rdference
yiew identifiers included in the View Identifier box, the-'scal' track references, or from the Tier

it is not
bnored.

gs) |

unsigned int (16) view_count;

TierInfoBox subset stream info; // optional
MultiviewRelationAttributeBox relation attributes; // optional
TierBitRateBox subset stream bit rate; // optional
BufferingBox subset stream buffering; // optional
MultiviewSceneInfoBox multiview scene info; // optional
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7.7.3.3 Semantics

56

mul

tiview group id provides a unique identifier for the multiview group within the file.

num_entries is the number of tracks and tiers included in this multiview group.

ent

ry_ 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

trd
tig
out

sta

vie
trd
tig

sup

rel

sup

sup

mull

1 - the view(s) of an indicated tier within an indicated track are target output views
2 - the views with view_id equal to output_view_id are target output views

3 - the views having view_id within the range of start_view_id to (start_view_id + view-count -
1), inclusive, are target output views

ck idindicates a track containing target output views.
r_ idindicates a tier within a track where all views within the tier are target output views.
put view_idindicates a view_id of a target output view.

rt view id indicates the first view_id in a range of contiguous.values of view_id all being
target output views.

w_count indicates the number of contiguous values of view_id all being target output views.
ck idindicates a track.
r_idindicates a tier within a track.

set stream info indicates the characteristics of ¢he bitstream subset containing the indicated
output views and the views they depend on.

ation attributes indicate the relations:bétween output views. If 'ecam’ is used as a commor
attribute, all the output views are associated with extrinsic camera parameters indicating thaf
the cameras have identical rotation and constant spacing. If 'ecam’ is used as a differentiating
attribute, at least one output view:is associated with extrinsic camera parameters with differenf
rotation from the others or the(output views are associated with extrinsic camera parameters
not having a constant spacing,

set stream bit rate.indicates the bit rate statistics of the bitstream subset containing the
indicated output views-and the views they depend on. The values of tierBaseBitRate,
tierMaxBitRate,~and tierAvgBitRate within the TierBitRateBox are unspecified.

set stream buffering indicates the HRD parameters that apply to the bitstream subse!
containing the\indicated output views and the views they depend on and operating with the
indicated target output views.

tiview—scene info contains the maximum disparity in units of integer pixel resolutior
betweéen any spatially adjacent output views in any access unit.
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7.7.4 Multiview Group Relation Box

7.7.4.1 Definition

Box Type: ‘swte!

Container: Multiview Information box (*mveci’)
Mandatory:  No

Quantity: Zero or more

[his box specifies a set of multiview groups from which one multiview group is decoded andyplayed at
hny time. The given relation attributes specify which features are common in all associated\multiview
broups and which factors make the multiview groups differ from each other. The relatiod attribytes can
pe used to select a suitable set of multiview groups for playback, e.g., based on the pamber 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

bligned(8) class MultiviewGroupRelationBox () extends FullBox(‘'swtc’, versioh = 0,
Flags) {
unsigned int (32) num entries;
for (i=0; i<num entries; i++)
unsigned int (32) multiview group id;
MultiviewRelationAttributeBox relation attrdbutes;

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 Definition

Box Type: ‘mvra’

Container: MultiviewGroupBox or MultiviewGroupRelationBox
Mandatory:  Nesinh MultiviewGroupBox, Yes in MultiviewGroupRelationBox
Quantity: Zero or  One in MultiviewGroupBox

One in MultiviewGroupRelationBox

When-the Multiview Relation Attribute box is contained in a Multiview Group box, it indicdtes the
Felation of the output views of the respective multiview group with each other. When the M

Re on-_A D e_Dbho aVa ned 1n - a Vi 1A oun Relation bo ngd afe he elatlo

multiview groups with each other.

The Multiview Relation Attribute box contains common and differentiating attributes. When the
Multiview Relation Attribute box is included in a Multiview Group box, a common attribute indicates a
characteristic that is common for each one of the target output views of the multiview group and a
differentiating attribute indicates a characteristic which differs in at least one of one of the target output
views of the multiview group. When Multiview Relation Attribute box is included in a Multiview Group
Relation box, a common attribute indicates a characteristic that is common for the indicated multiview
groups or for the respective target output views in each one of the indicated multiview groups, whereas
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a differentiating attribute indicates a characteristic that differs in at least one of the indicated multiview
groups or at least one of the respective target output views in the indicated multiview groups.

A common attribute is associated with an additional parameter, which carries the value of the common
attribute. The syntax and semantics of the additional parameter depend on the attribute in question.

For example, a file writer can create a Multiview Group for each stereo pair suitable for display from a
multiview bitstream. Furthermore, a file writer can create a Multiview Group Relation box listing all the

multivi
attribu
Multivi

group f
suggest
not lim}
7.7.5.2
aligns
ext
ung
unsg
for
}
ung
unsg
for
}
7.7.5.3

conl

cony

Name

Profile

W gr for ster ir nd includin

ted by the group information.
Syntax
d(8) class MultiviewRelationAttributeBox
ends FullBox(‘mvra’, version = 0, flags) {
igned int (16) reservedl = 0;
igned int (16) num common attributes;
(i=0; i<num common attributes; i++) {
unsigned int (32) common_ attribute;
bit (32) common value;
igned int (16) reserved2 = 0;
igned int(16) num differentiating attributes;
(1=0; i<num differentiating attributes;, 1++)
unsigned int (32) differentiating attrilbute;
Semantics

pointer to the field or information.

the common attribute ahd are specified in the table below.

Multiview Rel
es number of views (equal to 2) and in-line camera arrangement. A file reader can study the
ew Group Relation box to find the options for stereo pair output and choose one multiview
br processing. Note that the presence of views in a group does not necessarily imply they are al
ed as output views at any given time - the terminal may choose which views to output,-and it is

mon_attribute and differentiating attribute are selected from the list below
Attributes that can be used as @ differentiating attribute are associated with a distinguishing

mon_value specifies the (value for the common attribute. Its syntax and semantics depend or]

x with common

Level
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Attribute _~Pointer and semantics common_value syntax and
semantics

‘pri¥ This attribute shall not be included in the wunsigned int(24) reserved = o;
Multiview Group box. unsigned int (8)
When included in the Multiview Group pmf?lemd_lcat_lon"_ _
Relation box, the attribute refers to the Profilelndication is the profilg
profile required for decoding sufficient for decoding th
bitstream subset corresponding to the pitstream subset corresponding
multiview group. The attribute points to t0 @ll indicated multiview
the profileIndication field of groups.
subset_stream_info element of
Multiview Group box.

‘levl’ This attribute shall not be included in the unsigned int(24) reserved = o0;

Multiview Group box.

When included in the Multiview Group
Relation box, the attribute refers to the

unsigned int (8)

levelIndication;

profileIndication is the level
sufficient for decoding the
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subset corresponding to the multiview

group. The attribute points to the
levellndication field of the
subset_stream_info element of the

Multiview Group box.
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bitstream subset corresponding

is

to all indicated multiview
groups, or 0 if the level
unspecified.

Bitrate ‘bitr’ This attribute shall not be included in the wunsigned int(32) bitrate;
Multiview Group box.
When 1ncluded 1n the Multiview Group bitrate indicates the ave age bit
Relation box, the attribute refers to the rate in bits per second of the
total size of bitstream subset required for bitstream subset)téquifed for
decoding of the multiview group divided decoding the,hultiview| group.
by the duration in the track header box. The bitratesmay be rounfled up.
The attribute points to the avgBitRate
field of the subset stream_bit_rate
element of the Multiview Group box, if
present, or a value that would be
contained in the avgBitRate field of the
subset_stream_bit_rate element of the
Multiview Group box, if it were present.
Frame rate  ‘frar’ This attribute shall not be included in the unsigned int(16) integey part;
Multiview Group box. unsigned int(16) reservegd = 0
When included in the Multiview Group
Relation box, the attribute refers the integer_part shall be egqual to
number of samples in the track divided by the output rate of decoded
duration in the track header box. access units in second rounded
to the closest integer uging the
Round function specified in
ISO/IEC 14496-10.
Number of ‘nvws’ Number, ©f target output views indicated unsigned int (32) num_vigws
butput in the Multiview Group Box ('mvcg')
views Ifwthis attribute is included in the num_views indicates the
Multiview Group box, it shall be a npumber of views in the
common attribute and merely documents multiview group.
the number of output views in the
respective multiview group.
ntrinsic Icam’ The intrinsic camera parameters are Unspecified.
Camera stored in ‘'avcl', 'avc2', 'avc3', 'avc4d’,
barameters 'mvcl’,'mvc2’, 'mvc3' or 'mvc4’ Sample
Entry (in Sample entry box of media
track).
If this attribute is included in the
Multiview Group box and used as a
common attribute, the intrinsic camera
parameters of the target output views are
identical. If this attribute is included in the
Multiview Group box and used as a
differentiating attribute, the intrinsic
camera parameters of the target output
views differ at least partly.
If this attribute is included in the
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Multiview Group Relation box and used as
a common attribute, the number of target
output 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 is included in the Multiview

Extrinsic ‘ecam’
camera
parameters

Crnnp Relation box and used as a

differentiating attribute, the intrinsic
camera parameters of the respective
target output views differ at least partly.

The extrinsic camera parameters are
stored in ‘'avcl', 'avc2', 'avc3', 'avc4',
'mvcl’,‘'mvc2’, 'mvc3' or 'mvc4’ Sample
Entry (in Sample entry box of media
track).

If this attribute is included in the
Multiview Group box and used as a
common attribute, the rotation of the
cameras for all the target output views jis
the same and, if the cameras are arranged
in linear, elliptical, or rectangular
arrangement, the distance of, adjacent
cameras is the same. If this attribute is
included in the Multiview Group box 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
Multiview Grotp Relation box and used as
a commeomattribute, the relative extrinsic
camera parameters target output views in
all_‘“indicated 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 in the
Multiview Group Relation box and used as
a differentiating attribute, the relative
extrinsic camera parameters of respective
target output views differ at least partly.

Unspecified.

Inline view ‘ilvi’
array

60

If used as a common attribute, the
associated cameras are located on a
straight line.

When included in a Multiview Group box,
the attribute shall be a common attribute.

unsigned int (28) reserved = 0;
unsigned int (2)
horizontal order;

unsigned int (2) vertical order;

horizontal order
indicates the horizontal
order of the views:

0: the views are in the
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same horizontal location

the views are ordered
left-to-right
the views are ordered
right-to-left

the order of the views is
undefined, or left and

Tight are 1ot
defined.

vertical order ij
the vertical orde
views:

0: tthe views are
same vertical loc

1: the views are
bottom-to-top

2: the views are
top-to-bottom

3: the order of the Y
undefined, or t

well-

1dicates
r of the

in the
htion
brdered

brdered

riews is
bp and

bottom are not well-

defined.

Rectangular  ‘rtvi’ If used as a common attribute, the unsigned int(16)
yiew array associated cameras® form a rectangular row_view count;
shape and are regularly spaced along the unsigned int(16)
orthogonal ¢eordinate axes. col_view_count;
When ineluded in a Multiview Group box,
the attribute shall be a common attribute. row view count specifies
the number of fows in
the rectangular qrray.
col view count specifies the
number of columns [in the
rectangular array.
The views are indicgted in
raster scan order |n the
Multiview Group box.
Planarview ‘plvi’ If used as a common attribute, the Unspecified.
Qrrdy associated cameras are located on a plane,
but may be irregularly spaced.
When included in a Multiview Group box,
the attribute shall be a common attribute.
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Elliptical ‘elvi’ If used as a common attribute, the unsigned int(28) reserved = 0;
view array associated cameras are located on the arc unsigned int(2)
Of an el]ipse_ horizontal order;
. . .. unsigned int (2) vertical order;
When included in a Multiview Group box,
the 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 Unspecified.
view array assUCiated—cameras are—tocated—om—the
surface of a sphere.
When included in a Multiview Group box,
the attribute shall be a common attribute.
Stereo yiew ‘stvi’ If used as a common attribute, the unsigned int(6) reGefvedi = 0;
array associated cameras are a pair of views unsigned int(10) 1eft_view_id;
suitable for stereo viewing. unsigned int(e)xreserved2 = 0;
. i L. unsigned int (1'0) right view id;
When included in a Multiview Group box, -
the attribute shall be a common attribute.
Geomefry ‘geom’ If used as a differentiating attribute, Unspecified.
indicates that the views or groups of
views belong to different view
arrangements (e.g. inline, planar, etc.)
7.7.6 Multiview Scene Info Box
7.7.6.1 Definition
Box Type: ‘vwdi’
Container: Multiview Group box ('mvcg')
Mandatory:  No
Quantityy: Zero or one
An optipnal Multiview Scene Infg Box includes the maximum disparity between the adjacent views of
the respective multiview group. This information can be used for processing the multiview video priot
to rendgring on a 3D displayt
NOTE A Multiview Scene’/Information SEI message, as specified in MVC H.12.1.5, can indicate the maximum disparity
between jany adjacent views.n the bitstream. Thus, the Multiview Scene Info Box represents similar information as carried ir
the Multiview Scene Information SEI message but is limited to a certain set of views rather than concerns all the views in thg
bitstreany.

The Mulltiview Scene Info Box shall not be present for multiview groups associated with cameras that
do not fiorm 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)
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max disparity;
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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 MVC View priority Assignment Box

7.7.1 Definition

Box Type: ‘mvcP’

Container: Sample Entry (*avc1l’, ‘avc2’, 'avc3', 'avc4d',
‘mvel’, ‘mve2’, 'mve3', 'mvc4d')

Mandatory:  No

Duantity: Zero or one

A priority assignment URI provides the name (in the URI space) of a method used to assign

hnd thereby know what stream extraction or selection of output-views based on particular
priority values would do.

7.7.7.2 Syntax

rlass MVCViewPriorityAssignmentBox extendsSBox (‘mvcP’)

unsigned int (8) method count;
string PriorityAssignmentURI [methed count] ;

7.7.7.3 Semantics

method count provides a count of the number of following URIs.

PriorityAssignmentURE, ‘provides a unique name of the method used to
content priority)‘id values in View Priority sample groupings. In the case of absenc
box, the priority‘assignment method is unknown.

B HEVC elementary streams and sample definitions

B.1 Introduction

[hed High Efficiency Video Coding (HEVC) standard, jointly developed by the ITU

content

priority values in the View Priority sample grouping. The URI is treated.lere as a name only; i should
pe de-referenceable, though this is not required. File readers may,be able to recognize some methods

content

assign
e of this

T and

SQ/IECJTC1/SC29/WG 11 (MPEG), 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 part of ISO/IEC 14496-15 defines a storage format for video streams compressed using HEVC.

This clause of ISO/IEC 14496-15 specifies the storage format for HEVC (ISO/IEC 23008-2
streams.

) video

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.
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— Parameter sets:
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 or view in potential scalable
and 3DV extensions).

This specification includes the following tools for supporting of HEVC contents:

— Terpporal scalability sample grouping:
a sfructuring and grouping mechanism to indicate the association of access units with different
hierarchy levels of temporal scalability.

— Temporal sub-layer access sample grouping:
a sfructuring and grouping mechanism to indicate the identification of access (inits as temporal
subl-layer access (TSA) samples.

— Step-wise temporal sub-layer access sample grouping:

a sfructuring and grouping mechanism to indicate the identificationef access units as step-wise
temporal sub-layer access (STSA) samples.

8.2 Elementary Stream Structure
A video|stream is represented by one video track in a file,

Two types of elementary streams are defined for storing HEVC content:

8.3

8.3.1

HEVC sample: An HEVC sample is an access unit as defined in ISO/IEC 23008-2.

8.3.2

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

Sample and configuration definition

ideo Elementary Stream that does.not contain any parameter sets; all parameter sets arg
tored in a sample entry or sample entries;

ideo and Parameter set elementary stream that may contain parameter sets, and may alsg
ave parameter sets stored in'their sample entry or sample entries.

Introduction

Canonical order and restrictions

addition to the general conditions in <<ed: x-ref>> 4.3.2:

64

Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are
defined in ISO/IEC 23008-2.

Parameter sets: A parameter set to be used in a picture must be sent prior to the sample
containing that picture or in the sample for that picture. 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 'hvcl’,
and may be stored in the sample entry and the samples when the sample entry name is 'hev1".
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NOTE 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 may 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.

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

B.3.3

B.3.3.1 HEVC decoder configuration record

B.3.3.1.1 Definition

be present in the file format stored stream when the sample entry does not also| permit
parameter sets.

NOTE The removal or addition of Filler Data NAL units, start codes, SEI messages or Filler Data)SEI messpges may
change the bitstream characteristics with respect to conformance with the HRD when operating,the HRD in (BR mode
as specified in ISO/IEC 23008-2, Annex C.

Decoder configuration information

['his subclause specifies the decoder configuration information for ISO/IEC 23008-2 video conte

[his record contains the size of the length field used.in each sample to indicate the lengt
rontained NAL units as well as the parameter sets; if stored in the sample entry. This rg
externally framed (its size must be supplied by the-structure which contains it).

['his record contains a version field. This version of the specification defines version 1 of this
httempt to decode this record or the streams to which it applies if the version number is unrecog
Compatible extensions to this record will extend it and will not change the configuration versid
inderstand.

[he values for ,gemeral profile space, general tier flag, general profil
jeneral profileCcompatibility flags, general constraint indicator |
beneral levelCidc, and min spatial segmentation idc must be valid for all parame

that are activated when the stream described by this record is decoded (referred to as
barameter sets” in the following sentences in this paragraph). Specifically, the following rest

hpply:

¢\ ‘The value of general profile space in all the parameter sets must be identical.

nt.

h of its
cord is

record.

ncompatible changes to the record will be‘indicated by a change of version number. Readers nmust not

nised.

n code.

Readers should be prepared to ignore unrecognised data beyond the definition of the data they

e idc,
flags,
fer sets
‘all the

rictions

The tier indication general tier flag must indicate a tier equal to or greater than the
highest tier indicated in all the parameter sets.

The profile indication general profile idc must indicate a profile to which the stream
associated with this configuration record conforms.

NOTE If the sequence parameter sets are marked with different profiles, 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
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Explicitjindication can be provided in the HEVC Decoder Configuration Record about.the chroma formaf
and bitdepth as well as other important format information used by the HEVC video elementary strean.
Each type of such information must be identical in all parameter sets, if preSent, in a single HEV(
configuration record. If two sequences differ in any type of such inforniation, two different HEV(
configuration records must be used. If the two sequences differ in colorspace indications in their VU
information, then two different configuration records are also required.

There if a set of arrays to carry initialization NAL units. The NAL unit types are restricted to indicatg
SPS, PPB, VPS, and SEI NAL units only. NAL unit types that arewréserved in ISO/IEC 23008-2 and in this
specification may acquire a definition in future, and readers should ignore arrays with reserved of
unpernjitted values of NAL unit type.

NOTE - this ‘tolerant’ behaviour is designed so that errors are-not raised, allowing the possibility of backwards-compatiblg
extensio)s to these arrays in future specifications.

It is recommended that the arrays be in the order VPS, SPS, PPS, SEI

When
general| constraint_indicator_flags) is_equal to 0 and some of the samples referring to this sample entry
represent frame-packed content and any of the default display windows specified by the active SPSs foj
the sanjples referring to this sample entry covers more than one constituent frame of the frame-packed
content, the techniques described in 8.15 of ISO/IEC 14496-12 (‘Post-decoder requirements on media’]
using the scheme type “stvi’ shall be used. In this case, the stereo scheme in the Stereo Video Bo3
should pe set to 1, to indicate that the frame packing scheme used in HEVC is the same as in AVC.

66

stream conforms, then the entire stream must 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 set if all the parameter sets
set that bit.

Each bit in general constraint indicator flags may only be set if all the parameter sets
set that bit.

The level indication general level idc must indicate a level of capability equal to or greatet
than the highest level indicated for the highest tier in all the parameter sets.

The min spatial segmentation idc indication must indicate a level of spatial segmentation
equal to or less than the lowest level of spatial segmentation indicated in all the parameter sets.

general non packed constraint flag (bit 3 of the 6-byte
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aligned (8) class HEVCDecoderConfigurationRecord {

unsigned int (8) configurationVersion =
unsigned int (2) general profile space;
unsigned int (1) general tier flag;
unsigned int (5) general profile idc;
unsigned int (
unsigned int (
unsigned int (

bat (4) rocaors
SFea—F 3

general level idc;

2) general profile compatibility flags;
8) general constraint indicator_ flags;
)
=

bit (6) reserved = ‘'111111’'b;
unsigned int(2) parallelismType;
bit (6) reserved = ‘'111111'b;
unsigned int (2) chromaFormat;

bit (5) reserved = ‘11111'b;
unsigned int (3) bitDepthLumaMinus8;
bit (5) reserved = ‘'11111'b;

unsigned int (3) bitDepthChromaMinus8;
bit (16) avgFrameRate;
bit (2) constantFrameRate;
bit (3) numTemporallayers;
bit (1) temporalldNested;
unsigned int (2) lengthSizeMinusOne;
unsigned int (8) numOfArrays;
for (j=0; j < numOfArrays; j++) {
bit (1) array completeness;
unsigned int (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) nalUnity;

B.3.3.1.3 Semantics

general profile space,
general profile~compatibility flags,

the fields general_profile_space,

byte eontaining the

configuration record applies.

unsigned int (12) min spatial segmentation idc;

general tier flag,

general profile idc,
general constraint indicator [flags,

general level~idc,and_min spatial segmentation_ idc contain the matching values for

general_tier_flag, general_prdfile_idc,

general_prgfile_compatibility_flag[i] for i from 0 to 31, inclusive, the 6 bytes starting with the
general_progressive_source_flag,
min_spatial_segmentation_idc as defined in ISO/IEC 23008-2, for the stream to which this

general_level_idc, and

parallelismType indicates the type of parallelism that is used to meet the restrictions imppsed by
min spatial segmentation_ idc when the value of min spatial segmentation| idc is
greater than 0. Value 1 indicates that the stream to which this configuration record |applies

supports slice based parallel decoding. Value 2 indicates that the stream to which this
configuration record applies supports tile based parallel decoding. Value 3 indicates that the
stream to which this configuration record applies supports entropy coding synchronization
based parallel decoding. Value 0 indicates that the stream supports mixed types of parallel

decoding or that the parallelism type is unknown.

chromaFormat contains the chroma_format indicator as defined by the chroma_format_idc
parameter in [SO/IEC 23008-2, for the stream to which this configuration record applies.
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bitDepthLumaMinus8 contains the luma bit depth indicator as defined by the
bit_depth_luma_minus8 parameter in ISO/IEC 23008-2, for the stream to which this
configuration record applies.

bitDepthChromaMinus8 contains the chroma bit depth indicator as defined by the
bit_depth_chroma_minus8 in ISO/IEC 23008-2, for the stream to which this configuration
record applies.

avgFrameRate gives the average frame rate in units of frames/(256 seconds), for the stream to
which this configuration record applies. Value 0 indicates an unspecified average frame rate

constantFrameRate equal to 1 indicates that the stream to which this configuration record applies
is of constant frame rate. Value 2 indicates that the representation of each temporal layerin thg
stream is of constant frame rate. Value 0 indicates that the stream may or may figt be of
constant frame rate.

nunTemporallayers greater than 1 indicates that the stream to which this configiration record
applies is temporally scalable and the contained number of temporal layers ((also referred to ag
temporal sub-layer or sub-layer in ISO/IEC 23008-2) is equal to numTemporalLayers. Value 1
indicates that the stream is not temporally scalable. Value 0 indicatés that it is unknowrn
whether the stream is temporally scalable.

temporalIdNested equal to 1 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 iq
[SO/IEC 23008-2 equal to 1 and temporal sub-layer up-switching to any higher temporal layel
can be performed at any sample. Value 0 indicates that atleast one of the SPSs that are activated
when the stream to which this configuratien® record applies is decoded has
sps_temporal_id_nesting_flag as defined in ISO/IEC 23008-2 equal to 0.

lergthSizeMinusOne plus 1 indicates the length in‘bytes of the NALUnitLength field in an HEV(
video sample in the stream to which this configuration record applies. For example, a size of ong
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{pespectively.

nunfArrays indicates the number of arfays of NAL units of the indicated type(s)

arrgy_completeness when equal to~1 indicates that all NAL units of the given type are in thg
following array and none are\in the stream; when equal to O indicates that additional NAL unit§
of the indicated type may.be in the stream; the default and permitted values are constrained by
the sample entry name;

NAIf unit type indicates the type of the NAL units in the following array (which must be all of
that type); it takes a value as defined in ISO/IEC 23008-2; it is restricted to take one of thg
values indicating a VPS, SPS, PPS, or SEI NAL unit;

nunNalus jadicates the number of NAL units of the indicated type included in the configuratior
record~for the stream to which this configuration record applies. The SEI array must only
contain SEI messages of a ‘declarative’ nature, that is, those that provide information about th¢
stfeam as a whole. An example of such an SEI could be a user-data SEI.

nalUnitLength indicates the length in bytes of the NAL unit.
nalUnit contains an SPS, PPS, VPS or declarative SEI NAL unit, as specified in ISO/IEC 23008-2.
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8.4 Derivation 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

ox Types: ‘hvcl’, "hevl’, "hvcC’

Container: Sample Table Box (‘stbl’)
Mandatory:  An ‘hvcl’ or ‘hevl’ sample entry is mandatory
Quantity: One or more sample entries may be present

An HEVC visual sample entry shall contain an HEVC Configuration Box, as defingdpelow. This i
hn HEVCDecoderConfigurationRecord, as defined in 5.3.3.1.

An optional MPEG4BitRateBox may be present in the HEVC visual sample/entry to signal the
nformation of the HEVC video stream. Extension descriptors that\vshould be inserted i
Elementary Stream Descriptor, when used in MPEG-4, may also be present.

Multiple sample entries may be used, as permitted by the ISO Base Media File Format specifica
ndicate sections of video that use different configurations er parameter sets.

When the sample entry name is ‘hvcl’ or 'hevl’, the stfeam to which this sample entry applies
h compliant and usable HEVC stream as viewed by ahnHEVC decoder operating under the config
[including profile, tier, and level) given in the HEVCConfigurationBox.

When the sample entry name is ‘hvcl’, the default and mandatory value of array completen
for arrays of all types of parameter sets,”and 0 for all other arrays. When the sample entry
hevl’, the default value of array completeness is 0 for all arrays.

B.4.1.1.2 Syntax

rlass HEVCConfiguratidnBox extends Box (‘hveC’)
HEVCDecoderConfigurationRecord () HEVCConfig;

Flass HEVCSamplelintry () extends VisualSampleEntry (‘hvel’ or 'hevl'){
HEVCConfigubationBox config;

MPEG4BitRateBox () ; // optional
MPEG4ExténsionDescriptorsBox (); // optional
extrasoxes boxes; // optional

B.4.1.1.3 Semantics

ncludes

bit rate
hto the

tion, to

shall be
uration

bss is 1
name is

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\ 013HEVC Coding" being recommended (\013 is 11, the length of the string in

bytes).

HEVCDecoderConfigurationRecord is defined in 5.3.3..

8.4.2 Parameter sets in sample entry

This subclause applies to a particular type of parameter sets (VPSs, SPSs, or PPSs) when the particular

type of parameter sets is included in the sample entry.
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Each HEVC sample entry, which contains the HEVC video stream decoder specific information, includes
a group of the particular type of parameter sets. This group of parameter sets functions much like a
codebook. Each parameter set has an identifier, and each slice references the parameter set it was
coded against using the parameter set's identifier.

In the file format each configuration of parameter sets is represented separately. When the value of the
applicable array completeness is 1, a parameter set cannot be updated without causing a different
sample entry to be used.

Systems wishing to send parameter set updates will need to compare the two configurations to find the
differerces in order to send the appropriate parameter set updates.

NOTE 1 It is recommended that when several parameter sets are used and parameter set updating is)desired, thg
parametqr sets are included in the samples of the stream.

NOTE 2 Decoders conforming to this specification are required to support both parameter sets stored‘in the samples a
well as pgrameter sets stored in the sample entries, unless restricted by another specification using this'ene.

8.4.3 Syncsample

An HEVC sample is considered as a sync sample if the VCL NAL units inthe sample indicate that thg
coded picture contained in the sample is an Instantaneous Decoding~Refresh (IDR) picture, a Clear
Random Access (CRA) picture, or a Broken Link Access (BLA) picture;

When the sample entry name is 'hev1’, the following applies:

e |If the sample is a random access point, all parameter sets needed for decoding that sample shal
be included either in the sample entry or in the sample itself.

e |Otherwise (the sample is not a random accéss point), all parameter sets needed for decoding the
sample shall be included either in the sample entry or in any of the samples since the previou
random access point to the sample itself, inclusive.

For signalling of various types of random.access points, the following guidelines are recommended:

e [The sync sample table (ahd‘the equivalent flag in movie fragments) must be used in an HEV(
track unless all samples.are sync samples. Note that track fragment random access box refers td
the presence of signalled sync samples in a movie fragment.

e [The 'roll' sample-group is recommended to be used only for gradual decoding refresh (GDR]
based randomr-dccess points, i.e. those that contain non-intra coded slices.

e [The use of the 'rap ' or 'sync' sample group is optional, depending on the need of either the
infarmation on leading samples associated with the random access points or the picture typeg
(é«. IDR, CRA, or BLA) of the random access points.

e The use of the Alternative Startup Sequences (ISO/IEC 14496-12 section 10.3) sample group is
recommended to be used only with random access points consisting of CRA and BLA pictures.

In the context of this clause, the leading samples, defined as part of the definition of the 'rap ' sample

group in ISO/IEC 14496-2, contain Random Access Skipped Leading (RASL) access units as defined in
ISO/IEC 23008-2.
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8.4.4 Sync sample sample grouping

8.4.4.1 Introduction

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 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.

B.4.4.2 Sync sample sample group entry
B.4.4.2.1 Definition

Group Types: ‘sync’

Container: Sample Group Description Box (‘sgpd’)
Mandatory:  No
Quantity: Zero or more

A sync sample sample group entry identifies samples containing a sync)sample of a specific type.

B.4.4.2.2 Syntax

rlass SyncSampleEntry () extends VisualSampleGxeupEntry ('sync')

unsigned int(2) reserved = 0;
unsigned int (6) NAL unit type;

B.4.4.2.3 Semantics

NAL unit type mustbe a type thatidentifies a valid sync sample (e.g. IDR).
B.4.5 Temporal scalability sample grouping
B.4.5.1 Introduction

An HEVC video trackmmay contain zero or one instance of a SampleToGroupBox with a groupinl
tscl'. This SampleTeGroupBox instance represents the assignment of samples in the track to te
ayers (referred“to as temporal sub-layers or sub-layers in ISO/IEC 23008-2). An accom
nstance of the‘SampleGroupDescriptionBox with the same grouping type shall be present, and
[emporalLayerEntry sample group entries describing the temporal layers.

[heresmay also be a set of Temporal Level sample group definitions (ISO/IEC 14496-12 section
sample mapped to a sample group description entry with index A of a Temporal Level sample g

g_type
mporal
pbanying
contain

10.5). A
rouping

hlability

sample group (defined here) having temporalLayerId equal to A (i.e. a sample to group mapping for

the temporal scalability sample group may also be present but is not required).
8.4.5.2 Temporal layer sample group entry
8.4.5.2.1 Definition

Group Types: ‘tscl’
Container: Sample Group Description Box (‘sgpd’)
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Mandatory:  No
Quantity: Zero or more

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 Temporalid as defined in ISO/IEC 23008-2. A temporal layer
associated with a Temporalid value greater than 0 depends on all temporal layers associated with
lower TemporalId 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 Temporalid values less than or equal to the given Temporalid value.

8.4.5.2]2 Syntax

class |[TemporallayerEntry () extends VisualSampleGroupEntry ('tscl')

unsgigned int (8) temporallayerId;

unsiigned int (2) tlprofile space;

unsiigned int (1) tltier flag;

unsligned int (5) tlprofile idc;

unsiigned int (32) tlprofile compatibility flags;
unsiigned int (48) tlconstraint indicator_ flags;
unsligned int(8) tllevel idc;

ungigned int (16) tlMaxBitRate;

unsigned int (16) tlAvgBitRate;

unsigned int (8) tlConstantFrameRate;

ungigned int (16) tlAvgFrameRate;

}

8.4.5.2|]3 Semantics

temporallayerId gives the ID of this temporalilayer. For all samples that are members of this
sample group, the VCL NAL units shall have temporal_id, as defined in ISO/IEC 23008-2, equal td

temporalLayerld.

tlgrofile space, tltier flag, ¢ flprofile idc, tlprofile compatibility flags,
tlconstraint indicator flags, and tllevel idc contain the values of
general_profile_space, general_tier_flag, general_profile_idc

general_profile_compatibility:flag[ i ] for i from 0 to 31, inclusive, the 6 bytes starting with thg
byte containing the general progressive_source_flag, and general_level_idc, respectively, for thg
representation of the-temporal layer identified by temporalLayerld.

t1MaxBitrate givessthe maximum rate in 1000 bits per second over any window of one second
for the representation of the temporal layer identified by temporalLayerld.

t1AvgBitRatesgives the average bit rate in units of 1000 bits per second, for the representation of
the temporal layer identified by temporalLayerld.

tldongtantFrameRate equal to 1 indicates that the representation of the temporal layer identified
by temporalLayerld is of constant frame rate. Value zero indicates that the representation of thg
temporal layer identified by temporalL.ayerid may or may not be of cConstant Irame rate.

tlAvgFrameRate gives the average frame rate in units of frames/(256 seconds), for the
representation of the temporal layer identified by temporalLayerld.

8.4.6 Temporal sub-layer access sample grouping

8.4.6.1 Introduction

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
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access points. An accompanying instance of the SampleGroupDescriptionBox with the same grouping

type shall be present.
8.4.6.2 Temporal sub-layer sample group entry
8.4.6.2.1 Introduction

Group Types: ‘tsas’

o C loC D 13t D L PAEAY
LUILILAITICT . Jalllylc Ul UbllJ DJCOoCUI IPLIUII DUA L Dsl.lbl J
Mandatory:  No
Duantity: Zero or one

['his sample group is used to mark temporal layer access (TSA) samples.

B.4.6.2.2 Syntax

rlass TemporalSubLayerEntry () extends VisualSampleGroupEntfy, ('tsas')

B.4.7 Step-wise temporal layer access sample grouping

B.4.7.1 Introduction

An HEVC video track may contain zero or one instance.of a SampleToGroupBox with a groupinl
stsa'. This SampleToGroupBox instance represents thé marking of samples as step-wise tempof
hccess points. An accompanying instance of thexSampleGroupDescriptionBox with the same g
f'ype shall be present.

When temporalIdNested in the applicable sample entry is equal to 1, the quantity of st
femporal sub-layer access sample group-entry shall be zero.

B.4.7.2 Step-wise temporal layer sample group entry
B.4.7.2.1 Definition

Group Types: ‘stsa’

Container: Sample Group Description Box (‘sgpd’)
Mandatory: /No
Duantity: Zero or one

[his sample group is used to mark step-wise temporal layer access (STSA) samples.

0_type
al layer
rouping

bp-wise

B4.7.2.2 Syntax

class StepwiseTemporallayerEntry () extends VisualSampleGroupEntry ('stsa')
{
}

8.4.8 Definition of a sub-sample for HEVC

For the use of the sub-sample information box (8.7.7 of ISO/IEC 14496-12) in an HEVC stream, a sub-

sample is defined on the basis of the value of the flags field of the sub-sample information
specified below. The presence of this box is optional; however, if present in a track containin
data, it shall have the semantics defined here.
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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.

3: CTU-row-based sub-samples. A sub-sample either contains one CTU row within a slice and
the associated non-VCL NAL units, if any, of the VCL NAL unit(s) containing the CTU row of
contains one or more non-VCL NAL units. This type of sub-sample information shall not bg
used when entropy_coding_sync_enabled_flag is equal to 0.

4: Slice-based sub-samples. A sub-sample either contains one slice (where each slice may
contain one or more slice segments, each of which is a NAL unit) and the associated non
VCL NAL units, if any, or contains one or more non-VCL NAL units,

Other vplues of £1ags are reserved.

The sulpsample_priority field shall be set to a value in accordance with-the specification of this field iy
ISO/IEQ 14496-12.

The didcardable field shall be set to 1 only if this sample can still be decoded if this sub-sample i
discardpd (e.g. the sub-sample consists of an SEI NAL unit).

When the first byte of a NAL unit is included in a subssample, the preceding length field must also beg
included in the same sub-sample.

if (flags == 0) {
unsigned int (1) SubLayerRefNalUnitFlag;
unsigned int (1) RapNalUnitFlag;
unsigned int (1) VclNalUnitFlag;
unsigned int (29) reserved = 0;

} else if (flags == 1)
unsigned int (32)-'veserved = 0;

else if (flags == 2)
unsigned int (2)) vecl idc;
unsigned int«2) reserved = 0;
unsigned intY(4) log2 min luma_ ctb;
unsigned{ Int (12) ctb x;
unsignéd—-int (12) ctb y;

} else Aif’(flags == |T flags == 4) {
unsigned int (2) wvecl idc;
unsigned int (30) reserved = 0;

SubLayerRefNalUnitFlag equal to O 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 IDR W RADL, IDR N LP, CRA NUT, BLA W LP, BLA W RADL,
BLA N LP, RSV_IRAP_VCL22, or RSV_IRAP_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,
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IDR N LP, CRA NUT, BLA W LP, BLA W RADL, BLA N LpP, RSV_IRAP_VCL22, or
RSV_IRAP_VCL23 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 indicates that all NAL units in the sub-sample are VCL NAL units.
vcl idc indicates 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
Z: the sub-sample may contain both VCL and non-VCL data, which shall be associated with
each other. For example, a sub-sample may contain a decoding unit information SEI
message followed by the set of NAL units associated with the SEI message
3: reserved
log2 min luma_ctb indicates the unit of ctb x and ctb vy, specified as follows:
0: 8 luma samples
1: 16 luma samples
2: 32 luma samples
3: 64 luma samples
ctb_x specifies the 0-based coordinate of the right-most luma samples of the tile associated with
the sub-sample when flags is equal to 2 and vel_idc is equal to 1 or 2, in units derived from
log2 min luma_ctb as specified above.

ctb_y specifies the 0-based coordinate the bottom-most’luma samples of the tile associated with
the sub-sample when £lags is equal to 2 and vciyidc is equal to 1 or 2, in units derived from
log2 _min_ luma_ctb as specified above.

B.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-
lisplayed reference picture in video). When' any such non-output sample is present in a track,|the file
thall be constrained as follows:

1) A non-output sample shall be given a composition time which is outside the time-range of the
samples that are output;

2) An edit list shall be used to exclude the composition times of the non-output samples.
3) When the trackjincludes a CompositionOffsetBox (‘ctts’),
version 1 of the CompositionOffsetBox shall be used,
bs) the value of sample offset shall be set equal to -23! for each non-output samplg,

¢. the CompositionToDecodeBox (‘cs1lg’) should be contained in the SampleTableBox
(‘stbl’) of the track, and

d. when the CompositionToDecodeBox is present for the track, the value of
TeastDecodeToDisprayperta tierdimthe boxshattbeequat tothrestmattest
composition offset in the CompositionOffsetBox excluding the sample offset values
for non-output samples.

NOTE: Thus, leastDecodeToDisplayDelta is greater than -231.
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Annex A (normative)

In-stream structures specific to SVC and MVC

A.1Introduction

Aggreg;
Or extra

Aggreg;
context
contain

Aggreg;

These s

A.2Agg

A2.1 1]

This subclause describes Aggregators, which:‘enable NALU-map-group entries to be consistent and

repetiti

Aggreg;
unit he

When the svc_extension_flag of ‘the NAL unit syntax (specified in 7.3.1 of ISO/IEC 14496-10) of ar

aggregd
the NAJ

Aggreg;
length)
additiol
include
set of u

htors and Extractors are file format internal structures enabling efficient grouping of NAL-units
ction of NAL units from other tracks.

htors and Extractors use the NAL unit syntax. These structures are seen as NAL units in thg
of the sample structure. While accessing a sample, Aggregators must be removed/(leaving theit
ed or referenced NAL Units) and Extractors must be replaced by the data<they reference
tors and Extractors must not be present in a stream outside the file format-

tructures use NAL unit types reserved for the application/transport layer by ISO/IEC 14496-10.
NOTE The following is from ISO/IEC 14496-10:

“NOTE - NAL unit types 0 and 24..31 may be used as determined by the\dpplication. No decoding process for thesg
values of nal_unit_type is specified in this Recommendation | Internatienal Standard.”

fregators

Definition

ve. (See Annex B).

tors are used to group NAL units’belonging to the same sample. Aggregators use the same NAI
hder as SVC VCL NAL units«er*MVC VCL NAL units, but with a different value of NAL unit type

tor is equal to 1, the NAL-unit header of SVC VCL NAL units is used for the aggregator. Otherwissg
L unit header of MVE.VEL NAL units is used for the aggregator.

htors can both<ggregate, by inclusion, NAL units within them (within the size indicated by theif
and also aggtegate, by reference, NAL units that follow them (within the area indicated by the
nal_bytes field within them). When the stream is scanned by an AVC file reader, only thg
1 NAL units are seen as “within” the aggregator. This permits an AVC file reader to skip a wholg
h-needed SVC VCL NAL units or MVC VCL NAL units when they are aggregated by inclusion. This

also pe

rmits an AVC reader not to skip AVC NAL units but let them remain in-stream when they arg

aggregated by reference.

Aggregators can be used to group AVC base view NAL units. If these Aggregators are used in an ‘avcl’

)’

track then an aggregator shall not use inclusion but reference of AVC base view NAL units (the length of

the Aggregator includes only its header and the NAL units referenced by the Aggregator are specified by

additi

When the aggregator is referenced by either an extractor with data_length equal to zero, or by a Map

sample

76

onal bytes).

group, the aggregator is treated as aggregating both the included and referenced bytes.
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An Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An
aggregator must not include or reference another aggregator directly; however, an aggregator may
include or reference an extractor which references an aggregator.

When scanning the stream:

a) if the aggregator is unrecognized (e.g. by an AVC reader or decoder) it is easily discarded with
its included content;

b) if the aggregator is not needed (i.e. it belongs to an undesired layer) it and its contents both by
inclusion and reference are easily discarded (using its length and additional_bytes fields)

c) ifthe aggregator is needed, its header is easily discarded and its contents retained.

An aggregator is stored within a sample like any other NAL unit.

All NAL units remain in decoding order within an aggregator.

\.2.2 Syntax

~lass aligned(8) Aggregator (AggregatorSize) {
NALUnitHeader () ;
unsigned int i = sizeof (NALUnitHeader ()) ;
unsigned int ((lengthSizeMinusOne+1) *8)
additional bytes;
i += lengthSizeMinusOne+1;
while (i<AggregatorSize)
unsigned int ((lengthSizeMinusOne+1) *8)
NALUnitLength;
unsigned int (NALUnitLength#*8) NALUnity
i += NALUnitLength+lengthSizeMinusOne+1;

}i

A.2.3 Semantics

[he value of the variable AggregatorSize’is equal to the size of the aggregator NAL unit, and the function
sizeof(X) returns the size of the fieldX in bytes.
NALUnitHeader () : the first four bytes of SVC and MVC VCL NAL units.

nal unit type~shall be set to the aggregator NAL unit type (type 30).

For an aggregator including or referencing SVC NAL units, the following shall apply.

forbidden zero bit and reserved three 2bits shall be set as specified in
[SO/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 ageregator including or referencing MVC NAL units, the following shall apply.

forbidden zero bit and reserved one bit shall be set as specified in ISO/IEC 14496-
10.

Other fields (nal ref idc, non idr flag, priority id, view_id, temporal id,
anchor pic flag, and inter view flag) shall be set as specified in A.5.

additional bytes: The number of bytes following this aggregator NAL unit that should be
considered as aggregated when this aggregator is referenced by an extractor with data_length
equal to zero or Map sample group.
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NAL

NAL

UnitLength: Specifies the size, in bytes, of the NAL unit following. The size of this field is
specified with the 1engthSizeMinusOne field.

Unit: a NAL unit as specified in ISO/IEC 14496-10, including the NAL unit header. The size of
the NAL unit is specified by NALUnit Length.

A.3Extractors

A.3.1 Definition

This sybclause describes Extractors, which enable compact formation of tracks that extract by
referenge, NAL unit data from other tracks.

An Aggregator may include or reference Extractors. An Extractor may reference Aggregators. When ar
extractor is processed by a file reader that requires it, the extractor is logically replac¢ed by the bytes i
referenges. Those bytes must not contain extractors; an extractor must not reference, directly oj

indirect

An extrpctor contains an instruction to extract data from another ttack, which is linked to the track in
which the extractor resides, by means of a track reference of typeyscal’.
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.
The bytes are copied only from the single identified sample in the track referenced through the
indicated ‘scal’ track reference. The alighment is on decoding time, i.e. using the time-to-sample tablg
only, fo(tlowed by a counted offsetdnsample number. Extractors are a media-level concept and hence
apply to the destination track before any edit list is considered. (However, one would normally expec
that the edit lists in the two tracks would be identical).
A.3.2 Syntax
class |laligned (8)Extractor () {

NAL
uns
sig
uns

ly, another extractor.

INOTE The track that is referenced may contain extractors even though the data-that is referenced by the extracto
must not.

UnitHeader () ;

igned_%int (8) track ref index;

ned int (8) sample offset;

igrted int ((lengthSizeMinusOne+1) *8)

uns

data_ offset;
Tgned 1INt ((IengthSIZeMITTusSOne+ L) *8)
data length;

A.3.3 Semantics

NALUnitHeader (): the first four bytes of SVC and MVC VCL NAL units.

78

nal_unit_type shall be set to the extractor NAL unit type (type 31).
For an extractor referencing SVC NAL units, the following shall apply.

© ISO/IEC 2014 - All rights reserved


https://standardsiso.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

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
discardable flag, and output flag) shall be set as specified in A.4.

For an extractor referencing MVC NAL units, the following shall apply.

forbidden zero bit and reserved one bit shall be set as specified in ISO/IEC

_flag,

14496-

10.

Other fields (nal ref idc, non idr flag, priority id, view id, tempo
anchor pic_flag, and inter view flag) shall be set as specified in-Al5.

track_ref_index specifies the index of the track reference of type ‘scal’ to use to find the tra
which to extract data. The sample in that track from which data is extracted is ten
aligned or nearest preceding in the media decoding timeline, i.e. usingithe time-to-samp
only, adjusted by an offset specified by sample_offset with the sample‘containing the Ex
The first track reference has the index value 1; the value 0 is reseryed.

sample_offset gives the relative index of the sample in the linkéd\‘track that shall be used
source of information. Sample 0 (zero) is the sample withthe same, or the closest pr¢
decoding time compared to the decoding time of the saniple containing the extractor; s
(one) is the next sample, sample -1 (minus 1) is the pfevious sample, and so on.

with the first byte of data in that sample, the offset takes the value 0. The offset shall r¢
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 entir
referenced NAL unit is copied (i.e. the;length to copy is taken from the length field refere
the data offset, augmented by the additional_bytes field in the case of Aggregators).

NOTE If the two tracks use different 1 engthSizeMinusOne values, then the extracted data will need re-fi
to conform to the destination track’s)length field size.

A.4NAL unit header values for SVC

NAL units extracted’by an extractor or aggregated by an aggregator are all those NAL units f{
Feferenced or included by recursively inspecting the contents of aggregator or extractor NAL un
fields nal_ref’ide, idr_flag, priority_id, no_inter_layer_pred_flag, dependency_id, quality_id, temp
ise_ref basepic_flag, discardable_flag, and output_flag shall take the following values:

['he fields below shall take the following values:

ral id,

ck from
\porally
le table
tractor.

| as the
rceding,
nmple 1

data_offset: The offset of the first byte within the reference sample to copy. If the extractiop starts

ference

e single
nced by

rmatting

Both extractors and @ggregators use NAL unit headers with the NAL unit header SVC extensipn. The

hat are
its. The
oral_id,

mal waf 3o chall ha cat 0 tha hig c
Hor—¥rer—rae—Shamrpe-Set+te—+teHERes

aggregated NAL units.

Iz 3n 1l tha Ayt
Y5 H e —e Xt

idr flag shall be set to the highest values of the fields, respectively, in all the extra
aggregated NAL units.

cted or

cted or

priority id, temporal id, dependency id,and quality id shall be set to the lowest values of

the fields, respectively, in all the extracted or aggregated NAL units.

discardable flagshall be setto 1 if and only if all the extracted or aggregated NAL units have the

discardable flagsetto 1, and setto 0 otherwise.
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out

use

put_flagshould 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.

_ref base pic flag shall be set to 1 if and only if at least one of the extracted or aggregated
VCL NAL units have the use_ref base pic_flagsetto 1, and set to 0 otherwise.

no inter layer pred flagshall be setto 1 ifand only if all the extracted or aggregated VCL NAL

units have the no_inter layer pred flagsetto 1, and setto 0 otherwise.
If the set of extracted or aggregated NAL units is empty, then each of these fields takes a

A.5NA
Both Ag

units e
referen

The

anchox

nall

nom

pri

vie

ang

value conformant with the mapped tier description
NOTE Aggregators could group NAL units with different scalability information.

NOTE Aggregators could be used to group NAL units belonging to a level of scalability which may not be signalled by
the NAL unit header SVC extension (e.g. NAL units belonging to a region of interest). The description of suck
Aggregators may be done with the tier description and the NAL unit map groups. In this case‘more than ong
[Aggregator with the same scalability information may occur in one sample.

NOTE If multiple scalable tracks reference the same media data, then an aggregator sheuld group NAL units with
identical scalability information only. This ensures that the resulting pattern can be acceSsed’by each of the tracks.

NOTE If no NAL unit of a particular layer exist in an access unit then an empty Aggregator (in which the length of th{
Aggregator includes only the header, and additional_bytes is zero) may exist.

[. unit header values for MVC

roregators and Extractors use NAL unit headers withthe NAL unit header extension. The NAI
ktracted by an extractor or aggregated by an aggregator are all those NAL units that arg
ced or included by recursively inspecting the contents of aggregator or extractor NAL units.

fields nal ref idec, non_idr flag, priority id, view id, temporal id|
| pic _flag, and inter view flag'shall take the following values:

| ref idc shall be set to the highest values of the field in all the aggregated or extracted NAL
units.

| idr flag shall be set to-the lowest values of the field in all the aggregated or extracted NAI
units.

ority idand temporal id shall be set to the lowest values of the fields, respectively, in all thé
aggregated or extracted NAL units.

w_id shall be.sét to the view_id value of the VCL NAL unit with the lowest view order inde3
among all.the aggregated or extracted VCL NAL units.

hor pic flag and inter view flag shall be set to the highest value of the fields
respectively, in all the aggregated or extracted VCL NAL units.

80
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Annex B
(normative)

SVC and MVC sample group and sub-track definitions

014(E)

B.1Introduction
[he following sample groups may be used in an SVC or MVC track to document the structure of
subsets.

f views from the same MVC bitstream are stored in multiple MVC tracks and one or more
racks contain multiple views, sample group entries and map groups ¢an be used for thesg
containing multiple views.

[here are a number of boxes, defined below, which may occur in the sample group description,
the Scalable Group Entry for an SVC stream or the Multiview Grotp Entry for an MVC stream.

Fach Scalable Group Entry or Multiview Group Entry documents a subset of the SVC stream or
stream, respectively. Each of the subsets is associatedwith a tier and may contain one g
hperating points. A grouping type of ‘scif’ or ‘myif’ is used to define Scalable Group En
Multiview Group Entries, respectively.

For each tier, there may be more than one-Scalable Group Entry or Multiview Group Entry

SampleGroupDescriptionBox of grouping type ‘scif’ or ‘mvif’, respectively. Only one of those el
the primary definition of the tier.

the grouping is not a true sample‘grouping as each sample may be associated with more than ong

the SVC

br MVC stream and to ease obtaining information of subsets of the stream and extraction of any of the

f these
tracks

namely

he MVC
r more
[ries or

r in the
htries is

[hough the Scalable and Multiview:-Group Entries are contained in the SampleGroupDescription box,

tier, as

these groups are used to describe sections of the samples - the NAL units. As a result, it is possi

fo-tier mapping information that may be needed for extraction of NAL units.

A multiview group specifies an MVC operating point and is therefore associated with the target
yiews of‘the MVC operating point. The Multiview Group box (7.7.3), is used to specify a multiviey
Many ‘0f the boxes used to characterize SVC and MVC tiers are also used to characterize MVC of

le that

there may not be a SampleToGroup box of the grouping type 'scif' or ‘mvif’, unless it happenis that a
broup does, in fact, describe a whole sample. Even if a SampleToGroup box of the grouping type 'scif’
br ‘mvif’ is present,-the information is not needed for extraction of NAL units of tiers; instead, the map
broups must always-document the ‘pattern’ of NAL units within the samples and provide the NAL-unit-

output
v group.
erating

boints and can therefore be contained in the Multiview Group box too.

B.2Definition
B.2.1 Tier information box

B.2.1.1 Definition

Box Type: “tiri’
Container: ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
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Mandat

ory:  Yes

Quantity: Zero or One // depends on primary_definition

The tier information box provides information about the profile, level, frame size, discardability, and

frame-r

ate of a covered bitstream subset. If the Tier Information box is included in a Scalable Group

entry or a Multiview Group entry, the covered bitstream subset consists of the tier and tiers it depends
upon. If the Tier Information box is included in a Multiview Group box, the covered bitstream subset
consists of the target output views of the multiview group and all the views required for decoding the

target

B.2.1.2

class
ung
ung
ung
ung
ung

uns
unsg

uns
unsg
uns
uns

}
B.2.1.3

tig

pro

pPro

lev

utput views

Syntax

TierInfoBox extends Box(‘tiri’){ //Mandatory Box
igned int (16) tierID;

igned int (8) profileIndication;

igned int (8) profile compatibility;

igned int (8) levelIndication;

igned int (8) reserved = 0;

igned int (16) visualWidth;
igned int (16) visualHeight;

igned int (2) discardable;

igned int (2) constantFrameRate;
igned int (4) reserved = 0;
igned int (16) frameRate;

Semantics

rID gives the identifier of the tier, when the. Tier Information box is included a Scalable Group
entry or a Multiview Group entry. Otherwise, the semantics of tierID are unspecified, and in
this case, tierID must be set to the reseryed value 0.

fileIndication contains the profileZidc as defined in ISO/IEC 14496-10, when the parameter
applies to the covered bitstream/Subset.

file compatibility is abyte defined exactly the same as the byte which occurs between the
profile_idc and level_idc inya sequence parameter set or a subset sequence parameter set, ag
defined in ISO/IEC 14496-10 Annex G or Annex H, when the parameters apply to the covered
bitstream subset.

elIndication (cohtains the level_idc as defined in ISO/IEC 14496-10, when the parametel
applies to the covered bitstream subset. If the Tier Information Box is included in a Multiview
Group Entry, levelIndication shall be valid when all the views of the covered bitstreamn
subset aretarget output views. If the Tier Information Box is included in a Multiview Group Box
levedlIndication shall be valid when the views specified by the respective multiview group
aré the target output views. If levelIndication is equal to 0 for an MVC stream, the level that

app]ipc to the covered bitstream subset and npnr:\fing with all the views hm'ng target outpu

The

vis

82

views is unspecified.

profile, profile compatibility flags and level indicated by the fields profileIndication,
profile compatibility, and levelIndication specifies an interoperability point with
which the covered bitstream subset, and, for MVC, operating with the target output views as
specified in the semantics of 1evelIndication, is compatible.

ualwidth gives the value of the width of the coded picture (of an SVC stream), coded sub-
picture (of an SVC stream), or coded view component (of an MVC stream) in luma pixels of the
representation of this tier in the stream or any view component of the covered bitstream subset.
A coded sub-picture consists of a proper subset of coded slices of a coded picture. A tier may
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consist of only sub-pictures. In this case, the tier is referred to as a sub-picture tier. A sub-
picture tier may represent a region-of-interest part of the region represented by the entire
stream.

NOTE The tier representation of a sub-picture tier might not be a valid stream. One example is as follows. An AVC
bitstream is encoded using two slice groups. The first slice group includes the macroblocks representing a region-of-interest
and is coded without referring to slices in the other slice group for inter prediction over all the access units. The slices of the
first slice group in each access unit then form a sub-picture and a sub-picture tier can be specified to include all the sub-
pictures over all the access units.

visualHeight gives the value of the height of the coded picture (of an SVC stream), codled sub-
picture (of an SVC stream), or coded view component (of an MVC stream) in luma pixels of the
representation of this tier in the stream or any view component of the covered bitstream|subset.

discardable takes one of the following values; the value 02 is reserved.

00 this tier does not contain NAL units with discardable_flag (forxSVC) equal o 1 or
inter_view_flag (for MVC) equal to 0.

01 this tier contains both NAL units with discardable_flag (for SVC)-€qual to 1 or inter_view_flag
(for MVC) equal to 0 and discardable_flag (for SVC) equal-to~0 or inter_view_flag (far MVC)
equal to 1.

03 all NAL units in this tier are with discardable_flag (for’SVC) equal to 1 or inter_view_flag (for
MVC) equal to 0.

constantFrameRate specifies if the frame rate of this tier is constant. A value of 0 denoteg a non-
constant frame rate, a value of 1 denotes a constant frame rate and a value of 2 denotes that it is
not clear whether the frame rate is constant. A*value of 3 is reserved.

frameRate gives the frame rate when the bitstream corresponding to this tier and all the lower
tiers that this tier depends on is deceded in frames per second rounded to the closest|integer
using the Round function specifiedin ISO/IEC 14496-10. If constantFrameRate has a yalue of
0 or 2 then frameRate gives the)average frame rate. If constantFrameRate has a value of 1
then frameRate gives the constant frame rate. frameRate equal to 0 indicates an unspecified
frame rate. For SVC streams; decoded frames, complementary field pairs and non-pairgd fields
are regarded as frames-when deriving the value of frameRate. For MVC streams, decodpd view
components of any:Single view only are regarded as frames when deriving the value of
frameRate, regardless of the total number of the views, since all output views are reqpired to
have simultaneous view components.

B.2.2 Tier bit rate box

B.2.2.1 Definition

Box Type: ‘tibr’

Container: ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
Mandatory:  No

Quantity: Zero or One

When included in a Scalable Group entry or a Multiview Group entry, the tier bit rate box provides
information about the bit rate values of a tier. Two sets of information are provided: for the tier
representation, including all the tiers on which the current tier depends, and for the tier alone. Similarly,
for each set of information, the following values are supplied:

for SVC streams, the lowest long-term average bit rate that this tier could deliver. Let maxDid be the

greatest dependency_id for all NAL units of the tier, and minQid be the least quality_id for all the NAL
units of the tier and having dependency_id equal to maxDid. The following NAL units of this tier are not
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considered in calculating this bit rate value: those having dependency_id equal to maxDid and quality_id
greater than minQid. For MVC streams, the lowest long-term average bit rate that this tier could deliver
is equal to the long-term average bit rate of the tier, when all NAL units of the tier are considered.

the long-term average bit rate of the tier; all NAL units of the tier are considered.
the maximum, or peak, bit rate of the tier; all NAL units of the tier are considered.
When included in a Multiview Group box, the tier bit rate box provides information about the bit rate
values ¢f the covered bitstream subset consisting of the target output views indicated by the multiview

group dnd all the views required for decoding of the target output views. The maximum and long=tern
averagg bit rate for the covered bitstream subset are provided.

B.2.2.2| Syntax

class [TierBitRateBox extends Box(‘tibr’) {
unsigned int (32) baseBitRate;
ungigned int (32) maxBitRate;
unsigned int (32) avgBitRate;

ungigned int (32) tierBaseBitRate;
ungigned int (32) tierMaxBitRate;
unsgigned int (32) tierAvgBitRate;

}

B.2.2.3| Semantics

bageBitRate gives the lowest long-term average bit ¥ate in bits/second of the stream made from
this tier and the lower tiers this tier depends on'over the entire stream.

For SVC streams, baseBitRate is derived asfollows. Let maxDid be the greatest dependency_id
for all NAL units of the tier, and minQid be the least quality_id for all NAL units of the tief
and having dependency_id equal to'maxDid. The NAL units that are taken into account wher
calculating this bit rate value:dre as follows: 1) all NAL units of the tier except for those
having dependency_id equal.to maxDid and quality_id greater than minQid; 2) all NAL unitg
of the lower tiers the current tier depends on.

For MVC streams, baseBi\tRate shall be equal to avgBitRate.

maxBitRate gives the maximum bit rate in bits/second of the stream containing all NAL uni
mapped to this tier-and the lower tiers this tier depends on, over any window of one second. Al
NAL units in thisfier and the lower tiers this tier depends on are taken into account.

avgBitRate gives the long-term average bit rate in bits/second of the stream containing all NAIL
unit mapped to this tier and the lower tiers this tier depends on, averaged over the entire
stream. All NAL units in this tier and the lower tiers this tier depends on are taken into account.

tigrBaseBitRate gives the lowest long-term average bit rate in bits/second of the stream made
from Uu}_y this-tierover-theentirestrean—For-S¥c—streams,the set of NAEunhits-thataretaker
into account when calculating this bit rate value is the same as for baseBitRate but excluding all
NAL units of the lower tiers this tier depends on. For MVC streams, tierBaseBitRate shall be
equal to tierAvgBitRate.

tierMaxBitRate gives the maximum bit rate in bits/second that is provided by only this tier over
any window of one second. All NAL units mapped to this tier are taken into account. All NAL
units of the lower tiers this tier depends on are not considered.
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tierAvgBitRate - gives the long-term average bit rate in bits/second that is provided by only this
tier, averaged over the entire stream. All NAL units mapped to this tier are taken into account.

All NAL units of the lower tiers this tier depends on are not considered.
B.2.3 Priority range

B.2.3.1 Definition

UA TleC. 'DV}JI’
Container: ScalableGroupEntry or MultiviewGroupEntry
Mandatory:  Yes
Quantity: Exactly One

NOTE - this box was previously called SVCPriorityRangeBox.
[his box reports the minimum and maximum priority_id of the NAL units mappéd to this tier.

B.2.3.2 Syntax

~lass PriorityRangeBox extends Box(‘svpr’) {

unsigned int(2) reservedl = 0;
unsigned int (6) min priorityId;
unsigned int (2) reserved2 = 0;
unsigned int (6) max priorityId;

B.2.3.3 Semantics

mapped to the tier. For AVC streams this takes the value that is, or would be, in the preg
unit.

B.2.4 SVC dependency range
B.2.4.1 Definition

Box Types: ‘svdr’

Container: ScalableGroupEntry
Mandatory: <) Yes
Quantity: Exactly One

['his hex reports the minimum and maximum dependency_id of the NAL units mapped to this tie

Che field min fnmpnrn] id rnpnrfc the minimum value nffnmpnrn] id ofthe NAL units in the tiey

min priority id, min priority id take the minimum or maximum value of the priprity_id
syntax element that is present in theé“NAL unit header extension of the SVC or MVC NAL units

fix NAL

]

having

dependency_id equal to min_dependency_id, Similarly the field min_quality_id reports the minimum
quality_id of those NAL units. The fields max_temporal_id and max_quality_id similarly report on the
maximum values of the respective fields in those NAL units having dependency_id equal to

max_dependency_id.
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B.2.4.2

class
uns
uns
uns
uns
uns
uns
uns
uns

}
B.2.4.3

min

min

min

B.2.5 Initial parameter sets box

Syntax
SVCDependencyRangeBox extends Box (‘svop’) {
igned int (3) min dependency id;
igned int(3) min_temporal id;
igned int (6) reserved = 0;
igned int(4) min quality id;
igned int (3) max dependency id;
igned int (3) max_ temporal id;
igned int (6) reserved = 0;
igned int(4) max quality id;

Semantics

| dependency id, max dependency id take the minimum or maximum value of thg
dependency id syntax element that is present in the scalable extension NAL unit header
defined in the SVC video specification of the NAL units mapped to the tier. For{AVC streams thig
takes the value that is, or would be, in the prefix NAL unit (note: this values zéro).

| temporal id, max temporal id take the minimum or value of\thé temporal_id synta
element that is present in the scalable extension NAL unit headet _defined in the SVC vided
specification of the NAL units mapped to the tier haying’ dependency_id equal td
min dependency id and max dependency_ id respectively (For AVC streams this takes the
value that is, or would be, in the prefix NAL unit.

| quality id, max quality id take the minimum orwalue of the quality_id syntax elementf
that is present in the scalable extension NAL unit header defined in the SVC video specification]
of the NAL units mapped to the tier having dependency_id equal to min dependency id ang
max dependency id respectively . For AVC streams this takes the value that is, or would be, i1
the prefix NAL unit.

B.2.5.1| Definition
Box Type: ‘svip’
Container: ScalableGroupEntry or MultiviewGroupEntry
Mandatory:  No
Quantity: Zero or One
The SV initial parameter sets box documents which parameter sets are needed for decoding this tiej
and all the lower tiers it depends on.
B.2.5.2| Syntax
class IInditialParameterSetRBox extends Box (‘svip’) {
unsigned int (8) sps_id count;
for (i=0; i< sps_id count; i++)

uns
for

}

B.2.5.3

sps

86

unsigned int (8) SPS_index;

igned int(8) pps_id count;
(i=0; i< pps_id count; i++)

unsigned int (8) PPS_index;

Semantics

_id_count, pps_id_count gives the number of entries in the following tables.
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SPS_index specifies that the SPS or subset SPS with this index is needed for decoding this tier and
all the lower tiers it depends on. These are 1-based indices into the arrays in the
SVCDecoderConfigurationRecord or the MVCDecoderConfigurationRecord.

PPS_index specifies that the PPS with this index is needed for decoding this tier and all the lower
tiers it depends on. These are 1-based indices into the arrays in the

SVCDecoderConfigurationRecord or the MVCDecoderConfigurationRecord.

B.2.6 SVCrectregion box

B.2.6.1 Definition

bnicode in the current tier a cropped region of another tier, then\the geometry informatior
fropped region can be signaled by this box. This box can also”be used to signal the gg
nformation of a region-of-interest (ROI) when the current tier is)a sub-picture tier. This area ca

sub-pictures do not depend on all the tiers with lower ierID. In this case dependencies can b
ith the tier dependency box.

B.2.6.2 Syntax

~lass RectRegionBox extends Box (‘rrgn®) {
unsigned int (16) base region tie¥ID;
unsigned int (1) dynamic_ rect;
unsigned int(7) reserved = 0O
if (dynamic_rect == 0) ({
unsigned int (16) horizontal offset;
unsigned int (16) vexrtical offset;
unsigned int (16) xégion width;
unsigned int (16)sxegion height;

B.2.6.3 Semantics

base regisn tierID gives the tierld value of the tier wherein the represented region is
the base region for derivation of the region represented by the current tier.

dynamic_rect equal to 1 indicates that the region represented by the current tier is a dyna
changing rectangular part of the base region. Otherwise the region represented by the
tier is a fixed rectangular part of the base region.

Box Type: ‘rrgn’

Container: ScalableGroupEntry

Mandatory:  No

Quantity: Zero or One

[he SVC rect region box documents the geometry information of the regionrepresented by the|current
fier relative to the region represented by another tier. When extended.spatial scalability was jused to

of the
ometry
n either

pe static for all samples or vary at sample-by-sample basis:{Note that it is possible that independent

e given

used as

mically
current

horizontal offset and vertical offset give respectively the horizontal and vertical offsets
of the top-left pixel of the rectangular region represented by the tier, in relative to the top-left
pixel of the base region, in luma samples of the base region.

region width and region_ height give respectively the width and height of the rectangular
region represented by the tier, in luma samples of the base region.
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B.2.7 Buffering information box

B.2.7.1 Definition

Box Type: ‘buff’

Container: ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
Mandatory:  No

Quantity: Zero or One

The BufferingBox contains the buffer information of the covered bitstream subset. If the Buffering box.ig
included in a Scalable Group entry or a Multiview Group entry, the covered bitstream subset consists of
the tier|and all tiers on which it depends. If the Buffering box is included in a Multiview Group box, the
covered bitstream subset consists of the target output views of the multiview group and all. the views
requirefd for decoding the target output views.

B.2.7.2| Syntax

class [BufferingBox extends Box (‘buff’) {

B.2.7.3| Semantics

88

ungigned int (16) operating point count
foyx (i = 0; 1 < operating point count; i++){
unsigned int (32) byte rate
unsigned int (32 cpb size

unsigned int (32 init cpb delay

)
unsigned int (32) dpb_size
)
unsigned int (32) init dpb delay

operating point count specifies the number-of HRD operating points for the covered bitstreamn
subset. Values of the HRD parameterscare specified separately for each operating point. The
value of operating_point_count shall be greater than 0.

bytle rate specifies the input byte(rate (in bytes per second) to the coded picture buffer (CPB) of
the HRD. The covered bitstream subset is constrained by the value of BitRate equal to byte_ratg
* 8 for NAL HRD parametets as specified in ISO/IEC 14496-10. For VCL HRD parameters, the
value of BitRate is equalto-byte_rate * 40 / 6. The value of byte_rate shall be greater than 0.

cpl size specifies the required size of the coded picture buffer in bytes. The covered bitstrean
subset is constraihed by the value of CpbSize equal to cpb_size * 8 for NAL HRD parameters as
specified in ISO/EC 14496-10. For VCL HRD parameters, the value of CpbSize is equal td
cpb_size * 40¢/-6.

At leastone pair of values of byte_rate and cpb_size of the same operating point shall conform td
the maximum bit rate and CPB size allowed by profile and level of the covered bitstream subset.

dpY ‘sdze specifies the required size of the decoded picture buffer (DPB), in unit of bytes. The
covered bitstream subset is constrained by the value of max_dec_frame_buffering equal to
Min( 16, Floor( dpb_size ) / (PicWidthMbs * FrameHeightlnMbs * 256 *
ChromaFormatFactor ) ) ) as specified in ISO/IEC 14496-10.

init cpb_delay specifies the required delay between the time of arrival in the CPB of the first bit
of the first access unit and the time of removal from the CPB of the first access unit. It is in units
of a 90 kHz clock. The covered bitstream subset is constrained by the value of the nominal
removal time of the first access unit from the CPB, t.»( 0 ), equal to init_cpb_delay as specified in
ISO/IEC 14496-10.
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init dpb_delay specifies the required delay between the time of arrival in the DPB of the first
decoded picture and the time of output from the DPB of the first decoded picture. It is in units of
a 90 kHz clock. The covered bitstream subset is constrained by the value of dpb_output_delay
for the first decoded picture in output order equal to init_dpb_delay as specified in
ISO/IEC 14496-10 assuming that the clock tick variable, t, is equal to 1 / 90 000.

B.2.8 Tier dependency box

B.2.8.1 Definition

Box Type: ‘Idep’

Container: ScalableGroupEntry or MultiviewGroupEntry

Mandatory:  No for ScalableGroupEntry, Yes for MultiviewGroupEntry
Duantity: Zero or One

[he TierDependencyBox identifies the tiers that the current tier is dependent on.

B.2.8.2 Syntax

~lass TierDependencyBox extends Box(‘ldep’) {
unsigned int (16) entry count;
for (i=0; 1 < entry count; i++)

unsigned int (16) dependencyTierId;

B.2.8.3 Semantics

dependencyTierId gives the tierld ofa“tier on which the current tier is directly or indirectly
dependent. Tier A is directly dependent on tier B if there is at least one NAL unit in tier|A using
inter prediction, inter-layer prediction, or inter-view prediction from tier B. Tier A is indirectly
dependent on tier B if tier A ismot directly dependent on tier B while decoding of tier A rlequires
the presence of tier B. The'value of dependencyTierld shall be smaller than the tierld of the
current tier. The decoding of the current tier requires the presence of the tier indicpted by
dependencyTierld, All\dependencies up to the tier with the lowest tierld shall be given yith the
TierDependencyBox.

B.2.9 SVCregion ofinterest box

B.2.9.1 Definition

Box Type: ‘iroi’

Container: ScalableGroupEntry
Mandatory:  No

Quantity: Zeroor Omre

This box provides the geometry information of region-of-interest (ROI) divisions of the current tier,
when the current tier is encoded to multiple (typically a large number of) independent rectangular ROIs.

NOTE This box is typically used for interactive ROI use cases, where the server can interactively transmit only the
NAL units belonging to the ROIs requested by a client.

The assignment of NAL units to a ROl is done in a time parallel metadata track as specified in Annex C.
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A ROI ID, denoted as roi_id, is specified for each ROl in a tier. If iroi_type is equal to 0, roi_id is equal to
the index of a ROI in a ROI raster scan (see ISO/IEC 14496-10 for the definition of "raster scan” and the

use of “
ROI in

macroblock raster scan”) of the region represented by the tier starting with zero for the top-left
the region. If iroi_type is equal to 1, roi_id is equal to the entry index i in the syntax of

IroilnfoBox(). If iroi_type is equal to 2, roi_id is set to a number identifying the region of interest. In this
case, the temporal metadata must contain statements mapping NAL units to roi_ids.

B.2.9.2

class
ung
ung
if (

els

B.2.9.3

irog

gril

numn

top

Syntax

IroiInfoBox extends Box(‘iroi’) {
igned int(2) iroi type;

igned int (6) reserved = 0;
iroi_type == 0)

unsigned int (8) grid roi mb width;
unsigned int (8) grid roi mb height;

e if (iroi type == 1){

unsigned int (24) num roi;

for (int i=1; i<= num roi; i++) ({
unsigned int (32) top left mb;
unsigned int (8) roi mb width;
unsigned int(8) roi mb_height;

Semantics

i type indicates the types of region division for all'the ROIs. The value 0 indicates that all the
ROIs (except possibly the right-most ones and the bottom-most ones) are of identical width and
height. The value 1 indicates that the geometry information for each ROI is separately signalled
The value 2 indicates that the geometry can not be given. Values greater than 2 are reserved.

d roi mb width and grid roi mb height indicate the width and height, respectively, in
units of macroblocks, of the ROIs:jAll the ROIs have identical width and height, with thg
following exceptions.

When (PicWidthInMbs % grid roi mb_width) is not equal to 0, the right-most ROIs have 3
width equal to ( PicWidthInMbs % grid roi mb width ) macroblocks.

When (PicHeightInMbs) % grid roi mb_height ) is not equal to 0, the bottom-most ROIS
have a height equial to ( PicHeightInMbs % grid roi mb_ height ) macroblocks.

Where pPicWidthiInMbs and PicHeightInMbs are the visual width and height of a decoded
picture of the tier representation in units of macroblocks, respectively, as specified in
[SO/IEC 14496-10, (x % y) returns the remainder of x divided by y.

| roi indicates the number of ROIs in a coded picture of the tier representation.

| 1eft mb specifies the macroblock address of the first macroblock in raster scan order in the

roi

90

ROT of the current entry The value of top left mbh shall he equal to the syntax elemen
first_mb_in_slice of the coded slices that belong to the current tier and that cover the top-left
macroblock of the ROI of the current entry.

_mb_width and roi mb height indicate the width and height, respectively, in unit of
macroblocks, of the ROI of the current entry.
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B.2.10SVC lightweight transcoding Box

B.2.10.1 Definition

Box Type: ‘tran’

Container: ScalableGroupEntry
Mandatory:  No

Quantity: Zero or One

[he presence of the box indicates that the bitstream represented by this tier (and tiers it dependis upon)
ran be transcoded from an SVC stream to an AVC stream as indicated, and that the transcoded bifstream
can be given the indicated profile and level indicators, with the indicated bit rates. The information on
the resulting profile, level, and bit rate may be given for either of the entropy coding systems, or poth.

B.2.10.2 Syntax

~lass TranscodingInfoBox extends Box (‘tran’) {

unsigned int(4) reserved = 0;

unsigned int (2) conversion idc;

unsigned int (1) cavlc _info present flag;

unsigned int (1) cabac info present flag;

if (cavlc_info present flag) {
unsigned int (24) cavlc profile level idc;
unsigned int (32) cavlc _max bitrate;
unsigned int (32) cavlc _avg bitrate;

if (cabac_info present flag) {
unsigned int (24) cabac profile level\idc;
unsigned int (32) cabac_max bitratey
unsigned int (32) cabac_avg bitrate;

B.2.10.3 Semantics

conversion_idc equal to 0,1, or 2 indicates that the representation of the current tier| can be
translated to an AVC bit-stream as specified in the semantics of the scalability information SEI
message in ISO/IE€14496-10 Annex G. conversion idc equal to 3 is reserved.

cavlc _info present flag specifies whether the transcoding information of the trgnslated
bitstream using the Context-based Adaptive Variable Length Coding (CAVLC) entropy coder (i.e.
when theZsyntax element entropy_coding mode_flag in the translated bitstream is equal fto 0) as
specified)in ISO/IEC 14496-10 Annex G is present.

cabae. ¥nfo present flag specifies whether the transcoding information of the trdnslated
bitstream using the Context-based Adaptive Binary Arithmetic Coding (CABAC) entroply coder
(i.e. when entropy_coding_mode_flag in the translated bitstream is equal to 1) as spegified in
ISO/IEC 14496-10 Annex G is present.

cavlc profile level idc is the exact copy of the three bytes comprised of profile_idc,
constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag and level_idc,
if these syntax elements were used to specify the profile and level compliancy of the transcoded
bitstream using the CAVLC entropy coder.

cavlc max bitrate specifies the maximum bit rate in bits/second (units of 1000 bits/sec), over
any window of one second, that is provided by the transcoded bitstream using the CAVLC
entropy coder.

cavlc avg bitrate specifies the average bit rate in bits/second (units of 1000 bits/sec) that is
provided by the transcoded bitstream using the CAVLC entropy coder.
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