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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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ISO/IEC 14496 consists of the following parts, under the general title Information technology — Codi
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Part 1: §

Part 2:

Part 3: A

Part 4:

Part 5: |

Part 6: 1

Part 7:

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 2.

Hopted by the joint technical committee are circulated to national bodies far voting. Publicati
nal Standard requires approval by at least 75 % of the national bodies casting a vote.

96-15 was prepared by Joint Technical Committee ISO/IEC dJTE€, Information techng
e SC 29, Coding of audio, picture, multimedia and hypermedia information.

edition cancels and replaces the first edition (ISO/IEC 14496-15:2004) which has
revised. It also incorporates the Amendments ~ISO/IEC 14496-15:2004/Amd.1:2
96-15:2004/Amd.2:2008, and the Technical Corrigenda ISO/IEC 14496-15:2004/Cor.1:2
96-15;2004/Cor.2:2006 and ISO/IEC 14496-15:2004/Cor.3:2009.
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Conformance testing

Reference software

Delivery Multimedia Integration Framework (DMIF)

Dptirmized reference software for coding of audio-visual objects [Technical Report]
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Part 9: Reference hardware description [Technical Report]

Advanced Video Coding
Scene description and application engine
ISO base media file format

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

— Part 15: Advanced Video Coding (AVC) file format
— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation' Format (SAF)
— Part 21: MPEG-J Graphics Framework eXtension (GFX)
— Part 22: Open Font Format

— Part 23: Symbolic Music Representation

— Part 24: Audio and systems interaction

— Part 25: 3D Graphics Compression Model

— Part 26: Audio conformance

— Part 27: 3D Graphics conformance
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Introduction

The Advanced Video Coding (AVC) standard, jointly developed by the ITU-T and
ISO/IEC JTC 1/SC 29/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 -defines-a cfnrggn format for video streams. r\nmprnccnd using A\/C

This part of [SO/IEC 14496 defines a storage format based on, and compatible with, the ISO Base(Media File
Format (ISOfIEC 14496-12 and ISO/IEC 15444-12), which is used by the MP4 file format (ISO/IEC 14496-14)
and the Motion JPEG 2000 file format (ISO/IEC 15444-3) among others. This part of ISO/IEG 14496 enables
AVC video sfreams to

— be used|in conjunction with other media streams, such as audio,
— be used/in an MPEG-4 systems environment, if desired,

— be formatted for delivery by a streaming server, using hint tracks, and

— inherit gll the use cases and features of the ISO Base Media File*Format on which MP4 and MJ2 are
based.

stored in an|ISO Base Media File Format compliant format. FHowever, it is normally used in the contex{ of a

This part of [SO/IEC 14496 may be used as a standalone specification; it specifies how AVC content shIII be
use

specification} such as the MP4 file format, derived from the ISO Base Media File Format, that permits th
of AVC videg.

The 1ISO Bape Media File Format is becoming increasingly common as a general-purpose media confainer
format for the exchange of digital media, andits use in this context should accelerate both adoptionf and
interoperabiljty.

Extensions o the ISO Base Media File;Format are defined here to support the new systems aspects gf the
AVC codec.

This International Standard défines the storage for plain AVC, SVC, and MVC video streams, where [plain
AVC’ refers fo the main part.of ISO/IEC 14496-10, excluding Annex G (Scalable Video Coding) and Anrex H
(Multiview V|deo Coding);-SVC refers to ISO/IEC 14496-10 when the techniques in Annex G (Scalable Yideo
Coding) arelin use, and ' MVC refers to ISO/IEC 14496-10 when the techniques in Annex H (Multiview Yideo
Coding) are| in use.\Specific techniques are introduced for handling of scalable and multiview streams,
enabling the|r use; and assisting the extraction of subsets of scalable and multiview streams.

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

The holder of this patent right has assured the ISO and IEC that he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statement of the holder of this patent right is registered with the ISO and IEC. Information may be obtained
from the companies listed in Annex G.

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

rights other than those identified in Annex G. ISO and IEC shall not be held responsible for identifying any or
all such patent rights.

Vi © ISO/IEC 2010 — All rights reserved
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Information technology — Coding of audio-visual objects —

Part 15:
Advanced Video Coding (AVC) file format

1 Bcope

This jpart of ISO/IEC 14496 specifies the storage format for AVC (ISO/IEC 14496-10)-video streans.

The ptorage of AVC content uses the existing capabilities of the ISO base media file format but|also defines
extensions to support the following features of the AVC codec.

Switching pictures:
0 enable switching between different coded streams and substitution of pictures within the sgme stream.
Sub-sequences and layers:
brovides a structuring of the dependencies of a group-of‘pictures to provide for a flexible streg
e.g. in terms of temporal scalability and layering).

m structure

Parameter sets:

The

he sequence and picture parameter set mechanism decouples the transmission of infrequen
nformation from the transmission of coded\nacroblock data. Each slice containing the coded
Jata references the picture parameter set'containing its decoding parameters. In turn, the pic
barameter set references a sequence parameter set that contains sequence level decoding p
nformation.

file format for storage of SVC content, as defined in Annexes A to E, and the file format f

ly changing
macroblock
ure

arameter

br storage of

MV({ content, as defined in Afinexes B to F, use the existing capabilities of the ISO base media file format and
the plain AVC file format (i.e. the file format specified in Clauses 2 to 5 not including SVC and MVC supports
specjfied in Annexes A 16:F). In addition, the following new extensions, among others, to support|SVC- and/or
MVG-specific features-are specified.
— Bcalable or-multiview grouping:

h structuring and grouping mechanism to indicate the association of NAL units with different types and

nierarchy.tevels of scalability.
— Aggregator:

structure to enable efficient scalable grouping of NAL units by changing irregular patterns 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.

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

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

© ISO/IEC 2010 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 14496-1:2001, Information technology — Coding of audio-visual objects — Part 1: Systems

ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Advanced Video

Coding

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12. TSO base medja file

format")

3 Terms, definitions and abbreviated terms

3.1 Term

For the pun

3.141

parameter set
rameter set or a picture parameter set, as defined in ISQ/IEC 14496-10

sequence pa

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

3.1.2

parameter set elementary stream

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

elementary

313

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

elementary s

3.2 Abbre¢viated terms

AVC

FF

5 and definitions

poses of this document, the terms and definitions given in ISO/NEC 14496-10, this part of
ISO/IEC 14496, A.2, F.2 and the following apply.

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

File Format

HRD

IDR

MVC

NAL

PPS

Hypothetical Reference Decoder
Instantaneous Decoding Refresh

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

Network Abstraction Layer

Picture Parameter Set

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

© ISO/IEC 2010 — All rights reserved
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ROI
SEI
SPS

SVC

VCL

4

4.1

The

ISO/IEC 14496-

Region-Of-Interest
Supplementary Enhancement Information
Sequence Parameter Set

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

Video Coding Layer

Extensions to the ISO Base Media File Format

Introduction

fechnologies originally documented in clause 4 are now defined in ISO/IEC14496-12:2008

identjcal to ISO/IEC 15444-12:2008).

4.2

See

4.3

See

4.4

See

4.5

See

4.6

See

5

This

5.1

File identification

subclause 6.3 in ISO/IEC 14496-12.

Independent and Disposable Samples Box

subclause 8.6.4 in ISO/IEC 14496-12 for the definition ©f this box.
Sample groups

subclause 8.9 in ISO/IEC 14496-12.

Random access recovery points

subclause 10.1 in ISO/IEC 14496-12.

Representation of new structures in movie fragments

subclause 8.9.4(n,ISO/IEC 14496-12.

AVC elementary streams and sample definitions

clause specifies the elementary stream and sample structure used to store AVC visual conte

15:2010(E)

G (Scalable

(technically

Elementary stream structure

AVC specifies a set of Network Abstraction Layer (NAL) units, which contain different types of data. This
subclause specifies the format of the elementary streams for storing such AVC content. Two types of
elementary streams are defined for this purpose (see also Figure 1):

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 NAL units
such as SEI messages and access unit delimiter NAL units. Other NAL units that are 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).

© ISO/IEC 2010 — All rights reserved
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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 either one or two elementary streams:

e Video elementary stream only: In this case, sequence and picture parameter set NAL units shall be
stored in the sample descriptions of this track. Sequence and picture parameter set NAL units shall not
be part of AVC samples within the stream itself.

e Video elementary stream and parameter set elementary stream: In this case, sequence and
pictufe parameter set NAL units shall be tfransmitted only In the parameter set elementary stream and

shall |neither be present in the sample descriptions nor the AVC samples of the video elementary
stream.

The types of NAL units that are allowed in each of the video and parameter set elementary’ streams are
specified in Table 1.

4 © ISO/IEC 2010 — All rights reserved
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Table 1 — NAL unit types in elementary streams

Value of Description Video elementary Parameter set
nal_unit_type stream elementary
stream

0 Unspecified Not specified by this part | Not specified by

of ISO/IEC 14496 this part of
ISO/IEC 14496

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

2 Coded slice data partition A Yes No
aiiub'_u'aia_paltitiw |_a_iayt:|_| 'uap( )

3 Coded slice data partition B Yes No
slice_data_partition_b_layer_rbsp( )

4 Coded slice data partition C Yes No
slice_data_partition_c_layer_rbsp()

5 Coded slice of an IDR picture Yes No
slice_layer_without_partitioning_rbsp( )

6 Supplemental enhancement Yes. Only ‘deflarative’
information(SEI) Except fer'the Sub- SEls should be
sei_rbsp() sequence, layering or pregent

Eiller SEI messages

7 Sequence parameter set (SPS) No. Yes

seq_parameter_set_rbsp( ) If parameter set
elementary stream is not
used, SPS shall be
stored in the Decoder
Specific Information.

8 Picture parameter set (PPS) No. Yes

pic_parameter_set_rbsp( ) If parameter set
elementary stream is not
used, PPS shall be
stored in the Decoder
Specific Information.

9 Access unit defimiter (AU Delimiter) Yes No
access_unit>delimiter_rbsp( )

10 End of'sequence Yes No
endof_seq_rbsp()

11 End of stream Yes No
end_of_stream_rbsp()

12 Filler data (FD) No No
filler_data_rbsp()

13 Sequence parameter set extension No. Yes
seq_parameter_set_extension_rbsp( )

T parameter set
elementary stream is not
used, Sequence
Parameter Set Extension
shall be stored in the
Decoder Specific
Information.
14...18 Reserved Not specified by this part | Not specified by
of ISO/IEC 14496 this part of
ISO/IEC 14496
19 Coded slice of an auxiliary coded picture Yes No

without partitioning
slice_layer_without_partitioning_rbsp( )

© ISO/IEC 2010 — All rights reserved
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20...23 Reserved Not specified by this part | Not specified by
of ISO/IEC 14496 this part of
ISO/IEC 14496
24 - 31 Unspecified Not specified by this part | Not specified by
of ISO/IEC 14496 this part of
ISO/IEC 14496
AU Delimiter SEI Messages u u
NAL unit NAL units NAL units.
(if present) (if present)
\ Access Unit
Y
(@) Single video elementary stream containing NAL units
\S
Video Slice Slice
ES NALU | NALU N‘}n
Parameter Param
Set ES NALU

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

5.2 Sample and Configuration definition

Figure 1 — AVC elementary stream structure

5.2.1 Introduction

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

AVC paramgter set sample: An AV/C parameter set sample is a sample in a parameter set stream which

consist of tHose parameter set NAL units that are to be considered as if present in the video eleme

stream at th¢ same instant in.time.

5.2.2 Cangnical order. and restrictions

The AVC elgmentary stream is stored in the ISO Base Media File Format in a canonical format. The cand
format is as |nédfral as possible so that systems that need to customize the stream for delivery over diff

transport pro

stream while being free to add to the str

performed against a known initial state.

shall
ntary

nical
erent

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

n the

eam. Furthermore, a canonical format allows such operations to be

¢ Video data NAL units (Coded Slice, Coded Slice Data Partition A, Coded Slice Data Partition B,
Coded Slice Data Partition C, Coded Slice IDR Pictures): All slice and data partition NAL units for a
single picture shall be contained with the sample whose decoding time and composition time are those
of the picture. Each AVC sample shall contain at least one video data NAL unit of the primary picture.

© ISO/IEC 2010 — All rights reserved
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SEl message NAL units: All SEI message NAL units shall be contained in the sample whose
decoding time is that before which the SEI messages come into effect instantaneously, or in the
parameter set arrays. The order of SEl messages within a sample is as defined in ISO/IEC 14496-10,
7.4.1.2. This means that the 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.

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.

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

Stream shall have a decoding time equal or prior 0 when the parameter sei(s) coma
instantaneously. This means that for a parameter set to be used in a picture it must be.ser
sample containing that picture or in the sample for that picture.

NOTE Parameter sets are stored either in the sample descriptions of the video stream-or in the
stream, but never in both. This ensures that it is not necessary to examine every(part of the vid
stream to find relevant parameter sets. It also avoids dependencies of indefinite duration between th
contains the parameter set definition and the samples that use it. Storing ‘parameter sets i
descriptions of a video stream provides a simple and static way to supply parameter sets. |
elementary streams on the other hand are more complex but allow for,more dynamism in the cas
Parameter sets may be inserted into the video elementary stream when<he file is streamed over a
permits such parameter set updates.

The sequence of NAL units in an elementary stream and“within a single sample must
decoding order for those NAL units as specified in ISO/IEC 14496-10.

Parameter set track: A sync sample in a parameter set track indicates that all parameter
from that time forward in the video elementary. stream are in that or succeeding paran
samples. Also there shall be a parameter sét-sample at each point a parameter set is uf
parameter set sample shall contain exactly the sequence and picture parameter set
decode the relevant section of the video elementary stream.

NOTE The use of a parameter set frack in the file format does not require that a system deliverin
use a separate elementary stream-~for parameter sets. Instead, implementations may choose to m
sets to in-band parameter set NAL units in the video elementary stream or use some out-of-
mechanism defined by the transport layer.

All timing information’is external to stream. Picture Timing SEI messages that define
or composition timestamps may be included in the AVC video elementary stream, as t
contains other.information than timing, and may be required for conformance checking.
timing information is provided by the information stored in the various sample metadata tal
information-over-rides any timing provided in the AVC layer. Timing provided within the A
this file-fermat should be ignored as it may contradict the timing provided by the file format
be correct or consistent within itself.

NOTE  This constraint is imposed due to the fact that post-compression editing, combination, or

s into effect
t prior to the

parameter set
bo elementary
e sample that
h the sample
Parameter set
e of updates.
transport that

be in a valid

sets needed
heter stream
dated. Each

5 needed to

j AVC content
ap parameter
band delivery

presentation
his message
However, all
les, and this
C stream in
and may not

re-timing of a

stream at the file format level may mnvalidate or make inconsistent any embedded fiming mnformation

present within

the AVC stream.

Sub-sequence and layering SEl 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
5.3.12.

Redundant picture: NAL units within a single access unit shall be ordered in non-decreasing order of
redundant picture count (redundant_pic_cnt).

© ISO/IEC 2010 — All rights reserved
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Slice groups: NAL units within a primary coded picture or a redundant coded picture shall be ordered

in non-decreasing order of slice group identifier. Within the same slice group, slices shall be ordered by

their

NOTE

first Macroblock location (first_mb_in_slice in the slice header).

picture within a sample.

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

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 5.2.3; 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.

e No filler data. Video data is naturally represented as variable bit rate in the file format and should be
filled |for transmission if needed. Filler Data NAL units and Filler Data SEI messages shall not be
presédnt in the file format stored stream.

NOTH The removal of Filler Data NAL units, start codes, zero_byte syntax elements, SEl~messages or| Filler
Data BEIl messages may change the bit-stream characteristics with respect to conformanee) with the HRD |when
operaling the HRD in CBR mode as specified in ISO/IEC 14496-10, Annex C.
5.2.3 AVC|sample structure definition
This subclauUse defines structure for the samples of AVC streams. Samples‘are externally framed and have a
size supplied by that external framing. An example of the structure of an AV€ sample is depicted in Figure¢ 2.
\S -
Access Sii Slice
= Unit = SEI = it = NAL Unit
o Delimite}* 2 NAL Unit 2 &Qr mary o (Redundant
S NAL Unit ‘3 (if present) ‘3 ;\0 Coded S Coded Picture)
(if present) Picture) (if present)
L
Figure 2 — The structure of an AVC sample
An AVC access unit is made up of a set of NAL units. Each NAL unit is represented with a:

e Length: Indicates the length in‘bytes of the following NAL unit. The length field can be configured fo be
of 1, P, or 4 bytes.

e NAL Unit: Contains the NAL unit data as specified in ISO/IEC 14496-10.

5.2.4 Decqder configuration information
This subclause spegifies the decoder configuration information for ISO/IEC 14496-10 video content.
5.241  AVCdecoderconfiguratiomrecord

This record contains the size of the length field used in each sample to indicate the length of its contained
NAL units as well as the initial parameter sets. This record is externally framed (its size must be supplied by

the structure

which contains it).

This record contains a version field. This version of the specification defines version 1 of this record.
Incompatible changes to the record will be indicated by a change of version number. Readers must not
attempt to decode this record or the streams to which it applies if the version number is unrecognised.

Compatible extensions to this record will extend it and will not change the configuration version code. Readers

should be prepared to ignore unrecognised data beyond the definition of the data they understand (e.g. after
the parameter sets in this specification).
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When used to provide the configuration of

e a parameter 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).

The values for AVCProfilelndication, 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 1o or greater than the highest Tevel indicated in the included parameiér sets; each

para

ldepth_luma_minus8 and ‘bit_depth chroma mifqus8’

ination to determine which profile, if any, the stream conforms to. If the stream'is “hot exar
ination reveals that there is no profile to which the stream conforms, then thé& stream must
r more sub-streams with separate configuration records in which these rule$.can be met.

cit indication can be provided in the AVC Decoder Configuration Recoerd about the chroma f
n used by the avc video elementary stream. The parameter ‘chiroma_format_idc’ pr
ence parameter set in AVC specifies the chroma sampling relative to the luma sampling.
meters ‘bit_depth_luma_minus8 and bit_depth_chroma~minus8’ in the sequence p
fy the bit depth of the samples of the luma and chroma arrays. The values of chroma_fq
must be identical in a
meter sets in a single AVC configuration record. If Awo sequences differ in any of these

diffegent AVC configuration records will be needed. If thewxtwo sequences differ in color space i

their

The

a ‘de
an S
types
read

NOTE
exten

Whe
for th
placse

\VUI information, then two different configuration records are also required.

brray of sequence parameter sets, and the array of picture parameter sets, may contain SEI

clarative’ nature, that is, those that provide information about the stream as a whole. An exa

El is a user-data SEIl. Such SEIs may.also be placed in a parameter set elementary strec
that are reserved in ISO/IEC 1449610 and in this specification may acquire a definition i

prs should ignore NAL units with reserved values of NAL unit type when they are present in tf

sions to these arrays in future specifications.

h Sequence Parameter. Set Extension NAL units occur in this record in profiles other than thqg

d in the Sequence Parameter Set Array.

ile indication
marked with

may need
nined, or the
be split into

brmat and bit
esent in the
Similarly the
arameter set
rmat_idc,
| sequence
values, two
ndications in

messages of
mple of such
m. NAL unit
n future, and
ese arrays.

F - this ‘tolerant’ behaviour is designed so that errors are not raised, allowing the possibility of backwards-compatible

se indicated

e array specific 10 such NAL units (profile_idc not equal to any of 100, 110, 122, 144), the¢y should be
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5.24.1.1

aligned (8
unsign
unsign
unsign
unsign
bit (6)
unsign
bit (3)
unsign
for (i

uns
bit
}
unsign
for (i
uns
bit

if( pr
pr

{
bit
uns
bit
uns
bit
uns
uns
for

5.24.1.2

AVCPro

profil
profi

AVCLev

length
sam
byte
leng

Syntax

) class AVCDecoderConfigurationRecord {

ed int(8) configurationVersion = 1;

ed int(8) AVCProfileIndication;

ed int(8) profile_compatibility;

ed int(8) AVCLevelIndication;

reserved = ‘111111'b;

ed int(2) lengthSizeMinusOne;

reserved = ‘111'b;

ed int (5) numOfSequenceParameterSets;

=0; i< numOfSequenceParameterSets; 1i++) {

Lgned 1nt (16) sequenceParameterSetLength ;
(8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

ed int (8) numOfPictureParameterSets;
0; 1< numOfPictureParameterSets; i++) {

igned int(16) pictureParameterSetLength;
(8*pictureParameterSetLength) pictureParameterSetNALUnit;
bfile_idc == 100 || profile ide == 110 ||
bfile_idc == 122 || profile_idc == 144 )

(6) reserved = ‘111111'Db;

i gned int (2) chroma_format;

(5) reserved = ‘'11111'b;

igned int(3) bit_depth_ luma_minus8§;

(5) reserved = ‘'11111'b;

igned int (3) bit_depth_chroma_minus8;

i gned int (8) numOfSequenceParameterSetEXCt;

(1i=0; i< numOfSequenceParameterSetExt; i++) {

insigned int (16) sequenceParameter3etExtLength;

bit (8*sequenceParameterSetExtLength) sequenceParameterSetExtNALUnit;

Semantics

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

e _compatibilitySista byte defined exactly the same as the byte which occurs betwee
e IDC and level-1DC in a sequence parameter set (SPS), as defined in ISO/IEC 14496-10.

b1 Indicatioh contains the level code as defined in ISO/IEC 14496-10.

EizeMinusOne indicates the length in bytes of the NALUnitLength field in an AVC
ple or AVC parameter set sample of the associated stream minus one. For example, a size 0
is indicated with a value of 0. The value of this field shall be one of 0, 1, or 3 corresponding

h the

ideo
f one
toa

h.encoded with 1, 2, or 4 bytes, respectively.

numOfSequenceParameterSets indicates the number of SPSs that are used as the initial set of SPSs
for decoding the AVC elementary stream.

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.

10
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pictureParameterSetNALUnit 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 parameter

in ISO/IEC 14496-10.

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

value of this

bit_depth_chroma_minus8 indicates the bit depth of the samples in the Chroma arrays. For example,

a bit depth of 8 is indicated with a value of zero (BitDepth = 8 + bit_depth_luma_minus8).
this field shall be in the range of 0 to 4, inclusive

The value of

5.3

5.3.1

This
[ISO

Tabl
Bassd

5.3.2

Confi
pern

lumOf SequenceParameterSetExt indicates the number of Sequence Parameter Set.Ex
are used for decoding the AVC elementary stream.

equenceParameterSetExtLength indicates the length in bytes of the SPS, Extension
defined in ISO/IEC 14496-10.

equenceParameterSetExtNALUnit contains a SPS Extension NAL unit, as
ISO/IEC 14496-10.

Derivation from ISO Base Media File Format

Introduction

subclause defines how the plain AVC file format ,is.\derived from the ISO Base Media
IEC 14496-12].

e 2 summarizes the correspondences betweefthe sets of terminology used in AVC Video
Media File Format.

Table 2 — Correspondence’of terms in AVC and ISO Base Media File Format

AVC ISO Base Media File Format
- Movie

Stream Track

Access Unit Sample

AVC File‘type and identification

brmance with this part of ISO/IEC 14496 is indicated by the presence of the brand of a speq

ensions that

NAL unit as

specified  in

File Format

and the ISO

ification that
5 defined in

ISO/

AVC content may be used in an MPEG-4 context. If the extensions documented in Clause 4 are not used or
their support is not required in the decoder, then the brands ‘mp41’ or ‘mp42’ may be used. If the extensions
are required, then the brand ‘avc1’ should be used. In this case, in a file with extension “.mp4”, the major
brand may be ‘avc1’.

Readers conformant to this part of ISO/IEC 14496 should read the file if a suitable brand occurs in the
compatible-brands list. Other structures and/or track types, defined in specifications other than that identified
by the brand, may be present, and these may be ignored by a reader conformant with the specification
identified by the brand.

© ISO/IEC 2010 — All rights reserved
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5.3.3 AVC

Track Structure

In the terminology of ISO/IEC 14496-12, AVC tracks (both video and parameter set tracks) are video or visual

tracks. They

therefore use:

a) ahandler_type of ‘vide’ in the HandlerBox;

b) avideo

c) and, as

A video stredm IS represenied by one or more video tracks in a 1ile.

If there is m
each other,

one of them,
why tracks 4

media header ‘vmhd’;

defined below, a derivative of the VisualSampleEntry.

re than one track representing scalable aspects of a single stream, then they form alternativ
nd the field ‘alternate_group’ should be used, or the composition system used.should s
as appropriate. See 8.10.3 “Track Selection Box” of ISO/IEC 14496-12 for informative labelli
re members of alternate groups.

es to
elect
ng of

5.3.4 AVC|Video Stream Definition

This subclause defines the sample entry and sample format for AVC video elementary streams.

5.3.4.1 Sample description name and format

5.3.411 Definition

Box Types: | ‘avc?’, ‘avc?’, ‘aveC’, ‘m4ds’, btrt’

Container: | Sample Table Box (‘stbl’)

Mandatory: | An ‘avc?’ or ‘avc2’ sample entry is mandatery

Quantity: One or more sample entries may be present

An AVC vispal sample entry shall contain an AVC Configuration Box, as defined below. This includgs an
AVCDecodekConfigurationRecord, as defined in 5.2.4.1.

An optional [MPEG4BitRateBox may.be present in the AVC visual sample entry to signal the bit| rate
information pf the AVC video stream.) Extension descriptors that should be inserted into the Elementary
Stream Desgriptor, when used in MPEG-4, may also be present.

Multiple saniple descriptions'may be used, as permitted by the ISO Base Media File Format specificatign, to
indicate sectjons of video that'use different configurations or parameter sets.

The sample|entry name ‘avc1’ may only be used when the entire stream is a compliant and usable |AVC
stream as viewed by~an AVC decoder operating under the configuration (including profile and level) given in

the AVCCon

figurationBox. The file format specific structures that resemble NAL units (see Annex B) m

present but

mMust not be used to access the AVC base data; that is, the AVC data must not be containT;

y be

d in

Aggregators (though they may be included within the bytes referenced by the additional_bytes field) nor

referenced b

y Extractors.

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

be present.

12
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5.3.41.2 Syntax

// Visual Sequences

class AvVCConfigurationBox extends Box(‘avcC’) {
AVCDecoderConfigurationRecord() AVCConfig;

}

class MPEG4BitRateBox extends Box(‘btrt’) {
unsigned int(32) bufferSizeDB;
unsigned int(32) maxBitrate;
unsigned int(32) avgBitrate;

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

}

clags AVCSampleEntry () extends VisualSampleEntry (‘avcl’){

AvCConfigurationBox config;
NPEG4BitRateBox () ; // optional
NPEG4ExtensionDescriptorsBox (); // optional

clags AVC2SampleEntry () extends VisualSampleEntry, (‘avc2’){

AvCConfigurationBox avcconfig;

NPEG4BitRateBox bitrate; // optienal
NPEG4ExtensionDescriptorsBox descr; // optional
¢xtra_boxes boxes; //s7optional

5.3.41.3 Semantics

Gdompressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\012AVC Coding" being recommended (\012 is 10, the length of the¢ string as a
byte).

¢onfig is defined in 5.2.4. If a séparate parameter set stream is used, numOfSequenceP3grameterSets
and numOfPictureParameterSets must both be zero.

Descr is a descriptor which/should be placed in the ElementaryStreamDescriptor whep this stream
is used in an_MPEG-4 systems context. This does not include SLConfigDes¢riptor or
DecoderConfdgbescriptor, but includes the other descriptors in order to be pladed after the
SLConfigDéscriptor.

hufferSizebB gives the size of the decoding buffer for the elementary stream in bytes.
maxBitrate gives the maximum rate in bits/second over any window of one second.

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

5.3.4.2 Sample format

This subclause defines the format of a sample in an AVC video elementary stream. The syntax of a sample is
configured via the decoder specific configuration for the AVC elementary stream. If the coded representations
of a picture contain redundant pictures, then the constraints obeyed by the order of the coded pictures are as
defined in ISO/IEC 14496-10, 7.4.1.2.3.
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5.3.4.21 Syntax

aligned(8) class AVCSample
{
unsigned int PictureLength = sample_size; //Size of AVCSample from
SampleSizeBox
for (i=0; i<PictureLength; ) // to end of the picture
{
unsigned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
bit (NALUnitLength * 8) NALUnit;
i += (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnitLength;

3

5.3.4.2.2 Semantics

NALUniftLength 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 EBSP payload but does not include the length field itself.

NALUnif contains a single NAL unit. The syntax of a NAL unit is defined_in“\ISO/IEC 14496-10 and
inclydes both the one byte NAL header and the variable length encapsulated byte stream payloaq.

5.3.5 AVC|parameter set stream definition

This subclause defines the sample entry and sample format for AVC parameter set streams.
5.3.5.1 Sample description name and format

5.3.5.1.1 Definition

Box Types: | ‘avcp’

Container: | Sample Table Box (‘stbl’)

Mandatory: | Yes

Quantity: One or more sample entries maybe present
An AVC parameter stream sample entrfy shall contain an AVC Parameter Stream Configuration Bok, as
defined belo.

5.3.5.1.2 Pyntax

class AVCParameterSdmpleEntry () extends VisualSampleEntry (‘avcp’) {
AVCConfigurationBox config;
}

5.3.5.1.3 Semantics

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\016AVC Parameters" being recommended (\016 is 14, the length of the string as
a byte).

config is defined in 5.2.4. numOfSequenceParameterSets and numOfPictureParameterSets
must both be zero.

5.3.5.2 Sample format

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

14 © ISO/IEC 2010 — All rights reserved
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5.3.5.2.1 Syntax

aligned(8) class AVCParameterSample
{
unsigned int PictureLength = 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 (NALUnitLength * 8) NALUnit;
i += (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnitLength;

}

5.3.5.2.2 Semantics

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

NALUnit contains a single NAL unit. The syntax of a NAL unit is_defined in ISO/IEC 14496-10 and
includes both the one byte NAL header and the variable length encapsulated byte stream|payload.

5.3.8.3 Track reference
A track reference of type ‘avcp’ in the video elementary stream track reference table, referencing the

paraneter set stream, is used to connect from the video elementary stream to the parameter set elementary
stregm.

5.3. Template fields used

The |SO Base Media File Format defines a fiumber of fields which have default values but which may be
defined for use by specific sub-systems. Tra¢ks containing AVC data use the following template figlds:

a) alternate_group inithe TrackHeaderBox (see 5.3.13 on stream switching).

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

depth takes one of the following values
0x18 — the video)sequence is in colour with no alpha
0x28 —thewideo sequence is in grayscale with no alpha

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

5.3.71 Visual width and height

The width and height fields in a VisualSampleEntry must correctly document the cropped frame
dimensions (visual presentation size) of the AVC stream that is described by that entry. The width and height
fields do not reflect any changes in size caused by SEl messages such as pan-scan. The visual handling of
SEl messages such as pan-scan is both optional and terminal-dependent. If the width and height of the
sequence changes, then a new sample description is needed.

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

The width and height fields in the track header may not be the same as the width and height fields in the one
or more VisualSampleEntry in the video track. As specified in the ISO Base Media File Format, if
normalized visual presentation is needed, all the sequences are normalized to the track width and height for
presentation.
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5.3.8 Parameter sets
This subclause applies when a separate parameter set stream is not used.

Each AVC sample description, which contains the AVC video stream decoder specific information, includes a
group of SPSs and PPSs. 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. A parameter set cannot be
updated without causing a different sample description to be used. For example, suppose that samples 1 to 4
use PPSs id
but PPSs 1
samples 1 th

eTttifredas—t 2 Sandasingte-SPSdentifredas— At sampte Samew vatue of PPS-2-sTequired
and 3 remain unaltered and are used until sample 10. In this case, the sample descriptign for
rough 4 is the same and contains the initial values of PPSs 1, 2, 3 and SPS 1. At sample p the
sample desdription must change to a second sample description, 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 description is used for samples
5 through 10.
Systems wig the
differences i

hing to send SPS or PPS updates will need to compare the two configurations to fin
n order to send the appropriate parameter set updates.

NOTE 1 It
separate para

is recommended that when several parameter sets are used and paraméter set updating is desifed, a
meter set elementary stream be used.
NOTE2 D

pcoders conforming to this specification are required to support\both parameter sets stored in separate

elementary st
specification

5.3.9 Decg

Samples are

reams as well as parameter sets stored in the AVC sample description entries, unless restricted by ar
sing this one.

ding time (DTS) and composition time (CTS)

stored in the file format in decoding order-if picture reordering is not used and decoding

other

and

composition
‘stts’ table is

times are the same, then presentation is\the same as decoding order and only the time-to-sgmple

used. Note that any kind of picture may be reordered in AVC video, not only B-pictures.
If decoding ed in
conjunction

time and composition time differ) the composition time-to-sample ‘ctts’ table is also us
vith the 'stts' table.

5.3.10 Synd sample (IDR)

An AVC sanijple is considered @s)a random access point if ALL of the following conditions are met:

e The yideo data NAL\units in the sample indicate that the primary picture contained in the samplel|is an

instaptaneous deeoding refresh (IDR) picture.

All S
contg
elem

PSs and PPSs needed to decode the video data NAL units in the sample of the IDR pictur

in€d in the decoder configuration of the video elementary stream or in a separate parametg
pntary stream sample

b are
r set

A parameter set elementary stream sample is a random access point 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.

5.3.11 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 access point as specified in 5.3.10.
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While the use of shadow sync for AVC content is supported for backward compatibility reasons, this use is
deprecated and use of the mechanisms defined in 5.3.13 is recommended.

5.3.12 Layering and sub-sequences

5.3.12.1 Introduction

Streams may be constructed so that the referential dependencies between samples allow only subsets of the
samples to be sent to the decoder. This mechanism is called thinning a stream. Thinning discards entire sets
of samples using knowledge of what other sets of pictures this set of pictures depends on and what picture

sets in turn depend on it.

The referential dependencies between samples in a stream are structured into layers and 'suh
Samples in higher layers can only depend on samples in lower layers. Layers are numberéd;-and
are drganized such that a sample in layer N has no dependencies on samples in layers greater th

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

Group Types: ‘avss'
Contpiner Sample Group Description Box ('sgpd')
Mandatory No

Zero\.of more.

-sequences.
the samples
an N.

etween sub-
and only one

ing the files to

dependency

shall contain
b 'avll'. This
companying
sts, contain
Zero or one
eGroupBox

ingtance of the

encekEntry

rsequence is
-sequence if

sampie A aepen
sequence can depend on zero or more sub-sequences in the lower layers. A sub-sequence shal

on any other sub-sequence in the same or higher layer.

gome sample

refer to) other

dent. A sub-
| not depend

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 (SampleGroupBox, SampleGroupDescriptionBox) per track

concerning the grouping of samples into layers and sub-sequences.
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5.3.12.2.1 Syntax

aligned(8) class DependencyInfo

{

unsigned int (8) subSegDirectionFlag;

unsigned int (8) layerNumber;

unsigned int(16) subSequencelIdentifier;
}
class AVCSubSequenceEntry () extends VisualSampleGroupEntry ('avss')
{

unsigned int(16) subSequencelIdentifer;

unsfpgned 1int(8) layerNumber;

unsfigned int(l) durationFlag;

unsfigned int(l) avgRateFlag;

unsfigned int(6) reserved = 0;
if |[(durationFlag)

insigned int (32) duration;
if |(avgRateFlag)

{
insigned int(8) accurateStatisticsFlag;
insigned int (16) avgBitRate;

insigned int (16) avgFrameRate;

unsligned int(8) numReferences;
DepgendencyInfo dependency[numReferences];

5.3.12.2.2 Bemantics

subSegpirectionFlag, layerNumber and subSeguenceIdentifier within the Dependencylnfo
clas$ identify a sub-sequence that is used as.a reference for this sub-sequence. Only direc{, not
indirgct, referential dependencies shall be identified. The identified sub-sequence has sub-sequence
identifier equal to subSequenceIdentifider and resides in the layer having the layer number ¢qual
to lpyerNumber. If subSegDirectionFlag is 0, the sub-sequence used as a reference fof this
sub-pequence 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 indi¢ated
layef and has the indicated sub-sequence identifier; ‘closest’ means that among all the candidate|sub-
sequyences the first picture of the referenced sub-sequence is the closest to the first picture of this
sub-gequence in decoding\erder. If subSegDirectionFlag is equal to 1, the sub-sequence used as
a rgference for 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 insthe indicated layer and has the indicated sub-sequence identifier; ‘closest’ hap the
samp meaning.as above.

subSeqgpenceTdentifier gives the identifier for the sub-sequence.

layerNpnilder gives the layer number to which the sub-sequence belongs.

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 0 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 sub-sequence in clock ticks of a 90-kHz clock.

accurateStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRate are.
accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRate are
rounded from statistically correct values. accurateStatisticsFlag equal to O indicates that
avgBitRate and avgFrameRate are estimates and may deviate somewhat from the correct values.
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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 of 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; # t,: avgBitRate =

round(B + ((t; - 1) * 1000)). If t, = t5, 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 account in the calculation. The average frame rate is
calculated according to the presentation timestamp of the frame. In the following, C is the number of
frames in the sub-sequence. t, is the presentation timestamp of the first picture of the sub-sequence

(in decoding order), and - is the presentation timestamp (in seconds) of the last pictur

of the sub-

5.3.1

Grou
Cont
Man
Qua

A lay
non-
havir
orde

higher layer and may depend on lower layers:~The lowest layer is numbered as zero and othg

giver
pred

5.3.1

12.3.1 Syntax

sequence (in decoding order). Then, the avgFrameRate is calculated as follows provide
avgFrameRate = round(C * 256 + (t, — t1)). If t; = t,, avgFrameRate shall be 0. Value z
an unspecified frame rate.

umReferences gives the number of sub-sequences directly referenced 'in~ this su
dependency is an array of DependencyInfo structures giving the [idéntifying refe
sequences.

2.3 Layer description entry

p Types: ‘avll

hiner: Sample Group Description Box (‘sgpd’)

atory: No

tity: Zero or more.

er sample group entry defines the layer information/for all samples in a layer. Layers are ny

negative integers. Layers are ordered hierarchically based on their dependency on each o
g a larger layer number is a higher layer thana layer having a smaller layer number. Th
ed hierarchically based on their dependency on each other so that a layer does not dej

consecutive numbers. In other words;*layer 0 is independently decodable, pictures in lay
cted from layer 0, pictures in layer 2'may be predicted from layers 0 and 1, etc.

s AVCLayerEntry () extends VisualSampleGroupEntry ('avll')

nsigned int (
nsigned int(
nsigned int (
nsigned Ant (

~layerNumber;

)}’ accurateStatisticsFlag;
6) avgBitRate;

6) avgFrameRate;

2.3.2 )Semantics

i that t1 # to:
ero indicates

b-sequence.
renced sub-

mbered with
ther: A layer
e layers are
bend on any
er layers are
er 1 may be

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

enhancement layers being numbered as one or higher with consecutive numbers.

accurateStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRate are.
accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRate are
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 units of 1000 bits per second. All NAL units in this and lower
sub-sequence layers are taken into account in the calculation. The average bit rate is calculated
according to the decoding timestamp. In the following, B is the number of bits in all NAL units in this
and lower sub-sequence layers. t; is the decoding timestamp of the first picture in this and lower sub-
sequence layers in the presentation order, and t, is the decoding timestamp of the latest picture in this
and lower sub-sequence layers in the presentation order. Then, avgBitRate is calculated as follows

© ISO/IEC 2010 — All rights reserved
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provided that t; # t;: avgBitRate = round(B + ((t; — t4) * 1000))). If t; = t,, avgBitRate shall be O.
Value zero indicates an unspecified bit rate.

avgFrameRate gives the average frame rate in units of frames/(256 seconds). All NAL units in this and
lower sub-sequence layers are taken into account in the calculation. In the following, C is the number
of frames in this and lower sub-sequence layers. t; is the presentation timestamp of the first picture in
this and lower sub-sequence layers in presentation order, and t, is the presentation timestamp of the
latest picture in this and lower sub-sequence layers in the presentation order. Then, the
avgFrameRate is calculated as follows provided that t; # t,: avgFrameRate = round(C * 256 + (t, —
t1)). If t; = t,, avgFrameRate shall be 0. Value zero indicates an unspecified frame rate.

5.3.13 Altenmate-streams-and-switchingpictures

In typical streaming scenarios, one of the key requirements is to scale the bit rate of the compressed data in
response to changing network conditions. The simplest way to achieve this is to encode multiple-streamg with
different barldwidths and quality settings for representative network conditions. The server ean then spwitch
amongst these pre-coded streams in response to network conditions. In earlier standards,(switching betyveen
streams is pnly possible at I-pictures, because the pictures can only be switched.'when there arg no
dependencigs on prior pictures for reconstruction.

AVC includgs supports for SP-pictures and Sl-pictures ("switching pictures") that/allow switching fron| one
stream to another while still supporting inter coding of switching pictures. Figure.3 shows how SP pictures are
used to swit¢h between two different bit streams.

Stream 2 P

(Track 2) 23
S3

Stream 1

(Track 1) Py

Figure 3 — Stream switching

track that is peihg-switched from and the track being switched to. Switching picture tracks can be identified by
the existencg of’a specific required track reference in that track. A switching picture is an alternative tp the
sample in the destination track that has exactly the same decoding time. If all switching pictures are Sl
pictures, then no further information is needed.

In the file fortmat, switching pictures are stored in switching picture tracks, which are tracks separate from the

If any of the pictures in the switching track are SP pictures, then two extra pieces of information may be
needed. First, the source track that is being switched from must be identified by using a track reference (the
source track may be the same track as the destination track). Second, the dependency of the switching
picture on the samples in the source track may be needed, so that a switching picture is only used when the
pictures on which it depends have been supplied to the decoder.

This dependency is represented by means of an optional extra sample table. There is one entry per sample in
the switching track. Each entry records the relative sample numbers in the source track on which the switching
picture depends. If this array is empty for a given sample, then that switching sample contains an Sl picture. If
the dependency box is not present, then only Sl-frames shall be present in the track.
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A switching sample may have multiple coded representations with different dependencies. For AVC video, the
multiple representations of a switching sample are stored in different switching tracks (i.e. access unit). For
example, one switch track might contain a SP-picture representation dependent on some earlier samples,
used for stream switching, while another switch track may contain another representation as an Sl-picture,
used for random access.

5.3.13.1 Alternate group

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

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

5.3.13.2 Track references

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 rack must be linked to the track ffom which it
switghes (the source track) by a track reference of type ‘swfr’\in the switching picture track.

5.3.13.3 Sample dependency

This |subclause defines the dependencies of each switching sample on sample(s) in the sourcg track. This
tablelis only needed in a switching track that has a source (‘swfr’) track dependency.

5.3.13.3.1 Definition

Box [ype: ‘sdep’

Contpiner:  Sample Table ‘stbl}
Mandatory: No

Quantity: Zero or exagctly one.

This |box contains the-sample dependencies for each switching sample. The dependencies are gtored in the

table, one recordsfer'each sample. The size of the table, sample_count is taken from the sample_count in
the §ample Size{Box ('stsz') or Compact Sample Size Box (‘stz2’).

5.3.13.3.1.1 Syntax

aligned(8) class SampleDependencyBox
extends FullBox(‘sdep’, version = 0, 0) {
for (i=0; 1 < sample_count; i++){
unsigned int(16) dependency_ count;
for (k=0; k < dependency_count; k++) {
signed int(16) relative_sample_number;

}
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5.3.13.3.1.2

Semantics

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

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

the s

qmpln afterthat +2_and so on

5.3.14 Rand

The AVC co
signalled in
the random
position of th

This concep
In order that
constrained

Note carefu
distances ar

Within a strgam, it is necessary to mark the beginning of the ‘pre-roll, so that a stream decoder may

decoding thg

closest precg¢ding frame which can be decoded perfectly (either a sync sample, or the end of a pre-roll).

5.3.15 Hinti

ng

om access recovery points

Hec includes the concept of a ‘gradual decoding refresh’ or random access recovery-point. T
he bit-stream using the recovery point SEI message. This message is found @tjthe beginni
access, and indicates how much data must be decoded subsequent to thelaccess unit 3
e SEl message before the recovery is complete.

of gradual recovery is supported in the file format also by using RollRecoveryEntry Groups
the group membership marks the sample containing the SEI message the ‘roll1-distanc
0 being only positive (i.e. a post-roll).

ly that the roll-group counts samples in the file format;cthis may not match the way thq
e represented in the SEI message.

re. However, in a file, when performing random“access, a deterministic search is desired fq

his is
ng of

t the

[4.5].
e’ is

t the

start
r the

Note that what the hint tracks call “B frames/-are actually ‘disposable’ pictures or non-reference picturgs as

defined in IS

5.3.16 Defir

For the use
is defined ag
fields; RefP
their preced
containing A

O/IEC 14496-10.

ition of a sub-sample for AVC

bf the sub-sample information box ( 8.7.7 of ISO/IEC 14496-12) in an AVC stream, a sub-sg

one or more contiguous NAL units within a sample and having the same value of the follg
il cFlag, RedRicFlag and VclNalUnitFlag. Each sub-sample includes both NAL unit(s
ng NAL unit length field(s). The presence of this box is optional; however, if present in a
VC datafit\shall have the semantics defined here.

The subsanm

ISO/IEC 14496:12.

ple_‘priority field shall be set to a value in accordance with the specification of this fie

mple
wing

and
track

Id in

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) RedPicFlag;
unsigned int(l) VclNalUnitFlag;
unsigned int(29) reserved = 0;
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RefPicFlag equal to 0 indicates that all the NAL units in the sub-sample have nal_ref_idc equal to 0.
RefPicFlag equal to 1 indicates that all the NAL units in the sub-sample have nal_ref_idc
greater than 0.

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

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

(normative)

SVC elementary stream and sample definitions

A.1 Introduction

This Annex 3

clause 5.

A.2 Terms and definitions

For the pur
definitions in

A.21
aggregator
in-stream st
equal to 30

NOTE A

A.2.2

AVC base layer

maximum s
functionality

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.

A23

of ISO/IEC 14496-10 Annex G

AVC NAL units

AVC VCL N/
A.2.4

AVC VCL N
NAL units wi

A.25

AL unit
th type 1@ 5 (inclusive)

extraction p

ath

jgregators are used to group NAL units belonging to the sameé sample.

AL units and their_associated non-VCL NAL units in a bitstream

pecifies the storage format of SVC data. It extends the definitions of the storage format of AYC in

bose of Annex A through Annex E, inclusive, the following terms and ‘definitions apply.| The
ISO/IEC 14496-10 (including Annex G) also apply.

uctures using a NAL unit header including a NAL unit header extension, with a NAL unit| type

ibset of a scalable bitstream that is AVC compatible, i.e. a bitstream not using any of the

set of operations 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 the bitstreams are in decreasing complexity
(along one of the scalability axes, such as resolution), and where every bitstream is a valid operating point

NOTE An extraction path may be represented by the values of priority_id in the NAL unit headers. Alternatively an
extraction path can be represented by the run of tiers or by a set of hierarchically dependent tracks.
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extractor
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in-stream structure using a NAL unit header including a NAL unit header extension, with a NAL unit type equal

to 31.

NOTE
a ‘link’. While accessing a track containing Extractors, the Extractor is replaced by the data it is referencing.

A.2.7
in-stream structure
structure residing within sample data

Extractors contain instructions on how to extract data from other tracks. Logically an Extractor can be seen as

A.2.
openating point
subskgt of a scalable bitstream, representing a particular spatial resolution, temporal resolution, an

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) specificvalues of DTQ (dg
temporal_id and quality_id) or (ii) specific values of P (priority_id) or (iii) combinations*of them (e.g. PDTQ)

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

A.2.
prefi
NAL

NAL unit
units with type 14

NOTE
units
respd

Prefix NAL units provide scalability information abgut'AVC VCL NAL units and filler data NAL un
do not affect the decoding process of a legacy AVC.decoder. The behaviour of a legacy AVC fil
nse to prefix NAL units is undefined.

A.2.1
scal
laye
set of VCL NAL units with the same values of dependency _id, quality_id, and temporal_id and th
non-JCL NAL units. A scalable layerwith any of dependency id, quality id, and temporal_id n
enhances the video by one or.more scalability levels in at least one direction (temporal, qual
resolution)

0
ble layer

NOT SVC uses a “layéred” encoder design which results in a bitstream representing “coding layj
publi¢ations the ‘base layer)is the first quality layer of a specific coding layer. In some publications the ba
scalaple layer with the (lowest priority. The SVC file format uses “scalable layer” or “layer” in a general way
nested bitstreams (using terms like AVC base layer or SVC enhancement layer).

A.211
scalable layer representation
scalgble layer representation refers to the bitstream subset that is required for decoding the sd

d quality

tpendency_id,
Note that the
bints. Within a

ts. Prefix NAL
b reader as a

e associated
bt equal to 0
ty or spatial

ers”. In some
5e layer is the
for describing

alable layer,

and ¢onsists of the scalable layer itself and all the scalable layers on which the scalable layer dep

ends

NOTE A scalable layer representation is also referred to as the representation of the scalable layer.
A.2.12
sub-picture

proper subset of coded slices of a layer representation
A.2.13

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

© ISO/IEC 2010 — All rights reserved

referred to in

25


https://iecnorm.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

A.2.14

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

NOTE 1

and SEI messages.

An SVC enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units

y_id,
with

pSet,

may

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).

A.2.15

SVC NAL unit

SVC VCL NAL units and their associated non-VCL NAL units in an SVC stream

A.2.16

SVC strea

let the greatest value of dependency id of all the operating points represented by DTQ_(dependend
temporal_id [and quality_id) combinations be equal to mDid, and the set of all the operating points
dependency| id equal to mDid be mOpSet. SVC stream refers to the bitstream represented by the operating
point for whi¢h dependency _id is equal to mDid, temporal_id is the greatest temporal”id value among mQ

and quality_id is the greatest quality_id value among mOpSet

NOTE The term “SVC stream” is referenced by ‘decoding/accessing the entire(stream’ in this document. Therg

be NAL units which are not required for decoding this operating point.

A.2.17

SVC VCL NAL unit

NAL units w
NAL units
NOTE S
A.2.18

tier

defines a s
instructions

NOTE 1 A
NOTE 2

track and repr
track referencg

A.2.19

tier represe
representat
refers to the

th type 20, and NAL units with type 14 when the immediately following NAL units are AVC

/C VCL NAL units do not affect the decoding process of a legacy AVC decoder.

bt of operating points within actrack, providing information about the operating points
bn how to access the corresponding bitstream portions (using maps and groups)

tier represents one or more(scalable layers of an SVC bitstream.

The term “tier” is used_te-avoid confusion with the frequently used term layer. A tier represents a subsg

esents an operating'paint of an SVC bitstream. Tiers in a track subset the entire track, no matter wheth
s another track by extractors.

htation
on of the tier

VCL

and

t of a
Br the

| the

bitstream subset that is required for decoding the tier, and consists of the tier itself and a

tiers on whi

 the tier depends
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A.3 Elementary stream structure

SVC streams are stored in accordance with 5.1, with the following definition of an SVC video elementary
stream:

e SVC Video 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 B.2) or
Extractors (see B.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
shoutd-beignored(e-g- ot ptaced i theoutput bufferwhiteaccessingthefite):

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

For $VC streams, Table 1 is updated as follows; only entries where the definition fonSVC diffefs from AVC,
are shown.

Table A.1 — NAL Unit Types in SVC and AVC Streams

Value Description AVC video SVC video Parameter sdt
of elementary stream elementary'stream elementary strgam
nal_unit
_type

14 Prefix NAL unit in scalable Not specified Yes No
extension
prefix_nal_unit_rbsp( )

15 Subset sequence Not spécified No. Yes
parameter set If parameter set
subset_seq_parameter_set elementary stream is
_rbsp() not used, Subset

SPS shall be stored
in the Decoder
Specific Information.

20 Coded slice in calable Not specified Yes No
extension
slice_layer\
extension_rbsp( )

24 - 29 | Not specified Not specified Not specified Not specified

30 Aggregator Not specified Yes No

31 Extractor Not specified 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.

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.
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A.4 Use of the plain AVC file format
The SVC file format is an extension of the plain AVC file format defined in this International Standard.

Subclause 5.3.12 is defined for use with plain AVC streams. Its use with SVC streams is deprecated.

A.5 Sample and configuration definition

A.5.1 Introduction

SVC Samplg: An SVC sample is also an access unit as defined in 7.4.1.2 of ISO/IEC 14496-10.
A.5.2 Canonical order and restrictions
A.5.2.1 Rgstrictions
The following restrictions apply to SVC data in addition to the requirements in 5.2.2.
e SV({ coded slice NAL units (Coded slices in scalable extension): All’\SVC coded slice NAL unifs for

a single instant in time shall be contained in the sample whose compaosition time is that of the picture
repreésented by the access unit. An SVC sample shall contain at least one AVC or SVC VCL NAL [unit.

e Preffx NAL units (Prefix NAL unit in scalable extension): Each’ prefix NAL unit is placed immed|ately
before the corresponding AVC VCL NAL unit, providing_ scalability information about the AVC|VCL
NAL| unit.

NOT] Prefix NAL units may also be associated with filler data NAL units, which are not presgnt in
elementary streams.

e Aggregators/Extractors: The order of albNAL 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 contdining
aggregators or extractors. After processing the Aggregator or the Extractor, all NAL units must pe in
valiq decoding order as specified in ISO/IEC 14496-10.

A.5.2.2 Ddgcoder configuration record

When the décoder configurationyrecord defined in 5.2.4.1 is used for a stream which can be interpreted as
either an SMC or AVC stream) the AVC decoder configuration record shall reflect the properties of the|AVC
compatible Hase layer, e.g.it'shall contain only parameter sets needed for decoding the AVC base layer.

A parametel] set stream may be used with SVC streams, as with AVC streams. In that case, parameter sets
shall not be included in the decoder configuration record.

Sequence parameter sets are numbered in order of storage from 1 {0 numQfSequenceParameterSetls 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 ITnitialParameterSetBox.

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:
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aligned(8)
unsigned int (8)
unsigned int (8)
unsigned int (8)
unsigned int (8)
bit (1)
bit (5)
unsigned int(2)
bit (1)
unsigned int (7)
for

}
The

AVCI

The

respegctively, indicating the profile and level of the entire scalable stream in this track. Th
ile_compatibility field, must have values such thata'conforming SVC decoder is ab
eams conforming to the profile, level and profile compatibility flags indicated in any of the sequence

prof
bitstr

para

The

1

ISO/IEC 14496

class SVCDecoderConfigurationRecord {
configurationVersion 1;
AVCProfileIndication;
profile_compatibility;
AVCLevelIndication;
complete_represenation;

reserved ‘11111 'b;
lengthSizeMinusOne;

‘0'b;
numOfSequenceParameterSets;
(1=0; i< numOfSequenceParameterSets; i++)

unsigned int(16) sequenceParameterSetLength
bat (Q*x o )
A} ~ ~1

reserved

{

nealkRaromataor ot T nath fal nealRaramot o r SOt NAT TN + .
= =) = \r 7

-15:2010(E)

okl
7 ~

nsigned int(8) numOfPictureParameterSets;
or (i=0; i< numOfPictureParameterSets; i++) {
unsigned int(16) pictureParameterSetLength;
bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

semantics of the fields AvVCProfileIndication,
evelIndication differ from the AvCDecoderConfigurationRécoerd as follows:

fields AvCProfileIndication, AVCLevelIndicationgcarry the profile and level

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

semantics of other fields are as follows, or are as_defined for an AvCDecoderConfigurati

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

lumOf SequenceParametérSets indicates the number of SPSs and subset SPSs that
decoding the SVC elementary stream. The value of numOfSequenceParameterSets S
range of 0 to 64, inclusive.

equenceParameterSetLength indicates the length in bytes of the SPS or subset SPS N

equencePaxaneterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall o

SPSs, if any.

profile_compatibil

omplete_representation is set on ‘aminimal set of tracks that contain a portion of
encoded scalable stream, as definediin A.6.1. Other tracks may be removed from the filg
of any portion of the original encaded bitstream, and, once the set of tracks has been red

of ascending parameter set identifier with gaps being allowed. Subset SPSs shall occy
ascending parameter set identifier with gaps being allowed. Any SPS shall occur before 3

ity, and

indications,
ey, and the
e to decode

bnRecord.

the original
without loss
uced to only
he encoded

are used for
hall be in the

AL unit.

ccur in order
r in order of
Il the subset

A.6

Derivation from the ISO base media file format

A.6.1 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.

There is a minimal set of one or more tracks that, when taken together, contain the complete set of encoded
information. All these tracks shall have the flag “complete_representation” setin all their sample entries.

This

© IS0

group of tracks that form the complete encoded information are called the “complete subset”.
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Let the lowest operating point be the one of all the operating points represented by DTQ (dependency id,
temporal_id and quality_id) combinations that has the least values of dependency id, temporal_id and
quality_id, respectively. The track that has the flag “complete_representation” set and contains the
lowest operating point shall be nominated as the ‘scalable base track’. All the other tracks that are part of the
same scalable encoded information shall be linked to this base track by means of a track reference of type
‘sbas’ (scalable base). The complete encoded information can be retained when the tracks included in the
“‘complete subset” are retained; all other tracks shall be extractions, subsets, copies or re-orderings of the
complete subset.

NOTE An alternate group may also include completely independent bitstreams, as well as alternative

operating points of the same bitstream. The SVC tracks in the alternate group must be examined to see how
many-scalable-base-tracks-are-identified

h low-
B-rate
fream

NOT]
reso
enhg

is typ

= “A scalable bitstream” may require more than one track to represent it (consider a stream~with
ution, low-frame-rate base layer, and a high resolution enhancement layer, and a high fram
ncement layer, but missing the data for high resolution high frame-rate). However, such a s¢alable bits
ically a non-conforming bitstream.

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

A.6.2 Datd sharing and extraction

Different trad
a) The
inter

may|

b) Thefe may be instructions on how to perform this copy atdhe'time that the file is read.

For the seco

ks may logically share data. This sharing can take one of the following two forms:
sample data is copied from one track into another track’{and possibly compacted g
eaved with other data, such as audio). This creates larger‘overall files, but the low bit rate
be compacted and/or interleaved with other material, fot.ease of extraction.

hd case, Extractors (defined in B.3) are used.

r re-
data

A.6.3 SVC|video stream definition

A.6.3.1 Sgmple description name and format

A.6.3.1.1 Pefinition

Types: ‘avc?’, ‘aveC’, ‘svc1’,’svel’,’seib’

Container: | Sample Table Box (‘stbl’)

Mandatory: | Either the avc1, ornavc2 or svc1 box is mandatory.

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 fentry
(‘fave1’ or ‘apc?’) shall)be used. Here, the entry shall contain initially an AVC Configuration Box, pogsibly

followed by an SME Configuration Box as defined below. The AVC Configuration Box documents the Profile,

Level and

AVCDecodekCohfigurationRecord. The SVC Configuration Box documents the Profile, Level

arameter Set information pertaining to the AVC compatible base layer as defined by

the

and

Parameter Set information pertaining to the entire stream containing the SVC compatible enhancement layers
as defined by the svCDhecoderConfigurationRecord, stored in the SVCConfigurationBox.

For all sample entries except for ‘svc1’, i.e. ‘avc1’ and ‘avc?’, the width and height fields in the sample entry
document the AVC base layer. For an ‘svc1’ sample entry, the width and height document the resolution
achieved by decoding the entire stream.

If the SVC elementary stream does not contain a usable AVC base layer, then an SVC visual sample entry
(‘svc1’) shall be used. The SVC visual sample entry shall contain an SVC Configuration Box, as defined below.
This includes an SvCDhecoderConfigurationRecord, as defined in this International Standard.
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The lengthSizeMinusOne field in the SVC and AVC configurations in any given sample entry shall have
the same value.

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

Extractors or aggregators may be used for SVC VCL NAL units in ‘avc1’, ‘avc2’ or ‘svc1’ tracks. The
‘extra_boxes’ in an ‘avc2’ sample entry may be an SVCConfigurationBox, ScalabilitylnformationSEIBox,

=T : 0 n 4 : 1
SVC TTUOTILYASSIYTITTICTIILOA Ul ULNCT TALCTISIUIT DUACS.

Eithe
entry

Comyg
the
bytes

The

NOTE

configurations are present.

).

in the associated parameter set stream (if used).

The
tools

When AVC compatibility is indicated, it may be necessary to indicate an unrealistic lev
base layer, to accommodate the bit rate of the entire stream, because all the NAL units are

included in the AVC base layer and hence may be fed to the decoder, which is expegted to discqrd those NAL
unit it does not recognize. This case happens when the ‘avc1’ sample entry is used and both A

ressorname in the base class VisualSampleEntry indicates'the name of the compress
alue “\012SVC Coding” being recommended (\012 is 10:the length of the string “SV|

barameter sets required to decode a NAL unit that is¢present in the sample data of a video s
directly or by reference from an Extractor, shall be presént in the decoder configuration of that vid

ollowing table shows for a video track all the possible uses of sample entries, configurations
(excluding timed metadata, which is always'used in another track):

Bl for the AVC
tonsidered as

AVC and SVC

r or both of a ScalabilitylnformationSEIBox or SVCConfigurationBox may.be present in an ‘@vc1’ sample
. In this case the AVCSVCSampleEntry definition below applies.

br used, with
C coding” in

fream, either

eo stream or

and the SVC

sam

ble entry name | with configuration records

Meaning

‘avc

’ AVC Configuration Only

A plain AVC track without SVC
Extractors, aggregators, and tier group
be present.

NAL units;
ng shall not

‘avc

’ AVC and SVC Configurations

An SVC track with both AVC and SV(
Extractors and aggregators may |
Extractors shall not reference AVC
Aggregators shall not contain but ma
AVC NAL units; Tier grouping may be pr

NAL units;

e present;
NAL units;
y reference
esent.

‘avc?

’ AVC Configuration Only

A plain AVC track without SVC
Extractors may be present and used
AVC NAL units; Aggregators may be
contain and reference AVC NAL units; T}

NAL units;
o reference
present to
ier grouping

may be present.

‘svci

’ SVC Configuration

An SVC track without AVC NAL units; Extractors
may be present and used to reference both AVC
and SVC NAL units; Aggregators may be present to
contain and reference both AVC and SVC NAL

units; Tier grouping may be present.
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A.6.3.1.2 Syntax

class SVCConfigurationBox extends Box(‘'svecC’)
SVCDecoderConfigurationRecord /()

}

class ScalabilityInformationSEIBox extends Box(‘'seib’,

{

unsigned int(8*size-64)

}

class SVC
{
unsign
string

class AVC
SVCCon
Scalab
SVCPri

class AVC
AVCCon
SVCCon
MPEG4B
MPEG4E
Scalab
SVCPri

// Use th
class SVC
SVCCon
MPEG4B
MPEG4E
Scalab
SVCPri

A.6.3.1.3

scalin
speq
Scal

method

{
SVCConfig;

size)

scalinfosei;

PrioritvAssignmentBox extends Box(‘svcP’)

bd int (8) method_count;
PriorityAssignmentURI [method_count];

EVCSampleEntry () extends AVCSampleEntry () {
FigurationBox svcconfig; // optional
ilityInformationSEIBox scalability; // optional
brityAssignmentBox method; // optional

pSVCSampleEntry () extends VisualSampleEntry (‘avcl2’) {
FigurationBox avcconfig;
FigurationBox svcconfig; // optional

i tRateBox bitrate;
kKtensionDescriptorsBox descr; // optiamal

ilityInformationSEIBox scalability; </Yoptional
brityAssignmentBox method; /*/ optional

// optionad

is if the track is NOT AVC compatible
CampleEntry () extends VisualSampleEntry
FigurationBox svcconfig;
i tRateBox bitrate;
kKtensionDescriptorsBox deskr; // optional
ilityInformationSEIBox\-scalability; // optional
brityAssignmentBox method; // optional

(‘svecl’){

// optional

Semantics

Fosei contains-an SEI NAL unit containing only a scalability information SEI messag
ified in {ASO/IEC 14496-10 AnnexG. The ’size’ field of the container
bbilitylnformationSEIBox shall not be equal to 0 or 1.

| cotint’ provides a count of the number of following URIs. This field must take the value 1

avc

e as

box

n an

“ave2 or ‘svel’ sample entry.

PriorityAssignmentURI provides a unique name of the method used to assign prioritiy_id values. In
the case of absence of this box, the priority assignment method is unknown.

A.6.4 SVC

visual width and height

The visual width and height documented in a VisualSampleEntry of a stream containing SVC VCL NAL unit is
the visual width and height of the AVC base layer, if the stream is described by a sample entry of type ‘avc?’
or ‘avc?’; otherwise it is the visual width and height of decoded pictures by decoding the entire stream.

32
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A.6.5 Sync sample (IDR)

For video data described by a sample entry of type ‘avc1’ or ‘avc?’, the sync sample table identifies IDR
access units for both an AVC decoder, and an SVC decoder (if any) operating on the entire bitstream.

For video data described by a sample entry of type ‘svc1’, the sync sample table identifies IDR access units in
the entire SVC bitstream.

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 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 ‘avc1’, and the other containing
the SVC enhancement layers with a sample entry of type ‘svc1’. However, extractors must theh be used for
tracks that are not the scalable base track.

A.6.6 Shadow sync

A sh
depr

hdow sync box shall not be used for video data described by an ‘svc1’ sample-‘entry. Its uge for AVC is

pcated.

A.6.f Independent and disposable samples box
Ifiti
are t
valug
be n¢

5 used in a track which is both AVC and SVC compatible, then(care should be taken that th
Ffue no matter what valid subset of the SVC data (possibly-only the AVC data) is used. Tk
s (value 0 of the fields sample-depends-on, sample-is-depended-on, and sample-has-redu
peded if the information varies.

b statements
e ‘unknown’
hdancy) may

A.6.8 Random access recovery points
For Jideo data described by a sample entry of type, ‘avc1’ or ‘avc?’, the random access recovery s
identifies random access recovery points for bothran AVC decoder, and an SVC decoder (if any)
the gntire bitstream.

lample group
operating on

NOTE If the random access recovery points for the AVC decoder and the SVC decoder op
entire bitstream are not all aligned, the random access recovery points table will not document all g
case, the stream can be stored in multiple tracks, e.g. two tracks, one containing the AVC bas
sample entry of type ‘avc’\and the other containing the SVC enhancement layers with a sample
‘svel’.

brating on the
f them. In this
e layer with a
entry of type

For yideo data described\by a sample entry of type ‘svc1’, the random access recovery sample group

idenfjfies random access/recovery in the entire SVC bitstream.

A.6.9 Hinting

Care| should-be taken when the SVC structures (aggregators or extractors) are in use and the track is hinted.
These structures are defined only for use in the file format and should not be transmitted. In particular, a hint

track]

that’points at an extractor in a video track would cause the extractor itself to be transmit

ed (which is

probably both incorrect and not the desired behaviour), not the data the exiractor references. Hint tracks
should normally directly reference NAL units specified in ISO/IEC 14496-10.

A.6.10 Definition of a sub-sample for SVC
This subclause extends the definition of a sub-sample for AVC in 5.3.16.

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 following fields:
RefPicFlag, RedPicFlag, VcINalUnitFlag, IdrFlag, Priorityld, Dependencyld, Qualityld, Temporalld,
UseRefBasePicFlag, DiscardableFlag and StoreBaseRepFlag, specified subsequently. 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 SVC data, it shall have the semantics defined here.
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As required in 5.3.16, the subsample_priority field shall be set to a value in accordance with the specification

of this field in ISO/IEC 14496-12.

The reserved field is defined for SVC as follows:

unsigned int (1) RefPicFlag;

unsigned int (1) RedPicFlag;

unsigned int(1l) VclNalUnitFlag;

unsigned int(5) reserved = 0;

unsigned int(l) reserved = 0;

unsigned int (1) IdrFlag;

unsigned int(6) PriorityId;

unsligned int(l) reserved = 0; // corresponding to no_inter_layer_ pred_flag

unsfigned int(3) DependencyId;

unsfigned int(4) QualityId;

unsligned int(3) Temporalld;

unsligned int(1l) UseRefBasePicFlag;

unsligned int(1l) DiscardableFlag;

unsligned int(l) reserved = 0; // corresponding to output_flag

unsfigned int(l) StoreBaseRepFlag;

unsligned int(l) reserved = 0;
For an AVC VCL NAL unit in an SVC context, the prefix NAL unit shall be grouped'with the AVC VCL NAL unit
in the same pub-sample, and its fields values apply to the AVC VCL NAL unit

RefPicFlag equal to 0 indicates that all the NAL units in the sub-sample have nal_ref_idc equal|to 0.
RefPicFlag equal to 1 indicates that all the NAL units in’ the sub-sample have nal_ref idc grpater
than|0.

RedPicFlag equal to 0 indicates that all the NAL units in.the sub-sample have redundant_pic_cnt ¢qual
to 0. RedPicFlag equal to 1 indicates thath™all the NAL units in the sub-sample |have
redundant_pic_cnt greater than 0.

VclNalpnitFlag 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.

IdrFla
sam

Priori

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

tyId indicates the priority\id value of the NAL units in the sub-sample. All the NAL units i

sub-sample shall have the same value of priority_id.

NoInte

LayerPredFlag-indicates the no_inter_layer pred_flag of the NAL units in the sub-sampl

the INAL units in the sub-sample shall have the same value of no_inter_layer pred_flag.

Depend
in th

Qualit

encyId indicates the dependency id value of the NAL units in the sub-sample. All the NAL
b sub-sample-shall have the same dependency_id value.

yTd indicates the quality_id value of the NAL units in the sub-sample. All the NAL units i

sub-sambplé shall have the same quality_id value.

Tempor

sub-sample shall have the same t_emporal_id value.

sub-

n the

e. All

units

n the

in the

UseRefBasePicFlag indicates the use_ref base pic_flag value of the NAL units in the sub-sample. All
the NAL units in the sub-sample shall have the same value of use_ref base_pic_flag.

DiscardableFlag indicates the discardable flag value of the NAL units in the sub-sample. All the NAL
units in the sub-sample shall have the same discardable_flag value.

NOT

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

StoreBaseRepFlag indicates the store_base rep_flag value of the NAL units in the sub-sample. All the

NAL

34

units in the sub-sample shall have the same value of store_base_rep_flag.
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In-stream structures specific to SVC and MVC file formats

B.1 Introduction

bgators and Extractors are file format internal structures enabling efficient grouping ;of
ction of NAL units from other tracks.

Aggr
extrg

egators and Extractors use the NAL unit syntax. These structures are seen as NAL dnits in t
ample structure. While accessing a sample, Aggregators must be removed (leaving their
enced NAL Units) and Extractors must be replaced by the data they reference. Aggr
ctors must not be present in a stream outside the file format.

Aggr
the g
refer
Extrg

These structures use NAL unit types reserved for the application/transport tayer by ISO/IEC 14494

NOTE The following is from ISO/IEC 14496-10:

these values of nal_unit_type is specified in this Recommendation | International Standard.”

B.2|Aggregators

B.2.l Definition
This [subclause describes Aggregators, which enable NALU-map-group entries to be consistent a
(See|lAnnex C).

Aggregators are used to group NAL units belonging to the same sample. Aggregators use the sa
header as SVC VCL NAL units or MVC VCL NAL units, but with a different value of NAL unit typg
svc_gextension_flag of the NAL unit syntax (specified in 7.3.1 of ISO/IEC 14496-10) of an aggreg
to 1, the NAL unit headefof SVC VCL NAL units is used for the aggregator. Otherwise, the NAL u
MV({ VCL NAL units is‘used for the aggregator.

Aggregators camboth aggregate, by inclusion, NAL units within them (within the size indicated by
and also aggregate, by reference, NAL units that follow them (within the area indicated by the add
field withinthem). When the stream is scanned by an AVC file reader, only the included NAL units
“withjn” thejyaggregator. This permits an AVC file reader to skip a whole set of un-needed SVC V(

NAL units or

he context of
contained or
egators and

h

5-10.

“NOTE — NAL unit types 0 and 24..31 may be used as deterinined by the application. No decodipg process for

nd repetitive.

me NAL unit
e. When the
ator is equal
nit header of

their length)
itional_bytes
are seen as
CL NAL units

or MMCAV/CL NAL units when they are aggregated by inclusion. This also permits an AVC reade

er not to skip

AVC NALC Units but let them remain in-stream when they are aggregated by reierence.

Aggregators can be used to group AVC base view NAL units. If these Aggregators are used in an ‘avc1’ 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
additional_bytes).

When the aggregator is referenced by either an extractor with data_length equal to zero, or by a Map sample
group, the aggregator is treated as aggregating both the included and referenced bytes.

An Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An
aggregator must not include or reference another aggregator directly; however, an aggregator may include or
reference an extractor which references an aggregator.
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When scann
a)

ing the stream:

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)

if the 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.

B.2.2 Syntax
class aligned(8) Aggregator (AggregatorSize) {
NALUniftHeader () ;
unsigngd int i = sizeof (NALUnitHeader()) ;
unsigngd int((lengthSizeMinusOne+1) *8)
addlitional_bytes;
i += lengthSizeMinusOne+l;
while [(i<AggregatorSize) {
unsfigned int((lengthSizeMinusOne+1) *8)
NALUnitLength;
unsfigned int (NALUnitLength*8) NALUnit;

i+
Y
}

B.2.3 Sem

The value o
sizeof(X) ret

NALUni
nal

For

For

NALUnitLength+lengthSizeMinusOne+1;

antics

f the variable AggregatorSize is equal to the size of the aggregator NAL unit, and the fur]
irns the size of the field X in bytes.

rHeader () : the first four bytes of SVCsand MVC VCL NAL units.

| unit_type shall be set to the aggregator NAL unit type (type 30).

hn aggregator including or referencing SVC NAL units, the following shall apply.
shall be set as specifie

Forbidden_zero_bit _and reserved_three 2bits

ISO/IEC 14496-10.

Dther fields (nal_xef_idc, idr_flag, priority_id, no_inter_layer_pred_f
dependency.\id, quality_ id, temporal_id, use_ref_base_pic_f
discardable_flag, and output_flag) shall be set as specified in B.4.

hn aggregatoriincluding or referencing MVC NAL units, the following shall apply.
forbidden_zero_bit and reserved_one_bit shall be set as specified in ISO/IEC 1449

Dther—fields (nal_ref_idc, non_idr_flag, priority_id, view_id, temporal

ction

lag,
lag,

5-10.
_id,

anchor pic flag., and inter view flag) shall be set as specified in B.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.

NALUnitLength: Specifies the size, in bytes, of the NAL unit following. The size of this field is specified

with

the lengthSizeMinusOne field.

NALUnit: a NAL unit as specified in ISO/IEC 14496-10, including the NAL unit header. The size of the
NAL unit is specified by NALUni tLength.
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B.3 Extractors

B.3.1 Definition

This subclause describes Extractors, which enable compact formation of tracks that extract, by reference,
NAL unit data from other tracks.

An Aggregator may include or reference Extractors. An Extractor may reference Aggregators. When an
extractor is processed by a file reader that requires it, the extractor is logically replaced by the bytes it
references. Those bytes must not contain extractors; an extractor must not reference, directly or indirectly,
another extractor.

Ane
extra

The

In bo

The

‘sca
by a
desti
the t

B.3

clag

B.3.

4

[«

b

)
U
E
U

4y

N

NOTE The track that is referenced may contain extractors even though the data that is'refe|
extractor must not.

ktractor contains an instruction to extract data from another track, which is linked to the track
ctor resides, by means of a track reference of type 'scal’.

pytes copied shall be one of the following:

) One entire NAL unit; note that when an Aggregator is referenced, both the included an
bytes are copied

) More than one entire NAL unit

th cases the bytes extracted start with a valid length field and a NAL unit header.

renced by the

in which the

i referenced

bytes are copied only from the single identified sample in the track referenced through the indicated

1’ track reference. The alignment is on decoding time i.e. using the time-to-sample table o
counted offset in sample number. Extractors\ware a media-level concept and hence
hation track before any edit list is considered.*(However, one would normally expect that th
vo tracks would be identical).

P Syntax

s aligned(8) Extractor s\ {

[ALUnitHeader () ;

nsigned int(8) trackiref_ index;

igned int (8) sample_offset;

nsigned int ((lengthSizeMinusOne+1) *8)
data_offset;

nsigned int ((lengthSizeMinusOne+1) *8)
data_length’;

B Semantics

[ALUnitHeader (): the first four bytes of SVC and MVC VCL NAL units.

nly, followed
apply to the
e edit lists in

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.

forbidden_zero_bit and reserved_three_2bits shall be set as specified in

ISO/IEC 14496-10.

Other fields (nal_ref_idc, idr_flag, priority_id, no_inter_layer_ pred_flag,
dependency_id, quality_ id, temporal_id, use_ref_base_pic_flag,

discardable_flag, and output_flag) shall be set as specified in B.4.

© ISO/IEC 2010 — All rights reserved
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B.4 NAL unit header values for SVC

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 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 B.5.

track_ref_index specifies the index of the track reference of type ‘scal’ to use to find the track from which
to extract data. The sample in that track from which data is extracted is temporally aligned or nearest
preceding in the media decoding timeline, i.e. using the time-to-sample table only, adjusted by an
offset specified by sample_offset with the sample containing the Extractor. The first track reference
has the index value 1; the value 0O is reserved.

sample_pffsetgivesthe Tefative imdexof the sample i thetimkedtrack that stattbeusedas thesounce of
infomation. Sample 0 (zero) is the sample with the same, or the closest preceding, decoding|time
compared to the decoding time of the sample containing the extractor; sample 1 (one).is)the| next
sample, sample -1 (minus 1) is the previous sample, and so on.

data_offset: The offset of the first byte within the reference sample to copy. If the extraction'starts with the
first pyte of data in that sample, the offset takes the value 0. The offset shall reference the begifpning
of a NAL unit length field.

data_length: The number of bytes to copy. If this field takes the value 0, then the entire single referenced
NAL| unit is copied (i.e. the length to copy is taken from the length field/eferenced by the data offset,
augmented by the additional_bytes field in the case of Aggregators).

NOTE If the two tracks use different 1lengthSizeMinusOne values,then the extracted data will neg¢d re-
formatting to conform to the destination track’s length field size.

Both extractprs and aggregators use NAL unit headers with the NAL unit header SVC extension. The|NAL
units extracted by an extractor or aggregated by an aggregator are all those NAL units that are referenced or
included by fecursively inspecting the contents of aggregator or extractor NAL units. The fields nal_ref{_idc,
idr_flag, priofity_id, no_inter_layer_pred_flag, dependency id, quality_id, temporal_id, use_ref base pic|flag,

discardable [flag, and output_flag shall take the following values:

The fields bg1ow shall take the following yalues:

38

nal_ref_idc shall be set to- the highest values of the fields, respectively, in all the extracted or
aggregated NAL units.

idr_flag shall be set {0,the highest values of the fields, respectively, in all the extracted or aggregated
NAL units.

priorifpy id, temporal_id, dependency_id, and quality_ id shall be set to the lowest values of
the flelds, respectively, in all the extracted or aggregated NAL units.

discarflable’ flag shall be set to 1 if and only if all the extracted or aggregated NAL units have the
distardable flagsetto 1, and setto 0 otherwise.

output_flag should be set to 1 if at least one of the aggregated or extracted NAL units has this flag set
to 1, and otherwise set to 0.

use_ref base_pic_flag shall be setto 1 if and only if at least one of the extracted or aggregated VCL
NAL units have the use_ref_base_pic_flag setto 1, and set to O otherwise.

no_inter layer_pred_flag shall be set to 1 if and only if all the extracted or aggregated VCL NAL
units have the no_inter_layer_ pred_flag setto 1, and set to 0 otherwise.
If the set of extracted or aggregated NAL units is empty, then each of these fields takes a
value conformant with the mapped tier description.

NOTE Aggregators could group NAL units with different scalability information.
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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 such Aggregators may be done with the tier description and the NAL unit map groups. In this case
more than one Aggregator with the same scalability information may occur in one sample.

NOTE If multiple scalable tracks reference the same media data, then an aggregator should 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 the Aggregator includes only the header, and additional_bytes is zero) may exist.

B.5

Both

NAL unit header values for MVC

Aggregators and Extractors use NAL unit headers with the NAL unit header extension. The NAL units

extracted by an extractor or aggregated by an aggregator are all those NAL units that are rgferenced or

inclufded by recursively inspecting the contents of aggregator or extractor NAL units:

The

anchor_pic_flag, and inter_view_flag shall take the following values:

1]

fields nal_ref_idc, non_idr_flag, priority id, view_id, temporal_id,

non_idr_flag shall be set to the lowest values of the field in-all the aggregated or extracte

al_ref_idc shall be set to the highest values of the field in all'the aggregated or extracted|NAL units.

1 NAL units.

priority_id and temporal_id shall be set to the lowest values of the fields, respectively, in all the

aggregated or extracted NAL units.

Tiew_id shall be set to the view_id value of the VCL NAL unit with the lowest view order index among all

the aggregated or extracted VCL NAL unitst

nchor_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.
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Annex C
(normative)

SVC and MVC sample group definitions

C.1 Introduction

The followin
MVC stream

If views fronmp the same MVC bitstream are stored in multiple MVC tracks and one or more™of'these t
ple views, sample group entries and map groups can be used for these tracks(egntaining md

contain mult
views.

There are a
Scalable Grq

Each Scalalj
stream, res(
points. A gr
Entries, resp

For each ti

SampleGroy
primary defir

Though the

grouping is mot a true sample grouping as each-sample may be associated with more than one tier, as

groups are U
not be a Sa

fact, describg a whole sample. Even if.a:SampleToGroup box of the grouping type 'scif' or ‘mvif’ is pre
the informatjon is not needed for extraction of NAL units of tiers; instead, the map groups must al

document t

that may be heeded for extraction of NAL units.

A multiview group specifiestan MVC operating point and is therefore associated with the target output vie

the MVC o

j sample groups may be used in an SVC or MVC track to document the structure of the'S

buping type of ‘scif’ or ‘mvif’ is used to define Scalable Group Entries or Multiview @
ectively.

br, there may be more than one Scalable Group Entry or Multiview Group Entry i

Cor

and to ease obtaining information of subsets of the stream and extraction of any of the(subsets.

number of boxes, defined below, which may occur in the sample greup description, namel
up Entry for an SVC stream or the Multiview Group Entry for an MV/C ‘'stream.

le Group Entry or Multiview Group Entry documents a subget-of the SVC stream or the

acks
Itiple

y the

MVC

ectively. Each of the subsets is associated with a tier and may contain one or more opetating

pDescriptionBox of grouping type ‘scif’ or ‘mizif’, respectively. Only one of those entries i
ition of the tier.

Scalable and Multiview Group Entries are contained in the SampleGroupDescription box

sed to describe sections of the samples — the NAL units. As a result, it is possible that ther

pleToGroup box of the grouping type 'scif' or ‘mvif’, unless it happens that a group do{
sent,
ways

‘pattern’ of NAL units within the samples and provide the NAL-unit-to-tier mapping inform

rating point-"The Multiview Group box, defined in F.8.3, is used to specify a multiview g

roup

the

5 the

, the
hese
may
S, in

ation

s of
roup.

Many of the| boxes.Used to characterize SVC and MVC tiers are also used to characterize MVC opelfating

points and c@n therefore be contained in the Multiview Group box too.
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C.2 Definition
C.2.1 Tier information box

C.2.1.1 Definition

Box Type: ‘tiri’

Container:  ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
Mandatory: Yes

Quantity: Zero or One // depends on primary_definition

The tier information box provides information about the profile, level, frame size, discardability, ar
of a govered bitstream subset. If the Tier Information box is included in a Scalable Group entry o
Group entry, the covered bitstream subset consists of the tier and tiers it depends upon., If the Tie
box is included in a Multiview Group box, the covered bitstream subset consists of the'target ou
the multiview group and all the views required for decoding the target output views.

C.21.2 Syntax

¢4s TierInfoBox extends Box(‘tiri’){ //Mandatory Box
Uynsigned int(16) tierID;

uynsigned int(8) profileIndication;
ynsigned int(8) profile_compatibility;
ynsigned int(8) levelIndication;
unsigned int(8) reserved = 0;

nsigned int(16) wvisualWidth;

nsigned int(16) wvisualHeight;

==

nsigned int(2) discardable;
nsigned int(2) constantFrameRateé;
nsigned int(4) reserved = 0;
nsigned int(16) frameRate;

oo o o

C.2.1.3 Semantics

p=s

tierID must be)set to the reserved value 0.

=

applies#p the covered bitstream subset.

=

arhont

ierID gives the identifier of the tier, when the Tier Information box is included a Scalable
or a Multiview Group entry. Otherwise, the semantics of tierID are unspecified, and

rofileIndication contains the profile_idc as defined in ISO/IEC 14496-10, when th

rofile~compatibility is a byte defined exactly the same as the byte which occurs
profile_idc and level_idc in a sequence parameter set or a subset sequence parameter se
in 1SO/IEC 14496-10 Annex G or Annex H, when the parameters apply to the cover

d frame-rate
I a Multiview
I Information
tput views of

Group entry
in this case,

e parameter

between the
t, as defined
bd bitstream

Avlvieiv

levelIndication contains the level_idc as defined in ISO/IEC 14496-10, when the parameter 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 bitstream subset are target
output views. If the Tier Information Box is included in a Multiview Group Box, levelIndication
shall be valid when the views specified by the respective multiview group are the target output views.
If levelIndication is equal to O for an MVC stream, the level that applies to the covered bitstream

subset and operating with all the views being target output views is unspecified.

The 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 levelIndication, is compatible.

© ISO/IEC 2010 — All rights reserved
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NOTE

visualwidth 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 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.

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

C.2.2 Tier pit rate box
C.2.21

Box Type: | ‘tibr
Container: | ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox

Mandatory: | No
Quantity: Zera ar Qne

discarflable takes one of the following values; the value 02 is reserved.

visualHeight gives the value of the height 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
reprgsentation of this tier in the stream or any view component of the covered bitstreamsubset.

00 fthis tier does not contain NAL units with discardable_flag (for SVC) equalte*1 or inter_view flag
for MVC) equal to 0.

01 fthis tier contains both NAL units with discardable_flag (for SVC) egtalto 1 or inter_view_flag (for
MVC) equal to 0 and discardable_flag (for SVC) equal to 0 or inter\ view_flag (for MVC) equd to 1.

03 all NAL units in this tier are with discardable_flag (for SVC) equal to 1 or inter_view_flag (for MVC)
bqual to 0.

constahtFrameRate specifies if the frame rate of this tierds constant. A value of 0 denotes a|non-

congtant frame rate, a value of 1 denotes a constant frante‘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_corfesponding to this tier and all the lower tierg that

this fier depends on is decoded in frames per second rounded to the closest integer using the Round
funcfion specified in ISO/IEC 14496-10. If\constantFrameRate has a value of 0 or 2 |then
frameRate gives the average frame gate. If constantFrameRate has a value of 1 |then
frameRate gives the constant frame rate: frameRate equal to 0 indicates an unspecified frame rate.
For BVC streams, decoded frames,:«complementary field pairs and non-paired fields are regarded as
framies when deriving the value of\ErameRate. For MVC streams, decoded view components of any
single view only are regarded-as:frames when deriving the value of frameRate, regardless gf the
totallnumber of the views, since’all output views are required to have simultaneous view components.

Définition

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:

42

a) 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 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.
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b) the long-term average bit rate of the tier; all NAL units of the tier are considered.

c) 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 of
the covered bitstream subset consisting of the target output views indicated by the multiview group and all the
views required for decoding of the target output views. The maximum and long-term average bit rate for the
covered bitstream subset are provided.

C.2.2.2 Syntax

clags TierBitRateBox extends Box(‘tibr’) {
ynsigned int (32) baseBitRate;
ynsigned int(32) maxBitRate;
ynsigned int(32) avgBitRate;
ynsigned int(32) tierBaseBitRate;
ynsigned int(32) tierMaxBitRate;
ynsigned int(32) tierAvgBitRate;

}

C.2.2.3 Semantics

aseBitRate gives the lowest long-term average bit rate 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 as follows. Let maxDid be the greatest deper
all NAL units of the tier, and minQid be thedeast quality_id for all NAL units of the tie
dependency_id equal to maxDid. The NAL.units that are taken into account when cg
bit rate value are as follows: 1) all NAL dnits of the tier except for those having de
equal to maxDid and quality_id greatep than minQid; 2) all NAL units of the lower tier
tier depends on.

dency_id for
r and having
Iculating this
pendency_id
s the current

For MVC streams, baseBitRate Shall be equal to avgBitRate.

maxBitRate gives the maximumchit rate in bits/second of the stream containing all NAL un
this tier and the lower tiers_this tier depends on, over any window of one second. All NAL

tier and the lower tiers this_tier depends on are taken into account.

t mapped to
units in this

hvgBitRate gives the.long-term average bit rate in bits/second of the stream containing|all NAL unit
mapped to this tierand the lower tiers this tier depends on, averaged over the entire stregam. All NAL
units in this tief and the lower tiers this tier depends on are taken into account.

tierBaseBitRate gives the lowest long-term average bit rate in bits/second of the strean

only this-tier over the entire stream. For SVC streams, the set of NAL units that are taken
whenrcalculating this bit rate value is the same as for baseBitRate but excluding all NAL

tierAvgBitRate.

arMaoscRB.

h made from
into account
| units of the

lower tiers this tier depends on. For MVC streams, tierBaseBitRate shall e equal to

itRate givesthe maximum-bit rate-in-bits/second-that isprovided-by only this

K

ier 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.

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.

© ISO/IEC 2010 — All rights reserved
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C.2.3 Priority range

C.2.3.1 Definition

Box Type:  ‘svpr

Container:  ScalableGroupEntry or MultiviewGroupEntry
Mandatory: Yes

Quantity: Exactly One

NOTE - this box was previously called SVCPriorityRangeBox.

This box rep

brts the minimum and maximum priority_id of the NAL units mapped to this tier.

C.2.3.2 Syntax

class Pri
unsign
unsign
unsign
unsign

3

{

brityRangeBox extends Box(‘svpr’)

bd int (2) reservedl = 0;
bd int (6) min_priorityId;
bd int (2) reserved2 = 0;
bd int (6) max_priorityId;

C.2.3.3 Semantics

min_pr
elent
tier.

C.2.4 SVC

C.241 De

Box Types:
Container:

Mandatory:
Quantity:

This box rep

The field m
dependency
of those NAI
the respectiv

lority_id, min_priority_id take the minimum or maximum value of the priority id s
ent that is present in the NAL unit header extension gf\the SVC or MVC NAL units mapped t
FFor AVC streams this takes the value that is, or wodld'be, in the prefix NAL unit.

dependency range
finition

‘svdr’
ScalableGroupEntry
Yes

Exactly One

brts the minimum and maximum dependency_id of the NAL units mapped to this tier.

n_temporal_id\reports the minimum value of temporal_id of the NAL units in the tier h
| id equal to)min_dependency_id, Similarly the field min_quality _id reports the minimum qual

units. Tthe fields max_temporal_id and max_quality_id similarly report on the maximum valu
e fields:in those NAL units having dependency _id equal to max_dependency id.

C.2.4.2 Syntax

class SVCDependencyRangeBox extends Box(‘'svop’)

ntax
o the

hving
ty_id
es of

{

unsigned int(3) min_dependency_id;
unsigned int(3) min_temporal_id;
unsigned int(6) reserved = 0;
unsigned int(4) min_quality_id;
unsigned int(3) max_dependency_id;
unsigned int(3) max_ temporal_id;
unsigned int(6) reserved = 0;
unsigned int(4) max_quality_id;

44
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C.2.4.3 Semantics

min_dependency_id, max_dependency_id take the minimum or maximum value of the
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 this takes the value
that is, or would be, in the prefix NAL unit (note: this value is zero).

min_temporal_id, max_temporal_id take the minimum or value of the temporal_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 having dependency id equal to min_dependency_id and
max_dependency_id respectively . For AVC streams this takes the value that is, or would be, in the

nrafix NAL _unit
PFOHX—PRt—tH -

Min_quality_id, max_quality_id take the minimum or value of the quality_id syntax|element that
is present in the scalable extension NAL unit header defined in the SVC video specificatign of the NAL
units mapped to the tier having dependency id equal to min_dépendengy_id and
max_dependency_id respectively . For AVC streams this takes the value that.is, or wollld be, in the
prefix NAL unit.

C.2.p Initial parameter sets box
C.2.5.1 Definition

Box [ype:  ‘svip’

Contpiner:  ScalableGroupEntry or MultiviewGroupEntry
Manglatory: No

Quantity: Zero or One

The BVC initial parameter sets box documents which-parameter sets are needed for decoding th|s tier and all
the lpwer tiers it depends on.

C.2.5.2 Syntax

clags InitialParameterSetBox'\.extends Box (‘svip’) {
unsigned int(8) sps_id\eount;

for (i=0; i< sps_id_ceunt; i++)

unsigned int(8) SPS_index;

unsigned int(8) pps. id_count;

for (i=0; i< pps&~1d_count; i++)

unsigned int (8) PPS_index;

C.2.5.3 Semantics

gps_id_count, pps_id_count gives the number of entries in the following tables.

Eow=1 . al H oot i [almYal [N + QDG M P Y Ho~ | H daod £ <l =~ H +la t' d ”
Fo__11IUT SMCTUINITO At UIC O O Ul oUUSTL OO WILIT U'Tio MIUTA 1o TITTUTU TUI UUL&\JUIIIH uamns Ier an a

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.
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C.2.6 SVC

rect region box

C.2.6.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘rrgn’
ScalableGroupEntry
No
Zero or One

The SVC rect region box documents the geometry information of the region represented by the current tier
relative to the region represented by another tier. When extended spatial scalability was used to encode in the

current tier
signaled by
when the cu
sample basi
tierID. In this

C.2.6.2 Syntax

class Rec
unsign
unsign
unsign

if (dyn
uns

uns

uns

uns

3

C.2.6.3 Sedmantics

base_r
basgq

dynami
char
fixed

horizo
the
base

region

reprg¢sented.by/the tier, in luma samples of the base region.

Cropped region of another tier, then the geometry iformation of the cropped region ca
his box. This box can also be used to signal the geometry information of a region-of-interest
rrent tier is a sub-picture tier. This area can either be static for all samples or vary at\sampl
5. Note that it is possible that independent sub-pictures do not depend on all the tiers”with
case dependencies can be given with the tier dependency box.

FRegionBox extends Box(‘rrgn’) {
bd int (16) base_region_tierID;
,d int (1) dynamic_rect;

,d int (7) reserved = 0;
bmic_rect == 0) {

igned int(16) horizontal_offset;
igned int(16) vertical_offset;
igned int(16) region_width;
igned int(16) region_height;

bgion_tierID gives the tierld value~of the tier wherein the represented region is used a
region for derivation of the region-represented by the current tier.

~_rect equal to 1 indicates\that the region represented by the current tier is a dynam
ging rectangular part of the.base region. Otherwise the region represented by the current tie
rectangular part of the base region.

htal offset andSwertical_ offset give respectively the horizontal and vertical offse
op-left pixel of the\rectangular region represented by the tier, in relative to the top-left pixel ¢
region, in luma‘samples of the base region.

| width and-region_height give respectively the width and height of the rectangular r

n be
(ROI)
e-by-
ower

5 the

cally
ris a

ts of
f the

Bgion

C.2.7 Buff

bring information box

C.2.7.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘buff’

ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
No

Zero or One

The BufferingBox contains the buffer information of the covered bitstream subset. If the Buffering box is
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 required for
decoding the target output views.
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C.2.7.2 Syntax

class BufferingBox extends Box(‘buff’) {

unsigned int (16)

operating_ point_count

for (i = 0; i < operating point_count; i++) {
unsigned int (32) byte_rate
unsigned int (32) cpb_size
unsigned int (32) dpb_size
unsigned int (32) init_cpb_delay
unsigned int (32) init_dpb_delay

C.2.1

d

q

q

]

.3 Semantics

perating_point_count specifies the number of HRD operating points for, the' cover
subset. Values of the HRD parameters are specified separately for each operating point.
operating_point_count shall be greater than 0.

yvte_rate specifies the input byte rate (in bytes per second) to the coded picture buffer
HRD. The covered bitstream subset is constrained by the value of BitRate equal to byte
NAL HRD parameters as specified in ISO/IEC 14496-10. For¢VVEL HRD parameters,
BitRate is equal to byte_rate * 40 / 6. The value of byte_rate shall'be greater than 0.

pb_size specifies the required size of the coded picture buffer in bytes. The covered bitst
is constrained by the value of CpbSize equal to cpb_size *'8 for NAL HRD parameters as
ISO/IEC 14496-10. For VCL HRD parameters, the value’of CpbSize is equal to cpb_size

At least one pair of values of byte rate and cph-size of the same operating point shall cq
maximum bit rate and CPB size allowed by profile and level of the covered bitstream subs

ipb_size specifies the required size of the décoded picture buffer (DPB), in unit of bytes.
bitstream subset is constrained by .thé’ value of max_dec frame_ buffering equal
Floor( dpb_size ) / ( PicWidthMbs * FrameHeightinMbs * 256 * ChromaFormatFactor ) ) )
in ISO/IEC 14496-10.

nit_cpb_delay specifies the required delay between the time of arrival in the CPB of the
first access unit and the time“of removal from the CPB of the first access unit. It is in unitg
clock. The covered bitstream subset is constrained by the value of the nominal removs
first access unit from the\CPB, t;,( 0 ), equal to init_cpb_delay as specified in ISO/IEC 144

nit_dpb_delay specifies the required delay between the time of arrival in the DPB of the
picture and the/timie of output from the DPB of the first decoded picture. It is in units of a §

picture in_output order equal to init_dpb_delay as specified in ISO/IEC 14496-10 assur]
clock tick variable, t., is equal to 1/ 90 000.

15:2010(E)

bd bitstream
The value of

CPB) of the
rate * 8 for
the value of

ream subset
5 specified in
40/6.

nform to the
et.

The covered
to Min( 16,
as specified

irst bit of the

of a 90 kHz
| time of the
196-10.

irst decoded
0 kHz clock.

The coveredrbitstream subset is constrained by the value of dpb_output_delay for the first decoded

ning that the

C.2.8 Tier dependency box

C.2.8.1 Definition

Box Type: ‘ldep’

Container:  ScalableGroupEntry or MultiviewGroupEntry

Mandatory: No for ScalableGroupEntry, Yes for MultiviewGroupEntry
Quantity: Zero or One

The TierDependencyBox identifies the tiers that the current tier is dependent on.
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C.2.8.2 Syntax

class TierDependencyBox extends Box(‘'ldep’) {

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

for

entry_count;
i < entry_count; i++)
dependencyTierId;

0;

C.2.8.3 Semantics

dependencyTierId gives the tierld of a tier on which the current tier is directly or indirectly dependent.

Tier
inter|
Ais

of dependencyTierld shall be smaller than the tierld of the current tier. The decoding of¢he"currer

requ
the |

C.29 svC

C.2.91

Box Type:
Container:
Mandatory:
Quantity:

This box prg
current tier ig

NOT|
only

The assignm

A ROI ID, denoted as roi_id, is specified:for each ROI in a tier. If iroi_type is equal to 0, roi_id is equal {

index of a R
“macroblock
region. If iro
equalto 2, r
contain statq

C.2.9.2 Syntax

class Iro

Définition

A is directly dependent on tier B if there is at least one NAL unit in tier A using inter predi
tlayer prediction, or inter-view prediction from tier B. Tier A is indirectly dependent on tier B
hot directly dependent on tier B while decoding of tier A requires the presence of tier B.\The

res the presence of the tier indicated by dependencyTierld. All dependencies up\to the tierf
bwest tierld shall be given with the TierDependencyBox.

region of interest box

‘iroi’
ScalableGroupEntry
No

Zero or One

vides the geometry information of region-of-interest (ROI) divisions of the current tier, whe
encoded to multiple (typically a large number,of) independent rectangular ROls.

= This box is typically used for interactive ROl use cases, where the server can interactively trg
he NAL units belonging to the ROlIs requésted by a client.

ent of NAL units to a ROI is done'in a time parallel metadata track as specified in Annex D.

Ol in a ROI raster scan (see ISO/IEC 14496-10 for the definition of "raster scan” and the u
raster scan”) of the_region represented by the tier starting with zero for the top-left ROl i
| type is equal to 1, voi_id is equal to the entry index i in the syntax of IroilnfoBox(). If iroi_ty
i_id is set to a number identifying the region of interest. In this case, the temporal metadata
ments mapping. NAL units to roi_ids.

| InfoBox extends Box(‘iroi’) {

unsign

ction,
f tier
alue
t tier
with

n the

nsmit

b the
se of
n the
pe is
must

eANInt (2) iroi type;

unsigned int (6)
if(iroi_type == 0)
unsigned int (8)
unsigned int (8)

}

reserved = 0;

{
grid_roi_mb_width;
grid_roi_mb_height;

else if(iroi_type == 1){

unsigned int (24)

for

unsigned int (32)
unsigned int
unsigned int

48

num_roi;

i<= num_roi; i++) {
top_left_mb;
roi_mb_width;

roi_mb_height;

(int i=1;

8)
8)

—
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C.2.9.3 Semantics

iroi_type indicates the types of region division for all the ROIs. The value 0 indicates that all the ROls
(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 ROl is separately signalled. The value 2
indicates that the geometry can not be given. Values greater than 2 are reserved.

grid_roi_mb_width and grid_roi_mb_height indicate the width and height, respectively, in units
of macroblocks, of the ROls. All the ROIs have identical width and height, with the following
exceptions.

When (PicWidthInMbs % grid_roi_mb_width ) is not equal to 0, the right-most ROIls have a
width equalto ( PicWidthInMbs % grid_roi_mb_width ) macroblocks.

When (PicHeightInMbs % grid_roi_mb_height ) is not equal to O, the bottom-mogst ROIls have
a height equal to ( PicHeightInMbs % grid_roi_mb_height ) macroblocks.

Where PicwidthInMbs and PicHeightInMbs are the visual width and height of a deqoded picture
of the tier representation in units of macroblocks, respectively, as specifiegyi’ ISO/IEC 14496-10, (x %
y) returns the remainder of x divided by y.

num_roi indicates the number of ROIs in a coded picture of the tier representation.

top_left_mb specifies the macroblock address of the first macroblock in raster scan order |n the ROI of
the current entry. The value of top_left_mb shall be equalto the syntax element first| mb_in_slice
of the coded slices that belong to the current tier and that(eever the top-left macroblock ¢f the ROI of
the current entry.

foi_mb_width and roi_mb_height indicate the width and height, respectively, in unit of macroblocks,
of the ROI of the current entry.

C.2.10 SVC lightweight transcoding Box

C.2.10.1 Definition

Box [ype: ‘tran’

Contpiner:  ScalableGroupEntry
Mandatory: No

Quantity: Zero or One

The presence of the box indicates that the bitstream represented by this tier (and tiers it depends upon) can
be trinscoded from an/SYC stream to an AVC stream as indicated, and that the transcoded bitstream can be
given the indicated profile and level indicators, with the indicated bit rates. The information on fthe resulting
profile, level, and bit.rate may be given for either of the entropy coding systems, or both.

C.2.10.2 Syntax

clags{TranscodingInfoBox extends Box(‘'tran’) {

nsigned int(4) reserved = 0;

unsigned int(2) conversion_idc;

unsigned int(l) cavlc_info_present_flag;

unsigned int(l) 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_bitrate;
unsigned int(32) cabac_avg_bitrate;
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C.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/IEC 14496-10 Annex G. conversion_idc equal to 3 is reserved.

cavlc_info_present_flag specifies whether the transcoding information of the translated bitstream
using the Context-based Adaptive Variable Length Coding (CAVLC) entropy coder (i.e. when the
syntax element entropy_coding_mode_flag in the translated bitstream is equal to 0) as specified in
ISO/IEC 14496-10 Annex G is present.

cabac_info_present_flag specifies whether the transcoding information of the translated bitstream
using the Context-based Adaptive Binary Arithmetic Coding (CABAC) entropy coder (i.e.. yvhen
entropy_coding_mode_flag in the translated bitstream is equal to 1) as specified in ISO/IEC 14496-10
Anngex G is present.

cavlc_profile_level_idc is the exact copy of the three bytes comprised, 6f " profilg_idc,
congtraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3 flag-and level_idc, if
thesp syntax elements were used to specify the profile and level compliancy)of the transcoded
bitstfeam using the CAVLC entropy coder.

cavlc_max_bitrate specifies the maximum bit rate in bits/second (units ©of 1000 bits/sec), ovel any
window of one second, that is provided by the transcoded bitstream usirg the CAVLC entropy coder.

cavlc_gvg_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.

cabac_profile_level_idc is the exact copy of the ,thtee bytes comprised of profilg idc,
congtraint_set0_flag, constraint_set1_flag, constraint_set2.flag, constraint_set3 flag and level_idc, if
thesp syntax elements were used to specify the prafileand level compliancy of the transcoded
bitstfeam using the CABAC entropy coder.

cabac_max_bitrate specifies the maximum bit ratein bits/second (units of 1000 bits/sec), ovef any
window of one second, that is provided by the.franscoded bitstream using the CABAC entropy cofler.

cabac_pvg_bitrate specifies the average-bit rate in bits/second (units of 1000 bits/sec) tHat is
provjded by the transcoded bitstream using-the CABAC entropy coder.

C.2.11 Scalable and multiview group éentries

C.2.11.1 Infroduction

Each scalafle or multiview (greup entry is associated with a grouplD and a tierlD. The tierID entries are
ordered in tgrms of their dependency signalled by the value of tierID. A larger value of tierID indicates a hjgher
tier. A valug 0 indicates ‘the lowest tier. Decoding of a tier is independent of any higher tier but mgy be
dependent on lower tiers. Therefore, the lowest tier can be decoded independently, decoding of tier 1 may be
dependent gn tier @;-decoding of tier 2 may be dependent on tiers 0 and 1, and so on. A tier can include|data
from one or mare.Jayers or views in the video stream.

If two tiers are mutually independent in an SVC stream, then it is required that the tier that has the greater
importance, in the view of the content creator, shall be the lower tier (i.e. have the smaller tierID).

NOTE For example, two tiers are mutually independent (though there may be some lower tiers that they both depend
on). The first tier, if presented, has higher frame rate but lower individual picture quality, while the second tier, if presented,
has lower frame rate but higher individual picture quality. If the file composer can identify that the first tier offers a better
user experience for this content than the second tier, then the first tier is assigned a lower tierlD value than the second tier.

There shall be exactly one primary definition for each tier. For each ScalableGroupEntry or

MultiviewGroupEntry, when the field primary_grouplD is equal to the field grouplID, the group is the primary
definition of this tier, and the following applies.
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TierInfoBox and PriorityRangeBox shall be present.

For a certain tier, if any of the optional boxes is not present, then that information is not defined for
that tier (there is no inheritance of tier information). If for a certain tier no TierDependencyBox is
present then this tier may depend on all tiers with lower tierID.

If the InitialParameterSetBox is present then the parameter sets needed for decoding this tier and all
the lower tiers it depends on are indicated with this box. If this box is not present then it is not
signalled whether all the parameter sets given by the SVCDecoderConfigurationRecord or
MVCDecoderConfigurationRecord are needed. If parameter set streams are used, then the
InitialParameterSetBox shall not be present.

The values of tierIDs are not required to be contiguous.

Addifionally, for each ScalableGroupEntry, when the field primary grouplD is equal to'the field groupiD,
SVCPependencyRangeBox shall be present. Additionally, for each MultiviewGroupEntry, when the field

primary_grouplD is equal to the field grouplID, ViewldentifierBox shall be present.

For ¢ach specified tierID, there shall be at least one NAL unit that is associateéd with it. In othef words, it is

disal

Each

owed to specify tiers that are not used in the track.

NAL unit in the elementary stream is associated with a tierID-value as follows. First, ea¢ch sample is

assofriated with a map of grouplD values through the sample.-grouping of type “scnm” ps specified
subsequently. The “scnm” sample grouping therefore indicatesvthe association between NAL units and
grouplD values within each sample. Values of grouplD can theén be associated with values of tieflD using the

sam

le group description box of type “scif” or “‘mvif”. NAL units associated with a particulan tierID value

may [require all or some of the NAL units associated witty smaller tierlD values for proper decoding operation,

but

ill never require any NAL unit associated with aigreater tierID value. (i.e., dependency will{only exist in
the direction of lower tiers).

A Sgrver or Player can choose a subset of tierlD values that will be needed for proper decoding operation

bas

group description box of type “scif” or “mvE£”.

Sinc
field,

The

on the values of the description fields*present within the entries (e.g., frame rate, etc) of the sample

the ScalableGroupEntry and the MultiviewGroupEntry are of variable length and have no irfternal length

the SampleGroupDescription,'Box which contains either of them must carry length information for its
entri¢s according to version 1©f,the SampleGroupDescription box definition.

Jata in a particular tiermay be protected; this is indicated by the presence of a ProtectionSchemelnfoBox
in the tier definition. If-any tier is so protected then:

If the base layer or base view (AVC) is protected, then the sample entry must also be trgnsformed by
changing its four-character code, and adding a ProtectionSchemelnfoBox, in the standard way.

If.any layer or view is protected in a track, a ProtectionSchemelnfoBox of some kind mus{ be added to
the sample entry (this is the ‘warning’ that some protection is in effect). The original formiat box in the

ProtectionSchemelnfoBox is required but may not be needed as the four-character code in the
SampleEntry might not have changed if, for example, the base layer is un-protected.

Extractors may point to data in protected SVC streams; the byte references are to data ‘on disc’ (i.e.
possibly protected). When protecting, if extractors are permitted by the scheme in use, and the
protection changes data sizes, then extractors may need re-writing.
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C.2.11.2 Scalable group entry
C.2.11.2.1 Definition

Group Type: ‘scif’

Container:  Sample Group Description Box (‘sgpd')
Mandatory: No
Quantity: Zero or More

C.2.11.2.2 Syntax

class ScalableGroupEntry () extends VisualSampleGroupEntry ('scif') {
unsigngd int(8) grouplD;
unsigngd int(8) primary_grouplD;
unsigngd int(l) is_tier_IDR;
unsigngd int (1) noInterLayerPredFlag;
unsigngd int (1) useRefBasePicFlag;
unsigngd int(l) storeBaseRepFlag;
unsignegd int(l) is_tl_switching point;
unsigngd int(3) reserved = 0;
unsigngd int(8) tl_switching distance;
if (grpupID == primary groupID) // primary definitiof Yof tier
{
TierInfoBox () ; // Mandatory
SvCpependencyRangeBox () ; // Mandatory
PriprityRangeBox () ; // Mandatory
//Optional Boxes or fields may follow when defined later
TierBitRateBox () ; // optienal
RecfRegionBox () ; // optiodnal
BufferingBox () ; // optional
TiefDependencyBox () ; //\optional
InifialParameterSetBox () ; /1S optional
IrofiInfoBox () ; Y/ optional
ProfectionSchemeInfoBox () ; // optional
TrahscodingInfoBox () ; // optional
}
}
C.2.11.2.3 PBemantics
groupID gives the identifier of the group entry; grouplDs are arbitrary values but shall be unique.
primary_groupID specifies the group containing the primary definition of this tier. If this value is équal
to thle value-of grouplD then this group is the primary definition of this tier.

is_tier.<ZDR when set to 1,

repres

indicates that, for the members of this group, the coded pictures @

cani-ahnn r\'F i-hn hu'thx:-{' Iaynr (| - +hcx Iaynr un{'h H‘\cx hunhnof \lalnn n'F Hnnnnrh:nnrs\l :rl a2 cha

f the
d-as-specified

in ISO/IEC 14496-10 Annex G) are IDR

pictures. A value of 0 indicates that, for the members of this

group, the coded pictures of the representation of the highest layer are not IDR pictures.

nolnterLayerPredFlag when set to 1

indicates that the members of this group are with

no_inter_layer _pred_flag equal to 1 and coded without using inter layer prediction. A value of 0

indicates that the members of this group

useRefBasePicFlag when set to 1

may have been coded using inter layer prediction.

indicates that the members of this group are with

use_ref base pic_flag equal to 1 and using decoded base representations for inter prediction such

that mismatch due to discarding of NAL
indicates that the members of this group

52

units with quality_id greater than 0 is controlled. A value of 0
may have any value of use_ref base_pic_flag.
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storeBaseRepFlag when set to 1 indicates that the members of this group are with
store_base_rep_flag equal to 1 such that the corresponding decoded base representations are
stored when the decoding operates at the current tier. A value of 0 indicates that the members of this

is_

group may have any value of store_base_rep_flag.

t1l_switching _point when set to 1, indicates that, for the members of this group, those having

the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex G are temporal layer

switching points. Let the highest value of temporal_id of the members of this group be
bitstream can be switched at any of the members having temporal_id equal to tld from

tld, then the
the temporal

layer with temporal_id equal to tld-1 to the temporal layer with temporal_id equal to tld, provided that
the members with temporal_id equal to tld-1 indicated by tl_switching_distance have been processed

(transmitted and decoded). is tl switching point equal to O indicates that the me

mbers of this

C.2.1

C.2.1

Grou
Cont
Man
Qua

C.2.1

claq

IR R R

group having the highest value of temporal_id as specified in ISO/IEC 14496-10 AnnexQ
not be temporal layer switching points.

1_switching_distance is used when is_tl_switching_point is 1. It indicates the numbe
of the temporal layer with temporal_id equal to tld-1 that must be decoded té.ensure dg
the stream at or above temporal layer tld from the switching point onward~The value
temporal switching point with no dependency on the lower temporal layer. This required d
particular sample may be reduced by a temporal layer switching,distance statement
parallel metadata track for a specific sample.

1.3 Multiview group entry

1.3.1 Definition

p Type: ‘mvif

piner:  Sample Group Description Box ('sgpd')

atory: No

tity: Zero or More

1.3.2 Syntax

s MultiviewGroupEntry () extends VisualSampleGroupEntry ('mvif') {

nsigned int (8) grouplD;

nsigned int(8) primarwlgrouplD;

nsigned int(4) resexwved = 0;

nsigned int (1) is_tl 'switching_point;

nsigned int(3) xeserved = 0;

nsigned int (8)%&l switching_distance;

f (groupID == primary_groupID) // primary definition of tier
ViewIdentifierBox () ; // Mandatory
TierInfoBox () ; // Mandatory
Ti&rDependencyBox () ; // Mandatory
PriorityRangeBox () ; // Mandatory

may or may

r of samples
ecodability of
) indicates a
istance for a

in the time

Optional Boxes or fields may follow when defined later

TierBitRateBox () ; // optional
BufferingBox () ; // optional
InitialParameterSetBox () ; // optional
ProtectionSchemeInfoBox () ; // optional
ViewPriorityBox () ; // optional
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C.2.11.3.3 Semantics

groupID gives the identifier of the group entry; grouplDs are arbitrary values but shall be unique.

primary_groupID specifies the group containing the primary definition of this tier. If this value is equal

to the value of grouplD then this group is the primary definition of this tier.

is_tl_switching_point when set to 1, indicates that, for the members of this group, those having

t1l_swifching_distance is used when is_tl _switching_point is 1. It indicates the number of san

C.3 Mapping NAL units to map groups and tiers

C.3.1 Intrdduction

In order to dlescribe scalability or view hierarchy within an~8VC or MVC access unit, two kinds of s3
groups are used:

a)

b)

Defining map groups requires.that there is a limited number of map grouping patterns for all access un
there is a vafying number.of NAL units in successive access units for a given tier, Aggregators can be us
make these yarying struCtures consistent and to reduce the number of map groups required.

C.3.2 Map|group definition

the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex H are temporal

layer

switching points. Let the highest value of temporal_id of the members of this group be tld, then the

bitstream can be switched at any of the members having temporal_id equal to tld from the tem

poral

layer with temporal_id equal to tld-1 to the temporal layer with temporal_id equal to tld, provided that

the members with temporal_id equal 1o i[d-T indicated by T_switching_distance have been proce
(trarfsmitted and decoded). is_t1_switching point equal to 0 indicates that the members-G
group having the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex H-may o
not e temporal layer switching points.

of the temporal layer with temporal_id equal to tld-1 that must be decoded to ensure decodabil

ssed
f this
may

hples
ity of

the gtream at or above temporal layer tld from the switching point onward. The"value O indicates a

temporal switching point with no dependency on the lower temporal layer. This required distance
particular sample may be reduced by a temporal layer switching distance statement in the
parallel metadata track for a specific sample.

a group to describe sections of a sample.” For each of the groups, a ScalableGroupEntry
MultjviewGroupEntry exists which defines\the group properties. Note that these describe tiers, ng

for a
time

mple

or a
t the

entire stream, and therefore describethe NAL units belonging to one tier at any instant, not the ¢ntire

AU. See C.1 and C.2.

a mip group, that describes the mapping of each NAL unit inside an AU to a map grou
grouping_type ‘scnm’). For éach different sequence of NAL units belonging to a particular map g
a SdalableNALUMapEntry-exists. Within an AU a map group includes all NAL units of a tier.

p (of
roup,

its. If
ed to

Group Type: 'scnm’

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

Quantity: Zero or More

Each sample is associated with a group_description_index in the SampleToGroupBox with grouping_type
‘scnm’. A SampleGroupDescriptionBox with grouping type ‘scnm’ contains a ScalableNALUMapEntry for
each group_description_index.

54
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class ScalableNALUMapEntry () extends VisualSampleGroupEntry ('scnm') {
unsigned int(8) reserved = 0;
unsigned int (8) NALU_count;
for (i=1; i<= NALU count; 1i++)
unsigned int(8) grouplD;
}
}

Each sample belonging to a given map group has exactly NALU_count NAL units in it (possi
aggregators to group together NAL units of the same layer or view). Each of those NAL units
corresponding scalable or multiview group as described by the groupID.

bly by using
maps to the

NOTE 1 An arbitrarily chosen grouplD is used here, rather than the more obvious scalable or multivie
from [the sample group description box, so that if scalable groups are deleted or re-ordered these bper
deteqgted and handled. Note also that there may be one or more scalable or multiview groups in a given.tier.

NOTE 2  If movie fragments are used, new maps cannot be introduced in the fragments (only the ass
new $amples to pre-existing maps). In this case, care should be taken to introduce, in the(movie box, all
may Ibe needed.

C.4|Decode re-timing groups

C.4.1 Introduction

Group Type: ‘dtrt’

Contpiner:  Sample Group Description Box (‘sgpd')
Mandatory: No

Quantity: Zero or More

When temporal layers are discarded, re-timing.the’decoding times of some or all samples may &
ensure that the stream complies with all buffer and HRD requirements. Also re-timing may
trangmission and decoding process. Compgsition times are not affected. If the stream is 'thinneqg
and fhere is a re-timing sample groupindg: for tierlD Y, where Y is the largest such tierID less
contains re-timing sample grouping,.then the adjusted decode time is the time from the time-to-
(the priginal decode time), plus the(given re-timing: newDTS = oldDTS + delta. The CTS is giver
the gomposition time to sampletable: CTS = oldDTS + compositionOffset, which is CTS = newl
compositionOffset.

(v group index
ations can be

bciation of the
the maps that

e needed to
improve the
' to tierlD X,
than X that
sample table
as usual by
TS - delta +

This [re-timing is given as~sample groups, which are associated with samples by using the normal sample-to-

group structures. Each-group provides a set of re-timing deltas and their associated tierIDs
definjtion must be ordered by increasing tierID.

C.4.2 Syntax

clags{bPecodeRetimingEntry () extends VisualSampleGroupEntry ('dtrt') {
unsigned int(8) tierCount;

. The group

for (i=1; i<=tierCount; i++) {
unsigned int(16) tierID;
signed int(16) delta;

C.4.3 Semantics

tierID gives the ID of a tier that maps to a temporal level; the tiers with equal or greater tierID, up to the

next tierlD in this group, use the given decode time delta

delta provides an adjustment for the decode time
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C.5 View Priority Sample Grouping

C.5.1 Definition

View Priority sample grouping is used to label views with priorities based on content. The higher the co

ntent

priority, the more interesting or important the view is for the viewer (audience). Note that the ‘structural’ priority
id used in the NAL unit header extension has another meaning and indicates dependencies on other views
due to encoding constraints rather than the importance of the view itself, and that though coding dependency
imposes constraints on priority_id values, priority_id values do not necessarily indicate coding dependencies.

Content priority id can help a player or viewer selecting interesting views and can also be used as addi

ional

information yhen pruning views from a file. In the latter case, content priority indicates where pruningcis
harmful whep several views have similar structural priorities due to encoding constraints.

0 or version 1 of the Sample to Group Box may be used with the View Priority sample grou

least

ping.

If version 0 ¢f the Sample to Group Box is used and the MVC View Priority Assignment URI box is presént in

the sample entry, the used priority assignment method is indicated by the first URI entryof the MVC
Priority Assignment URI box. If version 1 of the Sample to Group Box is used and\the MVC View P
Assignment URI box is present in the sample entry, grouping_type_parameter is'a 1-based index t
MVC View Hriority Assignment URI box. If grouping_type_parameter points foja non-existing item i
MVC View Rriority Assignment URI box, or version 1 of the Sample to Group Bexis used and the MVC
Priority Assignment URI box is not present in the sample entry, grouping_type_parameter has no de
semantics but the same priority assignment method should be used cénsistently for a particular val
grouping_fpype_parameter.

View
iority
D the
n the
View
fined
e of

NOTE Jub-bitstreams extracted according to content_priority_id ©ohly might not form a conforming bitstreamn; for

example, nonfoutput views might have low content priority but be needéd for decoding some output views.

C.5.2 Syntax
class ViewPriorityBox extends Box (‘vipxr”™ {
for (if0; i++) { // To end of box

6) reserved = 0%
10) view_id;
32) content_priority_id;

unsfigned int (
unsfigned int (
unsfigned int (

}
class ViewyPriorityEntry (). \extends VisualSampleGroupEntry (’vipr’)
{

ViewPrforityBox () ;

}

C.5.3 Semantics

view_ig.déntifies the view. See the View Identifier box.

content_priority_id indicates real-world view priority based on content, i.e., not related to encoding

structure. A view that has a lower value than another view has a higher priority than that view.
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Annex D
(normative)

Temporal metadata support

D.1 Introduction

A timed metadata track, as defined in ISO/IEC 14496-12, may be used to provide temporal infor||nation about

the gssociated video track.

This |metadata is stored in metadata tracks. These tracks have a handler type ‘metal and are
media track using a track reference of type ‘cdsc’ as specified in ISO/IEC 14496-12(;The metadat
samples, the decoding time of which is equal to the media samples it describes. Compositio
pernfitted but not required in timed metadata tracks, but, if used, the compeosition timing mu
composition timing of the associated media track.

The [metadata is structured using conceptual statements. Each statement has a one-byte
indicpting what it is asserting, and a size, which is the length of its payload in bytes, not including
type fields. The length of the size field depends on the type field,

Therg are two important ‘structuring’ statements, groupOfStatements and sequenceOfStatements

The gtatement groupOfStatements allows several statements to be made about one thing, by gr
A groupOfStatements contains a set of statements all*'of which are asserted about the thing descr

inked to the
B is stored in
n offsets are
5t match the

type field —

the size and

buping them.
bed.

The ptatement type sequenceOfStatements may be used in the description of the entire sample] or of a NAL
unit jn the media stream that is an Aggregator or Extractor, to describe its sequence of NAL units. A
sequenceOfStatements contains a set -of’)statements, which are in one-to-one correspondence with the

sequence of contained objects in that which is described.

Each metadata sample is a collection (a group or sequence) of one or more statements about the temporally

aligned media sample. Each of-the statements in the collection may have a default type from the
or hgve an explicit single type“in each statement. Similarly, the default length may be indicated i
entry, or be inline in eachnsample. The overall sample is a collection of N statements. The 5
provides the statementtype of each sample (group or sequence), and (optionally) the default typ
valugs of the stateménts in the sample. It can also supply a statement which is true of every samp
by thjs metadata (an.‘overall’ statement).

Therg is a set/of pre-defined statement types defined in this International Standard, and the)
provisionfor.extension statements by other bodies.

Therke_are_statement typpc reserved to 1SQO_and other statement typpe reserved for dynamir‘

sample entry,
n the sample
ample entry
e and length
le described

re is explicit

assignment.

Dynamic assignment consists of a table in the Sample Entry of the metadata track, containing pairs mapping a

local statement ID to URIs.

The allocation of different categories of statement types is as follows.

0 no metadata (empty statement), reserved to ISO
1-95 short, reserved to ISO

96-191 short, user extension

192-223 long, reserved to ISO

224-255 long, user extension
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The URIs are used in the same sense as namespace identifiers in XML; they are not guaranteed to be de-
referenceable. If URLs are used, they should contain a month indication in the form yyyymm, indicating that
this use of the domain in the URL was authorized by the owner of that domain as of that month. An example

may be:
2 maps to http://www.example.com/200610/gateway-types#quality-model

For the purposes of this metadata, a prefix NAL unit and its associated AVC NAL unit are considered as one
NAL unit, and the prefix NAL unit provides the NAL unit header values except for the NAL unit type, which is
taken from the associated AVC NAL unit.

An aggregatpr NAL unit may be described, and if it is described by a sequence, the elements in the sequence
correspond ¢ne-one to the NAL units aggregated by both inclusion and reference. Similarly, an extractor| may
be described, and if it is described by a sequence, the elements in the sequence correspond one<one tp the

NAL units in|the extracted data.

In all sequernces, SEI NAL units are treated as any other NAL unit. If they need to be skipped in sequences,
an empty stgtement or a NAL header statement can be used.

D.2 Connjection to the video media data

A metadata [sample may store a data structure for each NAL unit in the*media data stream. The metadata
sample mus{ be temporally aligned to the media data sample (in decoding time).

N

=) =) ) \ I 35
- - — —
< < < @ <
Z || 2 %Q Nz || 2

1 2 3|4 5
A A A sﬁmplé
\Q.E 3 3 L] il
(] (] © (] ©
el el © el ©
& & 3 & 3
€ (1.2 [|.2 ||.2||.&

1 2 3 4 5
sample

Figure D.1 —Connection between media data and metadata

NOTE As illustrated in Figure D.1 synchronization between the NAL units in the media data stream and the
corrgsponding meta information is done by using the same structure in both streams (e.g. by counting NALY units
and metadata statements).

D.3 SVC meta data sample entry

D.3.1 Definition
The SVC Metadata Sample Entry extends the Metadata Sample Entry and includes a configuration box which

defines some default values for the samples and statements. It can also supply a statement which is valid for
every sample described by this metadata sample entry, and a mapping of user extension statements to URIs.
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The following example sample entry field values demonstrate different default possibilities:

sample_statement_type = groupOfStatements, default_statement_type=0, default_statement_length=0

— this is the ‘normal’ case, a group of statements about the entire sample

sample_statement_type = sequenceOfStatements, default_statement_type=0, default_statement_length=0

— where no statement needs to be made about the overall sample

sample_statement_type = sequenceOfStatements, default_statement_type=NALHeaderStatement,

If pri

default_statement_length=N

— compact samples consisting merely of NAL headers of length N, for each aligned NAL unit

brity override statements are used, then a priority assignment box may be present, providing

of thé methods referenced. When the box occurs here, the method_count may be greater than 1.

D.3.

clag
]
]

q

q

P Syntax

s statement (default_type, default_length) {
nt st_type, field_size = 0; // local variables, not*fields
nt st_length = 0, body_len = 0; // local variables,~not fields

f (default_type != 0) st_type = default_type;
1lse {
unsigned int(8) statement_type;
st_type = statement_type;
st_length = 1;
f (default_length != 0) body_len = default_length;
1lse {
if (st_type >= 192) field_size = 4;
else if (st_type > 0) field_size = 1;
else { body_len = 0; fieldJ\size = 0; }

if (field_size > 0) {
unsigned int(8*field -size) statement_length;
body_len = statement) length;
st_length += field_ size;

Insigned int (8) «statement_body[body len];
t_length += body_len;
s SVCMetadataSampleConfigBox extends FullBox(‘'svmC’)

nt A% // local variable, not a field
ngigned int (8) sample_statement_type; /* normally group, or seq */

unsigned 1int (8

)
ns¥gned int(8) default_statement_type;
) default_statement_length;

unsigned int(8) entry count;
for (i=1; i<=entry_count; i++) {
unsigned int(8) statement_type; // from the user extension ranges

string statement_namespace;

}
statement (0,0) overall_statement; /* NB may be the empty statement, type==0 */
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class SVC
unsign
for(j=
uns

uns

uns

uns

3

class SVCM

{
SVCMet
SVCPri
SVCPri
}

class Met
int to
for (t
sta

tot

D.3.3 Sem

statem

dyng

this

used
user

statem

statgment_length fields.
statempnt_namespace - gives a valid~URI, in null-terminated UTF-8 characters; if a URL, it s
contpin a month in the form yyyymm; defined or approved by the owner of the domain name in

URL

statem

sample
with

map
seq(

defaul
sam
this
def

PriorityLayerInfoBox extends Box(‘'‘qglif’){
ed int(8) pr_layer_num;

0; j< pr_layer_num; Jj++){

igned int(8) pr_layer;

igned int profile_level_idc;

igned int max_bitrate;

igned int avg_bitrate;

)
)

(24
(32
(32)

etadataSampleEntry

() extends MetadataSampleEntry(‘svcM‘)

\:‘LataSauL}_chCuufigBuA L./UJ.J.le.H 7
brityAssignmentBox methods;
brityLayerInfoBox priorities;

// optional
// optional

hbDataSample {

fall.ength; // local variable,
btallLength = 0; totallLength<sample_size; ) {

fement (default_statement_type, default_statement_length)
bl Length += the_statement.st_length;

not a field

the_statemer

antics

ent_type - an integer identifying a statement type~defined in this International Standar
mically defined in the corresponding sample entry ©f this track. In the SVCMetaDataSample
bntry also defines the namespace mapping for this.statement type of a dynamic statement. \}
to define a mapping, the statement_type must*have a value taken from the ranges reservg
extensions.

ent_length - the length in bytes of the statement body, not including the statement_typsq

as of the month indicated.
ent_body - the contents of the statement, as defined by the statement type

| statement_types=*describes whether the collection of statements in each sample assoqg
this sample entry-is either a group (each describing the whole sample) or a sequence
ped to a NAL«wnit of the sample), and therefore normally takes the value groupOfStatemer
enceOfStatements.

- _statement_type - in the case where all the first-level statements in all the assod

would normally only be used when the sample_statement_type is sequenceOfStatements.

Lt

d, or
Entry
Vhen
d for

and
hould

that

iated
each
ts or

iated

pbleshave the same type, that type can be supplied here and then not be present in each sample;

If no

UfNs nnnr‘lnd’ then 0 should be Q||pp|ind inthis field.

default_statement_length - in the case where all statements in all the associated samples have
the same length, that length can be supplied here and then not be present in each sample. If no
default is needed, then 0 should be supplied in this field.

pr_lay

er_numn specifies the number of the priority layer.

pr_layer specifies the identifier of the priority layer. Priority layer identifiers are unique across the
stream that is mapped to this metadata stream.

profile_level_idc specifies the profile and level compliancy of the bitstream of the priority layer
identified by pr_layer. 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

60
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these syntax elements were used to specify the profile and level compliancy of the bitstream of the
priority layer.

max_bitrate specifies the maximum bit rate, in units of 1000 bits per second, of the bitstream of the
priority layer identified by pr_layer in any one-second time window.

avg_bitrate specifies the average bit rate, in units of 1000 bits per second, of the bitstream of the
priority layer identified by pr_layer.

D.4 Helper Functions

fungtion next_NALu () {
// the next statement is made about the next NAL unit

}

D.5|Statement Types
The following statement types, and their required contents, are defined.

@ emptyStatement: when nothing needs to be said about the.thing described (allows skipping of an
item in a sequence)

192 groupOfStatements: the contents of the statementare exactly a set of statements,| all of which
apply to the described sample or NAL unit

class groupOfStatementsBody (size) {
int 1=0;
do {
statement (0,0) the_statiement;
i+=the_statement.st\length;
} while (i < size);

}

193 sequenceOfStatements: “the contents of the statement are exactly a set of statements, which
describe, in one-to-one- correspondence, the contents of a sample, extractor of aggregator
(except note that the.inlinesequenceOfStatements corresponds to one or more NAL units)

class sequenceOfStatementsBody(size) {
int i=0;
do f§
statement (0,0) the_statement;
i+=the_statement.st_length;
next_NALu () ;
} while (i < size);

}

94 SequenceOfFixedStatements: Same semantics as 1or sequenceOfStatements, except that the
contents of the statement are a one-byte statement type, followed by a one-byte length indication;
then follows a number of statements of that single type, each of the same length. The number of
statements following is given by (statement_length-2)/fixedLength. The fixedLength shall be
greater than zero.

© ISO/IEC 2010 — All rights reserved 61


https://iecnorm.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

62

195

class sequenceOfFixedStatementsBody (size) {

int i=2;

unsigned int (8) fixedType;

unsigned int (8) fixedLength;

do {
statement (fixedType, fixedLength) the_statement;
i+=fixedLength;
next_ NALu () ;

} while (i < size);

}

inlineGroupOfStatements; this structure can be used to describe a consecutive set of items (NAL

JII;tO\. ThIO otluutbuc otai‘to vv;th d UIlIT b tc uuuut Uf thc IIUIIIbCI Uf ;tCIIIO dccul;bcd dl Id then
’ .y ’

jescribes all these items together with a number of statements (like a groupOfStatements). If

ndividual statements about each item are also desired, a sequenceOfStatements\ may be

ncluded in the inlineGroupOfStatements to describe the items individually. In this’ casg the

ncluded sequenceOfStatements shall describe as many items as specified by thepnvalue of cqunt.

rlass inlineGroupOfStatementsBody (size) {
int i=1;
unsigned int(8) count;
do {
statement (0,0) the_statement;
i+=the_statement.st_length;
} while (i < size);
for (j=0; j<count; Jj++)
next_ NALu () ;

temLengthStatement: 1, 2, or 4 bytes of payload containing the length of the corresponding|item
sample, group, or NAL unit)

hggregatorStatement: indicates that thexitem described is an Aggregator. If contained |in a
groupOfStatements about the Aggregator, the aggregatorStatement shall be the first statemént in
he groupOfStatements. The groupQfStatements may contain additional statements about the
whole aggregation and a sequenceOfStatements to individually describe the NAL [units
hggregated. An aggregatorStatement contains no body.

bxtractorStatement: indicates that the item described is an Extractor. If contained [in a
groupOfStatements about'the Extractor, the extractorStatement shall be the first statement ih the
proupOfStatements..The groupOfStatements may contain additional statements about all| NAL
Linits referenced ahd a sequenceOfStatements to individually describe the NAL units referenced.
A\n extractorStatement contains no body.

pverridePriarityStatement:

rla$sy'overridePriorityStatementBody (size) {
unsigned int(8) priority_assignment_method_index;

bait (2 rocoarzad — 0O
ot e SeE <

bit(6) priority_id;

7

}

Contains a value for priority_id which may replace the priority _id value in the NAL unit header of
the corresponding NAL unit. The field priority_assignment_method_index identifies the method
used to calculate the priorities, as a 1-based index into the priority assignment URI box in the
metadata sample entry (if any). There may be more than one of these statements for a given NAL
unit; if there are several, they must differ in the value of the priority_assignment_method_index. If
a stream is logically or physically re-labelled with priority_id values from these statements, then
the same method must be used for all NAL units. If, for a given NAL unit, the priority_id value
desired for a given method is the same as the value in the bitstream, then this statement may be
omitted for that method for that NAL unit.
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5 priorityRangeStatement: This is used when multiple NAL units are described. This contains two
bytes, each containing a priority value in their lower 6 bits. The first is the lowest P value and the
second the highest in the matching NAL units.

class priorityRangeStatementBody(size) {
bit(2) reserved = 0;
(6) min_priority_id;

bit(2) reserved = 0;
(6) max_priority_id;

}

DTQrangeStatement: This is used when multiple NAL units are described. The fields are defined
exactly as for the SVCDependencyRangeBox.

class DTQRangeStatementBody (size) {
bit(3) min_dependency_id;

bit(3) min_temporal_id;
bit(6) reserved = 0;
bit(4) min_qguality_id;
bit (3) max_dependency_id;
bit (3) max_temporal_id;
bit(6) reserved = 0;

(4)

max_quality_id;

}

ROlindicationStatement: applies to a set of NAL units.and gives IROI information.

class iroiStatementBody () {
unsigned int(16) tierID;
unsigned int(24) roi_id;

}

tierID specifies the tier the roi_\idis defined in.
roi_id gives the ID of the ROI'to which the NAL units pertaining to this statement bglong.

§ scalabilitylnfoStatement.. This statement contains the header information from the mlatching NAL
unit. The syntax is_below, and the fields are as defined in ISO/IEC 14496-10 Annex (& for NAL unit
headers with NAL\uhit header SVC extension. The first byte is taken from the matching NAL unit,
and the remaining bytes also if it is an SVC VCL NAL unit. If it is an AVC NAL unit, the remaining
bytes are taken from the prefix NAL unit, if any, or else filled with zeroes.

clagss\hscalabilityInfoStatementBody () {

it (1) forbidden_zero_bit;
bit (2) nal_ref idc;

bit (5) nal_unit_type;

bit (1) reserved_zero_one_bit;
bit (1) idr_flag;

bt 6 —priorrty—Too

bit (1) no_inter_layer_pred_flag;
bit (3) dependency_id;

bit (4) quality_id;

bit (3) temporal_id;

bit (1) wuse_ref_base_pic_flag;
bit (1) discardable_flag;

bit (1) output_flag;

bit (2) reserved_three_2bits;
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temporalLayerSwitchingDistanceStatement. This statement provides a smaller value than that
supplied in the group for tl_switching_distance for the tier, for switching points where the
maximum value indicated in the tier is not needed.

class TLSwitchingDistanceStatementBody () {
unsigned int(8) groupID;
unsigned int(8) alt_tl_switching_distance;

3

alt_tl_switching distance specifies a smaller value than tl_switching_distance in the
group for the tier that applies to the target samples of the current statement.

priorityLayerStatement. This statement provides the priority layer to which the corresponding| NAL
Iinit(s) are mapped. Decoding can be performed at consistent quality by selecting the NAL [units
hat are at, or below, a given priority layer. The body is a single 8-bit integer, the priority [layer
dentifier. The characteristics of the priority layer are given in)'the opfional
5VCPriorityLayerinfoBox in the metadata sample entry.

class PrioritylLayerStatementBody () {
unsigned int(8) priorityLayer;

3

brorityLayer specifies the identifier of the priority layer the NAL unit(s) are mapped to. Tlhese
dentifiers shall be unique across the stream that is mapped {6-this metadata stream, i.e., a $ame
alue shall not be reused by NAL units with different dependency id values.
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Annex E
(normative)

File format toolsets

Introduction

s
[«

Annex defines what constitutes tools, for the purposes of branding files containing AVC,or
bcific brand may require some or all of the tools indicated here. A brand should be chésen t
il level of support required, including any requirements on other specifications (e.g: suppor
& 1SO base media file format specification, ISO/IEC 14496-12).

SVC Toolsets

ollowing toolsets are defined:

MVC Toolsets
Il these toolsets thelimplementation of the MVC specific definitions from Annex F are require

ollowing toolsets-are defined:

Il these toolsets the implementation of the SVC specific definitions from Annex A are required.

SVCExtractor: this toolset includes Extractors (Annex B)!
SVCAggregator: this toolset includes Aggregators(Annex B)).

SVCTiers: this toolset includes map/group/tier implementation (Annex C).
SVCTimedMetaData: this toolset includes thetechniques from Annex D.

NOTE The SVCTiers and the SVCTimedMetaData toolsets define descriptive tools; if the file rg
need this information, these toolsets need not be implemented as the video data can be processed
Extractors and Aggregators, however\“are in-stream structures and must be implemented
circumstances to yield the correct vidgo stream. A brand requiring SVCTiers or SVCTimedMetaD
need to require SVCAggregator.

MVCExXxiractor: this toolset includes Extractors (Annex B).
MVEGAggregator: this toolset includes Aggregators (Annex B).
MV/CTiers: this toolset includes map/group/tier implementation (Annex C).

5VC content.
hat indicates
t for aspects

ader does not
without them.

under some
hta might also

MV CTimedMetaData: this toolset includes the techniques from Annex D.

NOTE The MVCTiers toolset defines descriptive tools; if the file reader does not need this information, this
toolset need not be implemented as the video data can be processed without it. Extractors and Aggregators,
however, are in-stream structures and must be implemented under some circumstances to yield the correct video

stream. A brand requiring MVCTiers might also need to require MVCAggregator.
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Annex F
(normative)

MVC elementary stream and sample definitions

F.1 Introduction

This Annex gpecifies the storage format of MVC data. It extends the definitions of the storage format of AYC in
clause 5.

The supportffor MVC includes a number of tools, and there are various ‘models’ of how they might be usegd. 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 hyprid, one track containing all views, and one or more single-view iraeks each containing a|view
that can be independently coded;
4. the gxpected operating points each in a track (e.g. the AVC base, a.stereo pair, a multiview sceng).

The MVC file format allows storage of one or more views into a track; similarly to the support for SYC in
Annex A. Stprage of multiple views per track can be used, e.g., when a content provider wants to provjde 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
igw is stored in a track and there are several‘fracks (more than one) representing the MVC
use of the sample grouping mechanism isrecommended. The sample grouping mechanigsm is

operation pdints conveniently. The sample grouping.méchanism is usually used with aggregator NAL unjits to
form regulag NAL unit patterns within samples, (Ihus, SVC-like sample grouping, aggregators, and |view

Information box (‘'mvci') is specified to indicate information that applies to more than one piew,
such as the| target output views in onexor 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 (‘mavra'), which is similar to the Track Selection box.

A player shquld have means to determine which views are preferred for displaying, and select one or more
tracks that provide the datafor the desired operating point, preferring a track that is specific to that opefating
point over tracks that alse' contain other data. The display characteristics of players may differ; for example,
the number of simultaneously displayed views and the optimal angle between views can be different. In prder
to guide a playerfor selection of output views, alternative groups of output views and the common and
differentiating e¢haracteristics between them can be indicated with the Multiview Group Relation box ('sitc'),
which also includes the Multiview Relation Attributes box (‘mvra').

When an MVC bitstream is represented by multiple tracks and a player uses an operating point that contains
data in multiple tracks, the player must reconstruct MVC access units before passing them to the MVC
decoder. An MVC operating point may be explicitly represented by a track, i.e., an access unit is
reconstructed simply by resolving all extractor and aggregator NAL units of a sample. If the number of
operating points is large, it may be space-consuming and impractical to create a track for each operating point.
In such a case, MVC access units are reconstructed as specified in F.7.2. The MVC Decoder Configuration
record contains a field indicating whether the associated samples use explicit or implicit access unit
reconstruction (see the explicit_au_track field).
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F.2 Terms and Definitions

For the purpose of storage of MVC elementary streams, the following terms and definitions apply. The

definitions in ISO/IEC 14496-10 (including Annexes G and H) also apply.

The terms and definitions in A.2 also apply here, with the exception of the following, that are redefined for the

purpose of storage of MVC elementary streams.

F.21
MVC VCL NAL unit
NAL units with type 20, and NAL units with type 14 when the immediately following NAL units a

re AVC VCL

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

F.2.
openating point
subskt of a bitstream associated with a set of target output views

NOTE 1 The bitstream subset of an MVC operating point represents a particular 'set’ of target outp|
partiqular temporal resolution, and consists of all the data needed to decode this particular bitstream subset.

NOTE 2  An operating point is referred to as an operation point in Annex H of ¥SO/IEC 14496-10. The t
pointfis used in this Annex because it has also been used in other parts of this Intefnational Standard.

F.2.

tier

set of operating points within a track, providing information about the operating points and instruc|
to access the corresponding bitstream portions (using maps)and groups)

NOT A tier represents a particular set of temporal subseéts of a particular set of views.

F.2.
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 pro
in H.8.5.5 of ISO/IEC 14496-10. Samples containing data units of an independently coded non-base view a
the virtual base view are aligned by.decoding times.

F.3 |Overview of MVC Storage

The gtorage of MV C.streams can be supported by a number of structures, including information i
entry, the media~information box, and sample groups. The following table provides an ove
strugtures provided, their names, and a brief description of their functions.

NOTE — each group of rows starting with an entry in the left column (e.g. ‘minf, “?vc?’) docume

ut views at a

erm operating

fions on how

cess specified
hd samples of

n the sample
rview of the

tnt a

containment structure within that container; the higher level containment is not shown.
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Table F.1 — Box, sample entry and group structures for MVC streams

Box Name Brief Description
minf Media Information Box
mvci Multiview Information Box
Specifies a multiview group for the views of the
inigele| Multiview Group Box multiview video stream that are output
Contains the buffering information of the bitstream
bu 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)
Rrovides-irformation-about-the-bitrate-values-ef-the
tibr(Tier Bit Rate Box bitstream subset specified by the multiview group
Provides information about the profile, level, frame
size, discardability, and frame-rate of the bitstream
tirifTier Information Box subset specified by the multiview group
Multiview Scene Information Indicates the maximum disparity in a scene‘with
vwdiBox 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
mvraMultiview Relation Attribute Box|Relation box)

?ve? Sample Entry (Note: various codes.are)used for sample entries)
Contains camera parameters that define the
location and orientation of the camera reference

Extrinsic Camera Parameters [frame with respeet to a known world reference
¢cam Box frame
Contains_camera parameters that link the pixel
coordinates of an image point with the
Intrinsic Camera Parameters  [cortesponding coordinates in the camera reference
camn| Box frame
Indicates the views included in the track (when
[ywid] \View ldentifier 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
pvcP) Box the View Priority sample grouping
thvec MVC Configuration Box
sgpd Sample Group-Description Box
thvif Multiview Group Entry Contains the following boxes
buff Buffering Information Box Contains the buffer information of the tier
Identifies the tiers that the current tier is dependent
ldep| TierDependency Box on
Contains parameter sets needed for decoding this
svip Initial Parameter Sets Box tier and all the tiers it depends on
Reports the minimum and maximum priority _id of
SVPH Priority Range Box the NAL units mapped to this tier
Provides information about the bit rate values of a
tibr] Tier Bit Rate Box tier
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
Indicates the views included in the tier (when
vwid] \View ldentifier Box included in 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
scnm Sample Map Group Entry groups for all samples in the track
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The structures within a sample entry provide information for the decoding or use of the samples (video
information) that are associated with that sample entry. Sample groups provide time-varying information about
the track as a whole, assisting (for example) with the extraction of subsets of the media within a track.
Information in the Multiview Information Box (appearing in the media information box) can span several tracks
and is descriptive of collections of tracks, even though the Multiview Information Box resides in the track
containing the base view of the stream.

F.4 MVC Track Structure

MVC streams are stored in accordance with 5.1, with the following definition of an MVC video elementary
stregm:

4 MVC Video Elementary Streams shall contain all video coding related NAL units’ (i.4. those NAL
units containing video data or signalling video structure) and may contain non-video c¢ding related
NAL units such as SEI messages and access unit delimiter NAL units. Also Aggregators|(see B.2) or
Extractors (see B.3) may be present. Aggregators and Extractors shall beprocessed 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 unrecpgnized they
should be ignored (e.g. not placed in the output buffer while accessing the file).

MV({ streams may also be stored using associated parameter set streams, when needed.

For MVC streams, Table 1 is amended by Table F.2.

Table F.2 — NAL Unit Types,in MVC and AVC Streams

Value of Description AVC video MVC video Rarameter set
naj_unit_type elementary stream elementary stream elementary
stream
14 Prefix NAL unit Not specified Yes No

prefix_nal_unit_rbsp( )

15 Subset sequence parameter set Not specified Yes Yes
subset_seq_parameter- set_rbsp( )

20 Coded slice extension Not specified Yes No
slice_layer_extension_rbsp( )
24 - 29 Not specified Not specified Not specified Not specified
30 Aggregator Not specified Yes No
31 Extractor Not specified Yes No

Therp«tay be AVC VCL NAL units, MVC VCL NAL units and other NAL units, i.e. non-VCL NAL Units, present
in an-vv€videoetfementary strean—Additiomatty, there mmray beAggregator or Extractor WAL umits present in
an MVC video elementary stream.

An AVC VCL NAL unit in an MVC video elementary stream conforming to one or more profiles specified in
Annex H of ISO/IEC 14496-10 shall be immediately preceded by a prefix 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.

F.5 Use of the plain AVC File Format
The MVC file format is an extension of the plain AVC file format defined in this International Standard.

5.3.12 is defined for use with plain AVC streams. Its use with MVC streams is deprecated.
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F.6 Sample and configuration definition

F.6.1

Introduction

MVC Sample: An MVC sample consists of one or more view components as defined in Annex H of

ISO/IEC 144

96-10 and the associated non-VCL NAL units.

F.6.2 Canonical Order and Restriction

F.6.2.1

The foIIowinJ; restrictions apply to MVC data in addition to the requirements in 5.2.2.

MV(
insta
repr

NAL

Agg
Extr

aggregators or extractors. After processing the Aggregator or the“Extractor, all NAL units must

valid

F.6.2.2 De

When the dsg
an MVC or
compatible b

Prefix NAL units: Each prefix NAL unit is placed immediately before the eofresponding AVC

Restrictions

b coded slice NAL units (Coded slice extension): All MVC coded slice NAL units .for a g
nt in time shall be contained in the sample whose composition time is that\of the pi
bsented by the access unit. An MVC sample shall contain at least one AVC orMYC VCL NA

unit.

regators/Extractors: The order of all NAL units included in ap~Aggregator or referenced |
hctor is exactly the decoding order as if these NAL units were_present in a sample not contg

decoding order as specified in ISO/IEC 14496-10.

coder Configuration Record

AVC stream, the AVC decoder configuration record shall reflect the properties of the
ase view, e.g. it shall contain only parameter sets needed for decoding the AVC base view.

ingle
cture
L unit.

VCL
y an

ining
be in

coder configuration record defined in 5.2.4.1 is'used for a stream that can be interpreted as ¢ither

AVC

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

Sequence parameter sets, including subset sequence parameter sets, are numbered in order of storage|from
1 to numOf$equenceParameterSets or numOfPictureParameterSets, respectively. Sequencqg and
picture parameter sets stored intthis record in a file may be referenced using this 1-based index by the
InitialParameterSetBox.

The My CDecoderConfigurationRecord is structurally identical to an
AVCDecoderConfigutationRecord. However, the reserved bits preceding and succeeding| the
lengthSizgMinus@Oneg field are re-defined. The syntax is as follows:
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