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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENCODING GUIDELINES FOR PORTABLE MULTIMEDIA
CE PRODUCTS USING MP4 FILE FORMAT WITH
AVC VIDEO CODEC AND AAC AUDIO CODEC

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)
7)

8)

9)

The m
except
Specifi

all n
inter
this

Tech
Publi
in th
gove
with

agreg
The f

cons
interg

IEC

Com
Publi
misirn
In or
trans
betw
the 14

IEC
equig

Allu

No li
mem
other
expe
Publi

Atten
indis
Atten
pater

ational electrotechnical committees (IEC National Committees). The object of IEC is fto

ational co-operation on all questions concerning standardization in the electrical and electronicA]
bnd and in addition to other activities, IEC publishes International Standards, Technical(Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred” to

cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
e subject dealt with may participate in this preparatory work. International, governmental 3
nmental organizations liaising with the IEC also participate in this preparation.EC collaborate
the International Organization for Standardization (ISO) in accordance with(eonditions detern
ment between the two organizations.

lormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international-use and are accepted by IEC
nittees in that sense. While all reasonable efforts are made_to ensure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC NationaNCommittees undertake to apply IEC Puf
parently to the maximum extent possible in their¢national and regional publications. Any di
ben any IEC Publication and the corresponding national or regional publication shall be clearly ind
tter.

provides no marking procedure to indicate/lits approval and cannot be rendered responsible
ment declared to be in conformity with an lEC Publication.

ers should ensure that they have the latest edition of this publication.

bbility shall attach to IEC or its directors, employees, servants or agents including individual exp
bers of its technical committees and- IEC National Committees for any personal injury, property d3
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f4
hses arising out of the publi¢ation, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public]
bensable for the correct application of this publication.

tion is drawn to\theé possibility that some of the elements of this IEC Publication may be the s
t rights. IEC-shall not be held responsible for identifying any or all such patent rights.

ain task—of IEC technical committees is to prepare International Standa
onal circumstances, a technical committee may propose the publication of a Te
cation when

promote
elds. To
ications,
as “IEC
terested
nd non-
closely
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rnational
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National
t of IEC
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lications
ergence
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her IEC

ations is

bject of

rds. In
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the required support cannot be obtained for the publication of an International Standard,

des

pite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

This Technical Specification cancels and replaces the first edition published in 2009. This
edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added 23,976 fps to all classes;
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b) added new class (class network SD);

c) added some metadata for CE content;

d)

inserted some editorial improvements and clarifications.

IEC/TS 62592, which is a Technical Specification, has been prepared by technical area 6:
Storage media, data structures, equipment and systems, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

The text of this Technical Specification is based on the following documents:

Full inf]
the rep|

This pyblication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The co
the sta
related

.

3

A biling

tran
rec
with
rep
am

Enquiry draft Report on voting
100/1926/DTS 100/1970/RVC

brmation on the voting for the approval of this Technical Specification-can be f
port on voting indicated in the above table.

to the specific publication. At this date, the publication will be
sformed into an International standard,

bnfirmed,

drawn,

aced by a revised edition, or

ended.

ual version of this publication<may be issued at a later date.

bund in

mmittee has decided that the contents of this publication” will remain unchanged until
bility date indicated on the IEC web site under ‘hitp://webstore.iec.ch” in the data
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0 Introduction

0.1 MP4 file format

ISO base media file format, ISO/IEC 14496-12, has been developed by ISO/IEC JTC 1/SC
29/WG 11 and WG1 as a common base media file format of audio, video and image
applications. It provides a file format to contain timed media information for a presentation in
a flexible, extensible format. The extensions to support specific codecs and systems are
specified as the series of standard ISO/IEC 14496. The MP4 file format (MPEG-4 file format),
ISO/IEC 14496-14, is an extension to support MPEG-4 systems in ISO base media file format.
The extension to support Advanced Video Coding (AVC), ISO/IEC 14496-10 and ITU-T

) -10. cation,
ily of ISO base media file format is referred to as MP4 file format, which is.th¢ name
widely used in the industry. The MP4 file format is designed very flexibly so thatthe series of
the sta‘ndard can be applied to various kinds of applications and can bring the maximum
performpances for the applications.

MP4 file format is adopted by various Consumer Electronics (CE) devices, e.g. broadtasting
receivers, disc recorders / players, AV content distribution, portable AV recorders / players,
and so|on. In the CE audio, video and multimedia applications, MP4 file format with Adyanced
Video [Coding (AVC), (ISO/IEC 14496-10 and ITU-T H.264)<and Advanced Audio [Coding
(AAC),[(ISO/IEC 13818-3 and ISO/IEC 14496-3), is employedimost popularly.

AVC (ISO/IEC 14496-10 and ITU-T H.264) specifies profiles and levels to |ensure
interopgrability of decoding procedure of a video elementary stream, which fits varioug levels
of application. AVC, ISO/IEC 14496-10 and ITU-T H»264, specifies the bitstream synfax and
its decoding process.

0.2 Issues to be considered in impleméntation on portable CE devices

To impjement applications using MP4 file format into CE products, the characteristicd of CE
industry must be considered. The characteristics of CE industry and products are djfferent
from IT equipment especially personal computers (PCs) which have strong compufational
power and flexible software solution. That is:

e CE|devices are designed with limited resources, processing power and memory siz4g;

e most CE devices cah not update software or hardware afterwards; and

e manufacturers have to assure the capability and the quality of the product for congumers,
whao are not familiar with processes inside the device;

e CE|devices-need to support functionalities, e.g. fast forward / backward play whjch are
widely ¢supported by existing CE devices. Manufacturers have to ensurg such
fun¢tionalities regardless of creators of the content (bitstreams).

Given these criteria, manufacturers need to check all the performance of the products
because any defect in the products may generate serious complaints among consumers.
Since the MP 4 file format is so flexible, the number of combination of setting parameters is
very large and it takes tremendous workload and cost to check the performance for each
combination of parameters. Even AVC (ISO/IEC 14496-10 and ITU-T H.264) specifies the
decoding procedure and conformance point by a profile and a level. Furthermore, the
constraints on bitstreams must be specified in order to ensure functionalities, which are widely
supported by CE devices. Therefore, in most CE systems, the combination of encoding
parameters is limited and the dedicated encoding rules are specified for the system, which
enable designing and manufacturing process practical to guarantee the quality of the product.
In general, these encoding rules are proprietary to the involved parties.

1 ITU-T H.264 is equivalent to ISO/IEC 14496-10.
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Encoding rules for open system and application

Currently, the content of audio, video and multimedia products are provided by commercial
content providers through specific sales channels such as optical discs, CDs, DVDs and Blu-
ray Discs. Additional content is provided by broadcasters and commercial content providers.
However, more recently end-user generated content is increasing and placed on many
Internet sites enabled by the availability of digital video cameras and Internet related
technology. In this situation, portable CE devices are required to store and reproduce such
content for consumer satisfaction. Accordingly, portable CE devices need to guarantee the
capability to decode MP4 files with AVC (ISO/IEC 14496-10 and ITU-T H.264) and AAC
(ISO/IEC 13818-3 and ISO/IEC 14496-3) which are most commonly used as the file format
and codecs.

e To
per
ach
situ
and
foryv

To soly
targete|
conten
with re

The en
Howev

approp

assure decoding of such MP4 files, CE device manufacturers have to che
ormance for the files encoded by unknown parameters. However, it is imposs
ieve this with limited manpower and technical resources as mentioned | abov

manufacturers. CE device manufacturers also have to ensure functionalities, €
bard / backward play, regardless of the creators of the content (bitsireams).

e this issue, this Technical Specification specifies the encoding’rules for the M
d to be stored and reproduced by portable CE devices §o0 that the decoding
encoded by these guidelines is guaranteed by the portable CE product manuf
hsonable cost and resources.

coding rules are specified considering the capahility of current portable CE pr
br, the rules should be revised depending on ‘the progress of CE technologie
Fiate time frame.

ck the
ible to
. This

ation may cause a problem in decoding quality and is not beneficial fot both end-users

Lg. fast

P4 files
of the
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bducts.
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ENCODING GUIDELINES FOR PORTABLE MULTIMEDIA
CE PRODUCTS USING MP4 FILE FORMAT WITH
AVC VIDEO CODEC AND AAC AUDIO CODEC

1 Scope

This Technical Specification specifies encoding guidelines for portable multimedia CE
products using ISO base media file format and its family (ISO/IEC 14496-12,
ISO/IE{ 14496-14, and ISO/IEC 14496-15) with AVC2 (ISO/IEC 14496-10 and ITU-T |H.264)

and AAC? (ISO/IEC 13818-3 and ISO/IEC 14496-3). These guidelines may also heapplicable
to portable non-CE products.

This Technical Specification is applicable to the creation of MP4 files awith" AVC and AAC
which jre intended for storage, reproduction and display by portable,|\CE product$. It is
applicable to both content generation software and hardware.

These |guidelines are intended to encourage global interoperability between portable CE
producfs by recommending the use of specific parameters to~allow efficient interworking of
devicegs which may have limited resources so that the decoding of content encdded in
accordance with these guidelines is assured. In addition,“the guidelines provide for simplified
testing|and verification of the interoperability of portable*"CE products.

2 Ndrmative references

The following documents, in whole or in party are normatively referenced in this documeént and
are indjispensable for its application. Fordated references, only the edition cited applies. For
undatefd references, the Ilatest edition of the referenced document (including any
amendments) applies.

ISO 63P-2:1998, Codes for theyrepresentation of names of languages — Part 2: Alpha-[3 code
ISO/IEC 10646:2012, Infermation technology — Universal Coded Character Set (UCS)

ISO/IEC 10918-1, «.Information technology — Digital compression and coding of continuous-
tone stfll images~-Part 1: Requirements and guidelines

ISO/IEC 13818-3, Information technology — Generic coding of moving picturgs and
associgtéd audio information — Part 3: Audio

ISO/IEC 14496-1:2010, Information technology — Coding of audio-visual objects — Part 1:
Systems

ISO/IEC 14496-2:2004, Information technology — Coding of audio-visual objects — Part 2:
Visual

ISO/IEC 14496-3:2009, Information technology — Coding of audio-visual objects — Part 3:
Audio

ISO/IEC 14496-10:2012, Information technology — Coding of audio-visual objects — Part 10:
Advanced Video Coding

2 The full wording for AAC and AVC can be found in 3.2.
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ISO/IEC 14496-12:2008, Information technology — Coding of audio-visual objects — Part 12:
ISO base media file format

ISO/IEC 14496-14:2003, Information technology — Coding of audio-visual objects — Part 14:
MP4 file format

ISO/IEC 14496-15:2010, Information technology — Coding of audio-visual objects — Part 15:
Advanced Video Coding (AVC) file format

ISO/IEC 15444-12, Information technology — JPEG 2000 image coding system — Part 12:
ISO base media file format

3 Terms, definitions, abbreviations and conventions

3.1 Terms and definitions

For thg purposes of this document, the terms and definitions specified~in” ISO/IEC 14496-1,
ISO/IEC 14496-2, ISO/IEC 14496-3, ISO/IEC 14496-10, ISO/IEC 14496-12 and
ISO/IEC 14496-15, as well as the following apply.

3.1.1
B-field
field cdnsisting only of B slices

3.1.2
B-frame
frame gonsisting only of B slices

3.1.3
bitrate
rate at which the coded bitstream is delivered to the input of a decoder

Note 1 tg entry: Bitrate is an index to.indicate how many bits are transmitted per second.

Note 2 t¢ entry: The unit is bps (bits.per second).

3.1.4
B-pictuyre
frame ¢r a complementary field pair consisting only of B slices

3.1.5
class
video gnddaudio data formats and constraints on the values of the syntax

3.1.6

fragmented movie

movie that consists of a single Movie Box (‘moov’), Movie Fragment Boxes (‘moof’), and
Media Data Boxes (‘mdat’) that contain fragmented media data

Note 1 to entry: The Movie Box of a fragmented movie is referred to as an initial Movie Box to distinguish it from
that of an ordinary movie in this Technical Specification. An initial ‘moov’ box contains a Movie Extends Box
(‘mvex’) that indicates that the movie is possibly fragmented, which means ‘moof’s should be found and used in the
file.

3.1.7
frame rate
rate at which frames are to be output from the composition process

Note 1 to entry: Frame rate is an index to indicate how many frames can be drawn per second in video playback.
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Note 2 to entry: The unit is fps (frames per second). When the frame rate is 30 fps, it means that 30 frames are
drawn per second.

3.1.8
I-field
field consisting only of | slices

3.1.9
I-frame
frame consisting only of | slices

3.1.10
I-pictufe
frame ¢r a complementary field pair consisting only of | slices

3.1.11
main ajudio track
audio tfack that contains an audio stream as main presentation

3.1.12
main vjideo track
video tfack that contains a video stream as main presentation

3.1.13
P-field
field cdnsisting only of P slices

3.1.14
P-framje
frame gonsisting only of P slices

3.1.15
player
device jor software with a function*to play back the PCE AV files

3.1.16
PCE AV file
file that complies with'the file format described in this Technical Specification

3.1.17
P-pictyre
frame ¢r a complementary field pair consisting only of P slices

3.1.18
product
generic term of players and recorders

3.1.19

PCE AV Classes

collective term for Class PT, Class MB, Class SD, Class network SD, Class HD and Class
network HD

Note 1 to entry: PCE AV Classes are described in Clause 5.

3.1.20

recorder

device or software with a function to record/delete the PCE AV files and directories, compliant
with this Technical Specification
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Note 1 to entry: A playback function is not necessarily required. Products capable of deleting files/directories or
updating existing files are also included even if they cannot record new files.

3.1.21
thumbnail picture track
video track that contains one or more still images for thumbnail picture use

3.2 Abbreviations

AAC Advanced Audio Coding

AAC LC AAC Low Complexity Profile
ADIF Audio Data Interchange Format
ADTS Audio Data Transport Stream
AVC Advanced Video Coding

bslbf bit string, left bit first

CE Consumer Electronics

DCF Design rule for Camera File system
Exif Exchangeable image file format for digital still cameras
GOP Group Of Pictures

HDTV High Definition Television

JPEG Joint Photographic Experts Group
MPEG Moving Picture Experts Group
PNG Portable Network Graphics

PPS Picture Parameter Set

QVGA Quarter Video Graphics Array
SDTV Standard Definition Television
SPS Sequence Parameter Set

URL Uniform Resource Locator

uTC Coordinated Universal Time

VGA Video Graphies\Array

3.3 Conventions
3.3.1 Method of presenting box definition

The teqm “Mandatory: Yes” or “Mandatory: No” is placed at the beginning of each definfition of
a box, pstdescribed in ISO/IEC 14496-12, ISO/IEC 14496-14 and ISO/IEC 14496-15.

“Mandatory: Yes” means that this box is mandatory in its container.

NOTE “Mandatory: Yes/No” is for containers, not for entire structures.

The syntax of a box is documented in the syntactic description language (SDL) defined in
ISO/IEC 14496-1.
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Unit prefixes

In this Technical Specification, the following four unit prefixes are used:

1 KB

=1024 B

1 MB = 1 024KB
1 kbps =1 000 bps

1 Mb

3.3.3

ps =1 000 kbps

Numeric representation

A decimal number consists of digits “0” to “9”.

A hexa

ecimal number consists of digits “0” to “9”, upper case letters “A” to “F”, and su

[fix “h”.

A binar

3.3.4

Unless
(0000h
(horizo
code 0

fields that require explicit termination; the code 0009h (TAB)(may be used only

separa

3.3.5

In this
length

1s

wh

Note that in interlaced video, the number of samples is twice as much as the fran

(numbgq

For exd

1s

1 seco

1s

3.3.6

y number consists of digits “0” and “1”, and suffix “b”.

Character data

otherwise stated, character data contain a set of characters except-for contro
to 001Fh, and 007Fh to 009Fh) in Unicode. Note that the code 0000h (null) and

000h (null) may be used only as the termination code for Character strings ir

or code for character strings.

Nominal time length

codes
0009h

ntal tabulation, referred to as TAB hereinafter) may be used for.specific purposies: the

some
as the

Technical Specification, second* is defined as niominal time length and it indicafes the

pf time calculated by the following:

ccond* = 1 nsample x sample durationx/\media timescale second
bre nsample is the value calculated-by rounding up the number of samples per s

r of frames per second).

mple, 1 second* for progressive video of 29,97 fps is calculated as follows:
econd* = 30 x 1 081/ 30 000 = 1,001 second

nd* for audie_data of sampling frequency 48 kHz is calculated as follows:
bcond* =47 x 1 024 / 48 000 = 1,002 7 second

Reserved fields and values

bcond.

he rate

Reserved fields are provided for future expansion. Unless otherwise stated, reserved fields
shall be set to ‘0’ when data is written and shall not be interpreted when data is read. Any
values already set in the reserved fields shall be kept unchanged under any circumstances.

4 Design rules

4.1 General

The file format specified in this Technical Specification is based on MP4 file format
(ISO/IEC 14496-14) for a fundamental structure and AVC file format (ISO/IEC 14496-15) for a
track of AVC video elementary stream, both of which are instances of ISO Base Media file
format (ISO/IEC 14496-12 and ISO/IEC 15444-12). The general nature of MP4 file format and

AVC fil

e format is partly exercised, and there are some extensions and restrictions.
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The following elements are defined in this Technical Specification.

a) Operational rules for MP4 file format

To achieve better interoperability and to make implementation of the format easier, the
subset of MP4 file format is defined as well as operational rules for the use of MP4 file
format such as the setting of boxes / fields and box order.

b) Extensions to MP4 file format

To provide more convenience and to improve usability, Technical Specification specific
extensions to the MP4 File format are defined. The structures for improved file
identification and those for handling metadata are provided in 4.5.

c) Op

Thg operational rules for encoding audio and video media data and the combinaff
audio and video are defined to indicate the required capability of decodersy Al

opegrational rules for the structures of tracks that store media data are defined.

d) Othler operational rules for interoperability

Oth
info

42 |
421

Of the
conten

Figure

File structure

General

1 shows an example of a simple interchange Tile.

r operational rules such as required capabilities of decoders, thé-rdles for han
rmation contained in a compliant file and recommended recording modes are de

usage modes documented in ISO/IEC 14496-12,~0nly a simple interchange file
creation file are supported in this Technical Spgcification.

Simple Interchange File

Movie box [moov]

Track box [trak] (Audio Track)

Track box [trak] (Video Track)

Track_ID

Track_ID

Sample Description box [stsd]

Sample Description box [stsd]

Legacyfields

Legacy fields

ES\Descriptor box [esds]

AVC Configuration box [avcC]

DecoderConfigDescriptor
| DecoderConfig Data

Deco

DecoderConfig Data I

derConfigDescriptor

... other boxes \

Mbvie Data box [mdat]

dling of
fined.

and a

Interleaved, time-ordered,
Audio access units

\&A!E"_‘Z Stream _____________

Video Stream

Inte

rleaved, time-ordered,
Video access units

IEC 1898/09

Figure 1 — Example of a simple interchange file

A PCE AV file supports the structures of both a (regular) movie and a fragmented movie.
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Note that the Movie Box of a fragmented movie is referred to as an initial Movie Box or an
initial ‘moov’ to distinguish it from that of a movie without fragmented structure. These two
types of Movie Boxes, however, are simply different in that the initial Movie Box further
contains a Movie Extends Box. The following subclauses describe both structures, and 4.8
defines some restrictions for the logical structure of media data in both movies.

A PCE AV file shall consist of at least one main video track. It may also contain one or more
main audio, thumbnail picture and other tracks (in the future) all together. Table 1 and Table 2
show track types supported in this Technical Specification.

See 4.6 for details on operational rules for such tracks, and 4.10.2.2 for the presentation

types.

Table 1 — Supported track types

Track types Stream / data Handler Media Presentatipn
types header types
Majin audio track MPEG-4 AAC elementary stream ‘soun’ ‘smhd’ 00000001h
Majin video track AVC video elementary stream ‘vide’ ‘vmhd’ 00000001h
Thymbnail picture JPEG image sequence ‘vide’ ‘vmhd’ 00000002h
Table 2 — Supported stream_and data
ES descriptor
Stream / data Format types ) Audio / visual
Object types object types
} ‘mp4a’ 40h 02h
MRAEG-4 AAC elementary stream | (b4 aydigSampleEntry) | (ISO/IEC 14496-3) (AAC LC)
. ‘avc1’
AVC video elementary stream (AVESampleEntry) - -
JPEG image sequence ‘mpav’ 6Ch -
B (MP4VisualSampleEnrty) (ISO/IEC 10918-1)
4.2.2 Movie structure
This sybclause defines restrictions on a (regular) movie. Subclause 4.8 describes the(logical

structufe of a.media data, and Figure 2 (Figure 2a and Figure 2b) shows examples of g

structufe.

movie
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[ ftyp’ | | ‘ftyp’ |
|  ‘wuid’(PROF) | |  ‘wuid’(PROF) |
‘moov’ ‘mdat’
management and Interleaved Audio
reference and Video data |
information units, and other
‘mdat’ (exclusive) | management data
‘moov’

thumbnail picture |
] management and

management
p 7 reference
‘'mdat : . .
IMortmatorn

Interleaved Audio | TG
and Video data
units, and other o

’ thumbnail picture |

data P g

1EG ™ 1343/12
Figure 2a — ‘mdat’ placed after ‘moov’ Figure 2b - ‘mdat’ placed before ‘mooy’

Figure 2 — Examples of movies

The size of a PCE AV file in the form of a regular movie¢shall not exceed 4 gigabyted. If the
size ofla PCE AV file exceeds 4 gigabytes, it shall be in{the form of a fragmented movig.

4.2.3 Fragmented movie structure

Some additional or overridden restrictions are“defined in this subclause for the fragmented
movie.| The basic technique to construct fragmented movies shall conform to Anngx A of
ISO/IEC 14496-12. Subclause 4.8 describes the logical structure of a movie fragmept, and
Figure B shows an example of a fragmented movie structure. When the file size exceeds 4
gigabyles, Fragment movie is required-

A PCE|AV file as a fragmented movie shall also satisfy the following additional or ovefridden
rules.

a) A “movie fragment! consists of the following items when at least one track |s self-
conftained:
e [fragmented media data (Media Data Box(es) (‘mdat’) that contains samples);

e [single.inifial ‘moov’ or ‘moof’ box that contains management and reference infofmation
aboutthose samples.

b) A “r|novie fragment” consists of the following items when all tracks reference to meqia data
in ottrer fite(sy:

e single initial ‘moov’ or ‘moof’ box that contains management and reference information
about the samples in other file(s).

¢) In each movie fragment, a ‘moof’ box has only one Track Fragment Box (‘traf’) per existing
track in the movie fragment.

d) A duration-is-empty flag in a ‘traf’ box is prohibited for use, which means the PCE AV file
shall not contain any empty-duration fragments.
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I ftyp’ |
[ “uuid’ (PROF) |

‘moovV’ (initial)

‘mvex’
default values
used by ‘moof’s

s management
< ‘mdat’(exclusive)
Thumbnail picture '

Movie Fragment #0

43 |

An ove

Table
boxes
additio
defined
conforr
Note th

‘mdat’
Interleaved Audio and
Video data units, and

other data

‘moof’

sequence-num = #1 [ .
.+ management
‘mdat’ -
Interleaved Audio and
Video data units, and
other data

Movie Fragment #1 <

‘moof’

sequence-num = #A,_ |-

# management

‘mdat’
Interleaved Audio and

Video data-units, and
other-data

Movie Fragment #n

IEC 1344/12

Figure 3 — Example of a fragmented movie

Box order

rall view of the normal encapsulation structure is provided in the following table.

shows the bdxes that are used in this Technical Specification that are subse{ of the
defined in ISO/IEC 14496-12, ISO/IEC 14496-14 and ISO/IEC 14496-15 as Well as
nally defined boxes in this Technical Specification. In other words, boxes that are
in thase file formats, but not described in Table 3 shall not be used in all files
ning-to.a specific media file format that uses this Technical Specification as g core.
at{other boxes may be additionally defined in a specific media file format that uges this

Techni

Cal Specification. Refer to ISO/IEC 14496-12 for details on boxes with no referemce (no

number or mark appears in “Reference” column of the table).

See the description of the individual boxes in ISO/IEC 14496-12, ISO/IEC 14496-14 and
ISO/IEC 14496-15 for a discussion of what shall be assumed if the optional boxes are not
present.

In order to improve interoperability and utility of the files, the rules and guidelines that are
described in the subclause “Box Order” of ISO/IEC 14496-12 shall be followed for the order of

boxes.

Some additional rules are given below.

a) The Profile Box (Private Extension) shall occur immediately after the File Type

Co

mpatibility Box, before the Movie Box and the Media Data Box.

b) The order of the Movie Box and the Media Data Box that contains audio, video and image
sample data is not specified as long as they come after the File Type Box and The Profile
Box (Technical Specification specific extension), except for ‘exclusive’ Media Data Box


https://iecnorm.com/api/?name=c003c748ccb7a5370cb8def9f2ab22f4

TS 62592 © IEC:2012(E)

c)

d)
e)

- 19—

that is placed immediately after the Movie Box. See 4.8.4 for details on the ‘exclusive’
Media Data Box.

The boxes within the Sample Table Box should be in the following order: Sample
Description, Decoding Time to Sample, Composition Time to Sample, Sample to Chunk,
Sample Size, Chunk Offset, and Sync Sample.

The Handler Reference Box shall precede the Media Information Box.

The Meta Type Definition Box should precede the Metadata Box in User Specific
Metadata Box (Technical Specification specific extension).

In case of fragmented movie files, the following rules shall also be satisfied.

f)
g)

h)

An

mitrat-Movie-Boxt s otaced-bef W 5 By

In the first movie fragment, an exclusive ‘mdat’ box is placed immediately afterth

mooVv’ box. See 4.8.4 for details on the ‘exclusive’ Media Data Box.

In leach movie fragment, an initial ‘moov’ or ‘moof’ box is placed before any ‘md

T

wan at least one track is self-contained.
h

movie fragment random access box (‘mfra’) shall exist in a file.

Table 3 — Box types, structure, and cross-reference

B initial

at’ box

Box types

Reference

Description

ftyp

file type~and compatibility

uuid

4.5.1.2

UUIDiextension (‘PROF’); file profile

moov

centainer for all the movie resources

myhd

movie header, overall declarations

container for an individual track or strean

1l

tkhd

track header, overall information about th

e track

tref

track reference container

sync

synchronization indication

edts

edit list container

elst

an edit list

mdia

container for the media information in a t

rack

mdhd

media header, overall information about 8

lhe media

hdlr

media handler, the media (handler) type

minf

media information container

vmhd

video media header (video track only)

smhd

sound media header (audio track only)

dinf

data information, container

dref

data reference, declares source(s) of media in track

url

URL reference entry

stbl

sample table, container for the time/space map

stsd

sample descriptions (codec types, initialization etc.)

stts

(decoding) time to sample

ctts

composition time to sample

stsc

sample to chunk, partial data-offset information

stsz

sample sizes (framing)
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Box types Reference Description

stco a chunk offset, partial data-offset information

stss sync (key frame) sample table (random access
lpoints)

uuid a [4.5.1.3 UUID extension (‘USMT’); user specific metadata

MTDT a 4514 metadata list

mvex movie extends, container

mehd movie extends header, overall duration of fragments

trex track extends defaults

uudid 4.5.1.3 private extension (‘USMT’); user specificimetadata

MTDT 4.5.1.4 metadata list

moof movie fragment, container

mihd b movie fragment header

trdf track fragment, container

tfhd b track fragment header

trun track fragmentrun

mfra movie fragnmienht random access points

uuid user ptivate extension d

free free Space

mdat Media data container

a Mandatory boxes in this Technical Specification.
b Mandatory box when the container that contains it\is present.
€ Only|one of these boxes shall be present in thevminf container.

d It is pllowed to contain one or more user.private extension uuid boxes that are defined outside of this Technical
Specjfication.

4.4 Operational rules for boxes defined in ISO file format standards
4.4.1 General

This dubclause</déscribes operational rules for boxes defined in ISO/IEC 14496-12,
ISO/IEC 14496-14 and ISO/IEC 14496-15.

442 Size fields

The size field of all boxes shall not be set to 1. In other words, the largesize field is prohibited
for use.

4.4.3 Versions and flags

The version and flags of all boxes shall be set to ‘0’, unless this document states otherwise.

4.4.4 File identification
4.4.4.1 General

The File Type Box identifies which specification is the ‘best use’ (major brand) of a file, a
minor version of that specification, and a set of other specifications (compatible brands) with
which the file complies. In this Technical Specification, operational rules for the File Type Box
are defined for better file identification.
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4.4.4.2 Brand identifier

The brand identifier precisely identifies the format that files conform to. Only brand identifiers
defined in Table 4 are currently used in this Technical Specification.

The brand identifier ‘MSNV’ is defined as the major brand identifying this Technical
Specification. This brand shall appear in the major_brand field and the compatible_brands list
of the File Type box as defined in ISO/IEC 14496-12, in all files conforming to this Technical
Specification.

The brand identifier ‘mp42’ is defined as identifying the latest version of ISO/IEC 14496-14,
which shall appear in the compatible brands list of the File Type box.

The brand identifier ‘isom’ is defined as identifying ISO/IEC 14496-12, which shall ‘appear in
the compatible_brands list of the File Type box.

Note tHat each brand identifier shall appear in the compatible_brands list enly once.

The mpjor brand will be changed when modification or updating, that does not njaintain
backwgrd compatibility with this version of the Technical Specification’is carried out.

Table 4 — brand identifier

Values Description
‘MSNV’ This Technical Specification
‘mp42° MP4 file format
‘isom’ ISO Base Media file format

4.4.4.3 Minor-version definition

This sybclause discusses in detail.the’'minor_version value. The following structure is used for
any specific media file format, but.the values of these fields are specified in the format.

The mihor_version has thetfollowing structure:
undigned int(4) reserved = Fh;
ungigned int(12)version_number;
ungigned int(16)reserved = 1FFFh;

The semanticsof the “version_number” field is defined as follows:

version_number A 12-bit integer that specifies the version number of this Technical
Specification. The upper 4 bits indicate the major version number, and the lower 8 bits
indicate the minor version number. Set 101h for this technical specification.

4.4.5 File extension

The file extension for the files compliant with this Technical Specification should be “.MP4”.

4.4.6 Handler reference types

Only the following values for handler_type, which is in the Handler Reference Box (‘hdlr’) as
defined in ISO/IEC 14496-12, are used in this Technical Specification (see Table 5).
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Table 5 — handler_types

Values Description
‘vide’ Video Stream, and Image
‘soun’ Sound Stream

4.4.7 Movie header box

The creation_time field should be set to the date and time when the file is opened or closed

h raatina o f11 and -th m-adificationftion fiald cbhauld b aat t th dat and-tinao h
when oot g—a o arta e moumoatUoT_ oo ot STIoUTO T ST o are—aatc—arta— e when

the file|is opened or closed when modifying a file.

4.4.8 Track header box
The track_ID field in a track header box shall be set as follows:

Triack_ID (corresponds to ES_ID): 00000001h — 0000007Fh (1 -A27) or,
00000400h — O000F7FFh (17024 — 63 487);
other values are reserved.

The cre¢ation_time field should be set to the date and time when the file is opened or|closed

when dreating a file, and the modification_time field should be set to the date and time when
the file|is opened or closed when modifying a file.

4.4.9 Media header box

The creation_time field should be set to the date and time when the file is opened or|closed
when dreating a file, and the modification_timé field should be set to the date and timg when
the file|is opened or closed when modifying;a file.

The code of “undetermined” (‘und’), ¢an be set to the language field in the Media Header Box
for the track that is not dependent-on any language.

4.4.10| Sample size box

A duminy sample that has no data is prohibited, and therefore, entry_size fields in the $ample
Size Box shall not be set to ‘0.

4.4.11| Time toysample boxes

In the |Time )to Sample Boxes (Decoding Time to Sample Box and Composition Tlime to
Samplg Box), futility time information shall not be held, and therefore, entry_count fields in the
Time to-Sampte Boxes shattnotbe setto 0~

4.4.12 Sample entries

It is recommended to keep one of them if some Sample Entries for a track can be put together
in accordance with the definitions in ISO/IEC 14496-12, |ISO/IEC 14496-14 and
ISO/IEC 14496-15, for example when their contents are identical.

4.413 Movie fragment boxes
4.4.13.1 General

This subclause defines restrictions when the movie is fragmented.
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4.4.13.

2 Sample size fields

A dummy sample that has no data is prohibited. Therefore, a sample_size field in the Track
Fragment Run Box and a default_sample_size field in a Track Fragment Header Box shall not
be set to ‘0’ if present.

A default_sample_size field in a Track Extends Box shall not be set to ‘0’ if the field is used.

4.4.13.

3 Sample flags fields

A field or flag in sample_flags fields corresponding to unsupported function or box in this
Technical Specification such as sample padding and degradation control shall not be used

and su

4.4.14

The ve

4.4.15

When

Ch fields or flags shall be set to ‘0.

Track fragment random access boxes — Version fields

rsion field in the Track Fragment Random Access Box may be set to¢l;

Edit list entries

he Edit List Box is used, each edit list entry in the box éxcept for ‘empty’ ed

shall satisfy the following rule:

me

where
delay i

4.4.16

In ISO
uses th

a) Tra

dia_time + segment_duration (converted into the media timescale)
< the sum of the sample duratiens’in the track + ct_offset

ct_offset' is the composition time of the first'sample to be presented when decod
5 2 non-zero value.

Template fields used

IEC 14496-12, the concept of ftemplate” fields is defined. This Technical Speci
e following template fields.

ck Header Box

ayer;
refer to ISO/IEC A#4496-12 for the semantics of this field.

alternate_group;
refer to ISOHEC 14496-12 for the semantics of this field.

volume;
refer to-ISO/IEC 14496-12 for the semantics of this field.

matrix;

: ISOUEC 1449642 § : £ this fiold-

b) Video Media Header Box

graphicsmode;
refer to ISO/IEC 14496-12 for the semantics of this field.

opcolor;
refer to ISO/IEC 14496-12 for the semantics of this field.

c) Sound Media Header Box

Balance;
refer to ISO/IEC 14496-12 for the semantics of this field.

d) Visual Sample Entry

horizresolution;

t entry

ng

ication

refer to ISO/IEC 14496-12 for the semantics of this field. The minimum value of these

fields is 72,0. See 4.11 for the values defined.
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e vertresolution;
refer to ISO/IEC 14496-12 for the semantics of this field. The minimum value of these
fields is 72,0. See 4.11 for the values defined.

e) Audio Sample Entry

e channelcount;
refer to ISO/IEC 14496-12 for the semantics of this field.

e samplesize;
refer to ISO/IEC 14496-12 for the semantics of this field. This field gives the number of
bits for the sound sample before compressing.

These declared fields may have non-default values as required. When a file is created, other
“templgte” fields that are not declared above shall be set to their default values. When f file is
read, the values in such non-declared “template” fields shall be ignored.

4.5 Additional definitions
4.51 Private extension box definitions
4511 Private extension boxes

Private| Extension Boxes are described in ISO/IEC 14496-12.

Private|] Extension Boxes use the escape type ‘uuid’> as boxtype, and the UUID as
extended_type that is composed of a four-byte type value\with a twelve-byte format rgserved
value. [The type value is the printable four-charactet/code specified for each box gnd the
format|reserved value is XXXXXXXX-21D2-4FCE-BB88-695CFAC9C740h; the typg value
defined as follows replaces the XXXXXXXXh in thepreceding number.

4.5.1.2 Profile box
4.5.1.2{1 Definition

Box Type : ‘uuid’

Type Vjalue : ‘PROF’
Contaiper : File
Mandatory : Yes
Quantify . Exactly ong

This bgx specifies information about the profile with which the file is in compliance, which is
achieved through the.private extension with the ‘uuid’ type. This box shall be present after the
File Type Box, before Movie Data Box and Movie Box, and also all files compliant wjith this
Technigal Spegification shall contain one and only one Profile Box.

The profile ,is reference information for devices to facilitate finding the required capability to
decode-the-content-in-the-file-

A profile entry with the same track_ID for each sample entry shall be in the Profile Box if there
are multiple sample entries with at least one different value the for following parameters in a
track:

e a codec type;

e the parameter(s) that compose(s) a codec_specific_information;

o the parameters that compose an audio_attribute_flags or video_attribute_flags;

e a pixel aspect ratio for video profile.

A profile entry with track_ID set to ‘0’ is a representative profile entry applied to multiple
tracks of the same media that have the same profile information. The representative profile

entry is permitted only if all values for above parameters and following one are the same in
the tracks:
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e a sampling rate for audio profile;
e an average and a maximum bitrate;

e an average and a maximum frame rate.

This makes it possible to avoid that the profile entry with the same
immoderately.

4.5.1.2.2 Syntax

/! Profile entries

value increases

aligned(8) class FileGlabalPrafileEntry extends FullBox(‘FPRE’ version=0_0)
undigned int(32)  function_flags;
ungigned int(32) reserved = 0;
}
aligned|8) class AudioProfileEntry extends FullBox(‘APRF’, version=0, 0){
ungigned int(32) track_ID;
ungigned int(32) codec_type;
ungigned int(32) codec_specific_information;
ungigned int(32) audio_attribute_flags;
undigned int(32) average_bitrate;
undigned int(32) max_bitrate;
ungigned int(32) sampling_rate;
undigned int(32) audio_channel_number;
}
aligned|8) class VideoProfileEntry extends FullBox(¥BPRF’, version=0, 0){
undigned int(32) track_ID;
undigned int(32) codec_type;
undigned int(32) codec_specific_information;
undigned int(32) video_attribute_flags;
undigned int(32) average_bitrate;
undigned int(32) max_bitrate;
undigned int(32) average_frame_rate;
undigned int(32) max_frame. rate;
ungdigned int(32) visual_.size;
ungigned int(32) pixel\aspect_ratio;
}
/I Profile Box
aligned|8) class RrofileBox extends Box(‘uuid’, ‘PROF’){
undigned int(8) version = 0;
bit(p4) flags;
undigned-int(32) profile_entry count;
FildGibalProfileEntry  global profile;
/I profile entry
for (i=1; i < profile_entry_count; i++) {
ProfileEntry() profile;
}
}
4.5.1.2.3 Semantics

version An 8-bit integer that specifies the version of this box.

flags A 24-bit space for flags; set this field to ‘0’

profile_entry_count A 32-bit integer that counts the profile entries. The number starts

from 1.
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global_profile A File Global Profile Entry that contains profile information applied globally

to the file.

profile An Audio Profile or Video Profile Entry that contains profile information applied to

the audio or video track.

function_flags A 32-bit flag space that indicates which optional functions are applied to

this file. The syntax and value are defined in 4.5.3.

track_ID A 32-bit integer that indicates the track identifier to apply this profile information.

cod¢

cod¢

aud

vid

The value 0 shall be set for a representative profile entry that contains
information applied to some tracks.

profile

ec_type A 32-bit integer that indicates the codec type of the track(s). The val

according to the codec type.

value that depends on codec. The syntax and value are defined.in 4.5.4.

The following flags are defined for common usgy(see Table 6).

Table 6 — Common portion of,the audio attribute flags

Values Description
0001h Reserved

Deprecatedfield. Ignore this field regardless of whatever value it
0002h

may hold

dudl_mono_audio: indicates that the stream is encoded as a
0004h .

dual'monaural audio
others reserved for future use in this Technical Specification

po_attribute:flags A 32-bit flag space that indicates attribute of video stream
track(s). The upper 16 bits contain codec specific attributes specified according
codec:type indicated in the codec_type field and lower 16 bits contains attribd
common use. The flags specified according to the codec type are defined in 4.5

following flags are defined for common use (see Table 7).

ue is a

four-character-code copied from format type of sample entry. For example,\th¢ value
is set to ‘avc1 for MPEG-4 AVC, or ‘mp4a’ for MPEG-4 audio. Note that)som¢g codec
may have specific information in codec_specific_information field, which  is specified

ec_specific_information A 32-bit integer that specifies more.specific informdtion or

io_attribute_flags A 32-bit flag space that indicates aftribute of audio stream in the
track(s). The upper 16 bits contains codec specific attributes specified according to
the codec type indicated in the codec_type field and lower 16 bits contains atfributes
for common use. The flags specified according to‘the codec type are defined in 4.5.5.

in the
to the
tes for
5. The
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Table 7 — Common portion of the video attribute flags

ave

ma

san

aud

ave

Values Description
0001h Reserved

Deprecated field. Ignore this field regardless of whatever value it
0002h

may hold.

variable_frame_rate: indicates that the stream has a variable
0004h vy -

frame rate

interlaced_video: indicates that the video frames are encoded as
0008h interlaced video in a presentation.

Note that AVC progressive video may be contained even if this

flng isset (see Clause C 4)
others reserved for future use in this Technical Specification

rage_bitrate A 32-bit integer that indicates the average bitrate of the) data stream in

the track(s), in kilobits per second (kbps). The value is the overadll average of

bitrate

calculated from the Sample Table Box (not considering any ediblist). Note tHat it is
permitted to set the average value set at the encoder for injtialization when thg¢ file is
created. The value should be rounded up to the nearest integer if it has a frgctional
portion. For example, the value is set to 000003E8h (1 000)for 1 Mbps data str¢gam.

X_bitrate A 32-bit integer that indicates the maximum bitrate of the data strean} in the

track(s), in kilobits per second (kbps). The value is the maximum of the

sliding

averages of bitrate over 1 s calculated from the/Sample Table Box (not congidering
any edit list). Note that it is permitted to set.the- maximum value set at the encqder for

initialization when the file is created. The¢value should be rounded up to the

nearest

integer if it has a fractional portion. Forexample, the value field is set to 000Q03E8h

(1 000) for 1 Mbps data stream.

npling_rate A 32-bit integer that indicates the sampling rate of audio stream
track(s), in hertz (Hz). The valuesshould be rounded up to the nearest integer i
a fractional portion. For example, the value field is set to 0000BB80h (48 0
48 kHz sampling.

in the
f it has
00) for

io_channel_number A_32-bit integer that indicates the channel number of audio

stream in the track(s). The value should be the total number of audio chan
there are differentiechannel numbers in the track(s) that correspond(s) to a profil
the value should;be the largest one among those. For example, the value field i
00000006h_(6)-for the case of 5,1 channels. If there are different channel num
the track(s).-that correspond(s) to a profile entry, the value should be the larg
among those.

rage_frame_rate A 32-bit fixed-point 16,16 number that indicates the averags

rate” of the data stream in the track(s), in frames per second (fps). The valug

nels. If
e entry,
5 set to
bers in
st one

frame
is the

overall average of frame rate (not considering any edit Tist) at the time of displaying,
not encoding. Note that it is permitted to set the average value set at the encoder for
initialization when the file is created. The value should be rounded up to close
approximation of the rate. For example, the value should be set to a value between

001DF852h and 001DF854h for 29,97 (30 000 / 1001) fps.

max_frame_rate A 32-bit fixed-point 16,16 number that indicates the maximum frame rate
of the data stream in the track(s), in frames per second (fps). The value is the inverse
of the smallest sample duration of all samples (not considering any edit list). Note that
it is permitted to set the maximum value set at the encoder for initialization when the
file is created. The value should be rounded up to close approximation of the rate. For
example, the value should be set to a value between 001DF852h and 001DF854h for

29,97 (30 000/ 1 001) fps.

visual_size A 32-bit integer that indicates the maximum visual width and height of the
data stream in the track(s), in pixels. The value is the width and height copied from
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visual sample entry. The upper 16 bits indicate the width, and the lower 16 bits
indicate the height. For example, the value field is set to 028001E0Oh for 640 pixels of
width and 480 pixels of height. If there are different visual sizes in the track(s) that
correspond(s) to a profile entry, the value should be the width and height of the largest
area among those. For example, the value should be 640x480 when the two visual
sizes exist, 720 x 352 and 640 x 480.

pixel_aspect_ratio A 32-bit integer that indicates the pixel aspect ratio of the video frame

data in the track(s). The value consists of the horizontal spacing of luma sampling
instants in the upper 16-bit portion and the vertical spacing of picture lines in the lower
16-bit portion. The ratio of horizontal spacing to vertical spacing is the same as the
aspect ratio given by the horizresolution and vertresolution in a Visual Sample Entry.

o 444 £ 4l lafi <l 1
ODOU 5. T T TUTN UITC UTTITICU VAdIUuT o.

4.5.1.3 User specific metadata box

4.5.1.31 Definition

Box Type : ‘uuid’

Type Vjalue : ‘USMT’

Contaiper : Movie Box (‘moov’) or Track Box (‘trak’)

Mandatory : No

Quantify . Zero or one

This bgx contains objects that declare user information about the containing box and its data
(presentation or track), which is achieved through the private extension with the ‘uuid’ type.
This bgx may contain the Meta Type Definition Box and the Metadata Box. The Metp Type
Definitipn Box is a container for the definitions~of user defined metadata types, and the
Metadgta Box is a container for informative metadata. The metadata is formatted and listed as
a set of units with more specific data types in the Metadata Box.

This bgx is always required in the Track-Box.

4.5.1.3{2 Syntax

aligned|8) class UserSpecificMetadataBox extends Box(‘uuid’, ‘USMT’){

}

4.51.4 Metadata box

4.5.1.41 Definition

Box Type +XMTDT’

Container, (" User Specific Metadata Box (‘uuid’ with the type value of ‘USMT’)

Mandatory/: No

Quantify T—ZET0 Or ONE

This box contains a list of user specific metadata. All metadata units have associated
language codes from ISO 639-2, T and character encoding types.

Multiple metadata units that have the same combination of a data_type_ID, a language, and
an encoding_type shall not exist in this box.

This box is always required in the User Specific Metadata Box that is the immediate child of

the Tra

ck Box.
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4.5.1.4.2 Syntax

aligned(8) class MetadataBox extends Box(‘MTDT’){
unsigned int(16) number_of_units;
/I metadata units

for

}

4.5.1.4/3 Semantics

nurEber_of_unit A 16-bit integer that specifies the number of metadata whits.
t

da

data_type_ID A 32-bit integer that identifies the type of themeta_data. This field ¢
format reserved data_type ID. See 4.10.1 for the details of data_type ID and the

read_only_flag A 1-bit flag that indicates the createrof this file (or metadata) requir

lan

(i=1; i < number_of _units; i++) {
unsigned int(16) data_unit_size;
unsigned int(32) data_type_ID
bit(1) read_only_flag;
unsigned int(5)[3] language;
unsigned int(16) encoding_type;
bit(8) metadatal];

_unit_size A 16-bit integer that specifies the number of bytes.of.a metadata u
contains this field.

format reserved data_type_ ID.

this metadata be not modified or deleted unintentionally by a device or software
function to modify or delete metadata. Whenyediting the metadata for which this

be read only.

guage A 16-bit integer that declares the language code from ISO 639-2, T
metadata. Refer to ISO 639-2/Tfor the set of three character codes. Each char
packed as the difference between its ASCII value and 60h. Since the code is ¢
to being three lower-casélletters, these values are strictly positive. The ¢
“undetermined” (und) shall-be set for the metadata of binary data and can be u
the metadata that is not-dependent on any specific language.

hit that

bntains

es that
with a
flag is

set to ‘1’, warning should be displayed to,notify users that the metadata is intended to

for the
hcter is
bnfined
ode of
sed for

engoding_type A 16-bit*integer that specifies the text encoding type for the metadata. The

value 0 is used only if the language field is set to “undetermined” (und). The fo
values are defined (see Table 8).

Table 8 — encoding_type

llowing

Values Description

0000h non-character data (binary data)
0001h UTF-16BE (ISO/IEC 10646)
0002h UTF-8 (ISO/IEC 10646) Optional

reserved for future use in this Technical

others Specification

metadata A field of metadata. If the encoding_type field is set to ‘0’, this field contains

binary data. In all other cases, this field contains human-readable informa

tion of

presentation or track in a null-terminated string. The form of this field may be specified

according to each data_type_ID.
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Profile configuration

The profile of a file is described in the Profile Box (private extension) defined in 4.5.1.2. The
box may have some profile entries that contain a set of profile information.

For PCE AV files, File Global Profile Entry and Profile Entries about main audio and video
tracks shall be specified in the Profile Box, but the profile entry for the other tracks may be
omitted. Multiple profile entries for a single sample entry shall not exist.

All fields in the Profile Entries shall be set to appropriate values.

Use of

the representative-profile-entrv (the entry with track 1D set to0’) is nermitted-for On|y
13 g PARY 4 7 g

main a
used, d
profile

In a Vi
shall bé

aver
[
max

4.5.3

The p
inform4

Idio tracks and main video tracks. In the case where the representative profile
ne such entry is permitted for the main audio and / or video tracks, and the ‘ing
entries for the tracks to which the representative profile entry is applied shall not

Heo Profile Entry for a track containing an AVC video elementary stream, bitrat
e set as follows:

age_bitrate = the average bitrate of NAL CPB, which s set at the enco
nitialization in accordance with regulations for recording mades defined in Annex

| bitrate = the maximum bitrate of NAL CPB in accordance’with 4.5.1.2.

Function flags

ofile box (private extension) shall have >a. FileGlobalEntry that contains

is code¢d as a 32-bit specific value. Players_.¢an understand which optional functig

applied

The fol
ignoreg

to the file using this field.

lowing flags are currently defined." The flags not defined in the Table 9 should
and they should be treated as.optional functions as well.

Table 9 — Function flags

Values Description

movie_is_fragmented: indicates that the movie has a Movie Box that
10000000h eontains a Movie Extends Box, which indicates that the movie is possibly
fragmented.

additional_track_exists: indicates that the presence of the track(s) for
presentation with the track_enabled flag set to ON (= 1) in their Track
20000000h Header Box other than main audio and main video tracks or more than one
main audio and/or video track with the track_enabled flag set to ON in their
Track Header Box in a file.

entry is
ividual
exist.

b fields

Her for
C;

profile

tion applied globally to the file. The FileGlobalEntry contains a function_flags fig¢ld that

ns are

not be

main_AV_track_is_edited: indicates that the main audio or video track is
edited when any of the following applies:

a) an edit list exists, except for the case where it consists of one
‘invariable’ edit entry or one ‘initial-offset’ edit entry followed by an
‘invariable’ edit entry;

b) either the main audio or the video track is not self-contained;

c) the stream does not follow the restrictions for a single stream, as
defined by the codec in 4.6.

40000000h
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4.5.4 Codec specific information
4.5.4.1 General

The profile box (private extension) may have some profile entries that contain a set of

profile

information applied to each track. 4.5.5 discusses codec specific information specified by

each codec type supported in this Technical Specification.

4.5.4.2 Specific information for format type ‘mp4a’

4.5.4.2.1 General

When —type flelc ofile s—set—tc s—formas oY= .
codec_|specific_information field contains an actual audio codec or stream type, ang
informgtion.

This cqdec_specific_information has the following structure in this case:
bit(B) data_form_type;
ungigned int(24) specific_data.

The semantics of these fields are defined as follows:

dafa_form_type An 8-bit code that identifies the data form type. The type specifies
audio codec and stream type. The following walues are currently define
Table 10).

Table 10 — Data form type

Values Description

00h ISO/IEC 14496-3 (MPEG-4 audio stream)

reserved faor future use in this Technical

others Specification

spegcific_data A 24-bit integer that contains some information specified by data_for

4.5.4.2|12 Specific data for MPEG-4 AAC elementary stream

When the data_formutype field in the codec_specific_information for format type ‘mp4a3
to 00h,|the specific.-"data field has the following structure:

bit(fi 1) reserved = 0;
bit(p) audioObjectType;

actual
d (see

m_type.

" is set

bit(B) audioPrafilel evellndication

The semantics of these fields are defined as follows.

audioObjectType A 5-bit code that identifies the audio object type. The audio obje

ct type

identifies the actual bitstream syntax of the MPEG-4 audio stream. This field contains
the value of audioObjectType as found in the AudioSpecificConfig
(DecoderSpecificinfo), as defined in ISO/IEC 14496-3, contained in the ESDescriptor
of the MP4AudioSampleEntry. Refer to ISO/IEC 14496-3 for the values of audio object

type.

audioProfileLevellndication An 8-bit code that identifies the profile and level the MPEG-4
audio stream conforms to. This field contains appropriate value of

audioProfileLevellndication, as defined in ISO/IEC 14496-1.

As the audioProfileLevellndication, the value for AAC Profile should be set.
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For example, the codec_specific_information field is set to 00000229h for AAC LC in AAC
Profile / Level 2.

4.5.4.3 Specific information for format type ‘avect’
45431 General

When codec_type field in Video Profile Entry is set to the format type ‘avc1’, the
codec_specific_information field contains an actual video codec and stream type, and some
information.

This codec_specific_information has the following structure in this case:
blt(4) data_form_type;
nsigned int(28) specific_data.

c

The semantics of these fields are defined as follows.

data_form_type A 4-bit code that identifies the data form type. The typespecifies actual
video codec and stream type. The following values are cufrently defined (see
Table 11).

Table 11 — Data form type

Values Description
Oh ISO/IEC 14496-10 (AVC vide© elementary stream)
others reserved for future use in.this Technical Specification

spegcific_data A 28-bit integer that contains some information specified by data_form_type.

4.5.4.3|2 Specific data for AVC video elementary stream

When {he data_form_type field in-the codec_specific_information for format type ‘avcif is set
to Oh, the specific_data has the'following structure:
bit(B) reserved = O
bit([1) entropy..coding_mode_flag;
undigned int(8) AVCProfileIndication;
undigned int(8) prafile_compatibility;
undigned int(8)<AVCLevellndication.

The semantics'of these fields are defined as follows:
entropy-coding_mode_flag A 1-bit flag that indicates the entropy decoding modé to be

_ _ Picture
contained in the AVC

Parameter Set (PPS), as defined in ISO/IEC 14496-10,
Configuration Box of the AVCSampleEntry.

AVCProfileIndication An 8-bit integer that identifies the profile to process the AVC video
elementary stream. This field contains the value of AVCProfilelndication as found in
the AVCDecoderConfigurationRecord, as defined in ISO/IEC 14496-15, contained in
the AVCSampleEntry. The value is the same as the profile code defined in
ISO/IEC 14496-10.

profile_compatibility An 8-bit integer that indicates the constraint set(s) the AVC video
elementary stream obeys. This field contains the value of profile_compatibility as
found in the AVCDecoderConfigurationRecord, as defined in ISO/IEC 14496-15,
contained in the AVCSampleEntry. The value is the same as the byte that occurs
between the profile_idc and level idc in a sequence parameter set defined in
ISO/IEC 14496-10.
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AVCLevellndication An 8-bit integer that identifies the level to process the AVC video
elementary stream. This field contains the value of AVCLevellndication as found in the
AVCDecoderConfigurationRecord, as defined in ISO/IEC 14496-15, contained in the
AVCSampleEntry. The value is the same as the level code defined in
ISO/IEC 14496-10.

For example, the codec_specific_information field is set to 014D401Eh for Main Profile / Level
3,0, and the entropy decoding method to be applied is CABAC, and the AVC video elementary
stream obeys all constraints specified in A.2.2.of ISO/IEC 14496-10:2012.

4.5.5 Attribute flags

4.5.5.1 General

The Prpfile Box (private extension) may have some profile entries that contain a set off profile
informgtion applied to each track. This subclause discusses the codec specific portion|(upper
16 bits) in video and audio attribute flags, which is specified according te'each code¢c type
supported in this Technical Specification.

4.5.5.2 Specific attributes for format type ‘mp4a’

When the codec_type field in Audio Profile Entry is set to the fotmat type ‘mp4a’, the following
flags afe defined for codec specific portion of the audio_attribute_flags field (see Table|[12).

Table 12 — Codec specific portion ofd@audio attribute flags

Values Description

SBR_data_present: indicates that’'the stream may contain SBR data.

0001h Currently, this flag is operated'gnly in Class MB.

others reserved for future use in-this Technical Specification.

4.5.5.3 Specific attributes for format type ‘avc1’

When the codec_type field in Video Profile Entry is set to the format type ‘avc1’, the following
flags afe defined for codec speeific portion in the video_attribute_flags field (see Table [13).

Table 13)- Codec specific portion of video attribute flags

Values Description

IDR_intervals_more_than_n_seconds*: indicates that one or more intervals
between IDR pictures in a stream may be more than n seconds*, where n
is the intervals specified for each Class defined in 4.6.3.2. When this flag
is set to 0, every interval between IDR pictures is less than or equal to n
seconds*. Currently, this flag is operated only in Class SD. Class network
SD, Cass HD and Class network HD.

0001h

recovery_point_sei_attached: indicates that a Recovery Point SEl message
0002h is attached to an access unit in the stream. Currently, this flag is operated
only in Class SD, Class network SD, Class HD and Class network HD.

others reserved for future use in this technical specification.

4.6 Operational rules for tracks
4.6.1 General

Subclause 4.6 describes operational rules for tracks contained in PCE AV files. The tracks are
basically composed in conformity to ISO/IEC 14496-12, |ISO/IEC 14496-14 and
ISO/IEC 14496-15.
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4.6.2 Main audio track
4.6.2.1 General

A PCE AV file may contain one or more main audio tracks. The main audio track is an audio
track that contains streams described in 4.6.2. The general nature of ISO/IEC 14496-14 is
partly exercised by this format for a main audio track structure. It therefore uses the following:
a) a handler_type of ‘soun’ in the HandlerBox;

b) a sound media header ‘smhd’;

c) aformat type of ‘mp4a’ in the SampleDescriptionBox;

d the MPAAdiae-S ananlalades a—dafinad 1o MDA _f£1 formatfaortoandal and
VI T OUToO oA TPTCe Ty aS UoTiTeUIT vt —+ o ToTTat o rrpg=ra arrd

e) a pfesentation_type of 00000001h(original/main) in the track property of metadata‘jox.

The syntax and values for the Track Box and its sub-boxes shall '‘confgrm to
ISO/IEC 14496-12, and the following fields of each box shall be set to the following specified
values| There are some “template” fields declared to use; refer to 4.4.16.

e Tragk header box

flags =1000007h, except for the case where the track belongs to an alternate group;
layer =|0;
volume|= 0100h;

matrix ¥ {00010000h,0,0,0, 00010000h,0,0,0, 40000000h};
width =|0;

height ¥ 0.

e Handler reference box
name 9 “Sound Media Handler”.

e Souynd media header box

balanceg = 0.

4.6.2.2 MPEG-4 AAC elementary stream
4.6.2.2{1 General

An MREG-4 AAC elementary stream shall be stored in the track in accordande with
ISO/IEC 14496-14 basically. The following are limitations for using MPEG-4 AAC elementary
streamsp.

e Thqg parameter values of DecoderConfigDescriptor, program_config_element, and $ample
Entfy shall. be consistent.

e Only~one AU shall be handled as a sample. All AUs are a random access poinf (sync
sample) and therefore, the Sync Sample Box shall not be used.

4.6.2.2.2 Sample entry

The syntax and values for sample entry shall conform to MP4AudioSampleEntry (‘mp4a’)
defined in ISO/IEC 14496-14, and the following fields shall be set to the following specified
values. There are some “template” fields declared to use; refer to 4.4.16.

The actual format type and specific parameters for each are specified in an ESD Box (‘esds’),
as described below.

channelcount = 1 (for single mono), 2 (for stereo or dual mono) , or 6 (for 5,1 channels);
sampleRate = 48 000 (when SBR is not used), or 24 000 (when SBR is used);
ES = ESD Box, see 4.7.1.2.
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4.6.3 Main video track
4.6.3.1 General

A PCE AV file shall contain one or more main video tracks. The main video track is a video
track that contains streams described in this subclause. The general nature of
ISO/IEC 14496-14 and ISO/IEC 14496-15 is partly exercised by this format for a main video
track structure. It therefore uses the following:

For AVC video elementary stream:

a) a handler_type of ‘vide’ in the HandlerBox;

b) a video media header ‘vmhd’;

c) afgrmat type of ‘avc1’ in the SampleDescriptionBox;

d) the|AVCSampleEntry as defined in AVC file format for ‘avc1’ and
e) a presentation_type of 00000001h(original/main) in the Track Property ef~Metadata Box.

The slyntax and values for the Track Box and its sub-boxes- shall confgrm to
ISO/IEC 14496-12, and the following fields of each box shall be set{to-the following specified
values| There are some “template” fields declared to use; refer to@.4.16.

e Tragk header box

flags =[000007h, except for the case where the track belongs,to an alternate group;
volume|= 0;

matrix £ {00010000h,0,0,0, 00010000h,0,0,0, 40000000k}, if other tracks for visual presgntation
with tack_enabled flags set to ON (=1) in, their Track Header Box do nof[ exist;
Note that if the file contains rotated video, this_field’s settings shall conform to the nules in
Clause|D.4;
width ¥ equal to width in visual sample entry, if other tracks for visual presentatipn with
track_enabled flags set to ON (=1)%in their Track Header Box do not| exist;
Note that if the file contains rotated video, this field's settings shall conform to the nules in
Clause|D.4;
height = equal to height in visuallsample entry, if other tracks for visual presentatipn with
track_enabled flags set to ~ON (=1) in their Track Header Box do not| exist.
Note that if the file contains rotated video, this field’s settings shall conform to the nules in
Clause|D.4.

NOTE In the case of Class)PT, Class MB, Class HD and Class network HD, the width and height in the Track
Header hox may be spedified to form a square grid.
o Handler reference box

name 9 “Videe:Media Handler”.

e Video'nmedia header box

graphicsmode = 0;
opcolor ={0, 0, 0}.

The syntax and values for the following box shall conform to ISO/IEC 14496-12, and the
following field of the box should be set to the following specified value.

e Media header box

timescale (when encoded as progressive video)
EA60h (60 000) for 59,94 fps;
C350h (50 000) for 50 fps;
7530h (30 000) for 14,985, or 29,97 fps;
61A8h (25 000) for 25 fps;
5DCO0h (24 000) for 23,976[fps];
30D4h (12 500) for 12,5 fps;

timescale (when encoded as interlaced video)
EA60h (60 000) for 29,97 fps (59,94 fields/s);
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C350h (50 000) for 25 fps (50 fields/s).

AVC video elementary stream

4.6.3.2.1 General

An AVC video elementary stream shall be stored in the track in accordance with
ISO/IEC 14496-14 and ISO/IEC 14496-15, basically. The following are limitations for using
AVC video elementary streams.

Only one access unit shall be handled as a sample, and every access unit consisting of an
IDR picture shall be handled as a sync sample.

Sequence and picture parameter set NAL units shall be stored in the sample desc

of t

Ong¢ or more sequence and picture parameter set NAL units shall be -stored

AV

Thqg total number of sequence parameter set NAL units or picture parameter set NA

con
ma

4.6.3.2

The sy
ISO/IE

There are some “template” fields declared to use; referto/4.4.16.

The re

4.11. Neither MPEG4BitRateBox (‘btrt’) nor MPEG4ExtensionDescriptorsBox (‘m4ds’) §

used.

represgntative still image’ of presentation (extracted from the stream of a main vide

thumbrjail track structure. It therefore uses the following:

compressorname = “AVC Coding”;
config = AVC configuration box, see 4.7.2.2;

a triack reference type ‘sync’;

ne track.
CDecoderConfigurationRecord.

tained in all sample entries (AVCDecoderConfigurationRecord).in-a track shall
imum, respectively.

2 Sample entry

ntax and values for Sample Entry shall conform to AVE€SampleEntry (‘avc1’) def
C 14496-15, and the following fields shall be setto the following specified

solution fields shall contain appropriate values from the pixel aspect ratio def

Thumbnail picture track
General

AV file may contain one or more thumbnail picture tracks. A thumbnail tra

V). The general/nature of ISO/IEC 14496-14 is partly exercised by this formg

andler \fype of ‘vide’ in the HandlerBox;

iptions

in the

L units
be 256

ined in
values.

ned in
hall be

ck is a
b track
t for a

deo media header ‘\Imhd’;

a format type of ‘mp4v’ in the SampleDescriptionBox;

4.6.4
4.6.4.1
A PCE
typicall
a) ah
b)

c) av
d)

e) the
f)

MP4VisualSampleEntry as defined in MP4 file format for ‘mp4v’ and

a presentation_type of 00000002h(track for thumbnail picture data) in the track property of
metadata box.

The syntax and values for the Track Box and its sub-boxes shall conform to
ISO/IEC 14496-12, and the following fields of each box shall be set to the following specified
values. There are some “template” fields declared to use; refer to 4.4.16.

Tra

ck header box

flags = 000006h (track_enabled flag = 0);
layer = 0;

alternate_group = 0;

volume = 0100h;


https://iecnorm.com/api/?name=c003c748ccb7a5370cb8def9f2ab22f4

TS 625

92 © IEC:2012(E) - 37 -

matrix = {00010000h,0,0,0, 00010000h,0,0,0, 40000000h};

width =

equal to the width in the visual sample entry;

height = equal to the height in the visual sample entry.

e Track Reference Type Box of ‘sync’ in Track Reference Box

track_IDs = track ID(s) of the main bideo track this track represents;

e Handler reference box

name = “Video Media Handler”.

e Video media header box

graphig
opcolorn

e Dat

entry_d
e Dat
flags =

The sy
followin

e Medlia Headerl Box

timescd

4.6.4.2
4.6.4.2
The fol

e Theg

e Eag
acc

The tofal of allr'sample durations (sample_delta in the Time to Sample Box) shall be e

or less
which i
themss

smode = 0;
={0,0,0}.

h Reference Box

ount = 1;

A Entry Url Box

1 (self-contained);

ntax and values for the following box shall conform to ISO/IEC 14496-12, 3
g field of the box should be set to the following specified value.

le = 7 530h (30 000).

JPEG image sequence for thumbnail pictures
1 General
owing are limitations for.using JPEG image sequences for thumbnail pictures.

parameter values.of DecoderConfigDescriptor and Sample Entry shall be consis

h JPEG image.for a thumbnail picture is handled as a sample. All pictures are 1

than theduration of the entire movie converted into the media timescale of this
5 equivalent to the duration of the longest of all tracks except thumbnail picture
lves”

Ess points (synt samples) and therefore, the Sync Sample Box shall not be used.

nd the

stent.

andom

qual to
media,
tracks

4.6.4.2

2 Sample entry

The syntax and values for sample entry shall conform to MP4VisualSampleEntry (‘mp4v’)
defined in ISO/IEC 14496-14, and the following fields shall be set to the following specified

values.

There are some “template” fields declared to use; refer to 4.4.16.

The resolution fields shall contain appropriate values from the pixel aspect ratio defined in

4.11.
ES=E

SD Box, see 4.7.3.
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4.7 Operational rules for media data
4.7.1 MPEG-4 AAC elementary stream
4711 General

For MPEG-4 AAC elementary streams, a bitstream of AAC LC object type shall be used. It
shall be a Raw Data stream, and neither ADTS nor ADIF shall be used.

If the stream contains SBR data, the explicit backward compatible signalling as defined in
subpart 1 of ISO/IEC 14496-3 shall be used.

relationship between input/output audio frames and audio decoding units (AUs) in bitsfreams,
it is nefessary to be careful in handling timestamps in a track. Figure 4 shows an.example of
AAC bifstream in the track.

Since fhe AAT codec is based on overlap transform, and It does not establish a onet{:o-one

In a s|ngle MPEG-4 AAC elementary stream, only one sample entry' may exist and the
following fields shall not change in the stream. If any of these changes; the function|flag of
value 40000000h shall be set:

audioObjectType

samplingFrequencylndex

samplingFrequency (if samplingFrequencylndex = fh)
chgnnelConfiguration

samplesize
Sourge ’ 1 H 2 H 35\\1 4 5 [()FLilr;S:q)y-
S S I SO\ [ A [ M [ B [ Enc
X
Coded I N1 k@2 || 23 | 34 | 45 | 5N |
bitstrdam L---d-g4
TimeStamp 0 1 2 3 4
in track
o oo oo
outpit [nt ] 2 |3 ][ 4l 5
TimeSt:
f;T;ayazg'?S) 0 1 2 3 4
IEC  1902/09

Figure 4 — Example of AAC bitstream

In Figure 4, the first block of the bitstream is AU [1, 2], which is created from input audio
frames [1] and [2]. Depending on the encoder implementation, the first block may be AU [N,1]
(where N indicates a silent interval inserted by the encoder), but this type of AU might cause
failure in synchronization and therefore shall not be included in the file.

To include the last input audio frame (i.e., [5] of source in Figure 4) into the bitstream for
encoding, it is necessary to terminate it with a silent interval and include AU [5, N] into the
bitstream. This produces the same number of input audio frames, AUs, and output audio
frames, eliminating time difference.

When a bitstream is created using the method described above, the decoding result of the
first AU does not necessarily correspond to the first input audio frame. This is because of the
lack of the first part of the bitstream in overlap transform. Thus, the first audio frame (21[ms]
per frame when sampled at 48 kHz, for example) is not guaranteed to play correctly. In this
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case, it is up to decoder implementations to decide whether the decoded output audio frame
[N1] should be played or muted.

With these things considered, the content should be created by making the first input audio
frame a silent interval.

4.7.1.2 ESDescriptor

An ESDescriptor (ESD) is contained in the ESD Box (‘esds’) in MP4AudioSampleEntry.

The syntax and values for ESDescriptor shall conform to ISO/IEC 14496-1, and the following
fields shall-be-set-to-the 'Fnllr\uling epnr\ifind values Thny are-identical-with-those-defined in

ISO/IEC 14496-14. Descriptors other than those below shall not be used.

ES]|ID = 0;
strgamDependenceFlag = 0;
URL_Flag = 0;

OCRstreamFlag = 0 (false);

streamPriority = 0;

deqConfigDescr = DecoderConfigDescriptor, see 4.7.1.3;
sICpnfigDescr = SLConfigDescriptor, predefined type 2.

4.7.1.3 DecoderConfigDescriptor

The syntax and values for DecoderConfigDescriptor shall' conform to ISO/IEC 1449611, and
the follpwing fields shall be set to the following specified values.

In tHis  descriptor, DecoderSpecificinfo -, shall always be  used, ang no
ProfilelLevellndicationlndexDescriptor(s) shalkbe used.
objectTypelndication = 40h (ISO/IEC 14496-3);

strgamType = 05h (Audio Stream);
up$tream = 0;
dedSpecificlnfo = DecoderSpecificinfo, see 4.7.1.4.

4.71.4 DecoderSpecificlnfo

A DecdderSpecificlnfo consists of AudioSpecificConfig in accordance with ISO/IEC 14406-1.

The syptax and values-for the AudioSpecificConfig shall conform to ISO/IEC 14496-3, and the
following fields shallbe set to the following specified values.
audioObjectType = 2 (AAC LC);
chgnnelConfiguration = 0 (for dual mono or 5,1 channels)), 1 (for single mono){ 2 (for
stefeo)(, or 6 (for 5,1 channels);
GAPBpecificConfig, see 4.7.1.5.

If the stream contains SBR data, syncExtensionType and the subsequent syntax elements
required shall appear as specified in ISO/IEC 14496-3. Otherwise, they shall not appear.

Only if the stream is encoded as dual monaural or 5,1 channel audio, a channelConfiguration
may be set to ‘0’, and a program_config_element that contains program configuration data is
used to specify composition of channel elements. See 4.7.1.6 for details on the
program_config_element.

Channel assignment shall not be changed over the audio stream that makes up a track.

4.71.5 GASpecificConfig

The syntax and values for GASpecificConfig shall conform to ISO/IEC 14496-3, and the
following fields shall be set to the following specified values.
frameLengthFlag = 0 (1 024 lines IMDCT);
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endsOnCoreCoder = 0;

extensionFlag = 0;
if (channelConfiguration = = 0) {
program_config_element, see 4.8.1.5;

}

4.7.1.6

program_config_element

The syntax and values for program_config_element shall conform to ISO/IEC 14496-3, and
the following fields shall be set to the following specified values.
element_instance_tag = 0;
object_type = 1 (AAC LC);

san

pling_frequency_index = 3 (for 48 KHZ) or 6 (for 24 KAZ);

nurh_front_channel_elements = 2;

nurh_side_channel_elements = 0;

nurh_back_channel_elements = 0 (for dual mono) or 1 (for 5,1 channels);
num_Ilfe_channel_elements = 0 (for dual mono) or 1 (for 5,1 channels);
num_assoc_data_elements = 0;

num_valid_cc_elements = 0;

moho_mixdown_present = 0;

ste

eo_mixdown_present = 0;

matrix_mixdown_idx_present = 0 (for dual mono or 5,1 channels) or 1 (for 5,1 chan
if (patrix_mixdown_idx_present = = 1) {

matrix_mixdown_idx = 0 to 3;

psqudo_surround_enablet = 0 or 1;

}

o]

bad

t_element_is_cpe [0] = O;
t_element_is_cpe [1] = 0 (for dual mono) ar1(for 5,1 channels);
k_element_is_cpe [0] = N/A (for dual mong) or 1 (for 5,1 channels).

The prpgram_config_element is used onlydif channelConfiguration in DecoderSpecifi
set to ‘P’, which is the case of dual monaufal or 5,1 channel audio.

The program_config_element should not be contained in a stream. A player shall alway|

the program_config_element in the’ESD Box for decoding an audio stream.

nels);

Info is

5 use

If PCEJAV file contains onevor'more 5,1 channel audio tracks but it does not contain a stereo

audio tfack correspondent'to those 5,1 channel audio tracks, the mixdown parameters s

be adefjuately set in the program_config_element.

4.71.7

4.71.7

The syntaX and values for syntactic elements shall conform to ISO/IEC 14496-3. The fo

Syntactic elements

1 General

hall

lowing

element is prohibited for use in an MPEG-4 AAC elementary stream:
coupling_channel_element (CCE)

In Class HD and Class network HD, program_config_element is also prohibited in an MPEG-4
AAC elementary stream. See also 4.7.1.6.

The following elements are allowed in an MPEG-4 AAC elementary stream, but they shall not

be inter

preted.

fill_element (FIL)
data_stream_element (DSE)

If the stream is dual mono or 5,1 channel audio, the values of element_instance_tag for SCEs
or CPEs shall be different.
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4.71.7

.2 Arrangement of syntactic elements

In case of Class HD or Class network HD, syntactic elements shall be arranged in the
following order for the channel configurations below. In case of other Classes, syntactic
elements should be arranged in the following order.
<CPE><FIL><TERM->... for stereo
<SCE><SCE><FIL><TERM>... for dual mono
<SCE><CPE><CPE><LFE><FIL><TERM>... for 5,1 channels
Note that Angled brackets (<>) are delimiters for syntactic elements.

4.7.1.7

The sy
followin

gajn_control_data_present = 0.

4.7.1.7

The sy

3 individual_channel_stream

I ——— - - " ¢ (SOHEC—4496
g fields shall be set to the following specified values.

4 ics_info

ntax and values for ics_info shall conform to ISO/IEC 14496-3The following

shall b
pr

4.7.1.8

The pdg
raw_d3
For ex
alloweq

maximyim size of raw_data_block() = 384 000 x 1,024 / 48 000 = 8 192 [bits]

4.7.2
4.7.21

An AV

limitatipns for using AVC Video elementary streams are defined according to the Clas

operati
defined

For ea
presen
sync(I0
the val

set to the following specified values.
dictor_data_present = 0.

Peak bitrate

ak bitrate is a bitrate calculated from the maximum number of bits allowed i
ta_block().

bmple, if the sampling frequency is 48 kHz and the peak bitrate is 384 kb
maximumm number of bits in a raw_data_block() is calculated as follows:

AVC video elementary stream
General

L Video elementary stream shall be encoded in conformity to ISO/IEC 14496-1

bnal rules for AVC Videorelementary streams that conform to PCE AV Class
from 4.7.2.3 through 4:7.2.8.

3. The

) fields

h each

ps, the

0. The
s. The
es are

h sync(IDR) sample, the decoding delay calculated by the composition time of the first

ed picture after’decoding from a sync(IDR) sample minus the decoding time
R) sample.shall be a period of two frames or less. Note that it may be necessar
e of 'media_time' in the Edit List Box ('elst') to the value of composition time

require
Sampl

first S}nple to~be presented if the AVC video elementary stream is encoded the w

décoding delay, since the value of 'sample_offset' in the Composition T
Box (‘ctts') is restricted to be non-negative. See 4.9.2.2 for details.

of the
to set
of the
ny that
ime to

In a single AVC video elementary stream, the following fields shall not change in the stream.
If either of these changes, the function flag of value 40000000h shall be set:

profile_idc

level_idc

pic_width_in_mbs_minus1

pic_height_in_map_units_minus1

frame_mbs_only flag

direct_8x8_inference_flag

time_scale

num_units_in_tick

cpb_cnt_minus1

bit_rate_scale

bit_rate_value_minus1

cpb_size_scale

cpb_size value_minus1
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entropy_coding_mode_flag

In addition to the above parameters, the values of the following Classes shall not change in
the stream.

Class PT and Class MB

all other fields in VUI parameters except aspect_ratio_idc, sar_height and sar_width
all other fields in HRD parameters

Class SD and Class network SD

all other fields in VUI parameters
all other fields in HRD parameters

Class HD and Class network HD

aspect_ratio_idc, sar_height and sar_width

When Jancoding, a bitstream shall satisfy Type | and Type Il HRD conformance point.

4.7.2.2 AVCDecoderConfigurationRecord

An AV

AVCS4gmpleEntry.

The

ISO/IEC 14496-15.

An AV CDecoderConfigurationRecord contains Sequence-) Parameter Sets and

Paramgter Sets. See 4.7.2.3 through 4.7.2.8 for the setting of Sequence Parameter §

Picture| Parameter Set.

4.7.2.3 Class PT

4.7.2.3|1 General

An AV(

As entropy coding, only CABAC, shall be used.
NAL unit types other than 1-er’5 to 11 shall not be used.

Ong¢ access unit (= 1 picture) consists of one slice.
On¢ RBSP shall be stored in only one nal_unit().
Ong¢ SEI RBSP shall consist of only one SEI message.

A pjcture shalllbe encoded only as a frame.

CDecoderConfigurationRecord is contained in the AVC Configuration”Box (‘aV

syntax  and  values for AVCDecoderConfigurationRecord shall confo

m to

Picture
et and

[ video elementary stream compliant with Class PT shall conform to the following rules.

Thg valug of‘primary_pic_type in an access unit delimiter shall be 0, 1, or 2 for I-frames,

P-flames and B-frames, respectively.

For|a\B-frame, the value of nal ref idc shall be 0.

If two or more B-frames occur successively immediately before an |- or P-frame in display
order, they shall be placed immediately after the I- or P-frame in the AVC video

elementary stream.

Decoding order for |- and/or P-frame shall be the same as their display order.

The decoding order for a B-frame and the subsequent B-frame shall be the same as their

display order.

A B-frame may refer to only |- or P-frame, which immediately occur before and/or after in

display order.
The number of frames to be stored in DPB shall be 3 or less.
More than three B-frames shall not appear successively in display order.

The number of reference frames shall be 3 or less.
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e The maximum total size of non-VCL NAL units in an access unit shall be 1 024 bytes or
smaller.

e The total size of BinCountsInNALunit(s) for all VCL NAL unit(s) composing a frame shall
be 1,2 x 108 bins or less.

e The PPS referred to by a slice and the SPS referred to by that PPS are restricted to those
input to the decoder immediately before the slice, that is, the number of Sequence
Parameter Set and Picture Parameter Set in a single AVC Configuration Box (‘avcC’) shall
be only one, respectively.

e Encoding shall be done so that no gap occurs in presentation during playback of a stream.

e Ad

The ds
followirn

e The
co
tim

e No

End of
handle
access

At leadt one non-reference picture should bée’present within the interval of 5 second

stream

4.7.2.3

NAL ur
the foll

The str

Ac
SH
Cd
En
En

isplay period of the following pictures should be 5 seconds™* or less.

From an IDR-picture to the picture immediately before the next IDR-pict
decoding order).

From the last IDR-picture to the last picture of the stream (in decoding order).

coding time of a sample corresponding to a frame in a track is YeStricted w
g conditions:

decoding times of samples to be decoded equal to or after. CTO, where CT(
position time of the first sample to be presented, shall be equal to the comg
of one of the samples in the track.

additional restriction is defined for the decoding times.of samples before CTO.

stream (end_of stream_rbsp()) should not be-present. If it is present, it shall
] as a sample by itself and shall be contained in the sample that contains t
unit in decoding order.

2 Structure of an access(unit

it data that compose an.access unit (AU) and the order among them shall con
bwing rules. Note that a filler data NAL unit shall not be used.

ucture of AUs shall*be as follows:

cess unit delimiter NAL unit;

I NAL unit(s);

ded slice of a non-IDR or an IDR picture NAL unit(s);
d of sequence NAL unit — if exists;

d of'stream NAL unit — if exists.

ire (in

ith the

is the
osition

not be
he last

form to

4.7.2.3

3 Sequence parameter set

The syntax and values for Sequence Parameter Set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
profile_idc = 77 (Main Profile);
constraint_set0_flag = 0;
constraint_set1_flag = 1;
constraint_set2_flag = 0;
constraint_set3 flag = 0;
num_ref frames = 1 to 3;
gaps_in_frame_num_value_allowed_flag = 0;
pic_width_in_mbs_minus1 = 19 (for QVGA), 29 (for 480 x 270) , or 39 (for VGA);
pic_height_in_map_units_minus1 = 14 (for QVGA), 16 (for 480 x 270), or 29 (for VGA);
frame_mbs_only flag = 1;
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frame_cropping_flag = 0 (for QVGA and VGA) or 1 (for 480 x 270);
if (frame_cropping_flag = = 1) {
frame_crop_left_offset = 0;
frame_crop_right_offset = 0;
frame_crop_top_offset = 0;
frame_crop_bottom_offset = 1.
}
vui_parameters_present_flag = 1;
vui_parameters() = VUl parameters.

The value of level_idc should be set to the appropriate code corresponding to the stream.

The syptax and values for VUI parameters shall conform to ISO/IEC 14496-10. The follpwing

fields shall be set to the following specified values:

The valugdof aspect_ratio_idc may be set to 255 only in the following cases:

a)

b)

aspect _ratio_info_present_flag = 1;

aspect_ratio_idc = 1 or 255;

if (dspect_ratio_idc = = 255) {

sar_width = 4 (for QVGA and VGA) or 3 (for 480 x 270);
sar_height = 3 (for QVGA and VGA) or 4 (for 480 x 270);

if ({ideo_signal_type present_flag = = 1) {
video_full_range_flag = 0;
if (colour_description_present_flag == 1) {
colour_primaries = 5 (if the frame rate is 25 fps) or'6 (if the frame rate is 29,97 fps or
23,976 fps);
transfer_characteristics = 5 (if the frame rate(is*25 fps) or 6 (if the frame rate is 29,97
fps or 23,976 fps);
matrix_coefficients = 5 (if the frame rate is:25 fps) or 6 (if the frame rate is 29,97 fps or
23,976 fps);
}
}
chrpma_loc_info_present_flag = 0;
timing_info_present_flag = 1;
fixgd_frame_rate_flag = 1;
nal| hrd_parameters_present_ flag = 1;
vcl|hrd_parameters_preserit jflag = 1;
hrd_parameters() = HRD parameters;
low| delay _hrd_flag = 0;
pic|struct_present flag = 1;
bitgtream_restriction/ flag = 1;
mak_bytes pertpic_denom = 2 to 16;
num_reorder~frames = 0 to 3;
max_dec_frame_buffering = 0 to 3.

for the visual size of QVGA or VGA, when the AVC video elementary stream is 16:9
squeezed video;

for the visual size of 480 x 270, when the display aspect ratio is 4:3. A widescreen stream
whose display aspect ratio is 16:9 should be recorded as squeezed video.

The syntax and values for HRD parameters shall conform to ISO/IEC 14496-10. The following
fields shall be set to the following specified values:

cpb_cnt_minus1 = 0.

4.7.2.3.4 Picture parameter set

The syntax and values for Picture Parameter Set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
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entropy_coding_mode_flag = 1;
num_ref idx_10_default_active_minus1 = 0 to 2;
num_ref idx_I1_default_active_minus1 = 0 to 2.

4.7.2.3.5 Supplemental enhancement information

The syntax and values for Supplemental Enhancement Information (SEI) shall conform to
ISO/IEC 14496-10.

A Picture Timing SEI message shall be present in every access unit.

A Buffgs

The following SEI messages shall not be present:
Pan4scan rectangle SEl message;
Sterg¢o Video Information SEI message.

The syhtax and values for Buffering Period SEI message shall conform to ISO/IEC 14496-10.
In Buffering Period SEI messages, the value of initial_cpb_removal{delay shall be 90{000 or
less.

The syphtax and values for Picture Timing SEI message shall conform to ISO/IEC 14496-10. In
Picture] Timing SEI messages, the following fields shall, be set to the following specified
values;
pic_struct = 0.

It is reqcommended that the following fields be gperated and set to the following specified

values:
clpck_timestamp_flag[0] = 1;
ct| type = 0.

4.7.2.3|6 Slice header

The syntax and values for Slice Header shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
first_mb_in_slice = 0;
slice_type =5 to %4
if [num_ref_idx.active_override_flag == 1) {
num_ref jdx0_active_minus1 =0 to 2;
num_ref~idx_I1_active_minus1 =0 to 2;

}

4.7.2.3|7 Reference picture list modification

The syntax and values for Reference Picture List Modification shall conform to
ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
ref _pic_list_modification_flag 10 = 0;
ref _pic_list_rmodification_flag 11 = 0.

4.7.2.3.8 Prediction weight table

The syntax and values for Prediction Weight Table shall conform to ISO/IEC 14496-10.

When explicit weighted prediction is used, the following fields should be set to the following
specified values:
luma_log2_weight_denom #$ to 6;
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roma_log2_weight_denom % to 6.

4.7.2.3.9 Decoded reference picture marking

The syntax and values for Decoded Reference Picture Marking shall conform to
ISO/IEC 14496-10.

The following fields shall be set to the following specified values:

lo

ng_term_reference_flag = 0;

adaptive_ref_pic_marking_mode_flag = 0.

In the case of an IDR picture, no output of prior pics flag shall be set to zero.

4.7.2.4

4.7.2.4

An AV(
rules.

NA
Ad

Class MB
1 General

[ video elementary streams that conform to the Class MB shall carform to the fo

| unit types other than 1 or 5 to 10 shall not be used.
splay period of the following pictures should be 5 seconds”* or less.

From an IDR-picture to the picture immediately before the next IDR-pict
decoding order).

From the last IDR-picture to the last picture of the stream (in decoding order).

Thg value of primary_pic_type in an access unit.delimiter shall be 0 (for I-frames) o
P-flames).

Degoding order for I- and/or P-frame shall be the same as their display order.

Thg number of frames to be stored in\BPB shall be 3 or less.

Thg number of reference frames shall be 3 or less.

Engoding shall be done so that no gap occurs in presentation during playback of a s
Thg maximum total size of_.non-VCL NAL units in an access unit shall be 1 024 b

On
Ths

smIIIer.

RBSP shall be stored in only one nal_unit().
PPS referred to by a slice and the SPS referred to by that PPS are restricted t

inpyit to the decoder immediately before the slice, that is, the number of se

par
be

Ap

bmeter set*and picture parameter set in a single AVC Configuration Box (‘avcG
bnly one, respectively.

cture’timing SEI message shall be present in every access unit.

Ilowing

re  (in

r 1 (for

tream.

ytes or

b those
juence
’) shall

Ab

uttering period SEl message shall be present in every IDR access unit.

A pan-scan rectangle SElI message shall be present in every IDR access unit only when
pan scan (optional) is operated.

It is recommended that the stream be encoded so that input to CPB is decoded within 1,5 s.

4.7.2.4.2 Structure of an access unit

NAL unit data that compose an access unit (AU) and the order among them shall conform to
the following rules. Note that a filler data NAL unit shall not be used.

The structure of AUs shall be as follows:

Access unit delimiter NAL unit;

SEI NAL unit(s);

Coded slice of a non-IDR or an IDR picture NAL unit(s);


https://iecnorm.com/api/?name=c003c748ccb7a5370cb8def9f2ab22f4

TS 625

En

47.2.4

92 © IEC:2012(E) - 47 -
d of sequence NAL unit — if exists.
3 Sequence parameter set

The syntax and values for sequence parameter set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
profile_idc = 66 (Baseline Profile);
constraint_set0_flag = 1;
constraint_set1_flag = 1;
constraint_set2 flag = 1;
constraint_set3 flag = 0;

pid
nu
ga
pid
X
pig
(fo
dir
fra
if (

}

vu
\

c

The va

The sy

fields shall be set to the following specified values.

For |
as
ov
vid
ch
tim
nu
tim
fix
na

_order_cnt_type = 2;

m_ref frames = 1 to 3;

bs_in_frame_num_value_allowed_flag = 0;

| width_in_mbs_minus1 = 19 (for QVGA and 320 x 180), 29 (for 480 x 270)or 39
60 and VGA);

| height_in_map_units_minus1 = 11 (for 320 x 180), 14 (for QVGA)-16/(for 480 x 2
r 640 x 360) or 29 (for VGA);

bct_8x8_inference flag = 1;

me_cropping_flag = 0 (for QVGA and VGA) or 1 (for 320 x 180,480 x 270 and 640
frame_cropping_flag = = 1) {

frame_crop_left_offset = 0;

frame_crop_right_offset = 0;

frame_crop_top_offset = 0;

frame_crop_bottom_offset = 6 (for 320 x 180), 1\(for 480 x 270) or 4 (for 640 x 360

| parameters_present_flag = 1;
| parameters() = VUl parameters.

ue of level_idc should be set to the>appropriate code corresponding to the strea

htax and values for VUl parameters shall conform to ISO/IEC 14496-10. The fo

evel 1:
bect_ratio_info_preseént - flag = 0;
erscan_info_presentyflag = 0;
eo_signal_type( present_flag = 0;
oma_loc_infonpresent_flag = 0;
ing_info_present_flag = 1;
m_units(in "tick =1 001 or 1 200;
e_scale*= 30 000;
pd/frame_rate_flag = 1;

hrd parameters present flag = 1;

for 640

70), 22

k< 360);

m.

[lowing

vcl

_hrd_parameters_present_flag = 1;

hrd_parameters() = HRD parameters;

low_delay_hrd_flag = 0;
pic_struct_present_flag = 0;
if (bitstream_restriction_flag = = 1) {

}

max_bytes per_pic_denom = 2 to 16;
log2_max_mv_length_horizontal = 0 to 9;
log2_max_mv_length_vertical =0 to 9;
num_reorder_frames = 0;
max_dec_frame_buffering = 0 to 3;

For Level 2, Level 3 and Level 4:
aspect_ratio_info_present_flag = 1;
aspect_ratio_idc = 1, 14 or 255 (for QVGA, 480 x 270 and VGA);
if (aspect_ratio_idc = = 255) {
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sar_width = 4 (for QVGA or VGA) or 3 (for 480 x 270);
sar_height = 3 (for QVGA or VGA) or 4 (for 480 x 270);
}
chroma_loc_info_present_flag = 0;
timing_info_present_flag = 1;
num_units_in_tick = 4 004 (for 29,97p), 4 800 (for 25p), 8 008 (for 14,985p) or 9 600 (for
12,5p);
time_scale = 240 000;
fixed_frame_rate flag = 1;
nal_hrd_parameters_present _flag = 1;
vcl_hrd_parameters_present_flag = 1;
hrd_parameters() = HRD parameters;
low detay_nhrd_ffag = 0;
piq_struct_present_flag = 0;
if (pitstream_restriction_flag = = 1) {
max_bytes per_pic_denom = 2 to 16;
num_reorder_frames = 0;
max_dec_frame_buffering = 0 to 3;

}

The value of aspect_ratio_idc may be set to 255 only in level 2, 3 or 4«

a) forl the visual size of QVGA or VGA, when the AVC video elementary stream |s 16:9
squeezed video;

b) forthe visual size of 480 x 270, when the display aspect ratio is 4:3.

A widescreen stream whose display aspect ratiowis* 16:9 should be recorded as squeezed
video.

The syntax and values for HRD parameters shall conform to ISO/IEC 14496(10. If

hrd_paframeters() is present, the followingfields shall be set to the following specified vplues:
cpp_cnt_minus1 = 0;
time_offset_length = 0 (for Level 1.

4.7.2.4]4 Picture parameter set

The syptax and values foriRicture Parameter Set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
bottom_field{pic_order_in_frame_present_flag = 0;
num_slice (groups_minus1 = 0;
num_refsidx_I10_default_active_minus1 = 0 to 2;
numref’/idx_I1_default_active_minus1 = 0;
pig¢_inif gs_minus26 = 0;
constrained_intra_pred_flag = 0;
redundant_pic_cnt_present_flag = 0.

4.7.2.4.5 Supplemental enhancement information

The syntax for Supplemental Enhancement Information (SEI) shall conform to
ISO/IEC 14496-10. Only the following SEI messages may be present.

buffering period SEI message;

picture timing SEl message;

pan-scan rectangle SEIl message;

The syntax and values for buffering period SEI message shall conform to ISO/IEC 14496-10.
In buffering period SEI messages, in Level 1, the value of initial_cpb_removal_delay shall be
135 000 or less, and it is recommended to set the sum of initial_cpb_removal_delay and
initial_cpb_removal_delay_offset to 135 000 or less.
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The syntax and values for picture timing SEI message shall conform to ISO/IEC 14496-10. In
picture timing SEI messages, the following fields shall be set to the following specified value:

dpb_output_delay = 0;

For Level 1, the following field shall be set to the following specified value:

cpb_removal_delay = 0 to 150;

The syntax and values for pan-scan rectangle SElI message shall conform to
ISO/IEC 14496-10.

4.7.2.4.6 Slice header

Th $ A 1 £ IH I 2| =N £ %
e Sy TTAA AT vardC S TUT STToT 1o autTT STTalt CUTITOUTTIT O

The following fields shall be set to the following specified values:

4.7.2.4|7 Reference picture list modification

slice_type=0,2,50r7;

if (num_ref_idx_active_override_flag = = 1) {
num_ref_idx_I0_active_minus1 = 0 to 2;

}

di

q4able_deblocking_filter_idc = 0 or 1.

The dyntax and values for reference picture list modification shall confdrm to

ISO/IEC 14496-10.
The value of ref_pic_list_modification_flag_10 shall be-set to 0.

4.7.2.4/8 Decoded reference picture marking

The slyntax and values for decoded> “reference picture marking shall confgrm to

ISO/IEC 14496-10.

The following fields shall be set to-the following specified values:

4.7.2.5 Class SD

4.7.2.5(1 General

no| output_of prior_pics_flag.="0;
long_term_reference_flag =0;
adpptive_ref _pic_marking_mode_flag = 0.

An AV(C video.elementary stream compliant with Class SD shall conform to the following rules.

As entropy coding, only CABAC shall be used

NAL unit types other than 1 or 5 to 11 shall not be used.
One access unit (= 1 picture) consists of one slice.

One RBSP shall be stored in only one nal_unit().

One SEI RBSP shall consist of only one SEI message.
A non-paired field is prohibited.

The value of primary_pic_type in an access unit delimiter shall be 0, 1, or 2 for I-pictures,
P-pictures and B-pictures, respectively.

For a B-picture, the value of nal_ref _idc shall be 0.
A complementary field pair that contains a B-picture shall not contain an |- or a P-picture.
The number of frames or complementary field pairs to be stored in DPB shall be 3 or less.
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e More than three B-frames or complementary field pairs of B-pictures shall not appear
successively in display order.

e The

number of reference frames or complementary field pairs shall be 3 or less.

e The maximum total size of non-VCL NAL units in an access unit shall be 1 024 bytes or
smaller.

e The total size of BinCountsInNALunit(s) for all VCL NAL unit(s) composing a frame or
complementary field pair shall be 1,2 x 106 bins or less.

e The PPS referred to by a slice and the SPS referred to by that PPS are restricted to those
input to the decoder immediately before the slice, that is, the number of sequence
parameter set and picture parameter set in a single AVC Configuration Box (‘avcC’) shall

be
e A

is n
e Eng
e Ad

e The
4.5

follpwing pictures.

The va

End of
be han
last piG

End of
handle
picture

stream

Ty One, TESPECtivVElY:

ot referred to by the access unit.
oding shall be done so that no gap occurs in presentation during playbaek of a g
splay period of the following pictures should be 5 seconds* or less.

From an IDR-picture to the picture immediately before ihe) next IDR-pict
decoding order).

From the last IDR-picture to the last picture of the stream/(in decoding order).
5.3 shall be operated. The value of n is 2. An IDR interval is a display period

From an IDR-picture to the picture immediately before the next IDR-pict
decoding order).

From the last IDR-picture to the last picture of the stream (in decoding order).

ue of seq_parameter_set_id shall be*always set to 0.

sequence (end_of_sequence*rbsp()) should not be present. If it is present, it s
Hled as a sample by itself and shall be contained in the in the sample that conta
ture in decoding order.

stream (end_of stream_rbsp()) should not be present. If it is present, it shall

PS should not be contained in an access unit except the first one in a GOR.if\that PPS

tream.

re  (in

IDR_intervals_more_than_n_seconds* flag of thevideo_attribute_flags defined in

of the

re  (in

nall not
ins the

not be
he last

] as a sample by itself and shall be contained in the sample that contains t
in decoding order.

At leadt one non-reference picture should be present within the interval of 5 second
2 GOP structure

4.7.2.5

In this Technical Specification, GOP is defined as a group of pictures that conform to the
following constraints. There are two types of GOPs, open GOP (see Figure 6) and closed
GOP (see Figure 5). An open GOP starts with a non-IDR I-picture in decoding order. In this
type of GOP, pictures that appear before the non-IDR I-picture cannot be correctly decoded
when executing random access to this GOP. A closed GOP starts with an IDR picture in
decoding order. All pictures in this type of GOP can be correctly decoded when executing
random access to this GOP.

The str

ucture of GOP shall conform to the following rules.

e If one or more B-frames or complementary field pairs of B-pictures occur successively
immediately before an I- or P-frame or complementary field pair of I- or P-picture of the
same GOP in display order, they shall be placed immediately after the |- or P-frame or
complementary field pair of I- or P-picture in decoding order.
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and obtain Nf by the following pseudo(code:

Any fr]me or complementary field pair in a GOP shall satisfy the following constraint:

Decoding order for I- and/or P-pictures shall be the same as their display order.

A B-frame or complementary field pairs of B-pictures refer to only frames or
complementary reference field pairs of |- or P-pictures, which immediately occur before
and/or after in display order.

The decoding order for a non-reference B-picture and the subsequent non-reference B-
picture shall be the same as their display order.

The first access unit in decoding order shall be an IDR or non-IDR I-picture in a GOP.

In the case of an open GOP, pictures that appear after the first non-IDR I-picture in
display order in the same GOP shall not use past reference to pictures that appear before
the first non-IDR I-picture in display order.

Thg maximum display period of a GOP shall be 2 second*.

Degoding delay should be equal to, or less than 2 frames period.

As

uppercase “PICTURE" is a frame or a complementary field pair,

ume

uppercase “FRAME” is a frame or the first field of a complemehtary filed pair,
thelunit of uppercase “N” is PICTURE,

t0,dpb(Na) is the output time of the first FRAME in GOP,

tr(N) is the smallest of tr(n), where FRAME n satisfiés t0,dpb(Na) <= tr(n),

Natm is the PICTURE that occurs m PICTUREs orward from the PICTURE Na in display
order,

N+m is the PICTURE that occurs m PICTUREs forward from the PICTURE N in dgcoding
order,

Ne s the last PICTURE in the GOP in'decoding order;

if (N +m < Ne)

NfF N +m

elsg if (N + m >= Ne)
Nf ¥ Ne.

Forlan arbitrary m,-PICTURESs (NO, ..., Nf) in decoding order shall include the PICTURE X,
where the PICTURE X is the PICTURE corresponding to Na+m in display order an@d NO is
thelfirst PICTURE in the GOP in decoding order.
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Display order

NG
NG
~\G |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
o o e ' [ I BN ] ' o 0 o
| f |
1 1
1 1
1 1
1 1
1 / 1
1 1
1 > '
GOPN-1 : GOPn ! GOPn+
’ IDR picture :
EC 1903/09
Figure 5 — Example of a closed ‘GOP
NG Display jorder
OK
OK '
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
o ofe X oo o X oo o
| |
1 f 1
I 1
1 1
1 1
1 / 1
1 1
‘IA | - IA
GOPn-1 h GOPn ' GOPN+1
: Non-IDR I-picture :
IEC 1904/09
Figure 6 — Example of an open GOP
4.7.2.5.3 Structure of an access unit

NAL unit data that compose an access unit (AU) and the order among them shall conform to
the following rules. Note that a filler data NAL unit shall not be used.

The structure of AUs shall be in the following order:
Access unit delimiter NAL unit;
SEI NAL unit(s);
Coded slice of a non-IDR or an IDR picture NAL unit;
End of sequence NAL unit — if exists;
End of stream NAL unit — if exists.
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As for the location of Sequence Parameter Sets and Picture Parameter Sets, see 4.6.3.2.2.

4.7.2.5.4 Sequence parameter set

The syntax and values for sequence parameter set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
profile_idc = 77 (Main Profile);
constraint_set0_flag = 0;
constraint_set1_flag = 1;
constraint_set2_flag = 0;
constraint_set3 flag = 0;
level_idc = 30;
num_ref frames = 1 to 3;
gaps_in_frame_num_value_allowed_flag = 0;
piq_width_in_mbs_minus1 = 44;
pid_height_in_map_units_minus1 = 14 (for SDTV 59,94 Hz video system)or17 (for SPTV 50
HZ video system);
framme_mbs_only flag = 0;
direct_8x8_inference flag = 1;
framme_cropping_flag = 0;
vul_parameters_present_flag = 1;
vul_parameters() = VUl parameters.

c

The syptax and values for VUI parameters shall conform.to ISO/IEC 14496-10. The following
fields shall be set to the following specified values.
aspect_ratio_info_present_flag = 1;
aspect_ratio_idc =2 to 5;
if (video_signal_type_ present_flag = = 1) {
video_full_range_flag = 0;
if (colour_description_present_flag ==41) {
colour_primaries = 5 (for SDTW50 Hz video system) or 6 (for SDTV 59,94 Hg video
system);
transfer_characteristics = 5\(for SDTV 50 Hz video system) or 6 (for SDTV 59,94 Hz
video system);
matrix_coefficients 575, (for SDTV 50 Hz video system) or 6 (for SDTV 59,94 Hz video
system);

}

chfoma_loc_info_present_flag = 0;
tinling_info_présent_flag = 1;
fixed_frame~rate_flag = 1;
na|_hrd_parameters_present_flag = 1;
vcl _hrd_parameters_present flag = 1;
hfd_parameters() = HRD parameters;
lo _u'ciay_illu'_ﬂay =0
pic_struct_present_flag = 1;
bitstream_restriction_flag = 1;
max_bytes_per_pic_denom = 2 to 16;
num_reorder_frames = 0 to 3;
max_dec_frame_buffering = 0 to 3.

The syntax and values for HRD parameters shall conform to ISO/IEC 14496-10. The following
fields shall be set to the following specified values:
cpb_cnt_minus1 = 0.

The following fields should be set to the following specified values:
cbr_flag = 0;
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4.7.2.5.5 Picture parameter set
The syntax and values for picture parameter set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
entropy_coding_mode_flag = 1;

num_ref_idx_I0_default_active_minus1 = 0 to 2 (if field_pic_flag == 0) or 0 to 5 (if

field_pic_flag == 1);

num_ref idx_I1_default_active_minus1 = 0 to 2 (if field pic_flag == 0) or 0 to 5 (if

field_pic_flag == 1).

4.7.2.5.6 Supplemental enhancement information

The syntax and values for Supplemental Enhancement Information (SEI) shall com{orm to

ISO/IEC 14496-10. For use of supplemental enhancement information mesSageq
conform to the following rules.

o A pjcture timing SEI message shall be present in every access unit.

e A buffering period SEI message shall be present in every IDR accesstunit.

e When the IDR_intervals_more_than_n_seconds* flag of the vidéo, attribute_flags is
1, ile. the length of an interval between any adjacent IDR-pictires is more than 2 se
a rgcovery point SEI message shall be present in the first acCess unit in decoding d
every GOP. In other cases, it is optional. However, it shall not be present in acces
other than the first one in decoding order in a GOP.

e Thqg following SEI messages shall not be present:
pan-scan rectangle SEI message;
stefeo video information SEl message.

The syhtax and values for buffering period SEI' messages shall conform to ISO/IEC 144

In bufféring period SEI messages, the value of initial_cpb_removal_delay shall be 90
less.

The syptax and values for picture-timing SEI message shall conform to ISO/IEC 14496
picture|[timing SEI messages, the following fields shall be operated and set to the fo
specifi¢d values:

clock_timestamp_flag[Q}:= 1.

The vglues of pic_struct and ct_type shall be set to the following values according
frame rate (see Table 14).

Table 14 — The values of pic_struct and ct_type

5 shall

set to
conds*,
rder in
S units

}196-10.
000 or

-10. In
llowing

to the

a
Framf%SLa.te pic_struct cTt_type

1,2 1

29,97 3, 4, 0or1
5,6 0
1,2 1

25
3,4 Oor1
a “Frame rate” indicates the value calculated from
pic_struct, time_scale and num_units_in_tick.

4.7.2.5.7 Slice header

The syntax and values for Slice Header shall conform to ISO/IEC 14496-10.
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The fol

lowing fields shall be set to the following specified values:

first_mb_in_slice = 0;

slice_type =510 7;
if (num_ref _idx_active_override_flag == 1) {
num_ref _idx_10_active_minus1 = 0 to 2(if field_pic_flag == 0) or 0 to 5 (if field_pic_flag
== 1),
num_ref _idx_I1_active_minus1 = 0 to 2(if field_pic_flag == 0) or 0 to 5 (if field_pic_flag
== 1),
}
4.7.2.5.8 Reference picture list modification
The dyntax and values Jfor reilerence picture Tlist _modiication shall _conigrm to

ISO/IE

The fol
if

}

ref

C 14496-10.

owing fields shall be set to the following specified values:

ref_pic_list_modification_flag_10 = = 1) {

modification_of pic_nums_idc = 0 or 3;

if (modification_of_pic_nums_idc == 0) {
abs_diff_pic_num_minus1 = 0;

}

| pic_list_modification_flag_I1 = 0.

The va
non-I1D
GOP. /

lue of ref pic_list modification_flag_I0 may be setto 1 only for the second fig
R complementary reference field pair, which appears first in decoding order in a
\Iso, such a complementary field pair shall €¢onsist of an I-picture and a P-pic

the first and second field in that ordéer) In such a case, the val

ref_pic

4.7.2.5

The sy

When

| list_modification_flag_IO for the second.field shall be always set to 1.

9 Prediction weight table

htax and values for prediction_weight table shall conform to ISO/IEC 14496-10.

bxplicit weighted prediction’is used, the following fields shall be set to the fo

specifigd values:

lun
ch

4.7.2.5

The s
ISO/IE

na_log2_ weight_denem* % to 6;
roma_log2_weight~denom $to 6.

10 Decoded reference picture marking

yntax .and values for decoded reference picture marking shall confg
C 14496-10.

Id of a
n open
ure as
ue of

[lowing

rm to

The fol

long_term_reference_flag = 0;

ad

aptive_ref _pic_marking_mode_flag = 0;

no_output_of prior_pics_flag = 0.

4.7.2.6

4.7.2.6

Class network SD

| General

An AVC video elementary stream compliant with Class network SD shall conform to the
following rules.

e As entropy coding, only CABAC shall be used.

e NAL unit types other than 1 or 5 to 11 shall not be used.
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e One access unit (= 1 picture) consists of one slice.

e One RBSP shall be stored in only one nal_unit().

e One SEI RBSP shall consist of only one SEI message.

e The value of primary_pic_type in an access unit delimiter shall be 0, 1, or 2 for I-pictures,

P-p
e For

ictures and B-pictures, respectively.

a B-picture, the value of nal_ref_idc shall be 0.

e The number of frames to be stored in DPB shall be 3 or less.

e More than three B-frames of B-pictures shall not appear successively in display order.

e The number of reference frames shall be 3 or less.

e Th
sm
e The

maximum total size of non-VCL NAL units in an access unit shall be 1 024 bjytes or

ller.

total size of BinCountsInNALunit(s) for all VCL NAL unit(s) compoS§ing a fr

conpplementary field pair shall be 1,2 x 106 bins or less.

e The

PPS referred to by a slice and the SPS referred to by that PPS arg’restricted t

inpwit to the decoder immediately before the slice, that is, the)number of se
bmeter set and picture parameter set in a single AVC Configuration Box (‘ave({’) shall

par
be

bnly one, respectively.

e A PPS should not be contained in an access unit except the'first one in a GOP if th

isn
e End
e Ad

e The
4.5

The va

End of
be han
last piG

ot referred to by the access unit.

pme or

b those
juence

at PPS

oding shall be done so that no gap occurs in presentation during playback of a gtream.

splay period of the following pictures should e 5 seconds* or less.

From an IDR-picture to the picture immediately before the next IDR-pict
decoding order).

From the last IDR-picture to the last-picture of the stream (in decoding order).

re  (in

IDR_intervals_more_than_n_seconds* flag of the video_attribute_flags defined in
5.3 shall be operated. The value of n is 2. An IDR interval is a display period of the
follpwing pictures.

From an IDR-picture (to~'the picture immediately before the next IDR-pict
decoding order).

From the last IDR=picture to the last picture of the stream (in decoding order).

ue of seq_parameter_set_id shall be always set to 0.

sequence’ (end_of_sequence_rbsp()) should not be present. If it is present, it s

ire  (in

nall not

Hled-as. a sample by itself and shall be contained in the in the sample that contgins the

ture in decoding order.

End of stream (end_of_stream_rbsp()) should not be present. If it is present, it shall not be
handled as a sample by itself and shall be contained in the sample that contains the last

picture

in decoding order.

At least one non-reference picture should be present within the interval of 5 seconds® in a
stream.

4.7.2.6

2 GOP structure

Refer to 4.7.2.5.2.

4.7.2.6

3 Structure of an access unit

Refer to 4.7.2.5.3.
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4.7.2.6.4 Sequence parameter set

The syntax and values for sequence parameter set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:

profile_idc = 77 (Main Profile);

constraint_set0_flag = 0;

constraint_set1 _flag = 1;

constraint_set2 flag = 0;

constraint_set3 flag = 0;

level_idc = 30;

num_ref frames = 1 to 3;

gaps_in_frame_num_value_allowed_ilag = U,
piq_width_in_mbs_minus1 = 44;

pid_height_in_map_units_minus1 = 29 (for 720 x 480) or 35 (for 720 x 576);
framme_mbs_only flag = 1;

direct_8x8_inference flag = 1;

frame_cropping_flag = 0;

vul_parameters_present_flag = 1;

vul_parameters() = VUI parameters.

The syptax and values for VUI parameters shall conform to ISQ/lEC 14496-10. The fo

fields shall be set to the following specified values.
aspect_ratio_info_present_flag = 1;
aspect_ratio_idc =2 to 5;
if (video_signal_type present_flag = = 1) {
video_full_range_flag = 0;
if (colour_description_present_flag == 1) {
colour_primaries = 5 (for 720 x 576) or &,(for 720 x 480);
transfer_characteristics = 5 (for 720 x:676) or 6 (for 720 x 480);
matrix_coefficients = 5 (for 720 x 5§76) or 6 (for 720 x 480);

}

chfoma_loc_info_present_flag = 0;
tinfing_info_present_flag = 1;
fixed_frame_rate_flag = 1;
na|_hrd_parameters_present flag = 1;
vcl_hrd_parameters_present flag = 1;
hrd_parameters().= HRD parameters;
low| delay hrd_flag-= 0;

pic| struct_present flag = 1;
bitdtream_resttiction_flag = 1;
mak_bytes\per_pic_denom = 2 to 16;
nurp_reorder_frames =0 to 3;
mak.‘dec_frame_buffering = 0 to 3.

Ilowing

The syntax and values for HRD parameters shall conform to ISO/IEC 14496-10. The following

fields shall be set to the following specified values:
cpb_cnt_minus1 = 0.

The following fields should be set to the following specified values:
cbr_flag = 0;

4.7.2.6.5 Picture parameter set

The syntax and values for picture parameter set shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
entropy_coding_mode_flag = 1;
num_ref_idx_I0_default_active_minus1 = 0 to 2;
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m_ref _idx_I1_default_active_minus1 = 0 to 2.

.6 Supplemental enhancement information

The syntax and values for Supplemental Enhancement Information (SEI) shall conform to
ISO/IEC 14496-10. For use of supplemental enhancement information messages shall
conform to the following rules.

e A picture timing SEI message shall be present in every access unit.

e A buffering period SElI message shall be present in every IDR access unit.

e When the IDR intervals_more_than_n_seconds* flag of the video_attribute_flags is set to

1, i
arg
eve
oth

e The
pan
ste

The sy

In bufféring period SEI messages, the value of initial_cpb_removal_delay shall be 90

less.

The sy
picture

specifi¢d values:

cloc
pic_
ct_ty
4.7.2.6

The sy

The fol
firs
slid
if (1

covery point SEl message shall be present in the first access unit in decodingl.
ry GOP. In other cases, it is optional. However, it shall not be present in.acceqg
br than the first one in decoding order in a GOP.

following SEI messages shall not be present:
-scan rectangle SEI message;
eo video information SEl message.

ntax and values for buffering period SEI messages shall€£onform to ISO/IEC 144

ntax and values for picture timing SEI messageé/shall conform to ISO/IEC 14496
timing SEI messages, the following fields shall be operated and set to the fo

_timestamp_flag[0] = 1;

btruct = 0;

pe = 0;

7 Slice header

htax and values for slice header shall conform to ISO/IEC 14496-10.

owing fields shall'be set to the following specified values:
_mb_in_slice\=0;

e type = 5t0'7;

um_reflidx_active_override_flag == 1) {

:Fum_ref_idx_IO_active_minus1 =0 to 2;
}

um. ref_idx_I1_active_minus1 = 0 to 2;

conds*,
rder in
S units

196-10.
000 or

-10. In
llowing

4.7.2.6

The s

.8 Reference picture list modification

yntax and values for reference picture list modification shall conform to
ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
ref _pic_list_modification_flag 10 = 0;
ref _pic_list_modification_flag 11 = 0.

4.7.2.6

9 Prediction weight table

Refer to 4.7.2.5.9.
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4.7.2.6.10 Decoded reference picture marking

Refer to 4.7.2.5.10.

4.7.2.7 Class HD
4.7.2.71 General
An AVC video elementary stream compliant with Class HD shall conform to the following rules.

e NAL unit types other than 1 or 5 to 11 shall not be used.

e A slice shall consist of one or more horizontal lines of macroblocks or macroblock pairs.

. Onela RBSP shall be stored in only one nal_unit().
e A npn-paired field is prohibited.

e Thqg value of primary_pic_type in an access unit delimiter shall be 0, 1, o, 2-for I-pictures,
P-plctures and B-pictures, respectively.

e A cpmplementary field pair that contains a B-picture shall not contain{an I- or a P-pitture.

e Mote than three B-frames or complementary field pairs of B<pictures shall not jappear
successively in display order.

e Thg maximum number of frames or complementary field pairs"to be stored in DPB ghall be
6 (fpr 1 280 x 720) or 4 (for 1 440 x 1 080 and 1 920 x,1 Q80).

e A PPS shall not be contained in an access unit except)the first one in a GOP if that|PPS is
not|referred to by the access unit.

e Engoding shall be done so that no gap occurs in_presentation during playback of a gtream.
e A djsplay period of the following pictures should be 5 seconds* or less.

— |From an IDR-picture to the picture immediately before the next IDR-pictlre (in
decoding order).

— |From the last IDR-picture to th@)last picture of the stream (in decoding order).

e Thq IDR .intervals_more_than A _seconds* flag of the video_attribute flags defined in
4.5]5.3 shall be operated./The value of n is 1. An IDR interval is a display period of the
follpwing pictures.

— |From an IDR-pjicture to the picture immediately before the next IDR-picthre (in
decoding order).

— |From the last\IDR-picture to the last picture of the stream (in decoding order).

The value of seq) parameter_set_id shall be always set to 0.

End of|séduence (end_of _sequence_rbsp()) should not be present. If it is present, it shall not
be handted—as—a—sampte—byitse pe—contained—inthe—sampte—thatcontains—the last
picture in decoding order.

End of stream (end_of_stream_rbsp()) should not be present. If it is present, it shall not be
handled as a sample by itself and shall be contained in the sample that contains the last
picture in decoding order.

4.7.2.7.2 GOP structure

In this Technical Specification, GOP is defined as a group of pictures that shall conform to the
following constraints. There are two types of GOPs: Open GOP (see Figure 10) and Closed
GOP (see Figure 9). An open GOP starts with a non-IDR I-picture in decoding order. In this
type of GOP, pictures that appear before the non-IDR I-picture cannot be correctly decoded
when executing random access to this GOP. A closed GOP starts with an IDR picture in
decoding order. All pictures in this type of GOP can be correctly decoded when executing
random access to this GOP.
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The structure of GOP shall conform to the following rules.

If one or more B-frames or complementary field pairs of B-pictures occur successively
immediately before an I- or P-frame or complementary field pair of |- or P-picture of the
same GOP in display order, they shall be placed immediately after the |- or P-frame or
complementary field pair of I- or P-picture in decoding order.

Decoding order for I- and/or P-pictures shall be the same as their display order.
A P-picture shall not refer to a B-picture.

The decoding order for a non-reference B-picture and the subsequent non-reference B-
picture shall be the same as their display order.

A referenrce-B-picture-may-ontyrefertothefolowing{seeHgure A —
a) |frames or complementary reference field pairs of |- or P-pictures that“jappear
immediately before and/or after in display order (see Figure 7a);

b) |if the B-picture is a reference B-field, the reference field that" comgose a
complementary field pair with that B-field (see Figure 7b).

=

Display order Display orde

v

A > O\ 7\

/P Br I/P Br Br

» -

/S ———

Non-reference picture (if any) Field pair

Br: Reference B-picture

IEG_ 1905/09 IEC }906/09

Figure 7b — Reference between complementary

Figure 7a — Reference_to I- or P-pictures fields

Figure 7 — Reference structure of a reference B-picture

Note thatta*reference B-picture may appear immediately before or after an I- or P{picture
in display order in a sequence suchas IBBBrPBBrBP ...orIBBrPBrBP....

a) frames or complementary reference field pairs of |- or P-pictures that appear
immediately before and/or after in display order (pic1 and pic2 in Figure 8);

b) a frame or complementary reference field pair of B-pictures that appears immediately
after (see Figure 8a) or before (see Figure 8b) that non-reference B-picture in display
order and also appears between the pictures that satisfies the condition of a).

v
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Display order

N

v

Display order

A

v

/P B Br B I/P I/P B Br B I/P
(if any) (if any)
pic 1 pic 2 pic 1 pic P
B: non-reference H-picture
Br: reference B-pidture
IEC 1907/09 IEC }908/09

Figure 8a — Non-reference B-picture before
reference B-picture

e Thqg first access unit in decoding order shall be an IDRwr non-IDR |-picture in a GOP.

dis

Figure 8 — Reference structure of a non-reference B-picture

Figure 8b — Non-reference B-picture after refference
B-picture

e In lhe case of an open GOP, pictures that appear” after the first non-IDR I-pidture in

thelfirst non-IDR I-picture in display order.

e Thg maximum display period of a GOP shall‘be 1 second*:
e Degoding delay should be equal to or less than 2 frames period.

lay order in the same GOP shall not use past.reference to pictures that appear|before

Display ordeér

NG i
NG 1
1 1
1 1
1 1
] ]
] ]
| |
) )
1 1
1 1

T ! oo o ! oo o0
| [ |
) )
1 1
1 1
1 / 1
1 1
>ie gh

GOPN-1 ) GOPn 1 GOPn+1

) )
’ IDR picture ’

i IEC 1909/09

Figure 9 — Example of a closed GOP


https://iecnorm.com/api/?name=c003c748ccb7a5370cb8def9f2ab22f4

- 62 - TS 62592 © IEC:2012(E)

NG

Display order

OK

OK

v

o X )

o 00 [ I BN J
GOPn-1 GOPn i GOPH+1
Non-IDR I-picture '
I&EC  1910/09
Figure 10 — Example of an opencGOP

4.7.2.7\3 Structure of an access unit
NAL unit data that compose an access unit (AU) and. the order among them shall conform to
the follpwing rules. Note that a filler data NAL unit‘shall not be used.
The structure of AUs shall be in the following, order:

Adcess unit delimiter NAL unit;

SHI NAL unit(s);

Cqded slice(s) of a non-IDR or an.IDR picture NAL unit;

End of sequence NAL unit — if ekists;

End of stream NAL unit — if exists.
As for fhe location of Sequence Parameter Sets and Picture Parameter Sets, see 4.6.3{2.2.
4.7.2.7|4 Sequence parameter set
The syptax and-values for the sequence parameter set shall conform to ISO/IEC 144963110.

The fol

owing fields shall be set to the following specified values:

prd

file/idc = 77 (Main Profile) or 100 (High Profile);

level_idc = 40;

gaps_in_frame_num_value_allowed_flag = 0;
frame_cropping_flag = 0 or 1 (for 1 280 x 720), 1 (for 1 440 x 1 080 and 1 920 x 1 080), also
see Table 16;

VUi
vui

Th

_parameters_present_flag = 1;
__parameters() = VUI parameters.

e values of frame_mbs_only flag, pic_width_in_mbs_minus1

and

pic_height_in_map_units_minus1 shall be set to the values as described in Table 15.
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Tab

le 15 — Allowed values of frame_mbs_only_flag, pic_width_in_mbs_minus1 and

pic_height_in_map_units_minus1

Visual size Frame rate frame_mbs_o pic_wid!h_in_mb pic_hgight__in_map_
fps nly_flag s_minus1 units_minus1
29,97 0 119 33
1920 x 1 080 25 0 119 33
23,976 1 119 67
29,97 0 89 33
1440 x 1 080 25 0 89 33
23,976 1 89 [s¥4
23,976 1 79 44
1280 x 720 50 1 79 44
59,94 1 79 44

In addi
if the b

chr

The sy

as

as
if (

Table 16 — Allowed values of frame cropping related fields

Visual size frame_mbs_ | frame_crop | frame_crop_ |.frame_crop_ frame_crop|_
only_flag _left_offset right_offset top_offset bottom_offsiet
0 0 0 0 2
1920 x 1080
1 0 0 0 4
0 0 0 0 2
1440 x 1 080
1 0 0 0 4
1280 x 720 1 0a oa oa oa
a8 Set this value if the value of frame_cropping_flag is 1.

tstream conforms to High-Profile:

pma_format_idc = 1;

pect_ratiodinfo_present_flag = 1;

pbect_ratio )idc = 1 (for 1 280 x 720 and 1 920 x 1 080), 14 or 255 (for 1 440 x 1 080
pspectiratio_idc = = 255) {

saf, 'width = 4;

sar” height = 3;

if (video_signal_type_present_flag = = 1) {

}

video_full_range_flag = 0;

if (colour_description_present_flag = = 1) {
colour_primaries = 1;
transfer_characteristics = 1;
matrix_coefficients = 1;

}

chroma_loc_info_present_flag = 0;
timing_info_present_flag = 1;
fixed_frame_rate_flag = 1;
nal_hrd_parameters_present_flag = 1;

vcl

_hrd_parameters_present_flag = 1;
hrd_parameters() = HRD parameters;

ion to above restrictions, thefollowing field shall be set to the following specified value

htax and value§ for VUI parameters shall conform to ISO/IEC 14496-10. The following
fields shall be set to\the following specified values:
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low_delay _hrd_flag = 0;
pic_struct_present_flag = 1

The syntax and values for HR.D parameters shall conform to ISO/IEC 14496-10. The following

fields s
cb

4.7.2.7

hall be set to the following specified values:
r_flag = 0.

5 Picture parameter set

The syntax and values for picture parameter set shall conform to ISO/IEC 14496-10.

4.7.2.7

The sy
ISO/IE
followin
e A p
e Ab

e Wh
1,1

6 Supplemental enhancement-information

C 14496-10. Supplemental enhancement information messages, shall conform
g rules.

cture timing SEI message shall be present in every access unit.

Lffering period SEI message shall be present in every IDR acgéss unit.

bn the IDR_intervals_more_than_n_seconds* flag of the video_attribute flags ig
e. the length of an interval between any adjacent IDR-pi¢tures is more than 1 se

a Recovery Point SEI message shall be present in the fifst ‘access unit in decodin

in 4

very GOP. In other cases, it is optional. However, ‘i’ shall not be present in

unifs other than the first one in decoding order in a GOP.

e The
Par
Ste

The sy

following SEI messages shall not be present:
-scan rectangle SEI message;
reo Video Information SEI message.

ntax and values for buffering period;SEI message shall conform to ISO/IEC 144

In buffering period SEI messages, the value of initial_cpb_removal_delay shall be 90

less.

The sy
picture

ntax and values for picturetiming SEI message shall conform to ISO/IEC 14496
timing SEI messages,“the following field shall be operated and set to the fo

specifi¢d values:

cld

4.7.2.7

The sy

The fol

ck_timestamp_flag|o] = 1.

7 Slicetheader

htax and.walues for slice header shall conform to ISO/IEC 14496-10.

owing fields shall be set to the following specified values:

ntax and values for Supplemental Enhancement Information (SEI) shall~conform to

to the

set to
conds®,
j order
access

196-10.
000 or

-10. In
[lowing

sli

4.7.2.7

Ce_type =5 to 7-

.8 Reference picture list modification

The syntax and values for reference picture list modification shall conform to
ISO/IEC 14496-10.

4.7.2.7

9 Prediction weight table

The syntax and values for prediction weight table shall conform to ISO/IEC 14496-10.

4.7.2.7

The s

.10 Decoded reference picture marking

yntax and values for decoded reference picture marking shall conform to
ISO/IEC 14496-10.
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The fol
no

lowing fields shall be set to the following specified values:

_output_of prior_pics_flag = 0.

If decoded reference picture marking syntax structure occur in a reference B-picture, it shall
be repeated in the I- or P-picture that appear immediately after the B-picture in a decoding
order by using decoded reference picture marking repetition SEI message; however, this rule
does not apply to a case where the immediately following |- or P-picture belongs to the next

GOP.

4.7.2.8

4.7.2.8

Class network HD

1 General

An AV(
defined

4.7.2.8

Refer t

4.7.2.8

Refer t

4.7.2.8

The sy

The fol
prq
ley
ga
pic
pic
fra
fra
if (

}

vu

U video elementary stream compliant with Class network HD shall conform-to.th
in4.7.2.7.

2 GOP structure

D 4.7.2.7.2.

3 Structure of an access unit

D 4.7.2.7.3.

4 Sequence parameter set

htax and values for sequence parameter set.shall conform to ISO/IEC 14496-10.

owing fields shall be set to the following.specified values:

file_idc = 77 (Main Profile) or 100 (High Profile);

el_idc = 40;

bs_in_frame_num_value_allowed_flag = 0;

| width_in_mbs_minus1 = 79 (for 1280 x 720), 89 (for 1 440 x 1 080), or 119 (for 1 920 x 1
| height_in_map_units_minus 1’5 44 (for 1 280 x 720) or 67 (for 1 440 x 1 080 and 1 920 x 1
me_mbs_only_flag = 1;

me_cropping_flag =0 or 1 (for 1 280 x 720) or 1 (for 1 440 x 1 080 and 1 920 x 1 0
frame_cropping_flag-== 1) {

frame_crop_left- ‘offset = 0;

frame_crop_right_offset = 0O;

frame_cropstop_offset = 0;

frame_crop_bottom_offset = 0 (for 1 280 x 720) or 4 (for 1 440 x 1 080 and 1 ¢
080);

| parameters_present_flag = 1;

e rules

080);
080);

B0);

20 x 1

vu

—parameterst) = vt parameters:

In addition to above restrictions, the following field shall be set to the following specified value
if the bitstream conforms to High Profile:

chr

oma_format_idc = 1.

The syntax and values for VUI parameters shall conform to ISO/IEC 14496-10.

The following fields shall be set to the following specified values:
aspect_ratio_info_present_flag = 1;
aspect_ratio_idc = 1 (for 1 280 x 720 and 1 920 x 1 080), 14 or 255 (for 1 440 x 1 080);
if (aspect_ratio_idc = = 255) {

}

sar_width = 4;
sar_height = 3;
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if (video_signal_type_present_flag = = 1) {
video_full_range_flag = 0;
if (colour_description_present_flag = = 1) {
colour_primaries = 1;
transfer_characteristics = 1;
matrix_coefficients = 1;
}
}
chroma_loc_info_present_flag = 0;
timing_info_present_flag = 1;
fixed_frame_rate_flag = 1;
nal_hrd_parameters_present_flag = 1;
VCI[_Nra_parameters_present_I1ag = 1;
hrd_parameters() = HRD parameters;
low] delay hrd flag = 0;
pic| struct_present_flag = 1.

The syntax and values for HRD parameters shall conform to ISO/IEC |[14496-10. Kor the
values | refer to 4.7.2.7 .4.

4.7.2.8|5 Picture parameter set

Refer tp 4.7.2.7.5.

4.7.2.8|6 Supplemental enhancement information

Refer tp 4.7.2.7.6.

4.7.2.8[7 Slice header

Refer tp 4.7.2.7.7.

4.7.2.8/8 Reference picture list reordering

Refer tp 4.7.2.7.8.

4.7.2.8|9 Prediction weight table

Refer tp 4.7.2.7.9.

4.7.2.8110 Decoded reference picture marking

Refer tp 4.7.2:7.10.

4.7.3 JPEG image sequence for thumbnail pictures
4.7.3.1 General

JPEG images as thumbnail pictures shall be encoded in conformity to the data structure of
DCF thumbnail file as defined in JEITA CP-3461 based on JEITA CP-3451 and JEITA CP-
3451-1. Each JPEG image for a thumbnail picture shall be 16 KB maximum.

Note that the tags defined as recommended for DCF thumbnail files in JEITA CP-3461 are
optional in this specification.

4.7.3.2 ESDescriptor
4.7.3.21 General

An ESDescriptor (ESD) is contained in the ESD Box (‘esds’) in MP4VisualSampleEntry.
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The syntax and values for ESDescriptor shall conform to ISO/IEC 14496-1, and the following
fields shall be set to the following specified values. They are identical with those defined in
ISO/IEC 14496-14. Descriptors other than those below shall not be used.

ES_ID = 0;
streamDependenceFlag = 0;
URL_Flag = 0;

OCRstreamFlag = 0 (false);

streamPriority = 0;

decConfigDescr = DecoderConfigDescriptor, see 4.7.3.2.2;
slConfigDescr = SLConfigDescriptor, predefined type 2;

4.7.3.2[2 DecoderConfigDescriptor

The syntax and values for DecoderConfigDescriptor shall conform to ISO/IEC 4449611, and
the follpwing fields shall be set to the following specified values.

In tHis  descriptor, DecoderSpecificinfo  shall always be .‘|used, ang no
ProfilellevellndicationindexDescriptor(s) shall be used.

objectTypelndication = 6Ch (Visual ISO/IEC 10918-1);
stneamType = 04h (Visual Stream);

uplStream = 0;
delcSpecificInfo = DecoderSpecificlnfo, see 4.7.3.2.3;

4.7.3.2|3 DecoderSpecificlnfo

A DecdderSpecificlnfo consists of JPEG_Decoder€onfig in accordance with ISO/IEC 14496-1.

The syptax and values for the JPEG_DecoderConfig shall conform to ISO/IEC 1449631, and
the follpwing fields shall be set to the following specified values.

numComponents = 3 (Y, Cr, Cb);

4.8 lLogical structure of media data
4.8.1 General

This sybclause describés layout of media data in a movie and a fragmented movie. Fjgure 2
and Figure 3 showsthe examples of both movies.

If decofling order and display order of sample data are not identical, decoding order is pised in
this subclausg.

4.8.2 Interleaving of main audio and video

When a file has the additional_track_exists flag and main_AV_track_is_edited flag in the
Profile Box set to ‘0’, the sample data of main audio and video tracks, which are supposed to
be handled approximately at the same time and for the same period (see NOTE), shall be
interleaved in decoding order at an interval of 1 second* maximum if one or more main video
tracks contain AVC video elementary streams.

An interleave unit contains one or more consecutive data chunks of such tracks. In the case
of an AVC video elementary stream, an IDR access unit should be placed at the top of the
video part in an interleave unit within the interval of 5 seconds* or less. The temporal offset
between the first audio and video sample data of an interleave unit with an IDR access unit at
the top of the video part shall be less than the duration of the first sample of interleave unit
even if the stream is edited at the top of this interleave unit.
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NOTE The boundaries of audio and video sample data are not necessarily coincident.

It is highly recommended that the intervals of interleaving be approximately regular intervals
within a file.

4.8.3 Arrangement of data chunks

For main video tracks, data duration of a single chunk in each track shall be 1 second*
maximum for main video tracks that contain AVC video elementary streams.

For main audio tracks, data duration of a single chunk in each track shall be 1 second*
maximum if the file contains one or more main video tracks composed of AVC video
elemerftary streams.

For al|l tracks, the chunks shall be located in decoding order when acfile hps the
additional_track_exists flag and main_AV_track_is_edited flag in the Profile Box set to {0'.

4.8.4 Placement of thumbnail picture

The thdimbnail picture image sample data shall be contained in an ‘exclusive’ Media Data Box
(‘mdat’), and any other sample data, such as main audio or vid€o; shall not be contdjined in
this ex¢lusive box.

The exclusive Media Data Box shall be placed immediatély after the Movie Box or the initial
Movie Box. Note that a Media Data Box that contains any other data except for the thymbnail
picture|sample data may be placed anywhere after the{File Type Box and the Profile Box in a
(regular) movie.

Figure P and Figure 3 show a layout of thumbnail picture image sample data.

4.8.5 Media data structure in movie fragment

A movige fragment may consist of the-main audio data, main video data, which are supposed
to be hpndled approximately at the,;same time and for the same period in decoding ordgr.

When ¢ne or more main audio and/or video tracks are self-contained in a fragmented|movie,
each movie fragment shall be created as an integral multiple of the interleave unit. For
informgtion about the rules for the data size of each fragment, see A.3.2. The interleaje units
shall satisfy the conditions described in 4.8.2 and 4.8.3. It is recommended that the irftervals
of the movie fragments be approximately the same within a file.

A movie fragment should have at least one sync sample of each track that compoges the
movie {ragment. A sync sample does not necessarily have to be the first sample in eagh track
fragmept:

4.8.6 Exception for logical structure of media data
When a main video track contains a sample whose duration is over 1 second* if one or more
main video tracks contain AVC video elementary streams, the limitations of interleaving,

arrangement of data chunks and media data structure in movie fragment are not applied to
any tracks, which are described in 4.8.2, 4.8.3 and 4.8.5, respectively.

49 Presentation arrangement for tracks
491 Alternate group support

An alternate group specifies a group or collection of tracks that contain alternate data for one
another.


https://iecnorm.com/api/?name=c003c748ccb7a5370cb8def9f2ab22f4

TS 62592 © IEC:2012(E) - 69 -

Making an alternate group is allowed for the main video track and main audio track. When
multiple tracks as an alternate group for such track types are contained in a file, they shall be
identified as a group of alternate tracks by assigning the same ID (nonzero) in each track’s
alternate_group field in their track header box.

The track_enabled flag of exactly one track belonging to an alternate group shall be set to ON
(= 1) in the flags field of its track header box. For the other track(s), the track_enabled flag
shall be set to OFF (= 0). If no track whose track_enabled flag is set to ON exists, it indicates
that no track is set as default in the alternate group.

The other flags in the track header box shall be set to a default value defined in
ISO/IEC_14496-12

4.9.2 Edit list support
4.9.21 General

A PCEJALV file structured as a (regular) movie can be re-scheduled to present the media data
by usirg the edit list entries in the Edit List Box contained in the Edit Box , and thergfore it
causes|a capability of non-linear editing such as random presentation of cutting part.

All tragks shall contain an Edit Box and an Edit List Box eve&n’ though such editing| is not
necessfary (the presentation time-line is one-to-one mapped to the media time-line, and
presentation of the track starts from the beginning).

Refer tp ISO/IEC 14496-12 for details on the Edit Bax and the Edit List Box.

4.9.2.2 Invariable edit entry

Only ome ‘invariable’ edit entry shall exist inithe Edit List Box of a track when editing uging the
edit lis{ entries is not needed. When onlyfinitial-offset’ edit entry defined in 4.9.2.3 is needed
for a njain audio or video track, onlyone ‘invariable’ edit entry that follows the ‘initial-offset’
edit entry shall exist in the Edit List,Bex of such a track.

The ‘inyariable’ edit entry has ‘the following specified values:
segment_duration = the sum of all sample durations in the track, converted into the
timescale in the Mevie Header Box;

medja_time = 0 (if no decoding delay is necessary) or ct_offset (if decoding delay is
necessary, see.4.6.3.2);

medja_rate_integer = 1;

medja_rate_fraction = 0.

(] L H - £ 5 N L£L Fil £ - 4 4 L 1 i £L Ful L LL_L L L N
For the-defimitionof ctotisetreferto 4. e varge o ct_offset—sairoe catcutated from

the following formula:

ct_offset=T x N

where
T =1 000 (if the frame rate is 25 fps or 50 fps) or 1 001 (if the frame rate is 23,976 fps,
29,97 fps or 59,94 fps)

N = Period of decoding delay in units of frames.

Note that the value of 'N' for interlaced video is twice as much as that for progressive video.
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4.9.2.3 Initial-offset edit entry for synchronizing main audio with main video

The boundary of audio frame and video frame is not necessarily coincident. Starting offsets
for the main audio or video track (stream), therefore, may be necessary to start the
presentation synchronously.

In the case where such starting offsets are necessary, the recorders that have a capability of
editing shall use an ‘initial-offset’ edit entry for the main audio or video track to maintain a
sync point as the first edit entry in the Edit List Box. The entry shall be attached to only main
audio or video track and shall be made so that the value of segment_duration is less than the
duration of the first sample of the track that the track with this entry synchronizes with.

The ‘inftial-offset’ edit entry is the specific ‘empty’ edit entry that has the following/specified
values;

sedment_duration = duration of starting offset;
meflia_time = -1 (FFFFFFFFh);

megia_rate_integer = 1;
megia_rate_ fraction = 0.

4.9.2.4 Allowed edit entries
In cas¢ of regular movies, there is no restriction in use ofkedit lists. However, if edit lists

except|for one consisting of one ‘invariable’ edit entry or ene’initial-offset’ edit entry followed
by an ‘invariable’ edit entry exist, the function flag of value’40000000h shall be set.

In case of fragmented movies, the only allowed edit entry is an ‘invariable’ edit entry or an
‘initial-pffset’ edit entry followed by an ‘invariable’ edit entry that contains the sg¢gment
duratiop equal to the sum of all sample durations-managed by an initial ‘moov’ for each|track.

4.10 Metadata
4.10.1 | Metadata types
4.10.1.1 General

Subclapse 4.10.1 defines the structure of data_type_ID and currently defined metadata|types.

4.10.1.2 Data typedD

This spbclause «iscusses the structure of the data_type_ ID that identifies the type of
metaddta.

The datadtype_ID has the following structure:

+ P Y WALY <l o000k
Un\.lgllcu LLLIANASY ) CotTlIveu = UUUVUIT,

unsigned int(16) data_type.

The semantics of these fields are defined as follows:

data_type A 16-bit integer that identifies the metadata type. The value shall be one or
higher.

4.10.1.3 Metadata units

The metadata in a metadata unit can be human-readable information to present or binary data.
The metadata are formatted with more specific data_type_ID in a specific media file format to
be added to the files conforming to the format.
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In each metadata type of text data (human-readable information), each element is delimited
by TAB character in a metadata field unless the specific media file format states otherwise,
when a metadata field has several elements.

Table 17 shows currently defined data_type IDs of metadata to be added to the files that
shall conform to this Technical Specification.

Table 17 — data_type_ID

Values Description Form of meta_data
00000001h I!F!e: . . Characters: free form
TTUe Ul CUTTIETTU
ProductionDate: . wry_sop g Vel «
00000g03h Date and time the “content” is created on (not 19 alphanumeric characters ("0"-"9%:\/", °|", and
i n "), see 4.10.2.1.
a “file”)
Software:
The name of software that generated this
00000Q04h movie file. This metadata should be used as Characters; free form
the supplement information to distinguish the
software.
Product:
00000g05h The name of a product, software or hardware, | Charactersjfree form
that generated this movie file.
Description:
00000g06h Description about content, such as outline, Characters; free form
production note, or story.
Keywords: .
00000Q08h Keywords of content (for search) Characters; free form
Collection:
00000Q17h The name(s) of the collection(s) to which’the Characters; free form
content is a member.
Star Rating:
00000Q18h This metadata contains the rdting information | A 8-bit binary data contained rating information;
for user
0000000Ah TrackProperty: 8-byte binary data contained presentation type
Purpose of the track\to’present. and priority of track; see 4.10.2.2.
TimeZoneOffset: 2-byte binary data contained time offset ffom
0000000Bh | 16 time offset from UTC. UTC; see 4.10.2.3.
ModificationDate: : wqr_sqr wpm al»
0000000Ch | Date and\time the “content” is modified on 19 alphanumeric characters (*0"-°9", °/”, *|", and
Nl "), see 4.10.2.4.
(not{a-file”)
00000A01h CopyrjghtNotice: . . Characters; free form
Descriptions about copyright restrictions
00000HO0 N _(r)fmeraPers‘on: T - Characters; free form
FHre-fame-of-person{si—shootrgthe—content
Subject/Object:
00000EO2h The name(s) of recorded subject, object or Characters; free form
person.
00000EO3h ShootingLocation: . Characters; free form
The place of shooting.

4.10.2 Metadata types definition
4.10.2.1 Production date

This metadata contains the date and time in UTC, on which the content is created (note that
not a “file”). It should be the date and time when the recording of the content is started.
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Unicode shall be used):

“yyyy/mm/dd_hh:mm:ss”

where “yyyy/mm/dd” indicates year/month/day,

Space

"2003/

wh

One-di

"2003/01/02_01:02:03"

wh

4.10.2.2 Track property

This mptadata contains 8-byte attribute information fgp every track. In a presentation,
be ablg to judge for what purpose each track is usedand what intention each track is created,
etc. This metadata shall be attached to each track\(‘trak’) and shall not be attached tg

presen

This m

ungigned int(32) presentation_type;
ungigned int(8) track_attribute flags;
ungigned int(8) reserved = 0;
ungigned int(16)  priority.

The se

pregsentation_type(A) 32-bit integer that identifies the presentation type. The following

tra

“« n

_”represents a space character,
“hh:mm:ss” indicates hour:minute:second.

characters shall be used for numerical values that are unavailable. For example:

10/20 "

bre an underscore (_ ) represents a space character.

it month, day, hour, minute, and second shall be preceded by zerd6.| For examplé

D

bre an underscore ( _ ) represents a space character.

ation (‘moov’).

btadata has the following structure:

mantics of these fields ‘are defined as follows:

values are currehtly defined in this Technical Specification (see Table 18).

Table 18 — Presentation types

Values Description

00000001h an nriginnl ar main track

00000002h a track for thumbnail picture data.

reserved for future use in this Technical

others Specification

ck_attribute_flags An 8-bit flag space that indicates an attribute of a track. The

following flags are currently defined in this Technical Specification (see Table 19).
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Table 19 — Track attribute flags

Values Description

track_is_read_only: indicates the creator of this file requires that the track with this flag set to
80h ON (= 1) be not modified or deleted intentionally by a device or software with a function to
modify or delete tracks. When editing the track for which this flag is set to ON, warning should
be displayed to notify users that the track is intended to be read only.

Others reserved for future use in this Technical Specification.

priority A 16-bit integer that specifies the track priority. The smaller number indicates a
higher priority, and 1 indicates the highest priority. The value 0 specifies un-setting up
and is the normal value.

4.10.2.8 Time zone offset

This mletadata contains the time zone offset from Coordinated Universal~Time (UTQ). The
local time is calculated by this metadata and time stamp such as creation_time in UTC.

Recorders that have a capability to treat time zone shall use this metadata and recprd the
time zgne offset in it.

This metadata has the following structure:
int(16) time_zone_offset;

The semantics of the field is defined as follows:

time_zone_offset A 16-bit integer that specifies time zone offset from UTC in nfinutes.
For example, the value is set to 021Ch.(540 minutes = 9 hours) for UTC+09:00.

4.10.2.4 Modification date

This metadata contains the date and time in UTC, on which the content is modified (ngte that
not a “file”).

This metadata has 19 alphanumeric characters conforming to the following form that cpnsists
of “0”-"@”, “I”, “ “(space character), and “:” (note that when such alphanumeric charactgrs are
encoddd in UTF-16BE (ISO/IEC 10646), only the code from 0020h and/or 002Fh to 0Q3Ah in

Unicode shall be used):

“yyyy/mim/dd_hh:mm:ss”
where ‘yyyy/mm/dd” indicates year/month/day,

WP,

~“represents a space character

“hh:mm:ss” indicates hour:minute:second.

Space characters shall be used for numerical values that are unavailable. For example:

"2003/10/20 "

where an underscore ( _ ) represents a space character.
One-digit month, day, hour, minute, and second shall be preceded by zero. For example:

"2003/01/02_01:02:03"
where an underscore (_ ) represents a space character.
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4.10.2.5 Star rating

This metadata contains the rating information for users.

This metadata has the following structure:
unsigned int(8) star_rating;

The semantics of the field is defined as follows:

star_rating A 8-bit unsigned integer. Either the value 00h (indicating no rating assigned)
or a value in the range 0Ah through 32h inclusive, indicating a rating between 1,0
(1 star) and 5,0 (5 stars) inclusive.

4.10.2.6 Usage of metadata
Shows|usage of the metadata types. In Table 20, the data size of a metadata field infdicates
the siz¢ including termination (null).
For othler operational rules on the use of metadata, see Annex A.
Table 20 — Usage of the metadata
data_type_|D Description tData Data size of Attached to | Attached Multi- Multi-
ype a meta_data content to track language element
00000001 Title text Max 256 bytes (0] P Yes No
00000003 ProductionDate text Max 40 bytes (0] O ‘und’ only No
00000004 Software text Max 256 bytes (0] P ‘eng’ only No
00000005 Product text Max 256 bytes (0] P ‘eng’ only No
00000006 Description text Max.2 000 bytes (0] (6] Yes No
00000008 Keyeords text Max 256 bytes (0] P Yes Yes
00000017 Collection text Max 1 024 bytes (0] P Yes Yes
00000018 Star Rating binary 1 byte (0] P ‘und’ only -
0000000AR TrackProperty binary 8 bytes P M ‘und’ only -
0000000Bh TimeZoneOffset binary 2 bytes (0] P ‘und’ only -
0000000Ch ModificationDate text Max 40 bytes (0] (6] ‘und’ only No
00000EO1h CameraRerson text Max 1 024 bytes (0] P Yes Yes
00000EO2h Subject/Object text Max 1 024 bytes (0] P Yes Yes
00000EO3h ShootingLocation text Max 256 bytes (0] P Yes No
M Mandator
P Prohibited for use
O Optional

4.11 Pixel aspect ratios

The horizontal and vertical resolution fields in a Visual Sample Entry of a track specify the
pixel aspect ratio of image data contained in the track, and the pixel_aspect_ratio field of a
Video Profile Entry in the Profile Box (Private Extension) indicates informative pixel aspect
ratio of visual/image data.

The horizontal and vertical spacing portion in the pixel_aspect ratio field shall be set in
accordance with the aspect ratio specified by the horizontal and vertical resolution fields in
the Visual Sample Entry, which means that the ratio of the two spacing values shall be
identical to any of the ones specified in the resolution fields. See 4.5.1.2 and 4.4.16 for
information on these fields.
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Table 21 and Table 22 show the aspect ratios currently defined in this Technical Specification
and the settable values in the resolution fields or spacing portions. Note that other values may
be defined in a specific media file format.

Table 21 — Resolution values in visual sample entry

Video types Values
Video Visual size Display . horizresolution vertresolution
system aspect ratio
1920 x 1080 | 16:9 00480000h (72,0) 00480000h (72,0)
HD 1440 x 1 080 | 16:9 squeezed 00480000h (72,0) 00600000h (72,0x4/3)
1280 x 720 16:9 00480000h (72,0) 00480000h (72,0)
sOQTV 4:3 004F3333h (72,0 x 11/10) | 00480000h (72,0)
720 x 480
59|94 Hz 16:9 squeezed 00480000h (72,0) 005745D1h (72,0x40/33)
sOQTVvV 4:3 00480000h (72,0) 004E8BA2h-(72,0x12/11)
720 x 576
50|Hz 16:9 squeezed 00480000h (72,0) 0068BA2Eh (72,0x16/11)
640 x 480 4:3 00480000h (72,0) 00480000h (72,0)
VaA 320 x 240 16:9 squeezed | 00480000h (72,0) 00600000h (72,0x4/3)
640 x 360 16:9 00480000h (72,0) 00480000h (72,0)
320 x 180 ’
4:3 00600000h (72,0 x 4/3) 00480000h (72,0)
- 480 x 270
16:9 00480000h(72,0) 00480000h (72,0)
Ndte that the minimum value of the resolution fields is,72,0.

Table 22 — spacingivalues in pixel_aspect_ratio

Video types Values
Video . . Display . . . .
system Visual size aspect ratio Horizontal spacing Vertical spacing
1920 x 1 080 [\16:9 0001h (1) 0001h (1)
HD 1440 x 1 080)[ 16:9 squeezed 0004h (4) 0003h (3)
1280w 720 | 16:9 0001h (1) 0001h (1)
DTV 4:3 000Ah (10) 000Bh (11)
720 x 480
59|94 Hz 16:9 squeezed 0028h (40) 0021h (33)
DTV 4:3 000Ch (12) 000Bh (11)
720 x 576
50 HZ 16:9 squeezed 0010h (16) 000Bh (11)
640 x 480 4:3 0001h (1) 0001h (1)
320 x 240 .
VGA 16:9 squeezed 0004h (4) 0003h (3)
640 x 360 .
320 x 180 16:9 0001h (1) 0001h (1)
4:3 0003h (3) 0004h (4)
- 480 x 270
16:9 0001h (1) 0001h (1)
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5 PCE AV classes

5.1 Class

In this Technical Specification, Class indicates the video and audio data formats and
constraints on the values of the syntax defined for those formats, with which recorders shall
comply. Classes are defined for specific purposes based on use cases.

Additionally, level indicates the restrictions on the parameters for media data such as bitrate
and the visual size. Note that it is also intended that Class and level indicate the required
capability for players. See also Annex A and Annex B for the required capability for players.

5.2 Class PT

5.2.1

Class
produc

For thi$ Class, AVC video Main Profile is employed as the video fofmat and MPEG-4 A

as the

Recorders compliant with this Class shall make a recording)within the bounds of thig

Annex

Video
AVC vi
Main P
With th
e Vis

Qv

e Fra
Pro

complying with Annex B. The recommended recording-modes for this Class are i
C.
Heo ISO/IEC 14496-10:2009
rofile at Level 3
e following restrictions:
hal Size
5A, 480 x 270, or VGA
me Rate
gressive video:

29,97 fps, 25 fps or 23,976 fps

e Pix
1:1

Refer to 4.11 for'details.

Audio

MPEG-
AAC P

General

PT is provided for playback of higher quality video than Class MB~on porta
s that have a higher playback capability.

budio format. This Class is currently classified into three Jevels.

b| Aspect Ratio
3:4 or 4:3

4 ISOMIEC 14496-3:2005
ofile’at Level 2 / High Quality Audio Profile at Level 2 (AAC LC only)

ble CE

AC LC

Class
sted in

With th

e Bitr

e fottowimg Testrictions:

ate

average bitrate
256 kbps max (stereo / dual mono)
peak bitrate
The stream should be encoded at equal to or less than 384 kbps max (stereo / dual mono).
e Sampling Frequency
48 kHz only
This Class is classified into three levels according to bitrate and other parameters.
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5.2.2

Video
Equival

Level 1

ent to Main Profile at Level 2.1 (ISO/IEC 14496-10)

With the following restrictions:

e Visual Size
QVGA only

e Frame Rate
Progressive video:

29,97 fps or 25 fps

e Pixq
1:1
Audio
e Bitr
ave

1
p

— @D

5.2.3
Video
Equival
With th

e Vis
Qv
Audio

e Bitr
aver

12

peakl

eHAspectRatio
or4:3

ate
rage bitrate
28 kbps max (stereo / dual mono)

bk bitrate

he stream should be encoded at equal to or less than 384 kbps max (stereo / dual n
Level 2

ent to Main Profile at Level 2.1 (ISO/IEC 14496-10)

e following restrictions:

hal Size

[5A or 480 x 270

ate

hge bitrate

8 kbps max (stereo / dual mgno)

bitrate

The stream should be encoded at equal to or less than 384 kbps max (stereo / dual m

5.2.4
Video

Level 3

No further restriction‘as this Class PT defined in 5.2.1.

Audio
No furt

5.3

er restriction as this Class PT defined in 5.2.1.

lass MB

hono).

ono).

5.3.1

General

Class MB is provided for playback of video that is smaller than SDTV size on general portable
CE products. It is intended to be the basic Class to secure interoperability among various
products.

For this Class, AVC video baseline profile is employed as the video format. MPEG-4 AAC LC
as the audio format. SBR tool may be optionally used.

Recorders compliant with this Class shall make a recording within the bounds of this Class
complying with Annex B. The recommended recording modes for this Class are listed in
Annex C.

Video

AVC video ISO/IEC 14496-10:2009
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Baseline Profile at Level 3

With the following restrictions:

e Visual Size

320

x 180, QVGA, 480 x 270, 640 x 360 or VGA

e Frame Rate
Progressive video:

29,97 fps, 25 fps, 14,985 fps, or 12,5 fps

o Pixel Aspect Ratio

1:1

or4:3

Refer to 4.11 for detail.

Audio

MPEG-'|4 ISO/IEC 14496-3:2005

AACP

With th

e CO
Support of SBR tool is optional.
e Bitr

av

pedk bitrate

e Sar

48

Note
when playing back SBR)data.

This CI

5.3.2
Video

Equival

Im case of single mono
The stream should be encoded at‘équal to or less than 96 kbps max (if SBR toqgl is not

ofile at Level 2 or High Quality Audio Profile at Level 2 (AAC LC only)
e following restrictions:

DEC

pte
rage bitrate

28 kbps max (stereo/dual mono) or 64 kbps max (single mono) (if SBR tool is not u
6 kbps max (stereo/dual mono) or 48 kbps max (single mono) (if SBR tool is used)

case of stereo / dual mono
used).
used).

used).
The stream should be encoded at equal to or less than 72 kbps max (if SBR tool i

npling Frequency
Hz (if SBR tool is not used) or 24 kHz (if SBR tool is used).

that above values are for the core coder and the output sampling frequency will be

bss is classified-into four levels according to bitrate and other parameters.

Level

entto Baseline Profile at Level 1.2. (ISO/IEC 14496-10)

ed)

The stream should be encoded at equal to ofNess than 384 kbps max (if SBR togl is not

The stream should be encoded at equal’to or less than 144 kbps max (if SBR tool is

5 used).

48 kHz

With the following restrictions:

e Visual Size
320 x 180 or QVGA

e Frame Rate
14,985 fps or 12,5 fps only

e Pixel Aspect Ratio

1:1
Audio

only

No further restriction as this Class MB defined in 5.3.1.

5.3.3
Video

Level 2


mailto:Profile@Level
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Equivalent to Baseline Profile at Level 1.3. (ISO/IEC 14496-10)
With the following restrictions:
o Visual Size

320 x 180 or QVGA

e Pixel Aspect Ratio
1:10r4:3

Audio
No further restriction as this Class MB defined in 5.3.1.

5.3.4 —Level3

Video
Equivalent to Baseline Profile at Level 2.1. (ISO/IEC 14496-10)

With thle following restrictions:

e Bitrpte

Maximum value of MaxBR is 1 000

Note that for both of VCL HRD parameters and NAL HRD parameters,
Bitrate[SchedSelldx] <= 1 000 x MaxBR,
i.e.[MaxBR is specified in units of 1 000 bits/s.

e Vistpal Size
320 x 180, QVGA or 480 x 270

Audio
No further restriction as this Class MB defined in 5.3.4)

5.3.5 Level 4
Video
No further restriction as this Class MB defined in 5.3.1.

Audio
No further restriction as this Class MB defined in 5.3.1.

5.4 lass SD

Class $D is provided for SDTV quality video. It is intended to be commonly used on p
and stdtionary products:

For thig Class,/AVC video Main Profile is employed as the video format and MPEG-4 A
as the pudioformat.

Recorders”“compliant with this Class shall make a recording within the bounds of this

ortable

AC LC

Class

complying with Annex B. The recommended recording modes for this Class are listed in

Annex C.

Video
AVC video ISO/IEC 14496-10:2009
Main Profile at Level 3

With the following restrictions:

e Visual Size
720 x 480 for SDTV 59,94 Hz video system
720 x 576 for SDTV 50 Hz video system
e Frame Rate
Interlaced video:
29,97 fps (59,94 fields/sec) for SDTV 59,94 Hz video system
25 fps (50 fields/sec) for SDTV 50 Hz video system
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