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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

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

natiopal electrotechnical committees (IEC National Committees) The object of IEC is to
opergtion on all questions concerning standardization in the electrical and electronicfi Ids ToNthis.en
additfon to other activities, IEC publishes International Standards, Technical Speci
Publiply Available Specmcatlons (PAS) and Guides (hereafter referred to as “IEC Pup
entru i i i i i i
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rightg.

¢ some of the elements of this IEC Publication may be the subject
ible for identifying any or all such patent rights.

ommittee may propose the publication of a Technical Spec

the|required support cannot be obtained for the publication of an International St

ional co-
d and in
Reports,
Bration is
icipate in
IEC also
on (ISO)

rnational

interested

National
t of IEC
for any

blications
veen any

nuipment

erts and

or other
s arising

idations is

of patent

ical committees is to prepare International Standards. In excg¢ptional

fication

andard,

despiterepeated 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.

IEC/TS 62592, which is a Technical Specification, has been prepared by prepared by technical
area 7: Moderate data rate storage media, equipment and systems, of IEC technical committee
100: Audio, video and multimedia systems and equipment.
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The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
100/1516/DTS 100/1563/RVC

Full information on the voting for the approval of this Technical Specification can be found in the
report on voting indicated in the above table.

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

ntil the
he data

The co

related|to the specific publication. At this date, the publication will be

+ trarlsformed into an International standard,
* recpnfirmed,

« withdrawn,

* replaced by a revised edition, or

+ ameénded.

A bilingual version of this publication may be issue
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Introduction

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

sta
ext

ndard ISO/IEC 14496. The MP4 file format (MPEG-4 file format), ISO/IEC 14496-14, is an
ension 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 H.2641, is standardized as AVC file

format,[ISOMEC 14496-15. I this Technical opeclfication, the Tamlily of ISU DaseNiedla Tl

format

is referred to as MP4 file format, which is the name widely used in the i . P4 file
format |s designed very flexibly so that the series of the standard can b i ious kinds

of applications and can bring the maximum performances for the appligati

MP4 file format is adopted by various Consumer Electronics i . casting
receivers, disc recorders / players, AV content distribution, po abe : rs, and

SO

Coding| (AVC), (ISO/IEC 14496-10 and ITU-T H.264)a

(IS

AV

of decqding procedure of a video elemé \
ISO/IEC 14496-10 and ITU-T H.264, specifi i ' de.

1 Video
(AAC),

on. |In the CE audio, video and multimedia applications,

O/IHC 13818-3 and ISO/IEC 14496-3), is employed

C (IPO/IEC 14496-10 and ITU-T H.264 i ile 1 i =rabi|ity
‘ i h. AVC,

0.2 Issues to be considered in imp %tjo on_portable CE devices

To imp format i CE products, the characteristics| of CE

industr industry and products are different|from IT

equipm Wwhich have strong computational power and

flexible

e CE

e  mMOJ

e ma rs, who
are

e CE widely
supjporte Xisti ices. ignalities
regardless

Given fhese-criteria, manufacturers need to check all the performance of the products because
any i i i i 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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0.3 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.

o To rassure—decod } i jce—manufacturers : ck the
performance sible to
achjeve this with limited manpower and technical resources as p . This
situ C ers and
ma forward
/ b3

To soly P4 files
targetefl to be stored and reproduced by portable CE device hak ths content
encoded by these guidelines is guaranteed by the jportable ™ y er with

reasonable cost and resources.

oducts.
5 in an

The ercoding rules are specified cong
However, the rules should be revised
appropfiate time frame.
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ENCODING GUIDELINES FOR PORTABLE MULTIMEDIA

CE PRODUCTS USING MP4 FILE FORMAT WITH
AVC:2 VIDEO CODEC AND AAC? AUDIO CODEC

ope

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/IEC 14496-14, and

ISO/IE
and 1S(

This Te
are inte
content

These

by recg
may hg
guidelin
the inte

2 No

The fol
dated T

C 14496-15) with AVC (ISO/IEC 14496-10 and ITU-T H.264) and A [IECG\1
D/IEC 14496-3). These guidelines may also be applicable to portabl

nded for storage, reproduction and display by portable CE g
generation software and hardware.

roperability of portable CE prod

rmative references

referenced document (i
ISO/EG 639-2:1
ISO/IEC

(UCS)

ISO/IEC

audio im

ISO/IE(

ISO/IE

N

+14496-1:2004, Information technology — Coding of audio-visual objects — Part 1: S

3818-3
ts.

5 which
to both

roducts
5 which
h these
ation of

of the

8 code

ter Set

ociated

ystems

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

ISO/IEC 14496-3:2005, Information technology — Coding of audio-visual objects — Part 3: Audio

ISO/IEC 14496-10:2009, Information technology — Coding of audio-visual objects — Part 10:
Advanced Video Coding

ISO/IEC 14496-12:2008, Information technology — Coding of audio-visual objects — Part 12: ISO
base media file format

2 Thef

ull forms for AAC and AVC can be found in 3.2.
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ISO/IEC 14496-14:2003, Information technology — Coding of audio-visual objects — Part 14: MP4
file format

ISO/IEC 14496-15:2004, Information technology — Coding of audio-visual objects — Part 15:
Advanced Video Coding (AVC) file format

3 Terms, definitions, abbreviations and conventions

3.1 Terms and definitions

For the 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, I[SO/l 4496-12 and
ISO/IEC 14496-15, as well as the following apply.

3.1.1
B-field
field copsisting only of B slices

31.2
B-framge
frame donsisting only of B slices

3.1.3

bitrate
rate at which the coded bitstream is delive
many bjts are transmitted per second

decoder; an index to indicate how

NOTE The unit is bps (bits per gécord).

3.14

B-pictyre

frame qr a comp isting 6nly of B slices

3.1.5

fragmented movie

movie i ovie Box (‘moov’), Movie Fragment Boxes (‘moof’), and Media
Data Bopxes b8 agmented media data

NOTE T i B0x-Qf s fragphented movie is referred to as an initial Movie Box to distinguish it from that of an
ordinary movie tthi \ni pecification. An initial ‘moov’ box contains a Movie Extends Box (‘mvex’) thatindicates
that the rhovie iscpossi gmented, which means ‘moof’s should be found and used in the file.

3.1.6

frame rate

rate at which frames are to be output from the composition process, an index to indicate how
many frames can be drawn per second in video playback

NOTE The unit is fps (frames per second). When the frame rate is 30 fps, it means that 30 frames are drawn per
second.

3.1.7
I-field
field consisting only of | slices

3.1.8
I-frame
frame consisting only of | slices
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3.1.9
I-picture
frame or a complementary field pair consisting only of | slices

3.1.10
main audio track
audio track that contains an audio stream as main presentation

3.1.11
main video track
video track that contains an video stream as main presentation

3.1.12
P-field
field copsisting only of P slices

3.1.13
P-framp
frame donsisting only of P slices

3.1.14
player
device pr software with a function to play

3.1.15

PCE AY file

file thaf complies with the file format des ribﬂh S ical Specification
3.1.16

P-pictu

frame g gonly of P slices

3.1.17
produd
generio

3.1.18
PCE A}
collectiye class MB, class SD, class HD and class Network HD

NOTE #

3.1.19
recorder

device or software with a function to record/delete the PCE AV files and directories, compliant
with this Technical Specification

NOTE 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.

3.2 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
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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
HDTV High definition television

JPEG Joint photographic experts group
MPEG Moving picture experts group
PNG Portable network graphics

QVGA Quarter video graphics array
SDTV Standard definition television

URL Uniform resource locator

VGA Video graphics array

3.3 Conventions
3.3.1 Method of presenting box definition

The ter on of a

box, as|

“Mandgtory: Yes” means that this box is

NOTE °

The syntax of a box is in ic description language (SDL) defined in
ISO/IEC 14496-1.

3.3.2 Unit prefixes
In this Technical@:' i
1 KB

1 kbq
1 Mb

3.3.3

A decin 3
A hexaflecimal-ntwabepconsists of digits “0” to “9”, upper case letters “A” to “F”, and suffix {h”.
A binary number consists of digits “0” and “1”, and suffix “b”.

3.34 Character data

Unless otherwise stated, character data contain a set of characters except for control codes
(0000h to 001Fh, and 007Fh to 009Fh) in Unicode. Note that the code 0000h (null) and 000Sh
(horizontal tabulation, referred to as TAB hereinafter) may be used for the specific purposes: the
code 0000h (null) may be used only as the termination code for character strings in some fields
that require explicit termination; the code 0009h (TAB) may be used only as the separator code
for character strings.

3.3.5 Nominal time length

In this Technical Specification, second* is defined as nominal time length and it indicates the
length of time calculated by the following:

1 second* = 1 nsample * sample duration / media timescale second
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where nsample is the value calculated by rounding up the number of samples per second.

Note that in interlaced video, the number of samples is twice as much as the frame rate (number

of frames per second).

For example, 1 second* for progressive video of 29,97 fps is calculated as follows:

1 second* =30 x 1001 /30000 = 1,001 second

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

3.3.6 Reserved fields and values

Reservgd fields are provided for future expansion. Unless otherwise g
be set|to ‘O’ when data is written and shall not be interpreted whe
already| set in the reserved fields shall be kept unchanged under a i

4 Design rules

4.1 General

The file format specified
(ISO/IE
track of
(ISO/IE
format

The fol

To fachieve bé
of NP4 file form
the |setting of b

d) Other operational rules for interoperability

ds shall
values

format

-1%) for a

format
VC file

subset
such as

>pecific

f audio
rational

Other operational rules such as required capabilities of decoders, the rules for handling of
information contained in a compliant file and recommended recording modes are defined.

4.2 File structure

4.2.1 General

Of the usage modes documented in ISO/IEC 14496-12, only a simple interchange file and a

content creation file are supported in this Technical Specification.

Figure 1 shows an example of a simple interchange file.
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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]
Legacy fields Legacy fields
ES_Descriptor box [esds] AVC Configuration box [avcC]
DecoderConfigDescriptor DecoderConfigDescriptor
| DecoderConfig Data I DecoderConfig Data I
pd N\
... other bcyés\\ A
N \ \
Mbpvie Data box [mdat] / \ \/

Audio Stream Video Stream

>

i
i !
! Interleaved, time-ordered, i
H Audio access units !
; :
1 1

\ha) IEC 1898/09
shmplesinterchrange file

A PCE JAV file supports the s vie and a fragmented movie.

Note that the Movie Bop \ovie is referred to as an initial Movie Box or dn initial

‘mooV’ [to distinguish it ¢ i ut fragmented structure. These two types of
Movie Boxes, however, iff8 in that the initial Movie Box further contains g Movie
Extendg Box. TK describe both structures and 4.8 define§q some

restrictions for the log data in both movies.

A PCE
audio a
in this T

6ne main video track. It may also contain one or morg main
ure) all together. Table 1 and Table 2 show track types supported

See 4.6 3 tional rules for such tracks, and 4.10.1.4.2 for the presentation fypes.

Table 1 — Supported track types

Track types Stream / data Handler Media Presentation
types header types
Main audio track MPEG-4 AAC elementary stream ‘soun’ ‘smhd’ 00000001h

Main video track AVC video elementary stream ‘vide’ ‘vmhd’ 00000001h
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Table 2 — Supported stream and data

ES descriptor
Stream / data Format types Obiect fvpes Audio / visual
) yp object types
MPEG-4 AAC elementary stream ‘mp4a’ 40h 02h
(MP4AudioSampleEntry) (ISO/IEC 14496-3) | (AAC LC)
AVC video elementary stream ‘ave?!’ - -
(AVCSampleEntry)

4.2.2 Movie structure
This subclause defines restrictions on a (regular) movie. Subclause logical
structufe of a media data, and Figure 2(Figure 2a and Figure 2b) movie
structufe.
| ftyp’ ] PaX \‘{Kp\ N
| ‘wuid’ (PROF) | Juuiet(PROF) |
‘moov’ \ \‘n);dat/
management and In%‘leavéd Audio
reference "'*-.“ and Video data |
information its, and other  |*
me data Y
‘maat’ ™\ ¥ - - ! managemeft
) § moov §
Interleaved Audi 3 ¢
and Xjdeo.data management and
und her reference
31/&\ information
IEC 1899/09 IEC 19(40/09
aced affer ‘moov’ Figure 2b - ‘mdat’ placed before ‘moov’
Figure 2 — Examples of movies
The siz

of a PCE AV file exceeds 4 gigabytes, it shall be in the form of a fragmented movie.
4.2.3 Fragmented movie structure

Some additional or overridden restrictions are defined in this sub-clause for the fragmented movie.
The basic technique to construct fragmented movies shall conform to Annex A of
ISO/IEC 14496-12. Subclause 4.8 describes the logical structure of a movie fragment, and

Figure 3 shows an example of a fragmented movie structure. When the file size exceeds 4
gigabytes, Fragment movie is required.

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

a) A “movie fragment” consists of the following items when at least one track is self-contained:
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o fragmented media data (Media Data Box(es) (‘mdat’) that contains samples);

e single initial ‘moov’ or ‘moof’ box that contains management and reference information
about those samples.

b) A “movie fragment” consists of the following items when all tracks reference to media data in
other file(s):

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.

| ftyp’ |
|  wio’ (PROF) |
( ‘mooV’ (initial) ¢

‘mvex’ /
default values

Movie Fragment #0 < used by( maof

Tndatl__\

Interleaved Audioand
ideo da its, and
(other.dat
N\

NN
N\ Nmeof

<\ séq\\ﬁs@-n ilkid management

vie Kragme 1 mdat’
@ g I Fateieated Audio and
Video data units, and

other data

e,

\¥ mahggement

~—

Vi

‘moof’

sequence-num = #n

s - management

Interleaved Audio and

Video data units, and
other data

IEC 1901/09

Figure 3 — Example of a fragmented movie

4.3 Box order

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

Table 3 shows the boxes that are used in this Technical Specification that are subset of the boxes
defined in ISO/IEC 14496-12, ISO/IEC 14496-14 and ISO/IEC 14496-15 as well as additionally
defined boxes in this Technical Specification. In other words, boxes that are defined in those file
formats, but not described in Table 3 shall not be used in all files conforming to a specific media
file format that uses this Technical Specification as a core. Note that other boxes may be
additionally defined in a specific media file format that uses this Technical Specification. Refer to
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ISO/IEC 14496-12 for details on boxes with no reference (no number or mark appears in

“Reference” column of the table).

Not all boxes need to be used in all files; the mandatory boxes are marked with an asterisk (*).
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 next to the File Type Compatibility Box,
before the Movie Box and the Media Data Box.

b) The order of the Movie Box and the Media Data Box that contain udio V| image
sanple data is not specified as long as they come after the File Profile
Boix (Technical Specification specific extension).

¢) The boxes within the Sample Table Box should be in the follgwing~a : ription,
Decoding Time to Sample, Composition Time to Samplg NCH e Size,
Chunk Offset, and Sync Sample.

d) The Handler Reference Box shall precede the Medi

e) The Meta Type Definition Box should precede the A i etadata
Boi (Technical Specification specific extensio

In case| of fragmented movie files, the f§

a) Anlinitial Movie Box (‘mooV’) is placed\befo ent Box (‘moof’).

b) In pach movie fragment, an initial * is placed before any ‘mdat’ bgx when
at [east one track is selfzcontained.

c) In

Box\tsypés’\ ference Description

ftyp /\ file type and compatibility

uuid 4.5.1.2 UUID extension (‘PROF’); file profile

moov \ \ container for all the movie resources
m l@ imovie header, overall declarations
trgk N \ container for an individual track or stream

tkhd \/ track header, overall information about the |track
tref track reference container
sync synchronization indication
edts edit list container
elst an edit list
mdia container for the media information in a track
mdhd imedia header, overall information about the media
hdir 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
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Box types Reference Description
dref a data reference, declares source(s) of media in track
url a URL reference entry
stbl a sample table, container for the time/space map
Zts a sample descriptions (codec types, initialization etc.)
stts a (decoding) time to sample
ctts composition time to sample
stsc a sample to chunk, partial data-offset information
stsz a sample sizes (framing) (
cS)tc a chunk offset, partial dj&@seww
stss sync (key frame)/sq‘r»x(e }E\bk\(rahignw ess points)
uuid 4.5.1.3 uuiD extension\(‘US { u§§r specific metadata
MTDT 4.5.1.4 metadata@ \ \ \
myex moy'e/em, ntdine
mehd _n\*n{vie @ngs}?e@dwrall duration of fragments
trex b A tr%; ex‘/enrés\qqab\gs
uuid 45\\3\ pr&Kate ter?s/iod (‘USMT’); user specific metadata
MTDT 45.1.4 \ retaviata list
moof \ (\ h@%fr ment, container
mihd f \) n‘zobe fragment header
trdf N q track fragment, container
tfthd b \ track fragment header
trun ) < track fragment run
mfra /\< N movie fragment random access points
uuid Q \ \_ / user private extension d
free ( free space
mdat / \ \\ \ Media data container
a  Mand in thi
b Mang
¢ Only joné.of these boxes shall be present in the ‘minf container.
d It is aifowed 1o contaln _one or more UsSer private extension uuid boxes that are defined outside of this Technical

Specification.

4.4

4.41

This subclause describes operational

General

ISO/IEC 14496-14 and ISO/IEC 14496-15.

442

Versions and flags

rules for

Operational rules for boxes defined in ISO file format standards

boxes defined in ISO/IEC

14496-12,

The version and flags of all boxes shall be set to ‘0’, unless this document states otherwise.
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4.4.3 File identification
4.4.3.1 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.

4.4.3.2 Brand identifier

The brand identifier precisely identifies the format that files conform to. Only brand identifiers
definedrinFable4are—eurrently H H ; .. o

The brand identifier ‘MSNV’ is defined as the major brand identifying thi a cification.
This brand shall appear in the major_brand field and the compatible_drands li the Kie Type
box as (defined in ISO/IEC 14496-12, in all files conforming to this T éCi 3

The brand identifier ‘mp42’ is defined as identifying the latest ¥ersio A , Which
shall appear in the compatible_brands list of the File Type bo

The brand identifier ‘isom’ is defined as identifying 1ISO/IE ) » r in the
compatible_brands list of the File Type box.

Note that each brand identifier shall appe

The m3ajor brand will be changed when ckward

compatiibility with this version of the Tec

b Valye Description
<> ahyen, >

< ‘MSNV\ ThNechnical Specification

p42{ \/\\Qfa(fileformat

isom (50 Base Media file format
4.4.3.3 Mion
This subclatusgd 3 i detail the minor_version value. The following structure is used|for any
specifig i at, but the values of these fields are specified in the format.

The mipor“ersion has the following structure:

unsigned int(4) reserved = Fh;
unsigned int(12)version_number;
unsigned int(16)reserved = 1FFFh;

The semantics of 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 100h for this technical report.

4.4.4 File extension

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

Only the following values for handler_type, which is in the Handler Reference Box (‘hdlIr’) as

defined in ISO/IEC 14496-12, are used in this Technical Specification (see Table 5).

Table 5 — handler_types

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

4.4.6 Movie header box
The crgation_time field should be set to the date and time when the file

creating a file, and the modification_time field should be set to thé da
opened or closed when modifying a file.

4.4.7 Track header box

The trapk_ID field in a track header box shall be set ag follows:

T 27) or,
024 — 63 487);

The crd en the file is opened or close
creating a file, and the mo' i i be 'sét to the date and time when th
opened 9
4.4.8 Media header bo
The crgation_tim
creating a file, and tk ication_A ield should be set to the date and time when th
opened or closed i

The cofle of {und J') can be set to the language field in the Media Header

the trad any language.

449

A dummy, sample th
Size Bgx.shall not be set to ‘0.

has no data is prohibited, and therefore, entry_size fields in the

d when
e file is

d when
e file is

d when
e file is

Box for

Sample

4.410 Time to sample boxes

In the Time to Sample Boxes (Decoding Time to Sample Box and Composition Time to Sample
Box), futility time information shall not be held, and therefore, entry_count fields in the Time to

Sample Boxes shall not be set to ‘0’.

4.411 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.
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Movie fragment boxes

44121 General

This su

bclause defines restrictions when the movie is fragmented.

4.412.2 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 defaylt_sample_size Tield In a Track Extends Box shall not be setto ‘U it the fiefd_1s used.
4.412.3 Sample flags fields
A field| or flag in sample_flags fields corresponding to unsupperted in this
Technig¢al Specification such as sample padding and degradatiof ed and
such fig¢lds or flags shall be set to ‘0’.
4.4.12.4  Edit list entries
When the Edit List Box is used, each edit list entry.i ry shall
satisfy the following rule:

mefia_time + segment_duration (conwe
where 'ct_offset' is the co delay
is a nom-zero value.
4.413 | Template. field
In ISOfIEC 144@ g fication
uses thee following teR

a) Tra

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

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

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

e vertresolution;
refer to ISO/IEC 14496-12 for the semantics of this field. The minimum value o
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;

4-4.0.

f these

f these

UfUI tU :SCI’:EC 1“"“"00'12 fUI thc DUIIIGIIt;bD Uf t:-llo flc:d T:-IID f Of bItS

for the sound sample before compressing.
These [declared fields may have non-default values as required. W , other
“templgte” fields that are not declared above shall be set to their de file is
read, the values in such non-declared “template” fields shall be ig
4.5 Additional definitions
4.51 Private extension box definitions
4.51.1 Private Extension Boxes
Private|Extension Boxes are described Q/IE 496-42
Private| Extension Boxes use the escapetype ‘ulid as boxtype, and the UUID as extendgd_type
that is lcomposed of a four-byte type valueWwith a byte format reserved value. The type
value ig the printable four- code sp fo ¢h box and the format reserved yalue is
XXXXX ! 40k+the_t¥pe value defined as follows replages the
XXXXX
4.5.1.2
4.5.1.2
Box Ty
Type V
Contair
Manda
Quantit)
This bgx specifies infgrmation about the profile with which the file is in compliance, which is
achievégd through the grivate extension with the ‘uuid’ type. This box shall be present after the File
Type Bpxybefore Movie Data Box and Movie Box, and also all files compliant with this Tgchnical

H+H b L Ll b - L 1 D Lol D
SpeCIfIbcxuun STai cContanT onmeand oMy onme Frofe DoX,

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 acodec type;
e the parameter(s) that compose(s) a codec_specific_information;
e the parameters that compose an audio_attribute flags or video_attribute flags;

e a pixel aspect ratio for video profile.


https://iecnorm.com/api/?name=af30eeccfc4af5bf3a2cf487d7109af3

TS 62592 © IEC:2009(E) - 23 -

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:

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 value increases immoderately.

451.22  Syntax

/1 Profile entries
aligned|8) class FileGlobalProfileEntry extends FullBox(‘FPRF’, versionQ0\0){
ungigned int(32)  function_flags;
undigned int(32) reserved = 0;
}
aligned|8) class AudioProfileEntry extends FullBox(‘APRF’,
ungigned int(32) track_ID;
undigned int(32) codec_type;
undigned int(32) codec_specific_information;
undigned int(32) audio_attribute flags;
undigned int(32) average_bitrate;
undigned int(32) max_bitrate;
ungigned int(32) sampling_rate;
ungigned int(32) audio_channel_
}
aligned|8) class VideoPro PRF’, version=0, 0}
ungigned int(32) ;
ungigned int(32)
undigned int
undigned int
ungigned int(32
ungi i
uns
uns
uns
uns
}
/I Profil
aligned|8yclass ProfiteBox extends Box(‘uuid’, ‘PROF’){
ungigned int(8) version = 0;
bit(24) flags;
unsigned int(32) profile_entry_count;
FileGlbalProfileEntry  global_profile;
/I profile entry
for (i=1; i < profile_entry_count; i++) {
ProfileEntry() profile;
}
}

4.51.2.3 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.

global_profile A File Global Profile Entry that contains profile information applied globally to
the file.
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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 values are specified according to the major brand and are defined in a
specific media file format.

track_ID A 32-bit integer that indicates the track identifier to apply this profile information. The
value 0 shall be set for a representative profile entry that contains profile information
applied to some tracks.

codec_type A 32-bit integer that indicates the codec type of the track(s). The value is a four-

character-code copied from format type of sample entry. For example, the value is set to

‘mp4v’ for MPEG-4 Visual, or ‘mp4a’ for MPEG-4 audio. Note that some codec may have

specific information in codec_specific_information field, which is specified according to the

bUdCb typb‘.

codec_specific_information A 32-bit integer that specifies more specifi

r value

that depends on codec. The syntax and value are specified accgrdihg ec type
indicated in the codec_type field and are defined in a specific médi

audio_attribute_flags A 32-bit flag space that indicates attribute © i in the
track(s), such as variable bitrate flag and protected flag. THe wpper i 5 codec

specific attributes specified according to the codec type indicated 'n pe field
and lower 16 bits contains attributes for common use j to the
codec type are defined in a specific media file for ned for
common use (see Table 6).

Table 6 — Common/Qrtion t

o<ét§rib e flags

Values Deéc\riptién\ /
0001h protect(_ad_str (ﬁ%nde&am is protected by
encryption
0002h /ba\riable te |nd tes hat?he\ eam has a variable bitrate

dual™unono_ au indicates t the stream is encoded as a dual
0004h !\ }‘Q
naural

othe/rs\ k \g\v{d f&\QJhﬂQus}\gn this Technical Specification

pace that indicates attribute of video stream| in the
i b bitrate flag and protected flag. The upper 16 bits containg codec

- cording to the codec type indicated in the codec_type field
attributes for common use. The flags specified according to the
a specific media file format. The following flags are defined for

vid

able 7 — Common portion of the video attribute flags

Values Description
0001h protected_stream: indicates that the stream is protected by
encryption
0002h variable_bitrate: indicates that the stream has a variable bitrate
variable_frame_rate: indicates that the stream has a variable frame
0004h
rate
interlaced_video: indicates that the video frames are encoded as
0008h . . ; :
interlaced video in a presentation
others reserved for future use in this Technical Specification

average_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 overall average of bitrate
calculated from the Sample Table Box (not considering any edit list). Note that it is
permitted to set the average value set at the encoder for initialization when the file is
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created. The value should be rounded up to the nearest integer if it has a fractional
portion. For example, the value is set to 000003E8h (1 000) for 1 Mbps data stream.
max_bitrate A 32-bit integer that indicates the maximum bitrate of the data stream 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 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 the nearest integer if it has a fractional
portion. For example, the value field is set to 000003E8h (1 000) for 1 Mbps data stream.
sampling_rate A 32-bit integer that indicates the sampling rate of audio stream in the track(s),
in hertz (Hz). The value should be rounded up to the nearest integer if it has a fractional

portion. For example, the value field is set to 0000BB80h (48 000) for 48 kHz samp

ling.

audio_channel_number A 32-bit integer that indicates the channel number of audio stream

avdrage_frame_rate A 32-bit fixed-point 16,16 number that ir

vis

pix

m—the—track(s)—The—vatve—shoutdt—e—the—totat mumberof audio—t
different channel numbers in the track(s) that correspond(s) to a

there are

e value
D0006h
(s) that

me rate

bal_size A 32-bjit i
stream in the ; ué is the width and height copied from

ate the width, and the lower 16 bits indic

sample e §
height. ~ \ eld 1g"set to 028001E0h for 640 pixels of width 4
pixels of héig if 2 ferent visual sizes in the track(s) that correspond

defined values.

of the data stream in the track(s), in frames per secqnd overall
average of frame rate (not considering any edit list) coding.
Note that it is permitted to set the average value se i |t|aI|zat|§Ir1 when
the file is created. The value should be rounded’up to { te. For
example, the value should be set to a value 654h for
29,97(30 000/ 1001) fps.
k_frame_rate A 32-bit fixed-poi ber thati ates he maximum frame| rate of
the data stream in the track(s), s_per second (fps). [The value is the inversg of the
smallest sample duration of all ring any edit list). Note that it is
permitted to set the maximum va encoder for initialization when the file is
‘ e approximation of the rate. For example,
the value should be 652h and 001DF854h for 29,97 {30 000
/ 1001) fps.

he data

visual
ate the
nd 480
s) to a

d those.
352 and

frame
instants
r 16-bit
ct ratio
for the

4.5.1.3 User specific metadata box

4.51.31 Definition

Box Type : ‘uuid’

Type Value : ‘USMT’

Container : Movie Box (‘moov’) or Track Box (‘trak’)
Mandatory : No

Quantity . Zero or one

This box 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 box may contain the Meta Type Definition Box and the Metadata Box. The Meta Type
Definition Box is a container for the definitions of user defined metadata types, and the Metadata
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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 box 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 : ‘MTDT’

Container : User Specific Metadata Box (‘uuid’ with the type value of

Mandafory : No

Quanti Zero or one

This bgx contains a list of user specific metadata. All metadatawu y i hguage

Multiple metadata units that have the same combina D€ and an
encoding_type shall not exist in this box.

This bgx is always required in the User ifi t is the immediate child of the
Track Box.

4.5.1.4)2 Syntax

aligned|8) class Metadata
ungigned int(16)
/l metadata units
for[i=1;i <

unsigned

nubSt_of unit A 16-hit | I i ber of I .

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

data_type_ID A 32-bit integer that identifies the type of the meta_data. This field contains
format reserved data_type ID or user defined data_type ID that shall be defined in the
Meta Type Definition Box. See 4.10.1 for the details of data_type ID and the format
reserved data_type_ID.

read_only_flag A 1-bit flag that indicates the creator of this file (or metadata) requires that
this metadata be not modified or deleted unintentionally by a device or software with a
function to modify or delete metadata. When editing the metadata for which this flag is set
to “1’, warning should be displayed to notify users that the metadata is intended to be read
only.

language A 16-bit integer that declares the language code from ISO/IEC 639-2, T for the
metadata. Refer to ISO/IEC 639-2/T for the set of three character codes. Each character
is packed as the difference between its ASCII value and 60h. Since the code is confined
to being three lower-case letters, these values are strictly positive. The code of


https://iecnorm.com/api/?name=af30eeccfc4af5bf3a2cf487d7109af3

TS 62592 © IEC:2009(E) ~27 -

“undetermined” (und) shall be set for the metadata of binary data and can be used for the
metadata that is not dependent on any specific language.

encoding_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 following
values are defined (see Table 8).

Table 8 — encoding_type

Values Description
0000h non-character data (binary data)
0001h UTF-16BE (ISO/IEC 10646)
reserved for future use in this Technical
others e
Specification

metadata A field of metadata. If the encoding_type field is set to
data. In all other cases, this field contains human-readable
track in a null-terminated string. The form of this field ma
data_type_ID.

b binary
Ation or
o each

4.5.2 Profile configuration

The prq he box
may hajve some profile entries that contai

For PCE AV files, File Global Profile Entry\a 3 ntri 3 tracks
shall bg specified in the Profile Box, but the profjle mitted.
Multiplg

All fields in the Profile Entrie A i ntain a
JPEG image sequence i y b set to
‘0’ and [frame rate i’eld

Use of the represertta ly main
audio t in bd, one

such entry is perritted ¢ S i profile
entries|applied

In a Vidg s shall

= the average bitrate of NAL CPB, which is set at the encoder for initiglization
ith regulations for recording modes defined in Annex A;

averpge Jbitrate
ih accerdance

£ NIAL DD ¢ Al B 4 £ 4 9
FINAL O D 1T aoviuruarnivec wiltlt =.J. 1.4,

bat + P N H bat +
max:oftrate—=—tne-maximumoitrate o

4.5.3 Function flags

The profile box (private extension) shall have a FileGlobalEntry that contains profile information
applied globally to the file. The FileGlobalEntry contains a function_flags field that is coded as a
32-bit specific value. Players can understand which optional functions are applied to the file using
this field.

The following flags are currently defined. The flags not defined in the Table 9 should not be
ignored and they should be treated as optional functions as well.
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Table 9 — Function flags

Values Description

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

20000000h 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 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.

40000000h 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/inv ble’
edit entry or one ‘initial-offset’ edit entry followed by an ‘invarlable’ e
entry;

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

c) the stream does not follow the restrictions for a singl
by the codec in 4.6.

4.5.4 Codec specific information

4541 General

The pr
inform4g

4.54.2

4.5.4.2/1 General

When |codec_type
codec_ppecific_i
informdtion.

This co
bit(
uns

addie’codec &nd stream type. The following values are currently defined (see Tablg

fi ntry is set to the format type ‘mp4

actual audio codec or stream type, ang

profile
y each

', the
some

j V)

actual
10).

Table 10 — Data form type

Values Description
00h ISO/IEC 14496-3 (MPEG-4 audio stream)
others reserved for future use in this Technical Specification

specific_data A 24-bit integer that contains some information specified by data_form_type.

4.5.4.2.2 Specific data for MPEG-4 AAC elementary stream

When the data_form_type field in the codec_specific_information for format type ‘mp4a’ is set to
00h, the specific_data field has the following structure:
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bit(11) reserved = 0;
bit(5) audioObjectType;
bit(8) audioProfileLevellndication.

The semantics of these fields are defined as follows.

audioObjectType A 5-bit code that identifies the audio object type. The audio object type
identifies the actual bitstream syntax of the MPEG-4 audio stream. This field contains the
value of audioObjectType as found in the AudioSpecificConfig (DecoderSpecificlnfo), 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

valie  of

audio straam conforme o This fiald containe annranriate
St SOHHeHRS to —HS & SOHRtHRS S H3tE:

ororoto g TTOT

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

As the hudioProfileLevellndication, the value for AAC Profile should be sgf

For exgmple, the codec_specific_information field is set to 0000022¢ 7 Profile /
Level 2

4.5.4.3 Specific information for format type ‘avc1’

4.5.4.31 General

When [codec_type field in Video P i : format type ‘avcfl’, the

codec_ppecific_information field cont ahd stream type, and some

informdtion.

This codec_specific_information has the\foll this case:

b|t(4) data_form_type;
hsigned int(28) spesific_da

[y

The se i
data_form_t 4 s the data form type. The type specifie§ actual
video co S X owing values are currently defined (see Tablg 11).

le 11 — Data form type

Description

ISO/IEC 14496-10 (AVC video elementary stream)
Nw reserved for future use in this Technical Specification

-bit integer that contains some information specified by data_form_fype.

sperific_data

4.5.4.3.2 Specific data for AVC video elementary stream

When the data_form_type field in the codec_specific_information for format type ‘avc1’ is set to Oh,
the specific_data has the following structure:

bit(3) reserved = 0;

bit(1) entropy_coding_mode_flag;

unsigned int(8) AVCProfilelndication;

unsigned int(8) profile_compatibility;

unsigned 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 mode to be
applied. The value shall be the same as entropy_coding_mode_flag in Picture Parameter
Set (PPS), as defined in ISO/IEC 14496-10, contained in the AVC Configuration Box of
the AVCSampleEntry.


https://iecnorm.com/api/?name=af30eeccfc4af5bf3a2cf487d7109af3

- 30 - TS 62592 © IEC:2009(E)

AVCProfileIndication An 8-bit integer that identifies the profile to process the AVC video
elementary stream. This field contains the value of AVCProfileIndication 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.

AVCLevelindication 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

A\VICSGIIIpiCEIItIy. TiIU vaiuc ib tilU °2dITIC doS tilc iUVUi bUL;U UIUﬁIIUUI ;l iSAI'iEC 14" 96'10
For exgmple, the codec_specific_information field is set to 014D401Eh for Mai AEtevel 3,0,
and thqg entropy decoding method to be applied is CABAC, and the AVC\x stream
obeys all constraints specified in A.2.2.0f ISO/IEC 14496-10.
4.5.5 Attribute flags
4.5.5.1 General
The Prpfile Box (private extension) may have some profile
informdtion applied to each track. Subclause 4.5.5 d| bper 16
bits) in|video and audio attribute flags, which is s pported
in this Technical Specification.
4.5.5.2
When :I - o’the format type ‘mp4a’, the fgllowing
flags a attribute_flags field (see Table 12)

ion of audio attribute flags
Valu<e§ Q \ Description
0001h SBR\data(present Mes that the stream may contain SBR data. Currently,
/\\[‘M\s flay.is operated only in class MB.
OW >e\se\\€d Nture use in this Technical Specification.
4.5.5.3 attributes for format type ‘avc?’
When J A\ in Video Profile Entry is set to the format type ‘avc1’, the fqllowing
flags ane definedfor codec specific portion in the video_attribute_flags field (see Table 13)|
Table 13 — Codec specific portion of video attribute flags

Values Description

0001h 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 profile 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 HD and class network
HD.

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

others reserved for future use in this technical specification.
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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.

4.6.2 Main audio track
4.6.2.1 General

A PCE AV flle may contaln one or more main audio tracks. The main audio track is an aud|o track

that co 5 partly
exercise

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

b) a spund media header ‘smhd’;

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

d) the|MP4AudioSampleEntry as defined in MP4 file format §6

e) and a presentation_type of 00000001h(original/main)inthe tra : i box.
The syhtax and values for the Track Box and its subibo 196-12,
and thqg following fields of each box shall be set to(thg g i ifi . e some

“templgte” fields declared to use; refer

e Trafk header box

flags =1000007h, except for the case wh
layer =|0;
volume|= 0100h;
matrix ¥ {00010000h,0,0,0,
width =(0;

height ¥ 0.
e Handler referg>e bQ

name 3 “Sound Med
e SoUndm

balancg =0.

4.6.2.2 glementary stream

4.6.2.2{1 Geners

An M EG 4 AANC olamontary ctraam ohall ha otarad n tha tranle in an~ArdanAda With
= o—a4—vro—Efe et y—Streah—SHa—Be—Storea—H—Re—atKk—h—a666raahec

ISO/IEC 14496-14 basically. The following are limitations for using MPEG-4 AAC elementary
streams.

e The parameter values of DecoderConfigDescriptor, program_config_element, and Sample
Entry shall be consistent.

e Only one AU shall be handled as a sample. All AUs are a random access point (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 4.4.13.
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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.

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 coptat i T 2476-3" SO/IEC
14496-[15 is partly exercised by this format for a main video track structure,|It thereforeuses the
following:

For AVL video elementary stream:

a) a handler_type of ‘vide’ in the HandlerBox;
b) a video media header ‘vmhd’;

c) a fqrmat type of ‘avc1’ in the SampleDescriptionBo
d) the|AVCSampleEntry as defined in AVC file format\for Yayc1%
e) and, a presentation_type of 0000000 Th(origira in) i rack Property of Metadata Box.

The sy ' haxes\shall/conform to ISO/IEC 14496-12,
and the S owing specified values. There arg some
“templa

e Trafk header box

flags =1000007h, excepfNor the case /w etrack/belongs to an alternate group;

volume| = 0;

matrix F {00010 40000000h}, if other tracks for visual presgntation
with trajck_enable i elr Track Header Box do not exist;

width ¥ equal to i [ samplé entry, if other tracks for visual presentatipn with
track_dnabled flag t 1) in their Track Header Box do not exist;

height igt i gample entry, if other tracks for visual presentatipn with
track_¢ in their Track Header Box do not exist.

NOTE | aSe 2 and class network HD, the width and height in the Track Header box may be spkcified to
form a sq 8. gri

e Harn

name 3

¢ Video media 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)
EAG60h (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.

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).

4.6.3.2 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.

e 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.

e Seduence and picture parameter set NAL units shall be stored in the s escriplions of
the Jtrack.

e One¢ or more sequence and picture parameter set NAL unitg in the
AV(CDecoderConfigurationRecord.

e Th¢g total number of sequence parameter set NAL units or g L units
contained in all sample entries (AVCDecoderConfiguratignR be 256
maximum, respectively.

4.6.3.2)2 Sample entry

The sy ined in

ISO/IEC( There

are son

The res n4.11.

Neither ed.
con
con

4.7

471

4711

For MA It shall

be a Raw Dat

If the SBR data, the explicit backward compatible signalling as defined in

subpar{ 1 of ISO 496-3 shall be used.

Since the,AAC codec is based on overlap transform, and it does not establish a ong-to-one

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

In a single 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)
channelConfiguration

samplesize
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Flush
Source ’ 1 H 2 H 3 H 4 H 5 L(US)
e
T I e e e e s Enc
- X__
Coded i N1 {12 23 | 34 [ 45 5N |
bitstream St
TimeStamp 0 1 2 3 4
in track
o 000
outpt Lnt | 2
TimeStamp 0 1
for play(CTS)
502/09
Figure 4 — Example of AAC bitstre®
In Figure 4, the first block of the bitstream is AU [1, 2], which i : t audio frames [1]
and [2]. Depending on the encoder implementation, t here N
indicatg¢s a silent interval inserted by the encoder) ilure in
synchrgnization and therefore shall not be includedn {
To incliide the last input audio frame (i . : gure 4))into the bitstream for emcoding,
it is negessary to terminate it with a silen\interya { e A , i i m. This
produces the same number of input audj 9 i , eliminating time
difference.
When 3 | first AU
does npt necessarily co irsiinpu of the
first part of the bitstrea a . , e when
sampled at 48 i L it is up to
decoder impleme i hether the decoded output audio frame [N1] should be
played pr muted.
With these things ip frame
a silent]i
4.71.2
An ESI
The syniax and values for FSDescriptor shall conform to ISQ/EC 14496-3 _and the fallowing

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 4.7.1.3;
sIConfigDescr = SLConfigDescriptor, predefined type 2.

4.71.3 DecoderConfigDescriptor

The syntax and values for DecoderConfigDescriptor shall conform to ISO/IEC 14496-1, and the
following fields shall be set to the following specified values.
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In this descriptor, DecoderSpecificlnfo shall always be used, and no

ProfileLevellndicationIndexDescriptor(s) shall be used.
objectTypelndication = 40h (ISO/IEC 14496-3);
streamType = 05h (Audio Stream);
upStream = 0;
decSpecificlnfo = DecoderSpecificlnfo, see 4.7.1.4.

4.71.4 DecoderSpecificlnfo

A DecoderSpecificlnfo consists of AudioSpecificConfig in accordance with ISO/IEC 14496-1.

The syntax and values for the AudioSpecificConfig shall conform to ISO/IEC 14496-3, and the

followir|g fields shall be set to the following specified values.
audioObjectType = 2 (AAC LC);

chgnnelConfiguration = 0 (for dual mono or 5,1 channels)), 1 (for sing

or § (for 5,1 channels);
GAPBpecificConfig, see 4.7.1.5.

If the ptream contains SBR data, syncExtensionType and th

requirefl shall appear as specified in ISO/IEC 14496-3. Othenyiise, they’s aI not appear.

Only if
be set fo ‘0’, and a program_config_element that containg
specify

Channsg

4.71.5 GASpecificConfig

fields shall be set to th
frapeLengthFlag =|0J 02

defdendsOnCaoreCoder =0
extensionFl ;
if (¢hannelCon i

program_configa®

}

(for stereo) ,

ements

ilon may
sed to

llowing

4.7.1.6
The synta S for pogram_config_element (PCE) shall conform to ISO/IEC 14496-3, and
the foll wmg iglds b€’ set to the following specified values

elenent_instance_ag = 0;
object type = 1 (XAAC LC);
sampling_frequency_index = 3 (for 48 kHz) or 6 (for 24 kHz);

num_front_channel_elements = 2;
num_side_channel_elements = 0;

num_back_channel_elements = 0 (for dual mono) or 1 (for 5,1 channels);
num_Ife_channel_elements = 0 (for dual mono) or 1 (for 5,1 channels);

num_assoc_data_elements = 0;
num_valid_cc_elements = 0;
mono_mixdown_present = 0;
stereo_mixdown_present = 0;

matrix_mixdown_idx_present = 0 (for dual mono or 5,1 channels) or 1 (for 5,1 channels);

if (matrix_mixdown_idx_present = = 1) {
matrix_mixdown_idx = 0 to 3;
pseudo_surround_enablet =0 or 1;

}

front_element_is_cpe [0] =0

front_element_is_cpe [1] = 0 (for dual mono) or 1 (for 5,1 channels);
back _element_is_cpe [0] = N/A (for dual mono) or 1 (for 5,1 channels).
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The PCE is used only if channelConfiguration in DecoderSpecificlnfo is set to ‘0’, which is the
case of dual monaural or 5,1 channel audio.

The PCE should not be contained in a stream. A player shall always use the PCE in the ESD Box
for decoding an audio stream.

4.71.7 Syntactic elements
4.71.71 General

The syntax and values for syntactic elements shall conform to ISO/IEC 14496-3. The following
element is prohibited for use in an MPEG-4 AAC elementary stream:
cougdling_channel_element (CCE)

In clasg HD and class network HD, program_config_element (PCE) is als
MPEG-¥# AAC elementary stream. See also 4.7.1.6.

The following elements are allowed in an MPEG-4 AAC elementz not be

interpregted.
fill_felement (FIL)
datp_stream_element (DSE)

If the sfream is dual mono or 5,1 channel audio, the Valué 9 : » CEs or
CPEs dhall be different.

4.7.1.7)2 Arrangement of syntactic

In casq of class HD or class network HD, syntacti¢.e
order f@r the channel configurations below. | esof\otherclasses, syntactic elements sh
arranggd in the following

<CPE><FIL><TERMz>... f
<SCE><SCE><FIL>

<SCE><CPE><CPE
*Andled brac

4.71.7

llowing
puld be

The syptax apd_values A5 i 3. The
followin 3
ga

4.71.7

The syntax'and values for ics_info shall conform to ISO/IEC 14496-3. The following fields shall be
set to tme following specified values.
predictor_data_present = 0.

4.7.2 AVC video elementary stream
4.7.21 General

An AVC Video elementary stream shall be encoded in conformity to ISO/IEC 14496-10. The
limitations for using AVC Video elementary streams are defined according to the class. The
operational rules for AVC Video elementary streams that conform to PCE AV classes are defined
from 4.7.2.3 through 4.7.2.7.

For each sync sample, the decoding delay calculated by the composition time of the first
presented picture after decoding from a sync sample minus the decoding time of the sync sample
shall be a period of two frames or less. Note that it may be necessary to set the value of
'media_time' in the Edit List Box (‘elst') to the value of composition time of the first sample to be
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presented if the AVC video elementary stream is encoded the way that requires decoding delay,
since the value of 'sample_offset' in the Composition Time to Sample Box ('ctts') is restricted to be

non-negative. See 4.9.2.2 for details.

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
cph_cnt_minus1

bit [rate_scale

bit |rate_value_minus1
cpl_size_scale
cpl_size_value_minus1
entfopy_coding_mode_flag

In addition to the above parameters, the values of the followi

ratio idc,@r h

stream

clasg PT and class MB
all other fields in VUI parameters € ot as
all other fields in HRD parameters
clasg SD
al| other fields in VUI parameters
al| other fields in HRD parameters
class
as

When ¢

4.7.2.2

An AV
AVCSa

The sy

Sets. $ee 4ol
Paramegter Set.

shalt’not changg¢ in the

ight and sar_width

cC’) in

D6-15.

ameter

through 4.7.2.7 for the setting of Sequence Parameter Set and |Picture

4.7.2.3 Class PT

4.7.2.3.1 General

An AVC video elementary stream compliant with class PT 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.
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 A picture shall be encoded only as a frame.
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e The value of primary_pic_type in an access unit delimiter shall be 0, 1, or 2 for I-frames, P-
frames and B-frames, respectively.

e For a B-frame, the value of nal_ref_idc shall be 0.

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

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

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

e A B-frame may refer to only |- or P-frame, which immediately occur before or after in display
order.

e The
e Mo
e The
e The

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

ytes or

e Theg hall be

1,2

e Theg b those
ameter
ly one,

res
e Engoding shall be done so that no gap ogcuss inre ation during playback of a stream.
e The i u seconds™* or less (in decoding order).

The de
conditiq

o_a frame in a track is restricted with the fgllowing

e The 3 be decoded equal to or after CTO, where CT(Q is the
' arapleNoHe presented, shall be equal to the composition|time of

Y rbsp()) should not be present. If it is present, it shall[not be
elf and shall be contained in the sample that contains the last|access

ange-non-reference picture should be present within the interval of 5 seconds* in a gtream.

4.7.2.3.2 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);
End of sequence NAL unit — if exists;

End of stream NAL unit — if exists.
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4.7.2.3

3 Sequence parameter set

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

The foll

owing 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;

pi
pi

frame_mbs_only flag = 1;

fral
if (

}

vu

vul_|

The va

The synptax and values for VUI paramet

fields s
asp
asp
if

—

}

chr

gdspect_ratio_idc

—Wwidth_in_mbs_minus1 = 19 (for QVGA), 29 (for 480 x 270) , or 39 (T

_height_in_map_units_minus1 = 14 (for QVGA), 16 (for 480 x 270) 29 (foh\MGA
e_cropping_flag = 0 (for QVGA and VGA) or 1 (for 480 x 270

frame_cropping_flag == 1) {

frame_crop_left_offset = 0;

frame_crop_right_offset = 0;

frame_crop_top_offset = 0;

frame_crop_bottom_offset = 1.

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

ue of level_idc should be set to the apg ponding to the stream.

SO/IEC 14496-10. The followir
hall be set to the follg

ect:ratio:idc =

sar_width =4 (
sar_heig

bma’ loc_info_present_flag = 0;

tim

ng_info_present_flag = 1;

fixed_frame_rate_flag = 1;

nal

vel_

_hrd_parameters_present_flag = 1;

hrd_parameters_present_flag = 1;
hrd_parameters() = HRD parameters;

low_delay_hrd_flag = 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 value of aspect_ratio_idc may be set to 255 only in the following cases:

g

rate is

fps);
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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 sy

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

nym_ref_idx_10_active_minus1 = 0 to 2;

eEtropy_coding_mode_flag =1;
nym_ref_idx_I1_active_minus1 = 0 to 2.

4.7.2.3)5 Supplemental enhancement information

The sy
ISO/IE

A Pictu
A Buffe

The fol
Pan-{scan rectangle SEIn
Stere¢o Video Informati

The syntax and
Buffering Period Sk

The sy
Picture

It is rede

pic_

cl
ct

4.7.2.3|6 Slice header

[) shall conform to

5-10. In
ess.

eS:

lues:

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 =5to 7;

if (num_ref_idx_active_override _flag == 1) {
num_ref_idx_10_active_minus1 = 0 to 2;
num_ref_idx_I1_active_minus1 = 0 to 2;

}

4.7.2.3.7 Reference picture list reordering

The syntax and values for Reference Picture List Reordering shall conform to ISO/IEC 14496-10.
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The following fields shall be set to the following specified values:

ref _pic_list_reordering_flag 10 = 0O;
ref _pic_list_reordering_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:

4.7.2.3)9 Decoded reference picture marking

The sgyntax and values for Decoded Reference Picture Mg
ISO/IEC 14496-10.

The following fields shall be set to the following specified valyé

In the gqase of an IDR picture, no_output_of prior_pi

4.7.2.4 Class MB
4.7.2.411 General

AVC vigleo elementary strea

luma_log2_weight_denom =0 to 6;
chroma log2 weight denom =0 to 6.

shall onfgrm to

long_term_reference flag = 0;
adaptive_ref_pic_marking_mode_flag = 0.

NAL unit types otherthand onN5 to

Thq intervals betw
Thqg value of@
frames).

(for P-

Deq

Theg

The

Enqodi alhbe done so that no gap occurs in presentation during playback of a stream.
The ytes or

sm
OnI RBSP shall be stored in only one nal_unit().

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.

A picture timing SEI message shall be present in every access unit.
A buffering period SEI message shall be present in every IDR access unit.

A pan-scan rectangle SEI 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.
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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-IRD or an IDR picture NAL unit(s);
End of sequence NAL unit — if exists.

4.7.2.4.3 Sequence parameter set

The syr|\tax and values for sequence parameter set shall conform to ISO/I 14496-

The following fields shall be set to the following specified values:
profile_idc = 66 (Baseline Profile);
copstraint_set0_flag = 1;
copstraint_set1_flag = 1;
copstraint_set2_flag = 1;
copstraint_set3_flag = 0;
pi¢_order_cnt_type = 2;
num_ref frames =1 to 3;
gaps_in_frame_num_value_allowed
piq_width_in_mbs_minus1 = 19 (fo
piq_height_in_map_units_minus1 =
direct_8x8_inference flag = 1;

frame_cropping_flag = 0 (for QVGA|

if ( :

270);

}

vu
vu

The va

The sy llowing

fields s

For
aspect ratio_info_present_flag = 0;
overscan info present flag = 0;
video_signal_type present_flag = 0;
chroma_loc_info_present_flag = 0;
timing_info_present_flag = 1;
num_units_in_tick = 1 001 or 1 200;
time_scale = 30 000;
fixed_frame_rate_flag = 1;
nal_hrd_parameters_present_flag = 1;
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;
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max_dec_frame_buffering = 0 to 3;

}

For Level 2 and Level 3:
aspect_ratio_info_present_flag = 1;
if (aspect_ratio_info_present_flag == 1) {

aspect_ratio_idc = 1, 14 or 255 (for QVGA or 480 x 270);
if (aspect_ratio_idc = = 255) {
sar_width = 4 (for QVGA) or 3 (for 480 x 270);
sar_height = 3 (for QVGA) 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 9600 (for
1215p);
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_delay_hrd_flag = 0;

pid_struct_present_flag = 0;

if (bitstream_restriction_flag = = 1) {

max_bytes_per_pic_denom = 2 to 16;

num_reorder_frames = 0;

max_dec_frame_buffering = 0 {Q 3;

}
The va el 2 or 3:
a) for mentary stream is 16:9 squeezed |video;
b) for ' e di aspect ratio is 4:3.
A wideg ( i ect ratio is 16:9 should be recorded as squeezed v|deo.

The s parameters shall conform to ISO/IEC 14496-10. If
hrd_pa i < he following fields shall be set to the following specified valugs:
cpp_ i ;
tin

4.7.2.4

The synptax and vatuesfor Picture Parameter Set shall conform to ISO/IEC 14496-10.

The followingfietdsshattbe—settothefottowingspecifiedvatues:
pic_order_present_flag = 0;
num_slice_groups_minus1 = 0;
num_ref_idx_I0_active_minus1 = 0 to 2;
num_ref idx_I1_active_minus1 = 0;
pic_init_qs_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 SEI message;

pan-scan SEl message;
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The syntax and values for buffering period SEI message shall conform to ISO/IEC 14496-10. In
buffering period SEl messages, in Level 1, the value of initial_cpb_removal_delay shall be
135000 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.

The syntax and values for picture timing SElI 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 ;

-10.

6 Slice header

The symtax and values for slice header shall conform to ISO/IEC 14496

The following fields shall be set to the following specified valugss
slice_type=0,2,50r7;
if (num_ref_idx_active_override_flag = = 1) {
num_ref_idx_|0_active_minus1 =0 to 2;

o
@

igable_deblocking_filter_idc = 0 or

4.7.2.4)7 Reference picture list reo

hall conform to ISO/IEC 14496410.
The value of ref_pic_list_réordex

4.7.2.418 Decoded refefence pisture

The syptax and \@s or decoded-re

The fol
no|_
long_
ad

96-10.

4.7.2.5

4.7.2.5

o

A AVCI ol ! 4 4 IH n HA 1 on 1 £ Oy £l H I
n VIUTU TITITTITTIAry strcalll CUTTTPTdITe Witlt Ulaoso oD oTiall CUTTTUTTIT tU 1T TUTTUWITTY TUl S.

e As entropy coding, only CABAC shall be used.

e NAL unit types other than 1 or 5 to 11 shall not be used.
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 A non-paired field is prohibited.

e 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.

e For a B-picture, the value of nal_ref_idc shall be 0.
e A complementary field pair that contains a B-picture shall not contain an I- or a P-picture.
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The value of seq_parameter_set_id shall be always

End of [sequence (end_of_sequence_rbsp
handled as a sample by itself and shall
picturefin decoding order.

The number of frames or complementary field pairs to be stored in DPB shall be 3 or less.

More than three B-frames or complementary field pairs of B-pictures shall not appear
successively in display order.

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

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

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.

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 (‘avc ly one,
respectively..

A FPS should not be contained in an access unit except the first g PPS is

not|referred to by the access unit.
Endoding shall be done so that no gap occurs in presentation furing-playback \qf astream.
Theg intervals between IDR pictures should be 5 seconds’or [e

Thg IDR _intervals_more_than_n_seconds* flag of the
sha]l be operated. The value of nis 2.

not be
he last

End of| stream (end_of strea ~ . not be

handle;ﬂ as asample b
decodi

cture in
g order.

At leas tream.
4.7.2.5

In this ] llowing
constraings < P (see
Figure b f GOP,
picture fQre ecuting
random GOP. A closed GOP starts with an IDR picture in decoding order. All

pictures in this type~q

OP can be correctly decoded when executing random access to this GOP.

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 |- or P-picture in decoding order.

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 I- or P-pictures, which immediately occur before 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 [-picture in a GOP.
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e 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.

e The maximum number of fields displayed in a GOP shall be 120 or less in the case of SDTV
59,94 Hz video system and 100 or less in the case of SDTV 50 Hz video system.
Any frame or complementary field pair in a GOP shall satisfy the following constraint:

e Assume
uppercase “PICTURE “ is a frame or a complementary field pair,
uppercase “FRAME” is a frame or the first field of a complementary filed pair,
the |unit of uppercase “N” is PICTURE,
t0,dpb(Na) is the output time of the first FRAME in the GOP,
tr(N) is the smallest of tr(n), where FRAME n satisfies t0,dpb(Na)

Na+m is the PICTURE that occurs m PICTUREs forward fro
order,

N+m is the PICTURE that occurs m PICTUREs forwa
order,

Ne |s the last PICTURE in the GOP in decoding ord
and obfain Nf by the following pseudo code:

if (N + m < Ne)

NfF N +m

else if (N + m >= Ne)

Nf ¥ Ne.

e For|an arbitrary m, PI
whegre the PICTUR

firsf PICTURE f th

E Na display

&ecoding order shall include the PICTURE X,
ding to Na+m in display order and NP is the

Display order

v

1
1
]
]
|
|
1
oo ¢ ! o0 0 o o o
]
I f
|
1
1
’ |
1
< > —
GOPnN-1 ! GOPn GOPN+1
’ IDR picture ’
IEC 1903/09

Figure 5 — Example of a closed GOP
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Display order

NG
OK

OK ,
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

oo o X X e oo
i i
1 f 1
1 '
1 1
1 1
1 ()
1 )
JA / LIA
GOPn-1 h GOPn N/ GOPn+1
' Non-IDR I-picture '
IEC 1904/09
4.7.2.5(3 Structure of an access t

NAL unit data that compose an access
followir|g rules. Note that a filler data N

The str|
Ag
SH
Cq
En
En

As for t

4.7.2.5

The fol
profile’idc = 77 (Main Profile);

h to the

co |ot|a;||t_oct0_ﬂay = G,
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;
pic_width_in_mbs_minus1 = 44;

pic_height_in_map_units_minus1 = 14 (for SDTV 59,94 Hz video system) or 17 (for SDTV 50

Hz video system);
frame_mbs_only flag = 0;
direct_8x8_inference_flag = 1;
frame_cropping_flag = 0;
vui_parameters_present_flag = 1;
vui_parameters() = VUI parameters.
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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 = 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 SDTV 50 Hz video system) or 6 (for SDTV 59,94 Hz video

system);

transfer_characteristics = 5 (for SDTV 50 Hz video system) or 6 (for SDTV 59,94 Hz

video system);

matrix_coefficients = 5 (for SDTV 50 Hz video system) or 6 (for SDTV 59,94 Hz video

o AN
systent);

}

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;
lowW delay hrd_flag = 0;
pic| struct_present_flag = 1;
bitdtream_restriction_flag = 1;
mak_bytes_per_pic_denom = 2 to 186;
nurp_reorder_frames = 0 to 3;
mak_dec_frame_buffering = 0 to 3.

The syptax and values for HRD paramet
fields shall be set to the follgwing specifi

cp

The fol ) the G Specified values:
cb

4.7.2.5
The syptax and parameter set shall conform to ISO/IEC 14496-10.
The fol set’to the following specified values:

en _cody

num_refNidx )10 g =

num_ref<idx1_gctive_minus1 = 0 to 2 (if field_pic_flag

== 1).

0) or 0 to 5 (if field_pic_flg
== 0) or 0 to 5 (if field_q

g==1);
ic_flag

4.7.2.5.6 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 SEI 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,
that is the length of an interval between any adjacent IDR-pictures is more than 2 seconds®, a
recovery point SEI message shall be present in the first access unit in decoding order in every
GOP. In other cases, it is optional. However, it shall not be present in access units other than

the first one in decoding order in a GOP.

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

The syntax and values for buffering period SEI messages 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 syntax and values for picture timing SElI message shall conform to ISO/IEC 14496-10. In
picture timing SEI messages, the following fields shall be operated and set to the following
specified values:

clock_timestamp_flag[0] = 1.

Th £ - - b 'l Py L Ll F— ) £ Ll - 1
€ vajges ot prc_structana ct_type shal e Set 1o e ToNowmg—varaes ac

rate (sge Table 14).

T I'||5:| to—tire frame

Table 14 — The values of pic_struct and ct_ké\

Framft;srate 2 pic_struct %_t&

29,97 3,4 1

N <\A13>2 12 AT
NEA NS

a  Frame rate” j ates\ th vaNe calculated from
pic_struct, timg_scale and wum{ units, in_tick.

4.7.2.5]7 Slice header

%

The syptax and vatues onform to ISO/IEC 14496-10.

The following fields
firsf._mb_in_sli
slige_type

wing specified values:

) {
ninus1 = 0 to 2(if field_pic_flag == 0) or 0 to 5 (if field_pic_flag

mum active_minus1 = 0 to 2(if field_pic_flag == 0) or 0 to 5 (if field_pic_flag

4.7.2.5:8——Referencepicture list reordering

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

The following fields shall be set to the following specified values:
if (ref_pic_list_reordering_flag_10 = = 1) {
reordering_of_pic_nums_idc = 0 or 3;
if (reordering_of _pic_nums_idc == 0) {
abs_diff_pic_num_minus1 = 0;
}

}

ref_pic_list_reordering_flag_I1 = 0.

The value of ref_pic_list_reordering_flag |0 may be set to 1 only for the second field of a non-IDR
complementary reference field pair, which appears first in decoding order in an open GOP. Also,
such a complementary field pair shall consist of an I-picture and a P-picture as the first and
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second field in that order. In such a case, the value of ref pic_list_reordering flag_ 10 for the
second field shall be always set to 1.

4.7.2.5.9 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 shall be set to the following
specified values:

luma_log2_weight_denom =0 to 6;

chroma_log2_weight_denom =0 to 6.

4.7.2.5{10 Decoded reference picture marking

The symtax and values for decoded reference picture marking shall con to ISRONEC 14 496-10.

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

long_term_reference_flag = 0;
adaptive_ref_pic_marking_mode_flag = 0;
no| output_of_prior_pics_flag = 0.

4.7.2.6 Class HD
4.7.2.6/1 General

An AV( i shall conform to the following rules.

e NAL unit types other tha
e As

e A npn-paired

e Thqg value of res, P-

pictures and B-pj
e A cpmplementary field orftains a B-picture shall not contain an |- or a P-picturg.

e Mo or complementary field pairs of B-pictures shall not |appear

sucge
e Thdg maxi frames or complementary field pairs to be stored in DPB shall be 6
(for| X or 4 (for 1 440 x 1 080 and 1 920 x 1 080).

e A P|PS shall notbe contained in an access unit except the first one in a GOP if that PPB is not
refdrred’to by the access unit.

e Encoding shall be done so that no gap occurs in presentation during playback of a stream.
e The intervals between IDR pictures should be 5 seconds* or less (in decoding order).
The IDR_intervals_more_than_n_seconds* flag of the video_attribute flags defined in
4.5.5.3 shall be operated. The value of nis 1.

The value of seq_parameter_set_id shall be always set to 0.

End of sequence (end_of_sequence_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.

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.
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4.7.2.6.2 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.

The structure of GOP shall conform to the following rules.

o |If @ssively
immediately before an I or P-frame or complementary field pair of I- 0 same
GOP in display order, they shall be placed immediately after{the R-frgme or
conpplementary field pair of |- or P-picture in decoding order.

e Degoding order for |- and/or P-pictures shall be the same as thei

e A Pppicture shall not refer to a B-picture.

e Thq decoding order for a non-reference B-picture and the~subseq -reference Bipicture
sha]l be the same as their display order

o Arg -pi i e Vi bilities (see Figure 7)):

a) |frames or complementary reference f|eId o i i i pdiately
before or after in display order 7
b) |if the B-picture is a reference B-fi - i at compose a complementary
field pair with that B-field (see Fj
DisWder/\ Display ordér
I
1P Br \/\ \w\ Br Br
1NNiON -
/.
——
Non-re Field pair
Br : Reference B-picture
IEC 1905/09 IEC 1906/09
Figure 7a — Reference to I- or P-pictures Figure 7b — Reference between complementary fields

Figure 7 — Reference structure of a reference B-picture

Note that a reference B-picture may appear immediately before or after an |- or P-picture in
display order in a sequence suchas IBBBrPBBrBP ...orIBBrPBrBP ....

e A non-reference B-picture shall only refer to either of the followings possibilities (see Figure 8):

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

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

v

/P B _Br B /P /P B
(if any)

Br
(if any)

B I/P

pic 1 pic 2

IEC 1907/09

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

e Thd first access unit in decoding ord

g

-picture
idture

908/09

e In the case of an open GOP, pictures display
order in the same GOP shall not usg— he first
non-IDR |-picture in display order.

e Thg maximum display péh

Q Display ordé¢r
N e
® o0 \':/ [ I B ) i [ I BN )
GOPn-1 h GOPn "1 GOPn+1
’ IDR picture ’
° IEC 1909/09

Figure 9 — Example of a closed GOP
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NG Display order
OK o
OK .
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
o0 0 : o0 0 : o0 0
1 1
= i o}
| ~l
1 1
L]IA / /\ » !
GOPnN-1 i N
| / GOPn N2
' Non-IDR I-picture '
IEC  1910/09
4.7.2.6]3 Structure of an access {nit

NAL unit data that compose an access
followir|g rules. Note that a filler data NA

The str|
Ad
SH
Cd
En
En

As for t

4.7.2.6

The following/fields sHall be set to the following specified values:
profile/idc = 77 (Main Profile) or 100 (High Profile);

level_idc = 40;
gaps_in_frame_num_value_allowed_flag = 0;

h to the

pic_width_in_mbs_minus1 = 79 (for 1 280 x 720), 89 (for 1 440 x 1 080), or 119 (for 1 920

x 1 080);

pic_height_in_map_units_minus1 = 44 (for 1 280 x 720) or 33 (for 1 440 x 1 080 and 1 920 x

1 080);

frame_mbs_only flag = 1 (for 1 280 x 720) or 0 (for 1 440 x 1 080 and 1 920 x 1 080);
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 15;
vui_parameters_present_flag = 1;
vui_parameters() = VUI parameters.

Table 15 — Allowed values of frame cropping related fields

Visual Size | frame_mbs_o | frame_crop | frame_crop_r | frame_crop_t

frame_crop_
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nly_flag _left_offset ight_offset op_offset bottom_offset
1920 x 1 080 0 0 0 0 2
1440 x 1 080 0 0 0 0 2
1280 x 720 1 0a oa oa 0a
a Set this value if the value of frame_cropping_flag is 1.

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

chroma_format_idc = 1;

The syptax and values for VUI parameters shall conform to ISO/IEC 14406-10\TheCfgllowing
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 2 ;
if (pspect_ratio_idc = = 255) {
sar_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;
}
}
chfoma_loc_info_prese
timing_info_present_fi
fixed frame_rate f
nal_hrd_parameters
vcl_hrd_paramete
hrd_paras
low delay_hrdfla
pic| struct_present
The syptax and arameters shall conform to ISO/IEC 14496-10. The fallowing
fields shall b specified values:
cbr.
4.7.2.6
The syrlutax and values for picture parameter set shall conform to ISO/IEC 14496-10.

4.7.2.6.6 Supplemental enhancement information

The syntax and values for Supplemental Enhancement Information (SEI) shall conform to
ISO/IEC 14496-10. 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 SEI 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,
that is the length of an interval between any adjacent IDR-pictures is more than 1 seconds®, a
Recovery Point SEI message shall be present in the first access unit in decoding order in
every GOP. In other cases, it is optional. However, it shall not be present in access units other
than the first one in decoding order in a GOP.

e The following SEI messages shall not be present:
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Pan-scan rectangle SEl message;

Stereo Video Information SEI message.

The syntax 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 syntax and values for picture timing SEI message shall conform to ISO/IEC 14496-10. n

picture timing SElI messages, the following field shall be operated and set to the following

specified values:
clock_timestamp_flag[0] = 1.

4.7.2.6

The syntax and values for slice header shall conform to ISO/IEC 14496-10/

The fol
sli

4.7.2.6

4.7.2.6

4.7.2.6

The fol
no

If deco
repeats
order b

4.7.2.7
4.7.2.7

An AV
defined

; sliee hea..l‘...
uTT

owing fields shall be set to the following specified values:
e _type=5to 7.

8 Reference picture list reordering

in4.7.2.6.

4.7.2.7.2 GOP structure

Refer to 4.7.2.6.2.

4.7.2.7.3 Structure of an access unit

Refer to 4.7.2.6.3.

4.7.2.7.4 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) or 100 (High Profile);

96-10.

hall be

e rules


https://iecnorm.com/api/?name=af30eeccfc4af5bf3a2cf487d7109af3

— 56 — TS 62592 © IEC:2009(E)

level_idc = 40;
gaps_in_frame_num_value_allowed_flag = 0;
pic_width_in_mbs_minus1 = 79 (for 1 280 x 720), 89 (for 1 440 x 1 080), or 119 (for 1 920 x 1 080);
pic_height_in_map_units_minus1 =44 (for 1 280 x 720) or 67 (for 1 440 x 1 080 and 1 920 x 1 080);
frame_mbs_only flag = 1;
frame_cropping_flag = 0 or 1 (for 1 280 x 720) or 1 (for 1 440 x 1 080 and 1 920 x 1 080);
if (frame_cropping_flag = = 1) {
frame_crop_left_offset = 0;
frame_crop_right_offset = 0O;
frame_crop_top_offset = 0;

frame_crop_bottom_offset = 0 (for 1 280 x 720) or 4 (for 1 440 x 1 080 and 1 920 x 1
080);

}

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

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

value if

chrpma_format_idc = 1.

The following fields shall be set to the following spé
aspect_ratio_info_present_flag = 1;
aspect_ratio_idc = 1 (for 1 280 x 720
if (pspect_ratio_idc = = 255) {

sar_width = 4;

sar_height = 3;

}

if (video_signal_type presenf flag = s

if (colour_descripti
colou i j
transfe

chr
tinfing
fixed
na
vC
hrd (parameters() = HRD parameters;
low delay hrd_flag = 0;

|C ofrict NraoAn + floy — 1
p _—otroCt—_prestt—ay T

The syntax and values for HRD parameters shall conform to ISO/IEC 14496-10. For the values,
refer to 4.7.2.6.4.

4.7.2.7.5 Picture parameter set

Refer to 4.7.2.6.5.

4.7.2.7.6 Supplemental Enhancement Information

Refer to 4.7.2.6.6.
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4.7.2.7.7 Slice header

Refer to 4.7.2.6.7.

4.7.2.7.8 Reference picture list reordering

Refer to 4.7.2.6.8.

4.7.2.7.9 Prediction weight table

Refer to 4.7.2.6.9.

4.7.2.710 Decoded reference picture marking

Refer tp 4.7.2.6.10.

4.8 Logical structure of media data
4.8.1 General

This supclause describes layout of media data in a movi ie. Figure P and

Figure B show the examples of both movies.

If deco decoding order is used in this
section

4.8.2

When a file has the additiopal_track_exist: main_AV_track_is_edited flag in thel Profile
Box sef to ‘0’, the sample_data i iQa ideo tracks, which are supposed to be handled
approximately at the sameti ~ thexsame period (see NOTE), shall be interlegved in
decoding order i f Lmaximum if one or more main video tracks |contain

AVC vigleo eleme

An inte consecutive data chunks of such tracks. In the cage of an
AVC vi access unit should be placed at the top of the videq part in
an inte al of 5 seconds* or less. The temporal offset between the first
audio g ta of7an interleave unit with an IDR access unit at the top of the video
part sh ton, as defined in 4.9.2.3, even if the stream is edited at the top of this
interlegve

NOTE The boundariessfaudio and video sample data are not necessarily coincident.

It is h|5h=y recommended—that—the—intervats—of ;IItGI:UaV;IIH be appn.u\;lllatc:y |cyu=a| itervals

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 elementary streams.

For all tracks, the chunks shall be located in decoding order when a file has the
additional_track_exists flag and main_AV _track_is_edited flag in the Profile Box set to ‘0.
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4.8.4 Media data structure in movie fragment

A movie fragment may consist of the main audio data, main video data, which are supposed to be
handled approximately at the same time and for the same period in decoding order.

When one 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. The interleave units
shall satisfy the conditions described in 4.8.2 and 4.8.3. It is recommended that the intervals 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 composes the movie
fragment. A sync sample does not necessarily have to be the first sample in each track fragment.

4.8.5 Exception for logical structure of media data

When g main video track contains a sample whose duration is over 1 §eco i e main
video tracks contain AVC video elementary streams, the limitatiop ' i gement
of data|chunks and media data structure in movie fragment are i , Which
are degcribed in 4.8.2, 4.8.3 and 4.8.4, respectively.

4.9 Presentation arrangement for tracks
49.1 Alternate group support

An altegrnate group specifies a group Qr colle¢ ‘ behtain alternate data for one
anothel.

Making| an alternate group is allowed \for ! track and main audio track] When
multiplg tracks as an alterpa are contained in a file, they ghall be
identifigd as a group of alternaté track gning the same ID (nonzero) in each|track’s
alternate_group field in i '

The track_enabl 5 ack\belonging to an alternate group shall be set tg ON (=
1) in the flags fie j ' For the other track(s), the track_enabled flag $hall be
set to QFF (= 0). If ng abled flag is set to ON exists, it indicates that o track
is set as default i

The other i F header box shall be set to a default value defined in
ISO/IEC 14

49.2

4.9.2.1 Genera

A PCE AV fite structured as a (regutar) movie can be re-scheduled to present the media data by
using the edit list entries in the Edit List Box contained in the Edit Box , and therefore it causes a
capability of non-linear editing such as random presentation or cutting part.

All tracks shall contain an Edit Box and an Edit List Box even though such editing is not necessary
(the presentation time-line is one-to-one mapped to the media time-line, and presentation of the
track starts from the beginning).

Refer to ISO/IEC 14496-12 for details on the Edit Box and the Edit List Box.

4.9.2.2 Invariable edit entry

Only one ‘invariable’ edit entry shall exist in the Edit List Box of a track when editing using the edit
list entries is not needed. When only ‘initial-offset’ edit entry defined in 4.9.2.3 is needed for a
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main audio or video track, only one ‘invariable’ edit entry that follows the ‘initial-offset’ edit entry

shall exist in the Edit List Box of such a track.

The ‘invariable’ edit entry has the following specified values:

segment_duration = the sum of all sample durations in the track, converted into the timescale

in the Movie Header Box;

media_time = 0 (if no decoding delay is necessary) or ct_offset (if decoding delay is necessary,

see 4.6.3.2);
media_rate_integer = 1;
media_rate_fraction = 0.

For thel definition of ‘ct_offset’, refer to 4.4.12.4. The value of 'ct_offset' shgll be calculat¢d from
the follpwing formula:
ct offsgt =T x N
whefe
T = 1 000 (if the frame rate is 25 fps or 50 fps) or 1 90 ate is 29,97 fps or
89,94 fps)
N = Period of decoding delay in units of frames.
Note th
4.9.2.3
The bo ¢ g for the
main dudi i , there < ecessary to start the presg¢ntation
synchrg
In the pase where such bllity of
editing |shall use ar_‘initial- a sync
point a$ the flrst i dudio or
video track and shell be ation of
the firsf
The ‘initi values:
sed
me
medi
me
4.9.2.4

In case of regular movies, there is no restriction in use of edit lists. However, if edit lists except for
one consisting of one ‘invariable’ edit entry or one ‘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-
offset’ edit entry followed by an ‘invariable’ edit entry that contains the segment duration equal to

the sum of all sample durations managed by an initial ‘mooVv’ for each track.
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410 Metadata
4.10.1 Metadata types
4.10.1.1 General

TS 62592 © IEC:2009(E)

Subclause 4.10.1 defines the structure of data_type_ ID and currently defined metadata types.

4.10.1.2 Data type ID

This subclause discusses the structure of the data_type ID that identifies the type of metadata.

The data—type_tbtasthe fottowing structore:

ungigned int(16) reserved = 0000h;
ungigned int(16) data_type.

The se]nantics of these fields are defined as follows:
da

4.10.1.8 Metadata units

The me¢tadata in a metadata unit can be human-readable i

The mdgtadata are formatted with more specific d
added {o the files conforming to the forg

In eachh metadata type of text data (humat
TAB cHaracter in a metadata field unless th

Table 16 shows curre
conform to this Techni

9,

a_type A 16-bit integer that identifies the metadata type

e or higher.

y data.

ited by

when a

at shall
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Table 16 — data_type_ID

Values Description Form of meta_data
00000001h Title: Characters; free form
Title of content
00000003h ProductionDate: 19 alphanumeric characters (“0”-“9”, “/”, “ *, and
Date and time the “content” is created on (nota | “”), see 4.10.1.4.1.
“file”)
00000004h Software: Characters; free form

The name of software that generated this movie
file. This metadata should be used as the
supplement information to distinguish the
software. /

0000000ph Product: Characters; free form
The name of a product, software or hardware,
that generated this movie file.

NS

0000000AN TrackProperty: 8-byte binary data contaihedprese tM
Purpose of the track to present. and priority of track; 407142,
~

pe

0000000Bh TimeZoneOffset: 2-byte Binary data tained time offset from
The time offset from UTC. UTC; see4.104.473.

0000000€h ModificationDate: /@ alphanymetie.characters (“0”-“9”, “/”, “ ”,Jand
Date and time the “content” is modified on (nota [ “:”)/5 A4

“file”) A\

4.10.1.4 Metadata types definition

4.10.1.4.1 Production date

This m¢{ At not a
“file”). |
This m sists of
“07-“97, prs are
encode 3Ah in
Unicod

“yyyy/m
wh year/month/day,

\ce character,
hour:minute:second.

Space tharacters 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.

4.10.1.4.2 Track property

This metadata contains 8-byte attribute information for every track. In a presentation, it may be
able to judge for what purpose each track is used and what intention each track is created, etc.
This metadata shall be attached to each track (‘trak’) and shall not be attached to entire
presentation (‘moov’).
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This metadata has the following structure:
unsigned int(32) presentation_type;
unsigned int(8) track_attribute_flags;
unsigned int(8) reserved = 0;
unsigned int(16) priority.

The semantics of these fields are defined as follows:

presentation_type A 32-bit integer that identifies the presentation type. The following values

are currently defined in this Technical Specification (See Table 17).

Table 17 — Presentation types

Values Description (
00000001h an original or main track /\&
others reserved for future use in this Technical Spec&kcah\;{n

tragck_attribute_flags An 8-bit flag space that indica

Values

80h track_is_read_
the track with

delete tr
ON,\wgrning s
N tended to be re

> be ly.
Others [ \i@\%d fo\r\fu}uKe us\e@ﬁis/Technical Specification.
A

cK for which this flag is set to
o notify users that the track is

ly, this value is set to ‘0’.

4.10.1.

This metadatazegntai

time is calcdlated by this metadata and time stamp such as creation_time in UTC.

pri ; t spevifies the track priority. The smaller number indi
S he highest priority. The value 0 specifies un-setting

the time zone offset from Coordinated Universal Time (UTC). TH

llowing

cates a
up and

e local

Recorders that have a capability to treat time zone shall use this metadata and record 1

zone offset in it.

This metadata has the following structure:
int(16) time_zone_offset;

The semantics of the field is defined as follows:

he time

time_zone_offset A 16-bit integer that specifies time zone offset from UTC in minutes. For

example, the value is set to 021Ch (540 minutes = 9 hours) for UTC+09:00.

410.1.4.4 Modification date

This metadata contains the date and time in UTC, on which the content is modified (note that not

a “file”).
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This metadata has 19 alphanumeric characters conforming to the following form that consists of
“07-“9”, “I", “ “(space character), and “” (note that when such alphanumeric characters are
encoded in UTF-16BE (ISO/IEC 10646), only the code from 0020h and/or 002Fh to 003Ah in
Unicode shall be used):

“yyyy/mm/dd_hh:mm:ss”

where “yyyy/mm/dd” indicates year/month/day,

_” represents a space character,

“hh:mm:ss” indicates hour:minute:second.

Space

"2003/1
wh

One-digit month, day, hour, minute, and second shall be prece

"2003/(

wh

4.10.1.

shows
size ing

For oth

characters shall be used for numerical values that are unavailable. Fol exa

bre an underscore ( _ ) represents a space character.

1/02_01:02:03"

1.5 Usage of metadata

usage of the metadata types. In
luding termination (null).

er operational rule

le;

ata size of a metadata field indicq

tes the

dato_typo o | Deddson | U] “Besizeet | Atachedio | Atached || Mt | [ Ml
00000001h Tite <\ g fMax256bytes | O P Yes No
00000003h P@s@\gat\ \fs<t Max 40 bytes 0 ) ‘und only | | No
00000004h Sc\)n\ware\z\ N \ Xt Max 256 bytes | O P ‘eng only | | No
00000005h |\ | Prodlet N Max 256 bytes 0 P ‘eng’ only | | No
0000000Ah Tr P?opehx binary |8 bytes P M ‘und' only | | -
0000000Bh TimeZonaQséet binary |2 bytes 0 P ‘und only | | -
0000000Ch ModificationDate text Max 40 bytes O O ‘und’ only No

M Mandatory
P Prohibited
O Optional

for use

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
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fields.

Table 20 and Table 21 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.
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Table 20 — Resolution values in visual sample entry

Video types Values
sVid‘eo Visual size Disp‘layﬁ horizresolution vertresolution
stem pect-ratio
" 1440 x 1080 | 16:9 squeezed | 00480000h (72,0) OOBOWh (72,0*\4*@
1280x720 | 16:9 00480000h (72,0) oy’s@xoorm (‘x%b,\
SUV | e 43 004F3333h (72,0 x 11/10) obm@obgo\h\qz
X
59[94 Hz 16:9 squeezed | 00480000h (72,0) Q o\sz\&oﬁﬁ 7 *4>33)
sgtv 43 00480000h (72,0) ¢\ 004€8BA2N\72,0°12/11)
720 x 576
50|Hz 16:9 squeezed | 00480000h (7207~ %06&5&3,«7’2,0*16/11
640 x 480 4:3 00480000h (72,0~ ['60480090h (72,0)
VGA 320 x 240 16:9 squeezed 0048090@{\\(;,6) / [ [\00600000h (72,0%4/3)
320 x 180 16:9 ( oogéo?}oorﬁm,o( N | 90480000 (72,0)
43 0D60DQO0 (72,0 X4(3) 00480000h (72,0)
- 480 x 270 NN\ \K g/
16:9 [ 00486\05!\(72,\0\ 00480000h (72,0)
Note that the minimum/\@lue of the\eséQ%Q fiékks\is/fZ,O.

o e
M - SW a in pixel_aspect_ratio

Values
Video horizontal spacin vertical spacin
system ect ratio P g P 9
o ed 0004h (4) 0003h (3)
0001h (1) 0001h (1)
SD%\% R 000Ah (10) 000Bh (11)
X
59)94 16:9 squeezed 0028h (40) 0021h (33)
soTtv \we> 43 000Ch (12) 000Bh (11)
720 x
50|HZ 16:9 squeezed 0010h (16) 000Bh (11)
640 < 480 73 0007h (1) 0007h (1)
VGA 320 x 240 16:9 squeezed 0004h (4) 0003h (3)
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 as well as
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 that is bitrate visual
size, frame rate, channel number, and pixel aspect ratio. 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 plavers

5.2 Class PT

5.2.1 General

Class RT is provided for playback of higher quality video than Cla le CE p
that haye a higher playback capability.
For thig class, AVC video Main Profile shall be emplo at’and MPEG}

LC as the audio format. This class is currently classified in

Recorders compliant with this class ghall ma
comply|ng with Annex B. The recommens

Video
AVC vigleo ISO/IEC 14496-1
Main Pfofile at Level 3

:2005

With the following restrictions:

e Vislal Size
QVEGA, 480 x ,
e Frame Rate

Pro|
2C

AAC Profile’at Level 2/ Hlé;h Quality Audio Profile at Level 2 (AAC LC only)

roducts

4 AAC

ip class

hex C.

With thefottowimgTestrictiorns:

e Bitrate
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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