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Introduction

The ISO Base Media File Format is designed to contain timed media information for a presentation in a
flexible, extensible format that facilitates interchange, management, editing, and presentation of the
media. This presentation may be ‘local’ to the system containing the presentation, or may be via a
network or other stream delivery mechanism.

The file structure is object-oriented; a file can be decomposed into constituent objects very simply, and
the structurfe of the objects inferred directly from their type.

The file fogmat is designed to be independent of any particular network protocol while 'enabling
efficient support for them in general.

The ISO Base Media File Format is a base format for media file formats.

It is intendpd that the ISO Base Media File Format shall be jointly maintained by WG1 and WG11.
Consequently, a subdivision of work created ISO/IEC 15444-12 and ISO/IEC 14496-12 in ordér to
document the ISO Base Media File Format and to facilitate the joint maintenance.

This technigally identical text is published as ISO/IEC 14496-12 for MPEG-4, and as ISO/IEC 15444-12
for JPEG 2000, and reference to this specification should be made accordingly. The recommendatipn is
to reference one, for example ISO/IEC 14496-12, and append to the reference a parenthetical comment
identifying the other, for example “(technically identicalte’ISO/IEC 15444-12)".

The Interrational Organization for Standardization (ISO) and International Electrotechpical
Commission (IEC) draw attention to the fact that it is claimed that compliance with this document|may
involve the lise of patents.

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

The holder pf this patent right has assured the ISO and IEC that he is willing to negotiate licences under
reasonable pnd non-discriminatory terms and conditions with applicants throughout the world. I this
respect, the[statement of.the’holder of this patent right is registered with the ISO and IEC. Information
may be obtdined fromthe companies listed in Annex B.

Attention is|drawn.to the possibility that some of the elements of this document may be the subjdct of
patent rights‘ether than those identified in Annex B. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of patents
relevant to their standards. Users are encouraged to consult the databases for the most up to date
information concerning patents.

xiv © ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

INTERNATIONAL STANDARD ISO/IEC 14496-12:2015(E)

Information technology — Coding of audio-visual objects —

Part 12:
ISO base media file format

1 Scope

This|part of ISO/IEC 14496 specifies the ISO base media file format, which is a general format forming
the basis for a number of other more specific file formats. This format contains the [timing, structure,
and media information for timed sequences of media data, such as audio-visual preséntations.

This| part of ISO/IEC 14496 is applicable to MPEG-4, but its technical content is identicgl to that of
ISO/[[EC 15444-12, which is applicable to JPEG 2000.

2 Normative references

The [following documents, in whole or in part, are normatively referenced in this documpent and are
indigpensable for its application. For dated references;, only the edition cited applies. Jor undated
references, the latest edition of the referenced document)(including any amendments) applies.

ISO 639-2:1998, Codes for the representation of mames of languages — Part 2: Alpha-3 code

ISO/IEC 9834-8:2005, Information technology — Open Systems Interconnection — Procedures for the
operption of OSI Registration Authorities:; Generation and registration of Universally Unique Identifiers
(UUIDs) and their use as ASN.1 Object Identifier components

ISO/IEC 11578:1996, Information technology — Open Systems Interconnection — Remote Prpcedure Call
(RPQ)

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

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

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

ISO/IEC 15444-1, Information technology — JPEG 2000 image coding system: Core coding system
ISO/IEC 15444-3, Information technology — JPEG 2000 image coding system: Motion JPEG 2000
ISO/IEC 15938-1, Information technology — Multimedia content description interface — Part 1: Systems

ISO/IEC 23001-1, Information technology — MPEG systems technologies — Part 1: Binary MPEG format
for XML

© ISO/IEC 2015 - All rights reserved 1
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ISO/IEC 23002-3, Information technology — MPEG video technologies — Part 3: Representation of
auxiliary video and supplemental information

ISO/IEC 29199-2:2012, Information technology — JPEG XR image coding system — Part 2: Image coding
specification

ISO 15076-1:2010, Image technology colour management — Architecture, profile format and data
structure — Part 1: Based on ICC.1:2010

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message

Bodies, FREED, N. and BORENSTEIN, N., November 1996

IETF RFC 2(
BORENSTEIN,

IETF RFC 31
IETF RFC 37
IETF RFC 5(

IETF RFC 5¢
June 2010

SMIL 1.0,
<http://ww

46, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, FREED,\N.
N., November 1996

50, RTP: A Transport Protocol for Real-Time Applications, SCHULZRINNE, H €t al., July 200
(11, The Secure Real-time Transport Protocol (SRTP), BAUGHER, M. et dk,"March 2004
52, Forward Error Correction (FEC) Building Block, WATSON, M:e¥al., August 2007

05, Network Time Protocol Version 4: Protocol and Algorithms Specification, MILLS, D.,

Synchronized  Multimedia (SMIL) 1.0  Specificd

w.w3.org/TR/REC-smil />

Integration _ “Language

Rec. ITU-R 1]
ISO/IEC 23

ITU-R, Recd
peak audio |

ITU-R, Recd
January 201

EBUR 128-

EBU EBU -

'F.460-6, Standard-frequency and time-signal emissions (Annex [ for the definition of UTC.
03-4, Information technology - MPEG audio technologies - Part 4: Dynamic range contro

mmendation ITU-R BS.1770=3. Algorithm to measure audio programme loudness and
evel, August 2012.

mmendation ITU-R:BS.1771-1. Requirements for loudness and true-peak indicating mé
2.

014, Loudness normalization and permitted maximum level of audio signals, June 2014.

Tech 3341, Loudness Metering: EBU mode metering to supplement loudness normalizati

and

I

bt al,

tion,

/

frue-

ters,

On in

accordance

with EBU R128

EBU EBU-Tech 3342, Loudness Range:®A measure to supplement loudness normalisation@in accordance
with EBU R 128, Geneva, August 2011

ETSI TS 101 154 V1.11.1, Digital Video Broadcasting (DVB); Specification for the use of Video and Audio
Coding in Broadcasting Applications based on the MPEG-2 Transport Stream, November 2012.
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ATSC Document A/85:2011, ATSC Recommended Practice: Techniques for Establishing and Maintaining

Audi

o Loudness for Digital Television, July 2011

ATSC Doc. A/52:2012, ATSC Standard: Digital Audio Compression (AC-3, E-AC-3).

IETF RFC 5646, BCP 47, Tags for Identifying Languages, PHILLIPS, A., et al, September 2009

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

For the purposesofthis document the following termsand definitionsapply
311

box

objeft-oriented building block defined by a unique type identifier and length
Note [l to entry: Called ‘atom’ in some specifications, including the first definition of MP4.
3.1.2

chunk

contjguous set of samples for one track

3.1.3

container box

box Wwhose sole purpose is to contain and group a set of related boxes

Note [l to entry: Container boxes are normally not derived-rom ‘fullbox’.

3.14

hint|track

specjal track which does not contain media data, but instead contains instructions for packd
more tracks into a streaming channel

3.1.5

hinter

tool that is run oma file containing only media, to add one or more hint tracks to the file and
streaming

3.1.6

ISO Base'Media File

1ging one or

so facilitate

name of the files conforming to the file format described in this specification

3.1.7
leaf subsegment
subsegment that does not contain any indexing information that would enable its further division into

subs

egments
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3.1.8

media data box
box which can hold the actual media data for a presentation (*mdat )

3.1.9
movie box

container box whose sub-boxes define the metadata for a presentation (*moov")

3.1.10

movie-fragment relative addressing
signalling of offsets for media data in movie fragments that is relative to the start of those movie

fragments,
Track Fragn

Note 1 to entry
run (either in {

3.1.11

presentation

one or more

3.1.12

random ac
sample in a
sample, frol
order can b

3.1.13
random ac
sample in a
informally,
before this §

3.1.14
sample
all the data

Note 1 to entry

Note 2 to entr

specifically setting the flags base-data-offset-present to 0 and default-base-is-moof*to
nent Header Boxes

: Setting the default-base-is-moof flag to 1 is only relevant for movie fragments that contain more than one
he same or several tracks).

motion sequences, possibly combined with audio

Cess point (RAP)

m which when decoding starts, the sample itself'and all samples following in compos
e correctly decoded

Cess recovery point
track with presentation time equal to the TSAP of a SAP of type 4 as defined in Ann
h sample, that can be correctly decoded after having decoded a number of samples th
ample in decoding order;'Sometimes known as gradual decoding refresh

hssociated with-a single timestamp
i: No two,samples within a track can share the same time-stamp.

. In/non-hint tracks, a sample is, for example, an individual frame of video, a series of video frames in ded

1 in

track

track that starts at the ISAU of a SAP of type 1 o2 or 3 as defined in Annex [; informally, a

ition

ex [;
at is

oding

order, or a cowaps

nrasca d-scaction—-of-audic—in-dacodina ordar—in -hint traclec o camanlg dafinac tha formation of ang o
e—5eetoh—6+ H—-aecoaf-oraer i HhrsaesSa—Sainpre—eaethies+ie—+ormaten—o6+o64 ¥

more

streaming packets.

3.1.15

sample description
structure which defines and describes the format of some number of samples in a track

© ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

3.1.16
sample table
packed directory for the timing and physical layout of the samples in a track

3.1.17

sync sample
sample in a track that starts at the ISAU of a SAP of type 1 or 2 as defined in Annex [; informally, a media
sample that starts a new independent sequence of samples; if decoding starts at the sync sample, it and
succeeding samples in decoding order can all be correctly decoded, and the resulting set of decoded
samples forms the correct presentation of the media starting at the decoded sample that has the earliest

com

nhosition—time:r 2 maedia format mav nravida 4 maora nracica dofinitioan of 1 cunec ¢cam
SHOH—HR e —— e e+ d i y-—provae 4R ore-prease—ae o l—o+—a—5Syhe—S

ple for that

form

3.1.1
segn
port
med
asso

3.1.1
subs
time

3.1.1
trac
time

Note
corre

3.2

For 1

ALC
FD
FDT
FEC
FLU

at

|8

hent

on of an ISO base media file format file, consisting of either (a) a moyi€ box, with it
a data (if any) and other associated boxes or (b) one or more moyie‘fragment boxeg
riated media data, and other associated boxes

|8
egment
interval of a segment formed from movie fragment boxes, that is also a valid segment

|9
k
d sequence of related samples (qg.v.) in an ISO base media file

1 to entry: For media data, a track corresponds to a sequence of images or sampled audio; for hint
Eponds to a streaming channel.

Abbreviated terms

he purposes of this document, the following abbreviated terms apply.

Asynchrénous Layered Coding
File Delivery

Eile Delivery Table

Forward Error Correction

[E File Delivery over Unidirectional Transport

b associated
, with their

racks, a track

IANA Internet Assigned Numbers Authority

LCT

Layered Coding Transport

MBMS Multimedia Broadcast/Multicast Service
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4  Obje

4.1 FileS

ct-structured File Organization

tructure

Files are formed as a series of objects, called boxes in this specification. All data is contained in boxes;
there is no other data within the file. This includes any initial signature required by the specific file

format.

All object-structured files conformant to this section of this specification (all Object-Structured files)
shall contain a File Type Box.

4.2 Objec

An object in|

Boxes start
(32o0r64b
The standaj
Typically or

The size is fhe entire size of the box, including the size and type header; fields, and all contained b

This facilita

The definitions of boxes are given in the syntax description lahguage (SDL) defined in MPEG-4

reference il
material.

The fields i
byte order
boundary, t
example, a

byte.
aligned (8

unsign
unsign
if (si
uns
} else
//

if (bo

£ C4 e
Lo UulLuI1I ©
this terminology is a box.

with a header which gives both size and type. The header permits compact or‘extended
ts) and compact or extended types (32 bits or full Universal Unique IDentifiers, i.e. UU|
d boxes all use compact types (32-bit) and most boxes will use the compact (32-bit)
ly the Media Data Box(es) need the 64-bit size.

Les general parsing of the file.

1 Clause 2). Comments in the code fragments(in“this specification indicate inform

 the objects are stored with the most.Significant byte first, commonly known as nety
or big-endian format. When fields smaller than a byte are defined, or fields span a
he bits are assigned from the most Significant bits in each byte to the least significant

class Box (unsigned int (32) boxtype,

bptional unsigned\int (8) [16] extended type) {
bd int (32) siZey

bd int (32) type = boxtype;

e==1)

igned int)(e4) largesize;

if (sizé==0) ({

box extenhds to end of file

KEype=="uuid’)

uns

size
[Ds).
size.

PXes.

(see
htive

work
byte
For

ield of two bits followed by axfield of six bits has the two bits in the high order bits of the

igned int (8) [16] usertype extended type;
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The semantics of these two fields are:

size is an integer that specifies the number of bytes in this box, including all its fields and

contained boxes; if size is 1 then the actual size is in the field 1argesize; if size is

0, then this

box is the last one in the file, and its contents extend to the end of the file (normally only used

for a Media Data Box)

type identifies the box type; standard boxes use a compact type, which is normally four printable
characters, to permit ease of identification, and is shown so in the boxes below. User extensions

use an extended type; in this case, the type field is set to *uuid’.

Boxes with an unrecognized type shall be ignored and skipped.

Man

alig
q
U

faw

Boxgs with an unrecognized version shall be ignored and skipped.

4.3

4.3.1 Definition

Box [Type: ‘“ftyp’
Container: File
Mangdatory: Yes

Quantity:  Exactly one (but see below)

Fileg written to this version of this specification must contain a file-type box. For compatib

earli

type
Maj

A media-file structured to this part of this specification may be compatible with more than

spec
mea

are Joméwhat reduced.

version is an integer that specifies the version of this format efthe box.
tlags is a map of flags

7 ODJECtS atSo COMtallt a Verstion mumber and ftags fietd:

ned(8) class FullBox(unsigned int (32) boxtype, unsigned int (8) ~Ax,) bi
xtends Box (boxtype) {
nsigned int (8) version

:'V';
it (24) flags = £;

semantics of these two fields are:

File Type Box

er version of this specification, files may be conformant to this specification and not cq
box. Files with no -file-type box should be read as if they contained an FTY
br brand='mp41.,' minor version=0, and the single compatible brand 'mp41"'.

ification, andit is therefore not always possible to speak of a single ‘type’ or ‘brand’ for
s thatthe' utility of the file name extension and Multipurpose Internet Mail Extension

t (24) f)

lity with an
ntain a file-
P box with

bne detailed
the file. This
MIME) type

This box must be placed as early as possible in the file (e.g. after any obligatory signature, but before
any significant variable-size boxes such as a Movie Box, Media Data Box, or Free Space). It identifies
which specification is the ‘best use’ of the file, and a minor version of that specification; and also a set of
other specifications to which the file complies. Readers implementing this format should attempt to
read files that are marked as compatible with any of the specifications that the reader implements. Any
incompatible change in a specification should therefore register a new ‘brand’ identifier to identify files
conformant to the new specification.
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The minor version is informative only. It does not appear for compatible-brands, and must not be used

to determine the conformance of a file to a standard. It may allow more precise identification of the

major specification, for inspection, debugging, or improved decoding.

Files would normally be externally identified (e.g. with a file extension or mime type) that identifies the
‘best use’ (major brand), or the brand that the author believes will provide the greatest compatibility.

This section of this specification does not define any brands. However, see subclause 6.3 below for
brands for files conformant to the whole specification and not just this section. All file format brands
defined in this specification are included in Annex E with a summary of which features they require.

4.3.2 Syntdx

aligned (8
extend
unsign
unsign
unsign

}

4.3.3 Semad

This box ide
Each brand

major |
minor |
compat

5 Desi

5.1 Usag;s
5.1.1

Intrg

The file fory

be used in different ways, and different aspects of the overall design exercised.

5.1.2 Inter

When used
in other fil
information

class FileTypeBox
5 Box (‘ftyp’) {
ed int (32) major brand;
ed int (32) minor version;
ed int (32) compatible brands|(];

// to end of the box

Intics

ntifies the specifications to which this file complies.

is a printable four-character code, registered with ISO, that identifies a precise specifica
brand -isabrand identifier

version -isan informative integer for the minor version of the major brand

ible brands -isalist, to the end of the box, of brands

bn Considerations

Ay

duction

nat is intended to serve\as a basis for a number of operations. In these various roles, it

change

as an interchange format, the files would normally be self-contained (not referencing 1y
s), contain only the media data actually used in the presentation, and not contain|
rélated to streaming. This will result in a small, protocol-independent, self-contained

tion.

may

edia
any
file,

which cont

1 £l 2 A Aot A+l safasa £3 daod+ rat it
ITIS UIIC CUT U TIICUId Uditd dI11IU UIT ITHIUT ITIAdUIVIT TICTCTUCTU tU UPCI dlC UIl'IL.

The following diagram gives an example of a simple interchange file, containing two streams.
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ISO file

moov . mdat
...other boxes | trak (video)

Interleaved, time-ordered, video
trak (audio) and audio frames

Figure 1 — Simple interchange file

5.1.3 Content Creation

Duripg content creation, a number of areas of the format can be exercised to useful effect, pdrticularly:

e the ability to store each elementary stream separately (not interleaved), possibly in separate
files.

o the ability to work in a single presentation that containsémgedia data and other streams (e.g.
editing the audio track in the uncompressed format, to align with [an already-
prepared video track).

Thede characteristics mean that presentations may be prepared, edits applied, and contenft developed
and [integrated without either iteratively re-writirijgithe presentation on disc - which would be
necessary if interleave was required and unused-data had to be deleted; and also withoul iteratively
decading and re-encoding the data - which would be necessary if the data must be stored in|an encoded
statd.

In thie following diagram, a set of files being used in the process of content creation is shown

© ISO/IEC 2015 - All rights reserved 9
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media file
video frames, possibly
un-ordered with other
unused data

ISO file

AN

moov ‘
...other boxes | trak (video) <

™~ | ISO File

trak (audio) |

[/

\mdat
Video and Audio frames
T~

possibly
un-ordered with other
unused data

...other boxes (inc. moov)

Figure 2 — Content Creation File

5.1.4 Preppration for streaming

When prepared for streaming, the file must contain information to direct the streaming server in the

process of sending the information. In addition, it is helpful if these instructions and the media dat
interleaved [so that excessive seeking can be avoided when'serving the presentation. It is also impo

h are
rtant

that the original media data be retained unscathed, 8o that the files may be verified, or re-editgd or
otherwise re-used. Finally, it is helpful if a single,file can be prepared for more than one protocgl, so

differing servers may use it over disparate protocols.
5.1.5 Local presentation

‘Locally’ vigwing a presentation (i(e.,directly from the file, not over a streamed interconnect)
important application; it is usedwhen a presentation is distributed (e.g. on CD or DVD ROM), durin
process of development, and/when verifying the content on streaming servers. Such local viewing
be supportdd, with full random access. If the presentation is on CD or DVD ROM, interleave is impo
as seeking may be slow,

5.1.6 Streamed presentation

When a seryeroperates from the file to make a stream, the resulting stream must be conformant

S an
b the
must
rtant

with

the specifications for the protocol(s) used, and should contain no trace of the file-format information in
the file itself. The server needs to be able to random access the presentation. It can be useful to re-use

server content (e.g. to make excerpts) by referencing the same media data from multiple presentat

ions;

it can also assist streaming if the media data can be on read-only media (e.g. CD) and not copied, merely

augmented, when prepared for streaming.

The following diagram shows a presentation prepared for streaming over a multiplexing protocol,
one hint track is required.

only
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ISO/IEC 14496-
ISO file
moov . mdat
...other boxes M| trak (video)

Interleaved, time-ordered, video

trak (audio) and audio frames, and hint
instructions

trak (hint)

5.2

The
the g

Med
posi
subs
for fi

Simi
the 1
incly
any

for n

The

prot
that
prot

The

setti
to in
data

Figure 3 — Hinted Presentation for Streaming

Design principles

file structure is object-oriented; a file can be decomposed into constituent objects very
tructure of the objects inferred directly from their type.

a-data is not ‘framed’ by the file format; the file format declardtions that give the si?
ion of media data units are not physically contiguous withthe’'media data. This makes i
et the media-data, and to use it in its natural state, witliout requiring it to be copied to
raming. The metadata is used to describe the media data by reference, not by inclusion.

arly the protocol information for a particularstreaming protocol does not frame the
rotocol headers are not physically contiguous 'with the media data. Instead, the media
ded by reference. This makes it possibleto’represent media data in its natural state, n
brotocol. It also makes it possible for the same set of media data to serve for local prese
pultiple protocols.

protocol information is built in Such a way that the streaming servers need to know on
bcol and the way it should\be sent; the protocol information abstracts knowledge of t
the servers are, to a large extent, media-type agnostic. Similarly the media-data, storec
bcol-unaware fashion, enables the media tools to be protocol-agnostic.

file format does not require that a single presentation be in a single file. This enable
hg and re<use of content. When combined with the non-framing approach, it also make
clude _media data in files not formatted to this specification (e.g. ‘raw’ files containing
and\no declarative information, or file formats already in use in the media or computer

simply, and

re, type and
[ possible to
make space

media data;
data can be
bt favouring
ntation, and

ly about the
ne media so
asitisina

s both sub-
s it possible
only media
industries).

The file format is based on a common set of designs and a rich set of possible structures and usages. The
same format serves all usages; translation is not required. However, when used in a particular way (e.g.
for local presentation), the file may need structuring in certain ways for optimal behaviour (e.g. time-
ordering of the data). No normative structuring rules are defined by this specification, unless a
restricted profile is used.

© ISO/IEC 2015 - All rights reserved
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6 ISO Base Media File organization
6.1 Presentation structure

6.1.1 File Structure

A presentation may be contained in several files. One file contains the metadata for the whole
presentation, and is formatted to this specification. This file may also contain all the media data,
whereupon the presentation is self-contained. The other files, if used, are not required to be formatted
to this specification; they are used to contain media data, and may also contain unused media data, or
other information. This specification concerns the structure of the presentation file only. The format of

: b L1 > d > J.1 i Ll do 1 . =l PR | 1. S > 4l 1. .
the media-datafitestsconstrainmed Oy TS SPTCIHICAtIOT Oy 1T tIat tIe medta-aata 1T tre nedra files

must be caplable of description by the metadata defined here.

These other files may be ISO files, image files, or other formats. Only the media data ‘itself, sugh as
JPEG 2000 images, is stored in these other files; all timing and framing (position and size) informatipn is
in the ISO base media file, so the ancillary files are essentially free-format.

If an ISO fil¢ contains hint tracks, the media tracks that reference the media(data from which the hints
were built shall remain in the file, even if the data within them is not diréetly referenced by the|hint
tracks; afterf deleting all hint tracks, the entire un-hinted presentation,shall remain. Note that the njedia
tracks may, lhowever, refer to external files for their media data.

Annex A prgvides an informative introduction, which may be gf‘assistance to first-time readers.

6.1.2 Object Structure

The file is dtructured as a sequence of objects; sonie of these objects may contain other objects| The
sequence of objects in the file shall contain exactly‘one presentation metadata wrapper (the Movie Box).
It is usually|close to the beginning or end of the'file, to permit its easy location. The other objects found
at this level may be a File-Type box, Free¢_Space Boxes, Movie Fragments, Meta-data, or Media [Data
Boxes.

6.1.3 Meta Data and Media Data

The metadata is contained within the metadata wrapper (the Movie Box); the media data is contdined
either in t}l same file, within Media Data Box(es), or in other files. The media data is composé¢d of
images or dudio dataj/the media data objects, or media data files, may contain other un-referepced
information|.

6.1.4 Trackldentifiers

The track identifiers used in an ISO file are unique within that file; no two tracks shall use the same
identifier.

The next track identifier value stored in next track_ ID in the Movie Header Box generally contains
a value one greater than the largest track identifier value found in the file. This enables easy generation
of a track identifier under most circumstances. However, if this value is equal to ones (32-bit unsigned
maxint), then a search for an unused track identifier is needed for all additions.
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6.2 Metadata Structure (Objects)
6.2.1 Box

Type fields not defined here are reserved. Private extensions shall be achieved through the *uuid’
type. In addition, the following types are not and will not be used, or used only in their existing sense, in
future versions of this specification, to avoid conflict with existing content using earlier pre-standard

versions of this format:

clip, crgn, matt, kmat, pnot, ctab, load, imap;
these track reference types (as found in the reference_type of a Track Reference Box): t
chap, sync, scpt, ssrc.

mcd,

A ny
valu

6.2.2

Ina
vers
used

mber of boxes contain index values into sequences in other boxes. These indexes<st
e 1 (1 is the first entry in the sequence).

Data Types and fields

humber of boxes in this specification, there are two variant forms: version’0 using 32-b
on 1 using 64-bit sizes for those same fields. In general, if a version 0\box (32-bit field 3
, it should be; version 1 boxes should be used only when the’64°bit field sizes they

required. Values for counters, offsets, times, durations etc. in this\fermat do not ‘wrap’ to

maxl
all v;

For

Theq
cony
time
local

Fixe
appy
by 4

Field
spec
here
mar]
field
field

mum value that can be stored in their field is reached; appropriately large fields must
lues.

e can be 32-bit or 64-bit numbers, counting.seconds since midnight, Jan. 1, 1904,
enient date for leap-year calculations. 32 bits are sufficient until approximately year
5 shall be expressed in Universal Time, €oordinated (UTC), and therefore may need ad
time if displayed.

-point numbers are signed or unsigned values resulting from dividing an int
opriate power of 2. For example, a 30.2 fixed-point number is formed by dividing a 32

s shown as “template” in the box descriptions are optional in the specifications t
ification. If the field is used in another specification, that use must be conformant with i
and the spegification must define whether the use is optional or mandatory. Sim
ked “pre-defined” were used in an earlier version of this specification. For both kinds
of thatkind is not used in a specification, then it should be set to the indicated default
ismotused it must be copied un-inspected when boxes are copied, and ignored on readi

hrt with the

t fields, and
izes) can be
permit, are
0 when the
be used for

convenience during content creation there are ereation and modification times stored in the file.

which is a
040. These
justment to

bger by an
-bit integer

hat use this
ts definition
larly, fields
f fields, if a
value. If the

ng.

Matrix values which occur in the headers specify a transformation of video images for presentation. Not
all derived specifications use matrices; if they are not used, they shall be set to the identity matrix. If a
matrix is used, the point (p,q) is transformed into (p’, q') using the matrix as follows:

© ISO/IEC 2015 - All rights reserved
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(p g 1) * a b u = (mn z)

c d v

x y W
m=ap + cqg + X; n =Dbp +dg +Vy; 2z =Up + Vg + W;
p' = m/z; gq' = n/z

The coordinates {p,q} are on the decompressed frame, and {p’, q'} are at the rendering output.
Therefore, for example, the matrix {2,0,0, 0,2,0, 0,0,1} exactly doubles the pixel dimension of an image.
The co-ordinates transformed by the matrix are not normalized in any way, and represent actual
sample locations. Therefore {x,y} can, for example, be considered a translation vector for the image.

The co-ordi
increase do

hate origin is located at the upper left corner, and X values increase to the right, and Y v
wnwards. {p,q} and {p’,q’} are to be taken as absolute pixel locations relative tothe

left hand corner of the original image (after scaling to the size determined by the track header's v

and height)

Each track i
composed

dependent
vertical rec
displayed 4
application

All the valu
as 2.30 fixeq

and the transformed (rendering) surface, respectively.

s composed using its matrix as specified into an overall image; this is thén transformed
hccording to the matrix at the movie level in the MovieHeaderBox. It is applica
whether the resulting image is ‘clipped’ to eliminate pixels, which have no display,
fangular region within a window, for example. So for example, if only one video tra

may choose not to display the empty “L” shaped regiondetween the image and the origi

bs in a matrix are stored as 16.16 fixed-point values; except for u, v and w, which are st
l-point values.

The values in the matrix are stored in the order {a,byu>c,d,v, x,y,w}.

6.2.3 Box(

An overall
Table 1 — H
this table aj
indicated in

The table sh
to show po
(trak), whid

Drder

view of the normal encapsulation structure is provided in the following inform
ox types, structure, and cross-reference (Informative). In the event of a conflict bety
nd the prose, the prose‘prevails. The order of boxes within its container is not necess
the table.

ows those boxes‘that may occur at the top-level in the left-most column; indentation is
5sible containment. Thus, for example, a Track Header Box (tkhd) is found in a TracK
h is found'in a Movie Box (moov). Not all boxes need to be used in all files; the mand3

boxes are markéd'with an asterisk (*). See the description of the individual boxes for a discussi

what must |

edssumed if the optional boxes are not present.

3

nd it has a translation to {20,30}, and a unity matrixZis in the MovieHeaderBox

ues
per
Fidth

and
kion-
to a
ck is
, an

n.

ored

htive
veen
arily

used
Box
tory
n of

User data objects shall be placed only in Movie or Track Boxes, and objects using an extended type may

be placed in

a wide variety of containers, not just the top level.

In order to improve interoperability and utility of the files, the following rules and guidelines shall be
followed for the order of boxes:

14
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1) The file type box *ftyp’ shall occur before any variable-length box (e.g. movie, free space,
media data). Only a fixed-size box such as a file signature, if required, may precede it.

2) Itis strongly recommended that all header boxes be placed first in their container: these boxes
are the Movie Header, Track Header, Media Header, and the specific media headers inside the
Media Information Box (e.g. the Video Media Header).

3) Any Movie Fragment Boxes shall be in sequence order (see subclause 8.8.5).

4) It is recommended that the boxes within the Sample Table Box be in the following order:
Sample Description, Time to Sample, Sample to Chunk, Sample Size, Chunk Offset.

Movie Box or Track Box.

3) Itis strongly recommended that the Track Reference Box and Edit List (if anyj).sho
the Media Box, and the Handler Reference Box should precede the Media Information Box, and
the Data Information Box should precede the Sample Table Box.

6) It is recommended that user Data Boxes be placed last in their container, which

T7) Itis recommended that the Movie Fragment Random Access Box, if present, be last

8) It is recommended that the progressive download ‘\information box be placed
possible in files, for maximum utility.

Table 1 — Box types, structure, and cross-reference (Informative)

Box types, structure, and cross-reference (Informative)
ftyp © K3 file type and compatibility
pdin 8.1.3 rogressive download information
moqgv 7, 8.2.1 container for all the metadata
mvhd [ 8.2.2 Imovie header, overall declarations
Imeta 8.11.1 Imetadata
trak *  B.3.1 container for an individual track or stream
tkhd [ 8.3.2 track header, overall information about the track
tref 8.3.3 track reference container
trgr 8.3.4 frack grouping indication
edts 8.6.4 ledit list container
Elst 8.6.6 lan edit list
Imeta 8.11.1 Imetadata
mdia * PB.4 container for the media information in a track
mdhd [ 8.4.2 Imedia header, overall information about the medlia
hdlr ©  [B.4.3 handler, declares the media (handler) type
elng 8.4.6 extended language tag
minf - B.4.4 Imedia information container
12.1.2 video media header, overall information (video
vmhd
frack only)
12.2.2  |sound media header, overall information (sound
smhd
track only)
12.4.2  |hint media header, overall information (hint track|
hmhd oniy)
12.6.2  [subtitle media header, overall information (subtitle
sthd
track only)
8.4.5.2 |Null media header, overall information (some
nmhd
fracks only)
dinf - B.7.1 ldata information box, container

© ISO/IEC 2015 - All rights reserved
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Box types, structure, and cross-reference (Informative)
4 . B8.7.2 data reference box, declares source(s) of media
ref ;
data in track
St N 8.5.1 sample table box, container for the time/space
imap
tsd 8.5.2 s?n}ple descriptions (codec types, initialization
etc.
stts [ 8.6.1.2 |(decoding) time-to-sample
ctts 8.6.1.3 |(composition) time to sample
cslg 8.6.1.4  |composition to decode timeline mapping
stsc [ B.7.4 isample-to-chunk, partial data-offset information
Stsz 8.7.3.2 lsample sizes (framing)
S5tz2 8.7.3.3 |compact sample sizes (framing)
steo—F—8—+5 hurkoffsetpartial-deta-offsetinformation
co64 8.7.5 64-bit chunk offset
Stss 8.6.2 sync sample table
stsh 8.6.3 ishadow sync sample table
adb 8.7.6 lsample padding bits
stdp 8.7.6 lsample degradation priority
sdtp 8.6.4 independent and disposable samples
sbgp 8.9.2 lsample-to-group
sgpd 8.9.3 lsample group description
Subs 8.7.7 lsub-sample information
Saiz 8.7.8 isample auxiliary information.Sizes
5aio 8.7.9 sample auxiliary information offsets
udta 8.10.1 user-data
mvex| 8.8.1 imovie extends box
mehd 8.8.2 imovie extendsheader box
trex ©  [8.8.3 frack extends defaults
eva 8.8.13 evel assignment
moof 8.8.4 imovie fragment
mfhd ©  [B.8.5 imovie.fragment header
Imeta 8.11.1 imetadata
traf 8.8.6 track fragment
tthd *  18.8.7 track fragment header
trun 8.8.8 track fragment run
Sbgp 8:9.2 lsample-to-group
sgpd 8.9.3 isample group description
Subs 8.7.7 sub-sample information
Saiz 8.7.8 isample auxiliary information sizes
Saio 8.7.9 isample auxiliary information offsets
tfdt 8.8.12  [track fragment decode time
Imeta 8.11.1 Imetadata
mfra 8.8.9 imovie fragment random access
tira 8.8.10  [track fragment random access
Imfro © [8.8.11  |movie fragment random access offset
mdat 8.2.2 imedia data container
free 8.1.2 free space
skip 8.1.2 free space
udta 101 1ser-daia
cprt 8.10.2  |copyright etc.
tsel 8.10.3  [track selection box
Strk 8.14.3  |sub track box
Stri 8.14.4  |sub track information box
strd 8.14.5  |sub track definition box
meta 8.11.1  |metadata
hdlr ©  [8.4.3 handler, declares the metadata (handler) type
dinf 8.7.1 ldata information box, container
4 8.7.2 data reference box, declares source(s) of
ref :
Imetadata items
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Box types, structure, and cross-reference (Informative)
floc 8.11.3 litem location
fpro 8.11.5 |tem protection
Sinf 8.12.1 rotection scheme information box
frma 8.12.2  loriginal format box
schm 8.12.5  |scheme type box
Schi 8.12.6  |scheme information box
inf 8.11.6 item information
xml 8.11.2 XML container
bxml| 8.11.2  binary XML container
itm 8.11.4 rimary item reference
fiin 8.13.2  [ile delivery item information
aen 8.13.2 artition entry
re 137 Tl TESETVOIr
fpar 8.13.3 __ [file partition
fecr 8.13.4  |FEC reservoir
segr 8.13.5  file delivery session group
gitn 8.13.6 roup id to name
dat 8.11.11 |item data
fref 8.11.12 |item reference
mecp 8.11.7  ladditional metadata container
Imere 8.11.8  |metabox relation
meta 8.11.1  |metadata
styp 8.16.2  |segment type
sidx 8.16.3  |segment index
SSiX 8.16.4  |subsegmentindex
prft 8.16.5 roducer reference time

6.2.4 URIs as type indicators

When URIs are used as a type indicator (e.g. in@ sample entry or for un-timed meta-data), the URI must
be absolute, not relative and the format and meaning of the data must be defined by the URI|in question.
This|identification may be hierarchical, in,that an initial sub-string of the URI might identify the overall
nature or family of the data (e.g. urn:oid: identifies that the metadata is labelled by an 1$0-standard
object identifier).

The URI should be, but is not.required to be, de-referencable. It may be string compared by rleaders with
the get of URI types it knews and recognizes. URIs provide a large non-colliding non-regigtered space
for type identifiers.

If the URI contains’a domain name (e.g. it is a URL), then it should also contain a month-datd in the form
mmyyyy. That'date must be near the time of the definition of the extension, and it must be frue that the
URI was(defined in a way authorized by the owner of the domain name at that date. (This avoids
probhlems when domain names change ownership).

6.3 Brand Identification

The definitions of the brands that that apply to the file format are found in Annex E.

© ISO/IEC 2015 - All rights reserved 17
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7

7.1 Hand

Streaming Support

ling of Streaming Protocols

The file format supports streaming of media data over a network as well as local playback. The process
of sending protocol data units is time-based, just like the display of time-based data, and is therefore
suitably described by a time-based format. A file or ‘movie’ that supports streaming includes
information about the data units to stream. This information is included in additional tracks of the file
called “hint” tracks. Hint tracks may also be used to record a stream; these are called Reception Hint
Tracks, to differentiate them from plain (or server, or transmission) hint tracks.

Transmissig
packets for
header info
in the same
of editing o
media data

The same nj
over a num
within the
copies of th
appropriatg
any way.

This approd
the media i
transport a
media fromn
streaming.

multiple copies of the media data for eachrtransport. This is inefficient with space, unless the media

has been |
techniques,

Reception h
hint tracks
things.

NOTE PI

n or server hint tracks contain Instructions to assist a streaming server in the formati
transmission. These instructions may contain immediate data for the server to.send
'mation) or reference segments of the media data. These instructions are encoded/in th
way that editing or presentation information is encoded in a file for local playback. Ins
I presentation information, information is provided which allows a server_to packetiz
n a manner suitable for streaming using a specific network transport.

edia data is used in a file that contains hints, whether it is for Joeal playback, or streal
ber of different protocols. Separate ‘hint’ tracks for different protocols may be incl
same file and the media will play over all such protocols-without making any addit
e media itself. In addition, existing media can be easily-mmade streamable by the additi
hint tracks for specific protocols. The media data itSelf need not be recast or reformatt

ch to streaming and recording is more space”efficient than an approach that requires|
formation be partitioned into the actual data units that will be transmitted for a g
d media format. Under such an appreach, local playback requires either re-assemblin
the packets, or having two copies” of the media — one for local playback and on
Similarly, streaming such media over multiple protocols using this approach req

jeavily transformed fof jstreaming (e.g. by the application of error-correcting cd
or by encryption).

indicate the-order, reception timing, and contents of the received packets among d

pyersamay reproduce the packet stream that was received based on the reception hint tracks and proces|
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(e.g.
e file
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int tracks may(be used when one or more packet streams of data are recorded. Reception

ther
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Huced packet stream as if it was newly received.

7.2 Protocol ‘hint’ tracks

Support for

streaming is based upon the following three design parameters:

o The media data is represented as a set of network-independent standard tracks, which may
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be played, edited, and so on, as normal;
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e There is a common declaration and base structure for hint tracks; this common format is
protocol independent, but contains the declarations of which protocol(s) are

described in the hint track(s);

e There is a specific design of the hint tracks for each protocol that may be transmitted; all
these designs use the same basic structure. For example, there may be designs for
RTP (for the Internet) and MPEG-2 transport (for broadcast), or for new standard

or vendor-specific protocols.

ire that the file structures or declaration style, be used either in the data on the Wi
ding station. For example, a file using ITU-T H.261 video and DVI audio, streamed
ts in a packet stream that is fully compliant with the IETF specifications for packing th
RTP.

Hint Track Format

tracks are used to describe elementary stream data in the file.-Each protocol or ea

at for the same protocol are distinguishable from the associated four-character code o
ription entry. In other words, a different four-charactercode is used for a server hint
btion hint track of the same protocol. The syntax ofthe server hint track format and t}
track format for the same protocol should be theé/sadme or compatible so that a receptid
be used for re-sending of the stream proyided that the potential degradations of {
ms are handled appropriately. Most protoecols will need only one sample descriptior
track.

ers find their hint tracks by first finding all hint tracks, and then looking within that se
tracks using their protocol (sample description format). If there are choices at this po
b1 chooses on the basis of preferred protocol or by comparing features in the hint trad
I protocol-specific information in the sample descriptions. Particularly in the absence o
ks, servers may alsotuse reception hint tracks of their protocol. However, servers sh
ntial degradations of the received stream described by the used reception hint track apy

a tracks or'reception hint tracks.

tracks construct streams by pulling data out of other tracks by reference. These other

The resulting streams, sent by the servers under the direction of the server hint tracks or reconstructed
. . . , s . . ian does not
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ose codings

ch family of
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ks having the‘track_in_movie flag set are candidates for playback, regardless of whether they are

tracks may
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the sample

format for the protocol, but in general they consist of four pieces of information: a track reference index,
a sample number, an offset, and a length. Some of these may be implicit for a particular protocol. These
‘pointers’ always point to the actual source of the data. If a hint track is built ‘on top’ of another hint
track, then the second hint track must have direct references to the media track(s) used by the first
where data from those media tracks is placed in the stream.

All hint tracks use a common set of declarations and structures.

© ISO/IEC 2015 - All rights reserved
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T

T

‘hint’
hey use a handler-type of *hint’ in the Handler Reference Box

hey use a Hint Media Header Box

protocol they represent.

Hint tracks are linked to the elementary stream tracks they carry, by track references of type

They use a hint sample entry in the sample description, with a name and format unique to the

Server hint tracks are usually marked as disabled for local playback, with their track header

track in|

Hint tracks
hinting tool
understand
for servers {

Hint tracks

process of hiinting computes transmission times correctly as the decoding tinte.

NOTE 1: Sq4

NOTE 2: C

8 Box

8.1 File Structure and general boxes

8.1.1 Media Data Box

8111 D

Box Type:

movieand track in preview flags setto 0.

may be created by an authoring tool, or may be added to an existing presentation
. Such a tool serves as a ‘bridge’ between the media and the protocol, singe lit intim
5 both. This permits authoring tools to understand the media format, but.fiot protocols
o understand protocols (and their hint tracks) but not the details of media data.

do not use separate composition times; the ‘ctts’ table is not present in hint tracks

rvers using reception hint tracks as hints for sending of the received streams should handle the potentia
degradations of the received streams, such as transmission delay jitter and packet losses, gracefully an
ensure that the constraints of the protocols and contained ‘data formats are obeyed regardless of th|
potential degradations of the received streams.

nversion of received streams to media tracks allows existing players compliant with earlier versions of th

most media coding standards only specify the decoding of error-free streams, and consequently it shoul
be ensured that the content in media tracks carrbe correctly decoded. Players may utilize reception hin
tracks for handling of degradations caused-by the transmission, i.e., content that may not be correctl
decoded is located only within reception\hint tracks. The need for having a duplicate of the correct medi
samples in both a media track and a reception hint track can be avoided by including data from the medi
track by reference into the reception hint track.

Structures

bfinition

‘nidat ’

Container:

ISO base media file format to process recorded files as long as the media formats are supported. However;

by a
htely
and

The

D = —

o

R A

File

Mandatory:
Quantity:

No
Zero or more

This box contains the media data. In video tracks, this box would contain video frames. A presentation
may contain zero or more Media Data Boxes. The actual media data follows the type field; its structure
is described by the metadata (see particularly the sample table, subclause 8.5, and the item location box,

subclause 8.

20

11.3).
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In large presentations, it may be desirable to have more data in this box than a 32-bit size would permit.
In this case, the large variant of the size field, above in subclause 4.2, is used.

There may be any number of these boxes in the file (including zero, if all the media data is in other files).
The metadata refers to media data by its absolute offset within the file (see subclause 8.7.5, the Chunk
Offset Box); so Media Data Box headers and free space may easily be skipped, and files without any box
structure may also be referenced and used.

8.1.1.2  Syntax

aligned(8) class MediaDataBox extends Box (‘mdat’) {
hit (8) datall] .

}

8.1.1(.3 Semantics

8.1.2 Free Space Box

8.1.2.1 Definition

Box [[ypes: ‘free’, ‘skip’
Container: File or other box
Mandatory: No

Quantity:  Zero or more

The
affed
the ¢

8.1.2
alig
4
}
8.1.2
1
8.1.3

8.1.3

Box

dlata is the contained media data

ting the presentation. (Care should be exercised when deleting the object, as this ma
ffsets used in the sample table, unless thistobject is after all the media data).

.2  Syntax

ned(8) class FreeSpaceBoK)extends Box (free type) {
nsigned int (8) datalls

.3 Semantics
ree_type maybe“ free’ or ‘skip’.
Progressive:Download Information Box

1 Definition

[ypes: ‘pdin’

Container—File

contents of a free-space box are irrelevant and may be ignored, or the object deleted, without

y invalidate

Mandatory: No
Quantity:  Zero or One

The Progressive download information box aids the progressive download of an ISO file. The box
contains pairs of numbers (to the end of the box) specifying combinations of effective file download
bitrate in units of bytes/sec and a suggested initial playback delay in units of milliseconds.

© ISO/IEC 2015 - All rights reserved
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A receiving party can estimate the download rate it is experiencing, and from that obtain an upper
estimate for a suitable initial delay by linear interpolation between pairs, or by extrapolation from the
first or last entry.

It is recommended that the progressive download information box be placed as early as possible in files,
for maximum utility.

8.1.3.2  Syntax

aligned(8) class ProgressiveDownloadInfoBox
extends FullBox (‘pdin’, version = 0, 0) {

for (i=0; ; i++) { // to end of box
unsffigned 1nt(32) rate;
unsfigned int (32) initial delay;

}
}

8.1.3.3 S¢mantics

rate is|a download rate expressed in bytes/second
initigl delay is the suggested delay to use when playing the file, isuch that if dowrnload
continues at the given rate, all data within the file will arrive in time for its use and playpack
shotild not need to stall.

8.2 Movige Structure
8.2.1 Movie Box

8.2.1.1 Definition

Box Type: |‘moov’
Container: [File
Mandatory:|Yes
Quantity: |Exactly one

The metad:ra for a presentation is stored i the single Movie Box which occurs at the top-level of q file.
i

Normally thiis box is close to the beginning or end of the file, though this is not required.

8.2.1.2 Syntax

aligned (8) class MovigBox extends Box (‘moov’) {

8.2.2 Movie HeaderBox

8.2.2.1 Definition

Box Type: ‘mvhd’

Container: Movie Box (*moov’)
Mandatory: Yes

Quantity: Exactly one

This box defines overall information which is media-independent, and relevant to the entire
presentation considered as a whole.
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8.2.2.2 Syntax
aligned(8) class MovieHeaderBox extends FullBox(‘mvhd’, version, 0) {
if (version==1)
unsigned int (64) creation time;
unsigned int (64) modification time;
unsigned int (32) timescale;
unsigned int (64) duration;
} else { // version==0
unsigned int (32) creation time;
unsigned int(32) modification time;
unsigned int (32) timescale;
} unsigned int (32) duration;
template int (32) rate = 0x00010000; // typically 1.0
femplate int (16) volume = 0x0100; // typically, full volume
¢onst bit (16) reserved = 0;
gonst unsigned int (32) [2] reserved = 0;
gemplate int (32) [9] matrix =

1

I

{ 0x00010000,0,0,0,0x00010000,0,0,0,0x40000000 },'

// Unity matrix
t(32) [6] pre defined
nsigned int (32)

0;
next track ID;
.3 Semantics

rersion is an integer that specifies the version of this box (0)or 1 in this specification)
treation time is an integer that declares the creation’/time of the presentation
since midnight, Jan. 1, 1904, in UTC time)

hodification time is an integer that declareS¢the most recent time the prese
modified (in seconds since midnight, Jan. 1, 1904 in UTC time)

imescale is an integer that specifies theltime-scale for the entire presentation;
number of time units that pass in one*second. For example, a time coordinate
measures time in sixtieths of a second-has a time scale of 60.

luration is an integer that declares Jength of the presentation (in the indicated timge
property is derived from the presentation’s tracks: the value of this field corresp
duration of the longest track-in the presentation. If the duration cannot be deter
duration is set to all 1s.
rate is a fixed point 16.16-tumber that indicates the preferred rate to play the prese
(0x00010000) is noymal forward playback

rolume is a fixed point 8.8 number that indicates the preferred playback volume. 1.0
full volume.

hatrix provides-a transformation matrix for the video; (u,v,w) are restricted here to
values (0,0,0x40000000).

pext tragk IDisanon-zero integer thatindicates a value to use for the track ID of th
to be)added to this presentation. Zero is not a valid track ID value. T
next track ID shall be larger than the largest track-ID in use. If this value is eq
(32-bit maxint), and a new media track is to be added, then a search must be made i

(in seconds
ntation was

this is the
system that

bscale). This
onds to the
mined then

ntation; 1.0
(0x0100) is
(0,0,1), hex
e next track
e value of

ual to all 1s
h the file for

& 1z d 163
dll UITUSTU LI dUN TUUIILITICT .
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8.3 Track Structure

8.3.1 Track Box

8.3.1.1

Box Type:
Container:
Mandatory:
Quantity:

Definition

‘trak’

Movie Box (*moov’)
Yes

One or more

This is a container box for a single track of a presentation. A presentation consists of one or more tracks.

Each track
spatial infor

Tracks are
packetizatid

There shall
the hint tra
tracks; after

83.1.2 Sy

aligned (8

8.3.2 Trac

83.21 D

Box Type:
Container:
Mandatory:
Quantity:

This box sp
track.

In the abse
presentatio

The default

S IMdependent of the other tracks I te Presentation and carries 1S owIT tempord]
mation. Each track will contain its associated Media Box.

n information for streaming protocols (hint tracks).

be at least one media track within an ISO file, and all the media tracks that contributg
'ks shall remain in the file, even if the media data within them is@mot referenced by the
deleting all hint tracks, the entire un-hinted presentation shall\temain.

ntax

{

class TrackBox extends Box(‘trak’)

K Header Box
bfinition

‘tkhad’

Track Box (‘trak’)
Yes

Exactly one

ecifies the charactergistics of a single track. Exactly one Track Header Box is contained

nce of an edit list, the presentation of a track starts at the beginning of the oy
. An empty edit is used to offset the start time of a track.

and

used for two purposes: (a) to contain media data (media tracks) and ,(b)‘to coptain

bd to
hint

in a

erall

value of the track header flags for media tracks is 7 (track_enabled, track_in_m|

track_in_pr¢

view). If in a presentation all tracks have neither track in movie nor track in previe

then all tracks shall be treated as if both flags were set on all tracks. Server hint tracks should have the
track _in movie and track in preview set to 0, so that they are ignored for local playback and

preview.
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Under the ‘iso3’ brand or brands that share its requirements, the width and height in the track header
are measured on a notional 'square’ (uniform) grid. Track video data is normalized to these dimensions
(logically) before any transformation or placement caused by a layup or composition system. Track
(and movie) matrices, if used, also operate in this uniformly-scaled space.

The duration field here does not include the duration of following movie fragments, if any, but only of
the media in the enclosing Movie Box. The Movie Extends Header box may be used to document the
duration including movie fragments, when desired and possible.

8.3.2.2  Syntax

aligned(8) class TrackHeaderBox

gxtends FullBox (‘'tkhd’, version, flags) {
if (version==1) {

unsigned int (64 creation time;
unsigned int (64 modification time;
unsigned int (32) track ID;

—_ —

const unsigned int (32) reserved = 0;
unsigned int (64) duration;

else { // version==

unsigned int (32) creation time;
unsigned int(32) modification time;

unsigned int (32) track ID;
const unsigned int (32) reserved = 0;
unsigned int (32) duration;

onst unsigned int (32) [2] reserved = 0;
emplate int (16) layer = 0;
emplate int (16) alternate group = 0;
emplate int (16) volume = {if track is/dudio 0x0100 else 0};
onst unsigned int (16) reserved = 0}
emplate int (32) [9] matrix=
{ 0x00010000,0,0,0,0x00010000, @70,0,0x40000000 };
// unity matrix
Unsigned int (32) width;
unsigned int (32) height;

=N — S — = a

8.3.2.3 Semantics

Yersion isan integer that specifies the version of this box (0 or 1 in this specification)

tlags isa 24-bitinteger with flags; the following values are defined:

Track_enabled:Jndicates that the track is enabled. Flag value is 0x000001. A disabldd track (the
low bit is'zero) is treated as if it were not present.

Track_in_movVie: Indicates that the track is used in the presentation. Flag value is 0x(100002.

Track_in_preview: Indicates that the track is used when previewing the presentation. Flag value
is.0x000004.

Track_size_is_aspect_ratio: Indicates that the width and height fields are not expressed in
pixel units. The values have the same units but these units are not specified. The values are
uu}_y ah-indieation—of-the—desired aapcut ratto—Hthe aaycut rattos—ofthis—+traek and other
related tracks are not identical, then the respective positioning of the tracks is undefined,
possibly defined by external contexts. Flag value is 0x000008.

creation_time is an integer that declares the creation time of this track (in seconds since
midnight, Jan. 1, 1904, in UTC time).

modification time isan integer that declares the most recent time the track was modified (in
seconds since midnight, Jan. 1, 1904, in UTC time).

track ID is an integer that uniquely identifies this track over the entire life-time of this

presentation. Track IDs are never re-used and cannot be zero.
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duration is an integer that indicates the duration of this track (in the timescale indicated in the
Movie Header Box). The value of this field is equal to the sum of the durations of all of the track’s
edits. If there is no edit list, then the duration is the sum of the sample durations, converted into
the timescale in the Movie Header Box. If the duration of this track cannot be determined then
duration is set to all 1s.
layer specifies the front-to-back ordering of video tracks; tracks with lower numbers are closer
to the viewer. 0 is the normal value, and -1 would be in front of track 0, and so on.
alternate group is an integer that specifies a group or collection of tracks. If this field is 0
there is no information on possible relations to other tracks. If this field is not 0, it should be the
same for tracks that contain alternate data for one another and different for tracks belonging to
different such groups. Only one track within an alternate group should be played or streamed at
one time, and must be distinguishable from other tracks in the group via attributes such as

any

bitr4
volums

(0xd

compposed by combining them according to their volume, and then using the overalliMovie

Hea

useq
matrix

(0,0
width

For

size
datd
size
trac

For

For
as t
ima
repf

8.3.3 Trac

8331 D

Box Type:
Container:
Mandatory:
Quantity:

ite, codec, language, packet size etc. A group may have only one member.
is a fixed 8.8 value specifying the track's relative audio volume. Full volume is 1.0
100) and is the normal value. Its value is irrelevant for a purely visual track. Tracks majy

Her Box volume setting; or more complex audio composition (e.g. MPEG-4 BIFS) may be

.
provides a transformation matrix for the video; (u,v,w) are restricted’here to (0,0,1), h

0x40000000).

and height fixed-point 16.16 values are track-dependent as‘follows:

text and subtitle tracks, they may, depending on the codifig/format, describe the suggg

may be rendered at any size, that no preferred size has been indicated and that the a
may be determined by the external context or by reusing the width and height of and
k. For those tracks, the flag track size is_.aSpect ratio may also be used.

hon-visual tracks (e.g. audio), they should be set to zero.

hll other tracks, they specify the trackis visual presentation size. These need not be the §
he pixel dimensions of the image$,hich is documented in the sample description(s
bes in the sequence are scaled to this size, before any overall transformation of the {
esented by the matrix. The pixel dimensions of the images are the default values.

K Reference Box
bfinition

‘tref’

Track Box{ trak’)
No

Zero-orone

F be

ex

sted

of the rendering area. For such tracks, the value 0x0 myay also be used to indicate that the

rtual
ther

ame
; all
rack

This box pn

ovides a reference from the containing track to another track in the presentation. Tl

hese

references are typed. A *hint’ reference links from the containing hint track to the media data that it
hints. A content description reference ‘cdsc’ links a descriptive or metadata track to the content
which it describes. The *hind’ dependency indicates that the referenced track(s) may contain media
data required for decoding of the track containing the track reference. The referenced tracks shall be
hint tracks. The *hind’ dependency can, for example, be used for indicating the dependencies
between hint tracks documenting layered [P multicast over RTP.

Exactly one

26

Track Reference Box can be contained within the Track Box.
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If this box is not present, the track is not referencing any other track in any way. The reference array is
sized to fill the reference type box.

8.3.3.2  Syntax

aligned (8) class TrackReferenceBox extends Box(‘tref’) {

aligned(8) class TrackReferenceTypeBox (unsigned int (32) reference type) extends
Box (reference_ type)
unsigned int (32) track IDs[];

8.3.3.3 Semantics

The [[rack Reference Box contains track reference type boxes.

track IDis an integer that provides a reference from the containing track to.another|track in the
presentation. track_IDs are never re-used and cannot be equal to zero.

The reference type shall be set to one of the following values, or a valiie registered|or from a
derived specification or registration:
e ‘hint’ thereferenced track(s) contain the original mediafor this hint track.

e ‘cdsc‘ thistrack describes the referenced track.
e ‘font' thistrack uses fonts carried/defined inthe referenced track.

e ‘hind‘ this track depends on the referéneed hint track, i.e, it should only bg used if the
referenced hint track is used.

e ‘vdep’ this track contains auxiliary depth video information for the refer¢nced video
track.

e ‘vplx’ this track contdins auxiliary parallax video information for the refergnced video
track.

e ‘subt’ this track contains subtitle, timed text or overlay graphical information for the
referenced track or any track in the alternate group to which the track belongs, if
any.

8.3.4 Track Group Box

8.3.4.1 Definition

)

Box Fyper—trgr
Container: Track Box (‘trak’)
Mandatory: No

Quantity:  Zero or one

This box enables indication of groups of tracks, where each group shares a particular characteristic or
the tracks within a group have a particular relationship. The box contains zero or more boxes, and the
particular characteristic or the relationship is indicated by the box type of the contained boxes. The
contained boxes include an identifier, which can be used to conclude the tracks belonging to the same
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track group. The tracks that contain the same type of a contained box within the Track Group Box and

have the sa

me identifier value within these contained boxes belong to the same track group.

Track groups shall not be used to indicate dependency relationships between tracks. Instead, the Track
Reference Box is used for such purposes.

8.3.4.2 Syntax

aligned (8

aligned (8
FullBox (t

unsign

// the

8.3.4.3 Sem|

track gr

value regist

The pair of
tracks that

belong to thie same track group.

8.4 Track Media Structure

8.4.1 Media Box

8411 D

Box Type:
Container:
Mandatory:
Quantity:

)

class TrackGroupBox ('trgr')

{

) class TrackGroupTypeBox (unsigned int (32) extends

track _group_ type)
rack group type, version = 0, flags 0)

ed int (32) track _group id;
remaining data may be specified for a particular track group type

pntics

pup _type indicates the grouping type and shall be set to one of the following values,
bred, or a value from a derived specification or registration:

msrc' indicates that this track belongs to a multi-source présentation. The tracks

have the same value of track group idcwithin a Group Type Bo

and video for both participants, and thewvalue of track group id assoc
with the audio track and the video frack of one participant differs from valx
track group_ id associated with-the tracks of the other participant.

track group idand track group type identifies a track group within the file
contain a particular track group.type box having the same value of track groug

bfinition

‘mdia’

Track Box (*trak’)
Yes

Exaetly one

track group type 'msrc' are mapped as being originated from the s
source. For example, a recording of a vid€o telephony call may have both a

or a

that
X of
ame
udio
ated
e of

The
_id

The media declaration container contains all the objects that declare information about the media data

within a tra

8.4.1.2

aligned (8

28

ck.

Syntax

)

class MediaBox extends Box(‘mdia’)

{

© ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

8.4.2 Media Header Box

8.4.2.1 Definition

Box Type: ‘mdhd’

Container: Media Box (‘mdia’)
Mandatory: Yes

Quantity: Exactly one

The media header declares overall information that is media-independent, and relevant to
characteristics of the media in a track.

8.4.22 Syntax

aligned(8) class MediaHeaderBox extends FullBox(‘mdhd’, version, 0)-\{
if (version==1) {

unsigned int (64) creation time;

unsigned int (64) modification time;

unsigned int (32) timescale;

unsigned int (64) duration;

else { // version==0

unsigned int (32 creation time;

) _
unsigned int (32) modification time;
unsigned int (32) timescale;
unsigned int (32) duration;
it (1) pad = 0;
Unsigned int (5) [3] language; // IS0-639£2/T language code

uynsigned int (16) pre defined = 0;

8.4.2.3 Semantics

Yersion isan integer that specifies the ersion of this box (0 or 1)
¢reation_ time isan integer that declares the creation time of the media in this trac (in
seconds since midnight, Jan. 1, 1904, in UTC time).
modification time isan integer that declares the most recent time the media in this track was
modified (in seconds since midnight, Jan. 1, 1904, in UTC time).
timescale isan integer.that specifies the time-scale for this media; this is the number of time
units that pass in on€ second. For example, a time coordinate system that measures fime in
sixtieths of a second.has a time scale of 60.
duration is an integer that declares the duration of this media (in the scale of the timescale). If the
duration camnot'be determined then duration is set to all 1s.
language declares the language code for this media. See ISO 639-2/T for the det of three
character'codes. Each character is packed as the difference between its ASCII value and 0x60.
Sinee.the code is confined to being three lower-case letters, these values are strictly positive.

8.4.3 Handler Reference Box

8.4.3.1 Definition

Box Type: ‘hdlr’

Container: Media Box (‘*mdia’) or Meta Box (‘meta’)
Mandatory: Yes

Quantity: Exactly one

This box within a Media Box declares media type of the track, and thus the process by which the media-
data in the track is presented. For example, a format for which the decoder delivers video would be
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stored in a video track, identified by being handled by a video handler. The documentation of the
storage of a media format identifies the media type which that format uses.

This box when present within a Meta Box, declares the structure or format of the 'meta' box contents.

There is a general handler for metadata streams of any type; the specific format is identified by the
sample entry, as for video or audio, for example.

8.4.3.2 Syntax
aligned(8) class HandlerBox extends FullBox(‘hdlr’, version = 0, 0) {
unsigned int (32) pre defined = 0;
unsigned int (32) handler type;
const pnsigned int (32) [3] reserved = 0;
string name;
8.4.3.3 Semantics
versign is an integer that specifies the version of this box
handlgr type

- when present in a media box, contains a value as defined in clause 12,(oy a value from a deriyed
spedification, or registration.

- when present in a meta box, contains an appropriate value to indicate the format of the metj
box fcontents. The value ‘null’ can be used in the primary mieta box to indicate that it is
mergly being used to hold resources.

name i$ a null-terminated string in UTF-8 characters whicl gives a human-readable name fof the
track type (for debugging and inspection purposes).

8.4.4 Media Information Box

8441 D

Box Type:
Container:
Mandatory:
Quantity:

bfinition

‘minf’

Media Box (‘mdia’)
Yes

Exactly one

This box contains all the objectsthat declare characteristic information of the media in the track.

8.4.42 Sy

aligned (8

ntax

{

class MediaInformationBox extends Box(‘minf’)

8.4.5 Media Information Header Boxes

8451 D

a m g e
-{llllllull

There is a different media information header for each track type (corresponding to the media handler-
type); the matching header shall be present, which may be one of those defined in clause 12, or one
defined in a derived specification.

The type of media header is used is determined by the definition of the media type and must match the
media handler.
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8.4.5.2 Null Media Header Box

8.4.5.2.1 Definition

Box Types: ‘nmhd’
Container: Media Information Box (*minf ')

Man

datory: Yes

Quantity: Exactly one specific media header shall be present

Streams for which no specific media header is identified use a null Media Header Box, as defined here.

8.4.5.2.2 Syntax

ali
e

}

8.4.5.2.3 Semantics

8.4.4 Extended language tag

8.4.4.1 Definition

Box [['ype: ‘elng’
Conffainer: Media Box (‘mdia’)
Mangatory: No

Quantity: Zero or one

The

Common Practices - BCP - 47) industry standard. It is an optional peer of the media head

mus

The

Headler, including information'such as region, script, variation, and so on, as parts (or subtag

The
exte

For best compatibility with earlier players, if an extended language tag is specified, the most

lang

the gxtended language tag is "en-UK"). If there is no reasonably compatible tag, the packed f
can hehsed.

Yersion -isan integer that specifies the version of this box.
flags -isa 24-bitinteger with flags (currently all zero).

pned (8) class NullMediaHeaderBox
ktends FullBox(’'nmhd’, version = 0, flags) {

extended language tag box represents(media language information, based on RFC

[ occur after the media header box:

bxtended language tag can provide better language information than the language field 1

extended languagestag box is optional, and if it is absent the media language should b
hded language tag-everrides the media language if they are not consistent.

hage code’/should be specified in the language field of the Media Header box (for exam

4646 (Best
er box, and

n the Media
s).

e used. The

compatible
ple, "eng" if
brm of 'und'

8.4.6.2 Syntax

aligned(8) class ExtendedLanguageBox extends FullBox(‘elng’, 0, 0) {
string extended language;

© ISO/IEC 2015 - All rights reserved

31


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

8.4.6.3

Semantics

extended language is a NULL-terminated C string containing an RFC 4646 (BCP 47) compliant
language tag string, such as "en-US", "fr-FR", or "zh-CN".

8.5 Sample Tables

8.5.1 Sample Table Box

8.5.1.1 Definition

Box Type: ‘stbl’

Container: MediaInformation Box (‘ minf ’)

Mandatory:|Yes

Quantity: |Exactly one

The sample| table contains all the time and data indexing of the media samples in a traek. Using the
tables here/ it is possible to locate samples in time, determine their type (e.g. [-ftdme or not),| and
determine their size, container, and offset into that container.

If the track that contains the Sample Table Box references no data, then the’Sample Table Box doe$ not
need to confain any sub-boxes (this is not a very useful media track).

If the track that the Sample Table Box is contained in does reference data, then the following sub-boxes
are required: Sample Description, Sample Size, Sample To Chunk, anid Chunk Offset. Further, the Sample
Description| Box shall contain at least one entry. A Samplé\Description Box is required becaulse it
contains the data reference index field which indicates which Data Reference Box to use to retrieve the
media samples. Without the Sample Description, it is\not possible to determine where the media

samples are
are sync saf

A.7 provide

Box.
8.5.1.2 Sy

aligned (8

8.5.2 Sample Description Box

8521 D

hples.

5 a narrative description of randem access using the structures defined in the Sample ]

ntax

{

class SampleTableBox extends Box(‘stbl’)

bfinition

\sted’

Box Types:

stored. The Sync Sample Box is optional\f the Sync Sample Box is not present, all sanples

able

Container:
Mandatory:
Quantity:

Sample Table BoxX (" Stbl ')
Yes
Exactly one

The sample description table gives detailed information about the coding type used, and any
initialization information needed for that coding.

32
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The information stored in the sample description box after the entry-count is both track-type specific

as documented here, and can also have variants within a track type (e.g. different codings may use

different specific information after some common fields, even within a video track).

Which type of sample entry form is used is determined by the media handler, using a suitable form,

such

Mult

as one defined in clause 12, or defined in a derived specification, or registration.

iple descriptions may be used within a track.

Note
that the reference index in the sample table is only 16 bits

Though the count is 32 bits, the number of items is usually much fewer, and is restricted by the fact

If th
asso

All s

Entr
Text|

to identify the format of streams for which a MIME type applies. A MIME type applies if the

the s
set ¢
sam|]

docuy
behd

prog

In sq
the

iden
som
nam
entr)

e ‘format’ field of a SampleEntry is unrecognized, neither the sample description‘its
riated media samples, shall be decoded.

lote The definition of sample entries specifies boxes in a particular order, and this is usually also fd
erived specifications. For maximum compatibility, writers should construct files respecting the order b
pecifications and as implied by the inheritance, whereas readers should be prepared to ‘aceept any box ordg

ring fields shall be null-terminated, even if unused. “Optional” means there is at least or

es that identify the format by MIME type, such\ as a TextSubtitleS

MetaDataSampleEntry, or SimpleTextSampleEntry, all of\which contain a MIME type, 1

tring in the optional configuration box (without its-tiull termination), followed by the g
f samples, starting with a sync sample and ending at the sample immediately prece
ble, are concatenated in their entirety, and,the result meets the decoding requiy
ments of that MIME type. Non-sync samples should be used only if that format s
viour of ‘progressive decoding’, and,then the sample times indicate when the resy
ressive decoding should be presented(according to the media type).

Note
type.

The samples in a track that is all sync samples are therefore each a valid document for that M

XML document content and to declare “brand” or profile compatibility. Multiple
Lifiers indicate that the track conforms to the specification represented by each of thg
e of which may. identify supersets of the features present. A decoder should be able to d¢
espaces inorder to be able to decode and present correctly the media associated with
.

Note

elf, nor the

llowed in
th within
r.

e null byte.

hmpleEntry,
nay be used
contents of
ontents of a
ding a sync
ements for
pecifies the
hlts of such

(IME

me classes derived from’SampleEntry, namespace and schema_location are used both to identify

namespace

identifiers,
ecode all the
this sample

S on

Additionally, namespace identifiers may represent performance constraints, such as limit

8.5.2.2

aligned(8)

document SIZ€, Tont SIZe, drawing rate, €tc.,, as well as Syntax constralnts sucn as ieatures that are not

permitted or ignored.
Syntax
format)

abstract class SampleEntry (unsigned int (32)

extends Box (format) {

const unsigned int (8) [6]
unsigned int (16)

reserved 0;
data_reference_index;
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class BitRateBox extends Box(‘btrt’) {

unsigned int (32)
unsigned int (32)
unsigned int (32)

aligned(8)
extends FullBox('stsd',

int i

bufferSizeDB;
maxBitrate;
avgBitrate;

class SampleDescriptionBox (unsigned int (32) handler type)

version, O0) {

1

unsigned int (32)

entry count;

for (i = 1 ; i <= entry count ; i++){
SampleEntry () ; // an instance of a class derived from SampleEntry
}
8.5.2.3  Semantics
versiqgn is setto zero unless the box contains an AudioSampleEntryV1, whereupon version njust
be 1
entry [count is an integer that gives the number of entries in the following table
SamplaEntry is the appropriate sample entry.
data nyeference index is an integer that contains the index of the data.reference to uge to
retrjeve data associated with samples that use this sample description,<Data referenceg are
storpd in Data Reference Boxes. The index ranges from 1 to the number of data references.
buffenSizeDB gives the size of the decoding buffer for the elementary,stream in bytes.
maxBifrate gives the maximum rate in bits/second over any window: of one second.
avgBiflrate gives the average rate in bits/second over the entirépresentation.
8.5.3 Degrpdation Priority Box
8.5.3.1  Definition
Box Type: [‘stdp’
Container: |Sample Table Box (*stbl’).
Mandatory:|No.
Quantity: [Zero or one.
This box copntains the degradation priority-of each sample. The values are stored in the table, ong for
each sample. The size of the table, sample count is taken from the sample count in the Sample
Size Box ('gtsz'). Specifications derived from this define the exact meaning and acceptable range of
the priority/{field.
8.5.3.2  Syntax
aligned(8) class DegradationPriorityBox
extendg FullBox(‘stdp’, version = 0, 0) {
int 1i;
for (if0;\1) < sample count; i++) {
unsfigried int (16) priority;
}
}
8.5.3.3  Semantics

version -isan integer that specifies the version of this box.
priority -isinteger specifying the degradation priority for each sample.

34
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8.5.4 Sample Scale Box

(empty sub-clause)

8.6

Track Time Structures

8.6.1 Time to Sample Boxes

8.6.1.1 Definition

The composition times (CT) and decoding times (DT) of samples are derived from the Time to Sample
Boxes, of which there are two types. The decoding time is defined in the Decoding Time to Sample Box,

givi
Com
time|
Sam

The
thel
whid
sam¢
last
thel

Som
disp
follo

osition Time to Sample Box as composition time offsets from decoding time. If the
5 and decoding times are identical for every sample in the track, then only the Decod
ble Box is required; the composition time to sample box must not be present.

time to sample boxes must give non-zero durations for all samples withthe possible
hst one. Durations in the *stts’ box are strictly positive (non-zero);.éxcept for the ver
h may be zero. This rule derives from the rule that no two time-stamps in a stream
. Great care must be taken when adding samples to a streamy that the sample that wa
may need to have a non-zero duration established, in order;to observe this rule. If the
hst sample is indeterminate, use an arbitrary small valuéiand a ‘dwell’ edit.

e coding systems may allow samples that are uséd)only for reference and not output
ayed reference frame in video). When any.such non-output sample is present in
wing applies:

) A non-output sample shall be givenia composition time which is outside the time-ran
samples that are output.

) When the track includesa®CompositionOffsetBox (*ctts’),
a. version 1 of the CompositionOffsetBox shall be used,

b. the value.of sample offset shall be set equal to the most negative numbe
(for 32-bit values, -231) for each non-output sample,

c. theCompositionToDecodeBox (*cslg’) should be contained in the Sample’
(Ystbl’) of the track, and

d. when the CompositionToDecodeBox is present for the track, the value of
leastDecodeToDisplayDelta field in the box shall be equal to the smal

) An edit list shall be used to.exclude the composition times of the non-output sampled.

ived in the
romposition
ing Time to

exception of
y last entry,
may be the
5 previously
duration of

(e.g. a non-
h track, the

ge of the

I possible

'ableBox

est

compositionoffset in the CompositionOffsetBoxexcluding the cample of £

for non-output samples.
Note Thus, leastDecodeToDisplayDelta is greater than -231.

et values

In the following example, there is a sequence of I, P, and B frames, each with a decoding time delta of 10.

The samples are stored as follows, with the indicated values for their decoding time deltas and
composition time offsets (the actual CT and DT are given for reference). The re-ordering occurs because
the predicted P frames must be decoded before the bi-directionally predicted B frames. The value of DT
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for a sample is always the sum of the deltas of the preceding samples. Note that the total of the decoding
deltas is the duration of the media in this track.

Table 2 — Closed GOP Example

GoP e et ot il et e et ot ot et el

11 |P4 |B2 |B3 |P7 (B5 |B6 |I8 |P11|B9 |B10|P14 |B12|B13
DT 0 |10 |20 |30 (40 |50 |60 |70 (80 |90 |100(110|120|130
CT 10 |40 |20 |30 |70 |50 |60 |80 |110|90 |100|140|120|130

Decode delta 10 {10 |10 |10 |10 |10 (10 |10 |10 |10 |10 (10 |10 |10
Compesition 10 (30 |0 0 30 |0 0 10 (30 |0 0 30 |0 0

offset
Table 3 — Open GOP Example
GOP T e e e e e 2 O O N e
I3 Bl |B2 |P6 | B4 (B5 [I9 |B7 |B8 _|P12 [B10 |B11
DT 0 10 |20 |30 (40 (50 |60 |70 |80-190 |[100 |110
CT 30 (10 (20 |60 |40 (50 |90 |70 ({80 |120 |100 [110

Decogle Delta 10 |10 |10 (10 (10 |10 |10 |10-~(10 (|10 |10 |10

Compjosition 30 |0 0 30 |0 0 30, (0 0 30 |0 0
offset

8.6.1.2 Decoding Time to Sample Box

8.6.1.2.1 Definition

Box Type: |[‘stts’

Container: |Sample Table Box (*stbl’)
Mandatory:|Yes

Quantity: |Exactly one

This box cdntains a compact versionwef a table that allows indexing from decoding time to sample
number. Other tables give sample. sizes and pointers, from the sample number. Each entry in the table
gives the nymber of consecutive 'samples with the same time delta, and the delta of those samplef. By
adding the deltas a complete time-to-sample map may be built.

The Decodihg Time t9.Sample Box contains decode time delta's: DT(n+1) = DT(n) + STTS(n) where
STTS(n) is the (uncompressed) table entry for sample n.

The sample(efitties are ordered by decoding time stamps; therefore the deltas are all non-negative.

The DT axis has a zero origin; DT(i) = SUM(for j=0 to i-1 of delta(j)), and the sum of all deltas gives the
length of the media in the track (not mapped to the overall timescale, and not considering any edit list).

The Edit List Box provides the initial CT value if it is non-empty (non-zero).

8.6.1.2.2 Syntax
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aligned(8) class TimeToSampleBox
extends FullBox(’stts’, version = 0, 0) {
unsigned int(32) entry count;
int 1i;
for (i=0; i < entry count; i++) {
unsigned int (32) sample count;

unsigned int (32) sample delta;
}
For example with Table 2, the entry would be:
Sample-
S 1 t
ample coun delta
14 10

8.6.1.2.3 Semantics

Yersion -isan integer that specifies the version of this box.

entry count -isan integer that gives the number of entries in the following table.

gample count - is an integer that counts the number of consecutive samples that ha
duration.

gample delta -isan integer that gives the delta of these Samples in the time-scale of {

8.6.1.3 Composition Time to Sample Box
8.6.1.3.1 Definition

Box [[ype: ‘ctts’

Container: Sample Table Box (*stbl’)
Mangatory: No

Quantity: Zero or one

This|box provides the offset betweén decoding time and composition time. In version 0 of
decading time must be less than the composition time, and the offsets are expressed

e the given

he media.

this box the
hs unsigned

numpers such that CT(n) = DT(n) + CTTS(n) where CTTS(n) is the (uncompressed) table entry for

sample n. In version 1 ofithis box, the composition timeline and the decoding timeline are
fronl each other, but'the offsets are signed. It is recommended that for the computed
timestamps, there is-exactly one with the value 0 (zero).

For ¢ither version of the box, each sample must have a unique composition timestamp valug
timestamp-for two samples shall never be the same.

still derived
fomposition

, that is, the

It mas- hetruathat thara

Bna
T

ramea-to-comnasa
TO-IT

1< ol Y oy 1
y DTt tha Tt trtIS T C—toO—ComIpost— TIITC—U,crrC—Trotr T

might display the first frame for longer, or a suitable fill colour).

When version 1 of this box is used, the CompositionToDecodeBox may also be present in

d (systems

the sample

table to relate the composition and decoding timelines. When backwards-compatibility or compatibility
with an unknown set of readers is desired, version 0 of this box should be used when possible. In either

version of this box, but particularly under version 0, if it is desired that the media start at t

rack time 0,

and the first media sample does not have a composition time of 0, an edit list may be used to ‘shift’ the

media to time 0.
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The composition time to sample table is optional and must only be present if DT and CT differ for any
samples.

Hint tracks do not use this box.

For example in Table 2

Sample count | Sample_offset
10
30
0
30
0
10
30
0
30
0

N RN R RN RN R~

8.6.1.3.2 Syntax

aligned(8) class CompositionOffsetBox
extendp FullBox(‘ctts’, version, 0) {
unsigned int (32) entry count;

int]| 1i;
if (vefsion==0) {
for| (i=0; i < entry count; i++)&{
insigned int (32) sample count;
insigned int (32) sample/loffset;
}
}
else if (version == 1) {

for| (i=0; i < entry_count; i++) ({
insigned int (32) \\ sample count;
5igned int (32)" sample offset;

} }
}

8.6.1.3.3 Semanties

versiqgm~is an integer that specifies the version of this box.

entry count isan integer that gives the number of entries in the following table.

sample count is an integer that counts the number of consecutive samples that have the given
offset.

sample offset is an integer that gives the offset between CT and DT, such that CT(n) = DT(n) +
CTTS(n).
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Composition to Decode Box

8.6.1.4.1 Definition

Box
Con

Type: ‘cslg’
tainer: Sample Table Box (*stbl’) or Track Extension Properties Box (*trep’)

Mandatory: No

Quantity:

Zero or one

When signed composition offsets are used, this box may be used to relate the composition and decoding
timelines, and deal with some of the ambiguities that signed composition offsets introduce.

Notd
reco
does
from
beh4
reco

The

field
time

Whe
com
subs|
Prop
fragiments following the Movie Box.

Versjion 1 of this box supports 64-bit timiéstamps and should only be used if needed (at lea
doeg not fit into 32 bits).

8.6.1.4.2 Syntax

clags CompositionToBDecodeBox extends FullBox(‘cslg’, version, 0) {

}

that all these fields apply to the entire media (not just that selected by any
mmended that any edits, explicit or implied, not select any portion of the compositiont
not map to a sample. For example, if the smallest composition time is 1000, then the

viour, and what is composed in this interval, is undefined under thése circumst
mmended that the smallest computed CTS be zero, or match the beginning of the first e

composition duration of the last sample in a track might be (often is) ambiguous or
for composition end time can be used to clarify this ambiguity and, with the comp
establish a clear composition duration for the track.

n the Composition to Decode Box is included in the Sample Table Box, it doc
position and decoding time relations of the samples in the Movie Box only, not in
equent movie fragments. When the Composition to Decode Box is included in the Trag
erties Box, it documents the composition and decoding time relations of the samples

edits). It is
meline that
default edit

0 to the media duration leaves the period from 0 to 1000 associated with né\nredia safnple. Player

ances. It is
lit.

unclear; the
sition start

uments the
cluding any
k Extension
in all movie

5t one value

1f (version==0)
signed int«32) compositionToDTSShift;
signed int32) leastDecodeToDisplayDelta;
signed «int (32) greatestDecodeToDisplayDelta;
signe@/int (32) compositionStartTime;
sigged int (32) compositionEndTime;
else
signed int (64) compositionToDTSShift;
signed int (64) leastDecodeToDisplayDelta;
STgred It {64 greatestbecodeToDisptaybetta;
signed int (64) compositionStartTime;
signed int (64) compositionEndTime;

}

8.6.1.4.3 Semantics

compositionToDTSShift: if this value is added to the composition times (as calculated by the
CTS offsets from the DTS), then for all samples, their CTS is guaranteed to be greater than or
equal to their DTS, and the buffer model implied by the indicated profile/level will be honoured;
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8.6.2 Sync

8.6.2.1

Box Type:
Container:
Mandatory:
Quantity:

if leastDecodeToDisplayDelta is positive or zero, this field can be 0; otherwise it should
be atleast (- leastDecodeToDisplayDelta)

leastDecodeToDisplayDelta: the smallest composition offset in the
CompositionTimeToSample box in this track
greatestDecodeToDisplayDelta: the largest composition offset in  the

CompositionTimeToSample box in this track

compositionStartTime: the smallest computed composition time (CTS) for any sample in the
media of this track

compositionEndTime: the composition time plus the composition duration, of the sample with
the largest computed composition time (CTS) in the media of this track; if this field takes the
value 0, the composition end time is unknown.

Sample Box

Definition

‘stss’

Sample Table Box (*stbl’)
No

Zero or one

This box pr
strictly incr

If the sync s

8.6.2.2 Sy

aligned (8
extend
unsign
int 1i;
for (i

uns

}

8.6.2.3  Se¢

versid
entry |

is ze
samplg

8.6.3 Shad

8631 D

Box Type:
Container:
Mandatory:
Quantity:

The shadow sync table provides an optional set of sync samples that can be used when seeking or for

vides a compact marking of the sync samples within the stream,"The table is arranged i
basing order of sample number.

pmple box is not present, every sample is a sync sample:

ntax

class SyncSampleBox
FullBox(‘stss’, version
d int (32) entry count;

0)

0, {

5
=
b

i++) |
sample numbety

=0; 1 < entry count;
i gned int (32)

mantics
n -isan integer that'specifies the version of this box.

ro, there are no.sync samples within the stream and the following table is empty.
_numbex/gives the numbers of the samples that are sync samples in the stream.

low Sync'Sample Box

bfinition

=}

count is an integer that gives the number of entries in the following table. If entry_coynt

‘stsh’

Sample Table Box (*stbl’)
No

Zero or one

similar purposes. In normal forward play they are ignored.

40

© ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

Each entry in the ShadowSyncTable consists of a pair of sample numbers. The first entry
sample-number) indicates the number of the sample that a shadow sync will be defined for.

(shadowed-
This should

always be a non-sync sample (e.g. a frame difference). The second sample number (sync-sample-
number) indicates the sample number of the sync sample (i.e. key frame) that can be used when there is

a need for a sync sample at, or before, the shadowed-sample-number.

The entries in the ShadowSyncBox shall be sorted based on the shadowed-sample-number field.

The shadow sync samples are normally placed in an area of the track that is not presented during
normal play (edited out by means of an edit list), though this is not a requirement. The shadow sync

tabl n ignor nd the track will pl n k rrectly if it is ignor h h
opti

The ShadowSyncSample replaces, not augments, the sample that it shadows (i.e. the'next sa
shadowed-sample-number+1). The shadow sync sample is treated as if it occurred at the
sample it shadows, having the duration of the sample it shadows.

perhaps not

mple sent is
time of the

Hintjng and transmission might become more complex if a shadow- sample is used als¢ as part of

normal playback, or is used more than once as a shadow. In this casétle hint track might neg
ow syncs, all of which can get their media data from the ofie'shadow sync in the me
allow for the different time-stamps etc. needed in their headers:

sha

8.6.3.2 Syntax

aligned(8) class ShadowSyncSampleBox
g¢xtends FullBox(‘'stsh’, version = 0,0) {
Uynsigned int(32) entry count;
int i;
for (i=0; i < entry count; i++) Y
unsigned int (32) shadowed.sample number;
unsigned int (32) sync_sample number;

8.6.3.3 Semantics

Yersion -isan integeér that specifies the version of this box.

entry count - is-an‘integer that gives the number of entries in the following table.

ghadowed sample number - gives the number of a sample for which there is an alte
sample.

gync_sample number - gives the number of the alternative sync sample.

8.6.4 Independent and Disposable Samples Box

ed separate
lia track, to

‘native sync

8.6.4.1 Definition

Box Types: ‘sdtp’

Container: Sample Table Box (*stbl’)
Mandatory: No

Quantity: Zero or one

This optional table answers three questions about sample dependency:
1) does this sample depend on others (e.g. is it an I-picture)?
2) do no other samples depend on this one?
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3) does this sample contain multiple (redundant) encodings of the data at this time-instant
(possibly with different dependencies)?

In the absence of this table:

1)

also
2)
3)

sync points,

the dependency of other samples on this one is unknown.
the existence of redundant coding is unknown.

the sync sample table (partly) answers the first question; in most video codecs, I-pictures are

When performing ‘trick’ modes, such as fast-forward, it is possible to use the first piece of information
to locate independently decodable samples. Similarly, when performing random access, it may be
necessary t locate the previous sync sample or random access recovery point, and roll-forward fro

the sync sarj
While rollin

The value o
redundant
available, th

A leading s
immediatel
Aleading s3
dependency
were to stay
not be deco

For tracks

sample dq
and unles
sample ha
preceding o

The size of

hple or the pre-roll starting point of the random access recovery point to the desired po
ig forward, samples on which no others depend need not be retrieved or decoded.

[ ‘sample_is_depended_on’ is independent of the existence of redundant codings. Howey
oding may have different dependencies from the primary coding; if redundant coding
e value of ‘sample_depends_on’ documents only the primary coding.

hmple (usually a picture in video) is defined relative to a refetence sample, which i
F prior sample that is marked as “sample_depends_on” havingno dependency (an I pict
mple has both a composition time before the reference saniple, and possibly also a decd
on a sample before the reference sample. Therefore if.for example, playback and deca

Hable. A leading sample itself must therefore net be marked as having no dependency.

with a handler type that is not ‘vide,'soun’, ‘hint’ or ‘auxv’, if another sample
bpends on=2 or another sample tagged as a “Sync Sample” has already been proce
specified otherwise, sample tagged with
s redundancy=1 can be discarded, and its duration added to the duration of
ne, to maintain the timing of subsequent samples.

S a sample depends on=2,

the table, sample count, is taken from the sample count in the Sample Size

("stsz') dr Compact Sample Size Box (*stz2').

m

nt.

er, a
5 are

5 the
ure).
ding
ding

t at the reference sample, those samples marked as)leading would not be needed and npight

with
ssed
and
the

Box

8.6.4.2  Syntax
aligned(8) class~SampleDependencyTypeBox
extendg FullBox (‘sdtp’, version = 0, 0) {
for (if0; AN< sample count; i++){
unsfigned’ int (2) is_ leading;
unsfignéd int (2) sample depends on;
unsigned 1nt (2) sample 1s depended on;
unsigned int (2) sample has redundancy;
}
}
8.6.4.3 Semantics

is_leading takes one of the following four values:
0: the leading nature of this sample is unknown;
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1: this sample is a leading sample that has a dependency before the referenced I-picture (and is
therefore not decodable);
2: this sample is not a leading sample;
3: this sample is a leading sample that has no dependency before the referenced I-picture (and
is therefore decodable);
sample depends_on takes one of the following four values:
0: the dependency of this sample is unknown;
1: this sample does depend on others (not an I picture);
2: this sample does not depend on others (I picture);
3: reserved
sample is depended on takes one of the following four values:
0: the dependency of other samples on this sample is unknown;
1: other samples may depend on this one (not disposable);
2: no other sample depends on this one (disposable);
3: reserved
gsample has redundancy takes one of the following four values:
0: it is unknown whether there is redundant coding in this sample;
1: there is redundant coding in this sample;
2: there is no redundant coding in this sample;
3: reserved

8.6.5 EditBox
8.6.5.1 Definition

Box [[ype: ‘edts’

Container: Track Box (‘trak’)
Mangdatory: No

Quantity: Zero or one

An Hdit Box maps the presentation time-line to the media time-line as it is stored in the fjle. The Edit
Box |s a container for the edit lists.

The [Edit Box is optional. In the.absence of this box, there is an implicit one-to-one mappjng of these
timeflines, and the presentation-of a track starts at the beginning of the presentation. An empty edit is
used to offset the start time of a track.

8.6.5.2 Syntax

aligned (8) cliess EditBox extends Box(‘edts’) {

}
8.6.4 EditList Box

8.6.4.1 Definition

Box Type: ‘elst’

Container: EditBox (‘edts’)
Mandatory: No

Quantity: Zero or one

This box contains an explicit timeline map. Each entry defines part of the track time-line: by mapping
part of the media time-line, or by indicating ‘empty’ time, or by defining a ‘dwell’, where a single time-
point in the media is held for a period.
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NOTE Edits are not restricted to fall on sample times. This means that when entering an edit, it can be necessary
to (a) back up to a sync point, and pre-roll from there and then (b) be careful about the duration of the first
sample — it might have been truncated if the edit enters it during its normal duration. If this is audio, that frame
might need to be decoded, and then the final slicing done. Likewise, the duration of the last sample in an edit
might need slicing.

Starting offsets for tracks (streams) are represented by an initial empty edit. For example, to play a
track from its start for 30 seconds, but at 10 seconds into the presentation, we have the following edit
list:

Entry-count = 2

Segment-duration = 10 seconds
Media-Time = -1
Media-Rate = 1

Segment-duration = 30 seconds (could be the length of the whole track)
Media-Time = 0 seconds
Media-Rate = 1

A non-emptly edit may insert a portion of the media timeline that is not present in the initial movief and
is present ognly in subsequent movie fragments. Particularly in an enipty initial movie of a fragmented
movie file (when there are no media samples yet present), the segnlent duration of this edit mgy be
zero, whereupon the edit provides the offset from media comp@sition time to movie presentation time,
for the moyie and subsequent movie fragments. It is recommended that such an edit be usdd to
establish a presentation time of 0 for the first presented sample, when composition offsets are used

For examplg, if the composition time of the first ¢oniposed frame is 20, then the edit that maps$ the
media time from 20 onwards to movie time 0 onwards, would read:

Entfy-count = 1

Segment-duration = 0
Media-Time = 20
Media-Rate = 1

8.6.6.2  Syntax

aligned (8) clasé EditListBox extends FullBox(‘elst’, version, 0) {
unsigned int$32) entry count;
for (ifl; i) <= entry count; i++) {
if |(v€rsion==1)
Jllbi\‘jllcd lLlJ.‘l: (O“ft) Dcslllcllt_dul_ atiuu,
int (64) media time;
} else { // version==
unsigned int (32) segment duration;
int (32) media time;

int (16) media rate integer;
int (16) media rate fraction = 0;

44 © ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

8.6.6.3 Semantics

version isan integer that specifies the version of this box (0 or 1)
entry count isan integer that gives the number of entries in the following table
segment duration is an integer that specifies the duration of this edit segment in units of the

timescale in the Movie Header Box

media_ time is an integer containing the starting time within the media of this edit segment (in
media time scale units, in composition time). If this field is set to -1, it is an empty edit. The last
edit in a track shall never be an empty edit. Any difference between the duration in the Movie
Header Box, and the track’s duration is expressed as an implicit empty edit at the end.

media_ rate specifies the relative rate at which to play the media corresponding to this edit
segment. If this value is 0, then the edit is specifying a ‘dwell: the media at media-time is

8.7
8.7.1
8.7.1

Box
Cont
Man

presented for the segment-duration. Otherwise this field shall contain the value 1.
Track Data Layout Structures
Data Information Box
.1  Definition
[ype: ‘dinf’

biner: Media Information Box (‘minf’) or Meta Box (*metat)
Hatory: Yes (required within *‘minf’ box) and No (optional within ‘meta’ box)

Quantity: Exactly one

The

8.7.1

alig
}
8.7.2

8.7.2

Box
Cont]
Man

Hata information box contains objects that declare the location of the media information
.2 Syntax
ned(8) class DataInformationBox extends Box(‘'dinf’) {
Data Reference Box
.1  Definition

[ypes: ‘dref’
Qiner: Data Information'\Box (*dinf ')
Hatory: Yes

Quantity: Exactly one

Box
Cont]
Man

[ypes: ‘uri\\, ‘urn
biner: Data/Information Box (*dref’)
Hatory:\Yes (at least one of ‘url ‘ or ‘urn ‘ shall be present)

Quantityt One or more

in a track.

The

data teference object contains a tabie of data references (normaily URLs) that

declare the

location(s) of the media data used within the presentation. The data reference index in the sample
description ties entries in this table to the samples in the track. A track may be split over several

sour

ces in this way.

If the flag is set indicating that the data is in the same file as this box, then no string (not even an empty

one)

shall be supplied in the entry field.
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The entry_count in the DataReferenceBox shall be 1 or greater; each DataEntryBox within the
DataReferenceBox shall be either a DataEntryUrnBox or a DataEntryUrlBox.

NOTE Though the count is 32 bits, the number of items is usually much fewer, and is restricted by the fact that
the reference index in the sample table is only 16 bits

When a file that has data entries with the flag set indicating that the media data is in the same file, is
split into segments for transport, the value of this flag does not change, as the file is (logically)
reassembled after the transport operation.

8.7.2.2  Syntax
aligned(8) class DataEntryUrlBox (bit(24) flags)
extendg FullBox(‘url ‘', version = 0, flags) {
string location;
aligned(8) class DataEntryUrnBox (bit(24) flags)
extendp FullBox(‘urn ’, version = 0, flags) {
string name;
string location;
aligned(8) class DataReferenceBox
extendg FullBox (‘dref’, version = 0, 0) {
unsigned int (32) entry count;
for (ifl; i <= entry count; i++) {
DatpEntryBox (entry version, entry flags) datdl entry;
}
8.7.2.3  Semantics
versign is an integer that specifies the version of this box
entry |count is an integer that counts the actual entries
entry [version isan integer that specifies the version of the entry format
entry |flags is a 24-bit integer with’flags; one flag is defined (x000001) which means tha the
media data is in the same file as-thie Movie Box containing this data reference.
data_ entry isa URL or URNentry. Name is a URN, and is required in a URN entry. Location is a
URL, and is required in a URL entry and optional in a URN entry, where it gives a location tq find
the resource with the given name. Each is a null-terminated string using UTF-8 characters. If the
self{contained flag is set, the URL form is used and no string is present; the box terminates[with
the entry-flags field. The URL type should be of a service that delivers a file (e.g. URLs of typE file,
http} ftp etc.};2and which services ideally also permit random access. Relative URLY are
permissible(and are relative to the file containing the Movie Box that contains this |data
refefence.
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8.7.3 Sample Size Boxes

8.7.3.1 Definition

Box Type: ‘stsz’, ‘stz2’

Container: Sample Table Box (*stbl’)
Mandatory: Yes

Quantity: Exactly one variant must be present

This box contains the sample count and a table giving the size in bytes of each sample. This allows the
media data itself to be unframed. The total number of samples in the media is always indicated in the
sample count.

Therje are two variants of the sample size box. The first variant has a fixed size.32-bit field for
representing the sample sizes; it permits defining a constant size for all samples in a track.|The second
variant permits smaller size fields, to save space when the sizes are varying but'Small. One of these
boxgs must be present; the first version is preferred for maximum compatibility.

NOTE A sample size of zero is not prohibited in general, but it must be valid and'defined for the coding $ystem, as
defined by the sample entry, that the sample belongs to.

8.7.3.2  Sample Size Box

8.7.3.2.1 Syntax

aligned (8) class SampleSizeBox extends FullBox(‘'stsz’, version = 0, 0) {

ynsigned int (32) sample size;
unsigned int (32) sample count;
i1f (sample size==0) {
for (i=1; i <= sample count; i++)}
unsigned int (32) entry size;

8.7.3.2.2 Semantics

Yersion isan integer that(specifies the version of this box
gample size is integepspecifying the default sample size. If all the samples are the same size,
this field containg_that size value. If this field is set to 0, then the samples have different sizes,
and those sizes-are stored in the sample size table. If this field is not 0, it specifies the constant
sample sizefand no array follows.
gample count is an integer that gives the number of samples in the track; if sample-size is 0, then
it is alse’the number of entries in the following table.

entry\size isan integer specifying the size of a sample, indexed by its number.

8.7.3.3</, Compact Sample Size Box

8.7.3.3.1 Syntax

aligned(8) class CompactSampleSizeBox extends FullBox(‘stz2’, version = 0, 0) {
unsigned int (24) reserved = 0;
unisgned int (8) field size;
unsigned int (32) sample count;
for (i=1; i <= sample count; i++) {
unsigned int (field size) entry size;
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8.7.3.3.2 Se

versio

field

take

mantics

n is an integer that specifies the version of this box
size is an integer specifying the size in bits of the entries in the following table; it shall
the value 4, 8 or 16. If the value 4 is used, then each byte contains two values:

entry[i]<<4 + entry[i+1]; if the sizes do not fill an integral number of bytes, the last byte is
padded with zeros.

sample

entry

__count is an integer that gives the number of entries in the following table
size isan integer specifying the size of a sample, indexed by its number.

8.7.4 Sample To Chunk Box

8741 D

ofinition

Box Type:
Container:
Mandatory:
Quantity:

Samples wi
samples wi
sample, its

The table is
same chara
chunks are
samples-pel

8.74.2 Sy
aligned (8
extend
unsign
for (i
uns

uns

uns

}
}

8.7.4.3  Sec
versid
entry |
first |
the
trac

thin the media data are grouped into chunks. Chunks can be of différent sizes, anc
hin a chunk can have different sizes. This table can be used to findthe chunk that contajins a
osition, and the associated sample description.

‘stsc’

Sample Table Box (*stbl’)
Yes

Exactly one

‘teristics. By subtracting one entry here from the previops one, you can compute how 1
in this run. You can convert this to a sample celint by multiplying by the approp
-chunk.

ntax

class SampleToChunkBox
5 FullBox (‘stsc’, version 0,
ed int (32) entry count;
-1; 1 <= entry count; i++)k {
igned int (32) first chunk;
igned int (32) samples-per chunk;
igned int (32) sampieidescription index;

0)

{

mantics

n is an intéger that specifies the version of this box

count js\an integer that gives the number of entries in the following table
chunkiis an integer that gives the index of the first chunk in this run of chunks that s
same_samples-per-chunk and sample-description-index; the index of the first chunk

k'has the value 1 (the first chunk field in the first record of this box has the val

identifying that the first sample maps to the first chunk).
samples per chunk isan integer that gives the number of samples in each of these chunks
sample description index is an integer that gives the index of the sample entry that
describes the samples in this chunk. The index ranges from 1 to the number of sample entries in
the Sample Description Box

48

the

compactly coded. Each entry gives the index of the first«chunk of a run of chunks with the
nany
riate

hare
in a
e 1,
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8.7.5 Chunk Offset Box

8.7.5.1 Definition

Box Type: ‘stco’, ‘co64’

Container: Sample Table Box (*stbl’)
Mandatory: Yes

Quantity: Exactly one variant must be present

The chunk offset table gives the index of each chunk into the containing file. There are two variants,
permitting the use of 32-bit or 64-bit offsets. The latter is useful when managing very large
presentations. At most one of these variants will occur in any single instance of a sample table.

Offsets are file offsets, not the offset into any box within the file (e.g. Media Data Bex). This permits
referring to media data in files without any box structure. It does also mean that care must be taken
when constructing a self-contained ISO file with its metadata (Movie Box) at the front, as thie size of the
Mov]e Box will affect the chunk offsets to the media data.

8.7.5.2  Syntax

aligned(8) class ChunkOffsetBox

g¢xtends FullBox(‘stco’, version = 0, 0) {
unsigned int(32) entry count;

for (i=1; i <= entry count; i++) {
unsigned int (32) chunk offset;

aligned(8) class ChunkLargeOffsetBox
g¢xtends FullBox(‘'co64’, version =0, 0) {
ynsigned int(32) entry count;

for (i=1; i <= entry count; i++)Y{
unsigned int (64) chunk offset;

8.7.5.3 Semantics

Yersion isan integer that specifies the version of this box

entry count isaninteger that gives the number of entries in the following table
¢hunk offset dSya 32 or 64 bit integer that gives the offset of the start of a chyink into its
containing media file.

8.7.4 PaddingBits Box

8.7.4.1 Definition

Box Fyper—padbt

Container: Sample Table (*stbl’)
Mandatory: No
Quantity: Zero or one

In some streams the media samples do not occupy all bits of the bytes given by the sample size, and are
padded at the end to a byte boundary. In some cases, it is necessary to record externally the number of
padding bits used. This table supplies that information.
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8.7.6.2  Syntax
aligned(8) class PaddingBitsBox extends FullBox(‘padb’, version = 0, 0) {
unsigned int (32) sample count;
int 1i;
for (i=0; i < ((sample count + 1)/2); i++) {
bit (1) reserved = 0;
bit (3) padl;
bit (1) reserved = 0;
} bit (3) pad2;
}
8.7.6.3  Semantics
samplg count - countsthe number of samples in the track; it should match the count in othér
tables
padl -avalue from 0 to 7, indicating the number of bits at the end of sample (i*2)+1¢
pad2 -avalue from 0 to 7, indicating the number of bits at the end of sample (i*2)+2
8.7.7 Sub-$ample Information Box
8.7.7.1  Definition
Box Type: [‘subs’
Container: |Sample Table Box (*stbl’) or Track Fragment Box (*txaf’)
Mandatory:|No
Quantity: [Zero or more
This box, named the Sub-Sample Information box, is designed'to contain sub-sample information.
A sub-sample is a contiguous range of bytes of a sample. The specific definition of a sub-sample sh3ll be
supplied for a given coding system (e.g. for ISO/IEC14496-10, Advanced Video Coding). In the absence

of such a sp

If subsamg
array follow
by recordin
the sample

NOTE

subg
syste|
discal

When morsd

ecific definition, this box shall not béZapplied to samples using that coding system.

le count is 0 for any entry, then those samples have no subsample information and no
s. The table is sparsely caded; the table identifies which samples have sub-sample stru
p the difference in sample-number between each entry. The first entry in the table rec
humber of the firstsample having sub-sample information.

rture
ords

It is possible ““to combine subsample priority and discardable such that whe
ample pridrity is smaller than a certain value, discardable is set to 1. However, since differen
ms may use{different scales of priority values, to separate them is safe to have a clean solution fo
rdable sub-samples.

flags shal

than one Sub-Sample Information box is present in the same container box, the val
Sub-S T : Ty, shall

be supplied for a given coding system. If £1ags have no semantics for a given coding system, the
flags shall be 0.

50
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8.7.7.2  Syntax

aligned(8) class SubSampleInformationBox

extends FullBox(‘subs’, version, flags) {
unsigned int (32) entry count;
int i,3;
for (i=0; i < entry count; i++) {

unsigned int (32) sample delta;

unsigned int (16) subsample count;

if (subsample count > 0) {

for (j=0; j < subsample count; j++) {
if (version == 1)

unsigned int (32) subsample size;

[SENSIS]

{

unsigned int (16) subsample size;

unsigned int (8) subsample priority;
unsigned int (8) discardable;
unsigned int (32) codec_specific parameters;

8.7.7.3 Semantics

rersion is an integer that specifies the version of this box-(0 or 1 in this specification)
intry count isan integer that gives the number of entries in the following table.
bample delta is an integer that specifies the safple number of the sample having|sub-sample
structure. It is coded as the difference between the desired sample number, and|the sample
number indicated in the previous entry. If the current entry is the first entry, the valjue indicates
the sample number of the first sample having sub-sample information, that is, the [value is the
difference between the sample number@nd zero (0).
gubsample count is an integer that specifies the number of sub-sample for the curgent sample.
If there is no sub-sample structure, then this field takes the value 0.
ubsample size isan integer that specifies the size, in bytes, of the current sub-sample.
bubsample priority is ahcinteger specifying the degradation priority for each sub-sample.
Higher values of subsample priority, indicate sub-samples which are imporfant to, and
have a greater impact ¢n, the decoded quality.
discardable equal to.0 means that the sub-sample is required to decode the current sample,
while equal to Aimeéans the sub-sample is not required to decode the current sample but may be
used for enhaneements, e.g., the sub-sample consists of supplemental enhancement information
(SEI) mess$ages.
¢odec specific parameters is defined by the codec in use. If no such definition |is available,
thisfield shall be set to 0.

o D

8.7.8 Sample Auxiliary Information Sizes Box

8.7.8.1 Definition

Box Type: ‘saiz’

Container: Sample Table Box (*stbl’) or Track Fragment Box ('traf ')
Mandatory: No

Quantity: Zero or More

Per-sample sample auxiliary information may be stored anywhere in the same file as the sample data
itself; for self-contained media files, this is typically in a MediaData box or a box from a derived
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specification. It is stored either (a) in multiple chunks, with the number of samples per chunk, as well as
the number of chunks, matching the chunking of the primary sample data or (b) in a single chunk for all
the samples in a movie sample table (or a movie fragment). The Sample Auxiliary Information for all

samples contained within a single chunk (or track run) is stored contiguously (similarly to sample

data).

Sample Auxiliary Information, when present, is always stored in the same file as the samples to which it
relates as they share the same data reference (*dref’) structure. However, this data may be located
anywhere within this file, using auxiliary information offsets (*saio’) to indicate the location of the

data.

Whether sa
coding for
aux_info|
implied valy
content, thg
sample ent
aux_info|
multiple st
registration

While aux|
auxiliary

aux_info|
particular 4
particular a

This box pr
there must
aux_info|
auxiliary inf

NOTE F

8.7.8.2 Sy
aligned (8
extend
if (f1
uns

mple auxiliary information is permitted or required may be specified by the brandso
mat in use. The format of the sample auxiliary information is determined
| type. If aux_info type and aux_info type parameter are omitted then
e of aux_info type is either (a) in the case of transformed content, such as protgq
scheme_type included in the Protection Scheme Information box eretherwise (b
[y type. The default value of the aux info type parametewr 1§ 0. Some valug
| type may be restricted to be used only with particular track types. A track may
eams of sample auxiliary information of different types. The types are registered a
authority.

| info type determines the format of the auxiliary information, several streani
nformation having the format mayy\*be used when their
| type parameter differs. The semantics, of aux info type parameter f

same value

hux_info type value must be specified~along with specifying the semantics of
ux_info type value and the implied auxiliary information format.

pvides the size of the auxiliary information for each sample. For each instance of this
be a matching SampleAuxiliaryInformationOffsetsBox with the same valu
| type and aux_info type-parameter, providing the offset information for
ormation.

r discussions on the use of sample auxiliary information versus other mechanisms, see Annex C.8.
ntax

class SampleAuxiliaryInformationSizesBox

5 FullBoxY(‘saiz’, version = 0, flags)
hgs (&'1) |
igned int (32) aux info type;

I the
by
the

cted
the

bs of
have

L the

s of

of
DI a
the

box,
bs of
this

uns

laned int (32) gux info tvpe parameter-
e — g T T

}

unsigned int (8)
unsigned int (32)
(default sample info size ==
unsigned int (8)

if

52

default sample info size;
sample_ count;
) |

sample info size[ sample count ];
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8.7.8.3 Semantics

8.7.9 Sample Auxiliary Information Offsets Box
8.7.9.1 Definition

Box
Container: Sample Table Box (*stbl’) or Track Fragment Box ('traf ')
Mangdatory: No

Quantity: Zero or More

For
Information Size Box.

This|box provides the position.ififormation for the sample auxiliary information, in a way si
churlk offsets for sample data.

8.7.9.2 Syntax

aligned(8) class SampleAuxiliaryInformationOffsetsBox

{

aux_info_ type is an integer that identifies the type of the sample auxiliary information. At most
one occurrence of this box with the same values for aux info type and

aux_info type parameter shall existin the containing box.

aux_info type parameter identifies the “stream” of auxiliary information having the same

value of aux _info type and associated to the same track. The se
aux_info type parameter are determined by the value ofaux_info type.

mantics of

default sample info size is an integer specifying the sample auxiliary information size for
the case where all the indicated samples have the same sample auxiliary information size. If the

size varies then this field shall be zero.

sample count is an integer that gives the number of samples for which a size is defined. For a

same as, or less than, the sample count within the Sample Size Box or Compact
Box. For a Sample Auxiliary Information Sizes box appearing in a Track Fragfiient b
be the same as, or less than, the sum of the sample count entries within the Trag
Run boxes of the Track Fragment. If this is less than the number of;samples, th
information is supplied for the initial samples, and the remaining samples have n
auxiliary information.

gample info size gives the size of the sample auxiliary information in bytes. This }
to indicate samples with no associated auxiliary informations

[ype: ‘saio’

an introduction to sample auxiliary information, see the definition of the Samp

g¢xtends FullBox(‘saio’, version, flags)

1f (flags & 1) {
unsigned int (
unsigned int (

) aux_info type;

32
32) aux_info type parameter;

Sample Auxiliary Information Sizes box appearing in the Sample Table Box this nust be the

Sample Size
bx this must
k Fragment
en auxiliary

associated

mnay be zero

e Auxiliary

milar to the

unsigned int (32) entry count;
if ( version == 0 )
unsigned int (32) offset[ entry count ];

else
unsigned int (64) offset[ entry count ];
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8.7.9.3

aux_info type

Semantics

and aux info type parameter are defined as in

SampleAuxiliaryInformationSizesBox
entry count gives the number of entries in the following table. For a Sample Auxiliary
Information Offsets box appearing in a Sample Table Box this must be equal to one or to the
value of the entry count field in the Chunk Offset Box or Chunk Large Offset Box. For a
Sample Auxiliary Information Offsets Box appearing in a Track Fragment box, this must be equal
to one or to the number of Track Fragment Run boxes in the Track Fragment Box.
offset gives the position in the file of the Sample Auxiliary Information for each Chunk or Track
Fragment Run. If entry count is one, then the Sample Auxiliary Information for all Chunks or
Runs is contiguous in the file in chunk or run order. When in the Sample Table Box, the offsets

the

are
trac

8.8 Movi

8.8.1 Movie Extends Box

8811 D

Box Type:
Container:
Mandatory:
Quantity:

This box w3
the tracks,

logically addled to that found in the Movie Box.

Thereisan
8.8.1.2 Sy

aligned (8

8.8.2 Movie Extends Header Box

8821 D

Box Type:
Container:
Mandatory:
Quantity:

hbsolute. In a track fragment box, this value is relative to the base offset established b}
k fragment header box (* t£hd’) in the same track fragment (see 8.8.14).

e Fragments

bfinition

‘mvex’

Movie Box (*moov’)
No

Zero or one

These Movie Fragment Boxes must be found and scanned in order, and their inform

hrrative introduction to Movie Fragmernits.in Annex A.

ntax

class MovieExtendsBox extends Box (‘mvex’) {

bfinition

‘mehd’

Movie Extends Box(*mvex ')
No

Zero or one

7 the

rns readers that there might be Movie Fragment BoXes in this file. To know of all samplees in

htion

The Movie

} 1 h] : e 1 h] (IR +1 AR | e : h T 1 £ +
E)&LUllub HUduﬁl 15 OpPUUIldl, 4aIlltd proviucs I OvEldll UUlduull, HICTUUIILE ITdgIITICTILS,

of a

fragmented movie. If this box is not present, the overall duration must be computed by examining each

fragment.
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8.8.2.2  Syntax

aligned(8) class MovieExtendsHeaderBox extends FullBox('‘mehd’, version, 0) {
if (version==1)
unsigned int (64) fragment duration;
} else { // version==0
unsigned int (32) fragment_ duration;

}

8.8.2.3 Semantics

fragment duration is an integer that declares length of the presentation of the whole movie
including fragments (in the timescale indicated in the Movie Header Box). The value of this field
TOTTESPOIS t0 te duration of tie tongest track, nciading movie fragments. it an MP4 file is
created in real-time, such as used in live streaming, it is not likélyf that the
fragment duration is known in advance and this box may be omitted.

8.8.3 Track Extends Box

8.8.3.1 Definition

Box [[ype: ‘trex’

Container: Movie Extends Box (‘mvex’)

Mangatory: Yes

Quantity: Exactly one for each track in the Movie Box

This|sets up default values used by the movie fragments. By setting defaults in this way, space and
complexity can be saved in each Track Fragment Box.

The pample flags field in sample fragments (default sample flags here and in a Tragk Fragment
Header Box, and sample flags and first8ample flags in a Track Fragment Run Bpx) is coded
as a B2-bit value. It has the following structure:

bit (4) reserved=0;

unsigned int (2) is leading;

unsigned int (2) sample depends on;
unsigned int (2) sample is depended on;
unsigned int (2) sample has redundancy;

bit (3) sample’ padding value;
bit (1) sample is non sync sample;
unsigned int (16) sample degradation priority;
The is leading, sample depends on, sample is depended oh and

sample has{zedundancy values are defined as documented in the Independent and| Disposable
Samples Box:

The [flag’'sample is non sync sample provides the same information as the sync spmple table
[8.6.2]. When this value is set 0 for a sample, it is the same as if the sample were not in a movie
fragment and marked with an entry in the sync sample table (or, if all samples are sync samples, the
sync sample table were absent).

The sample padding value is defined as for the padding bits table. The
sample degradation priority isdefined as for the degradation priority table.
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8.8.3.2  Syntax
aligned(8) class TrackExtendsBox extends FullBox(‘trex’, 0, O){
unsigned int (32) track ID;
unsigned int (32) default sample description index;
unsigned int (32) default sample duration;
unsigned int (32) default sample size;
unsigned int (32) default sample flags;
}
8.8.3.3  Semantics
track id identifies the track; this shall be the track ID of a track in the Movie Box

default_these fields set up defaults used in the track fragments.

8.8.4 Movile Fragment Box

8841 D

Box Type:
Container:
Mandatory:
Quantity:

The movie

bfinition

‘moof’

File

No

Zero or more

fragments extend the presentation in time. They provideythe information that w

previously have been in the Movie Box. The actual samples are in Medi@’Data Boxes, as usual, if the

in the sam
incremental

The Movie
contains a M

NOTE
header
Howev
8.8.4.2 Sy

aligned (8

b file. The data reference index is in the sample description, so it is possible to |
presentations where the media data is in files otherthan the file containing the Movie I

Fragment Box is a top-level box, (i.e. a peerito the Movie Box and Media Data boxe
[ovie Fragment Header Box, and then one or more Track Fragment Boxes.

There is no requirement that any particular\movie fragment extend all tracks present in the movie
and there is no restriction on the locationyof the media data referred to by the movie fragments.
b1, derived specifications may make such restrictions.

ntax

class MovieFragmentBox extends Box (‘moof’) {

8.8.5 Movie Fragment Header Box

8851 D

Box Type:
Container:

bfinition

‘mfhdv
Movie Fragment Box (' moof ')
Yes

ould
i are
build
0X.

5). It

Mandatory:

Quantity:

Exactly one

The movie fragment header contains a sequence number, as a safety check. The sequence number
usually starts at 1 and increases for each movie fragment in the file, in the order in which they occur.
This allows readers to verify integrity of the sequence in environments where undesired re-ordering
might occur.
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8.8.5.2  Syntax

aligned(8) class MovieFragmentHeaderBox

extends FullBox (‘mfhd’, 0, 0){

unsigned int (32) sequence number;

8.8.5.3 Semantics

sequence number anumber associated with this fragment

8.8.6 Track Fragment Box

8.8.6.1 Definition

Box
Cont]
Man

[ype: ‘traf’
ainer: Movie Fragment Box (' moof ')
Hatory: No

Quantity: Zero or more

With

in the movie fragment there is a set of track fragments, zero or more per track. The trac

in turn contain zero or more track runs, each of which document a contiguous run of samj

tracl

It is
insel

8.8.4

alig

}

8.8.7
8.8.7

Box
Cont
Man

t. Within these structures, many fields are optional and can be defatlted.

'ts can be used in audio tracks doing silence suppression,for example.

.2 Syntax

ned(8) class TrackFragmentBox extends Box(‘traf’) {

Track Fragment Header Box

1 Definition

[ype: ‘tfhd’
ainer: Track FragmentBox ('traf')
Hatory: Yes

Quantity: Exactly one

Each
or nj
fort

The

movie fragment'can add zero or more fragments to each track; and a track fragment d
ore contiglious runs of samples. The track fragment header sets up information and d
hose runs.of samples.

base-data-offset, if explicitly provided, is a data offset that is identical to a chunk offset i

k fragments
bles for that

possible to add 'empty time' to a track using these structures, as well as adding samples. Empty

an add zero
cfaults used

n the Chunk

Offset Box, i.e. applying to the complete file (e.g. starting with a file-type box and movie box). In

circumstances when the complete file does not exist or its size is unknown, it may be impossible to use
an explicit base-data-offset; then, offsets need to be established relative to the movie fragment.

The following flags are defined in the t£ flags:

0x000001 base-data-offset-present: indicates the presence of the base-data-offset field. This
provides an explicit anchor for the data offsets in each track run (see below). If not provided and
if the default-base-is-moof flag is not set, the base-data-offset for the first track in the movie
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fragment is the position of the first byte of the enclosing Movie Fragment Box, and for second
and subsequent track fragments, the default is the end of the data defined by the preceding
track fragment. Fragments 'inheriting' their offset in this way must all use the same data-
reference (i.e., the data for these tracks must be in the same file)

0x000002 sample-description-index-present: indicates the presence of this field, which over-rides,
in this fragment, the default set up in the Track Extends Box.

0x000008 default-sample-duration-present

0x000010 default-sample-size-present

0x000020 default-sample-flags-present

0x010000duration-is-empty: this indicates that the duration provided in either default-sample-
duration, or by the default-duration in the Track Extends Box, is empty, i.e. that there are no
samples for this time interval. It is an error to make a presentation that has both edit lists in the
Movjie Box, and empty-duration fragments.

0x020d00 default-base-is-moof: if base-data-offset-present is 1, this flag is ignored. If base-data-
offs¢t-present is zero, this indicates that the base-data-offset for this track fragment ig the
position of the first byte of the enclosing Movie Fragment Box. Support for the default-baqe-is-
modf flag is required under the ‘iso5’ brand, and it shall not be used in brands or compatible
brands earlier than iso5.

[l

NOTE The use of the default-base-is-moof flag breaks the compatibility to earlier brands ef the file format, because
sets the apchor point for offset calculation differently than earlier. Therefore, the default-base-is-moof flag cannot b
set when parlier brands are included in the File Type box.

o

8.8.7.2  Syntax

aligned(8) class TrackFragmentHeaderBox
bxtends FullBox (‘tfhd’, 0, tf flags) {
unsigned int (32) track ID;

// all]the following are optional fields
unsigned int (64) Dbase data offset;
unsignegd int (32) sample description index;
unsigned int (32) default sample durafion;
unsigned int (32) default sample size;
unsigned int (32) default sample fdags

}

8.8.7.3  S¢mantics

base data offset the basewoffset to use when calculating data offsets
8.8.8 Track Fragment Run Box
8.8.8.1 Definition

Box Type: [‘trun’

Container: |TrackFragment Box ('traf')
Mandatory:|No

Quantity: [Zero or more

Within the Track Fragment Box, there are zero or more Track Run Boxes. If the duration-is-empty flag is
setin the tf flags, there are no track runs. A track run documents a contiguous set of samples for a
track.

The number of optional fields is determined from the number of bits set in the lower byte of the flags,
and the size of a record from the bits set in the second byte of the flags. This procedure shall be
followed, to allow for new fields to be defined.
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If the data-offset is not present, then the data for this run starts immediately after the data of the
previous run, or at the base-data-offset defined by the track fragment header if this is the first run in a
track fragment, If the data-offset is present, it is relative to the base-data-offset established in the track
fragment header.

The following flags are defined:

0x000001 data-offset-present.
0x000004 first-sample-flags-present; this over-rides the default flags for the first sample only. This
makes it possible to record a group of frames where the first is a key and the rest are difference
frames, without supplying explicit flags for every sample. If this flag and field are used, sample-

The
signg
use

8.8.8

8.8.8

Ilags shall not be present.

default is used.
x000200 sample-size-present: each sample has its own size, otherwise the défault is u
x000400 sample-flags-present; each sample has its own flags, otherwise the default is
x000800 sample-composition-time-offsets-present; each sample has, aycomposition
(e.g. as used for I/P/B video in MPEG).

composition offset values in the composition time-to-sample bex.ahd in the track run

f signed composition offsets also apply here.

.2 Syntax

ned(8) class TrackRunBox
extends FullBox(‘trun’, version, tr flags) {
nsigned int (32) sample count;
/ the following are optional fields
igned int (32) data offset;
nsigned int (32) first samplel\flags;
/ all fields in the following'array are optional

unsigned int (32
unsigned int (32

sampde duration;
sample size;

)
)

unsigned int (32) .sample flags
if (version == 0)

{ unsigned int«(32) sample composition time offset; }
else

{ signed~int (32) sample composition time offset; }

[ sample count/]

.3 Semantics

ample count the number of samples being added in this run; also the number of

following table (the rows can be empty)

x000100 sample-duration-present: indicates that each sample has its own duration, etherwise the

bed.
used.
time offset

box may be

ed or unsigned. The recommendations given in the composition‘time-to-sample box conicerning the

rows in the

data_offset is added to the implicit or explicit data_offset established in the track fragment

header.

first sample flags provides a set of flags for the first sample only of this run.
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8.8.9 Movi

8.8.9.1

Box Type:
Container:
Mandatory:
Quantity:

e Fragment Random Access Box

Definition

‘mfra’
File

No

Zero or one

The Movie Fragment Random Access Box (‘mfra’) provides a table which may assist readers in
finding sync samples in a file using movie fragments. It contains a track fragment random access box for
each track for which information is provided (which may not be all tracks). It is usually placed at or

near the en
the length fi
examining

Fragment R
beginning o

This box pr
definitive. I
to the file af
incorrect.

8.8.9.2 Sy

aligned (8
extends

{
}

8.8.10 Trac

8.8.10.1 D

Box Type:
Container:
Mandatory:
Quantity:

Each entry ¢
sample in th

The absend
information
of this box.

] of the file; the last box within the Movie Fragment Random Access Box provides a ¢q
eld from the Movie Fragment Random Access Box. Readers may attempt to find this bc
he last 32 bits of the file, or scanning backwards from the end of the file,for a M
andom Access Offset Box and using the size information in it, to see if that locateq
f a Movie Fragment Random Access Box.

vides only a hint as to where sync samples are; the movie fragments themselves are
is recommended that readers take care in both locating and using-this box as modificat
ter it was created may render either the pointers, or the declaration of sync samples,

ntax
class MovieFragmentRandomAccessBox
Box (‘mfra’)
K Fragment Random Access Box
efinition

‘tfra’

Movie Fragment Random:Access Box (*mfra’)
No

Zero or one per track

ontains the location and the presentation time of the sync sample. Note that not every s
e track needs:to be listed in the table.

e of this)box does not mean that all the samples are sync samples. Random a
in the trun’, ‘traf’ and ‘trex’ shall be set appropriately regardless of the pres

py of
x by
ovie

the

ons

ync

[cess
ence
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0.2 Syntax

aligned(8) class TrackFragmentRandomAccessBox
extends FullBox(‘tfra’, version, 0)

unsigned int (32) track ID;

const unsigned int (26) reserved = 0;

unsigned int (2
unsigned int (2

length size of traf num;
length size of trun num;

)
)

unsigned int (2) length size of sample num;
unsigned int (32) number of entry;
for(i=1; i <= number of entry; i++)

if (version==1) {

1

8.8.1

8.8.1

Box
Cont]

number of entry isan integer that gives theumber of the entries for this track. If t

unsigned int (64) time;

unsigned int (64) moof offset;
lelse{

unsigned int (32) time;

unsigned int (32) moof offset;

unsigned int ((length size of traf num+1l) * 8) traf number;
unsigned int((length size of trun num+1l) * 8) trun numbec;
unsigned int ((length size of sample num+l) * 8) sample numbeér;

0.3 Semantics

track ID isan integer identifying the track ID.
ength size of traf numindicates the length in byte efthe traf number field }
ength size of trun numindicates the length in byte-6f the trun number field |
ength size of sample numindicates the length(in byte of the sample number

one.

zero, it indicates that every sample is a syn¢.sample and no table entry follows.

Lime is 32 or 64 bits integer that indicates’the presentation time of the sync sam

defined in the *mdhd’ of the associated-track.

hoof offset is 32 or 64 bits integen that gives the offset of the *moof " used in this

is the byte-offset between the beginning of the file and the beginning of the *moof .

traf number indicates the *txaf’ number that contains the sync sample. The numbe

from 1 (the first *traf’  issnumbered 1) in each ‘moof’.

L run number indicates thé ,* trun’ number that contains the sync sample. The numbe
from 1in each *traf .

ample number indicates the sample number of the sync sample. The number rangg
each ‘trun’,

1 Movie Fragment Random Access Offset Box

1.1 Definition

[yper »*mfro’
binér: Movie Fragment Random Access Box (*mfra’)

mninus one.
ninus one.
field minus
his value is
ple in units
bntry. Offset
r ranges

r ranges

s from 1 in

Man

1 A®4
UdLoly. IES5

Quantity: Exactly one

The Movie Fragment Random Access Offset Box provides a copy of the length field from the enclosing
Movie Fragment Random Access Box. It is placed last within that box, so that the size field is also last in
the enclosing Movie Fragment Random Access Box. When the Movie Fragment Random Access Box is
also last in the file this permits its easy location. The size field here must be correct. However, neither
the presence of the Movie Fragment Random Access Box, nor its placement last in the file, are assured.
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8.8.11.2 Syntax

aligned (8

) class MovieFragmentRandomAccessOffsetBox
extends FullBox(‘mfro’, version, 0)
size;

unsigned int (32)

8.8.11.3 Semantics

size is an integer gives the number of bytes of the enclosing ‘mfra’ box. This field is placed at
the last of the enclosing box to assist readers scanning from the end of the file in finding the

‘mf

ra’ box.

8.8.12 Track fragment decode time

8.8.12.1 D

Box Type:
Container:
Mandatory:
Quantity:

The Track H
media time

bfinition

“tfdt

Track Fragment box (*traf’)
No

Zero or one

ragment Base Media Decode Time Box provides the absolute decode time, measured o
line, of the first sample in decode order in the track fragment. This can be usefu

example, w

en performing random access in a file; it is not necessary to)Sum the sample durations

preceding shmples in previous fragments to find this value (where-the sample durations are the d
in the Decodiing Time to Sample Box and the sample_durations ifirthe preceding track runs).

The Track

ragment Base Media Decode Time Box, if present, shall be positioned after the T

Fragment Header Box and before the first Track Fragment Run box.

NOTE TI
presentat

If the time ¢
the sample
preceding t
this way, it
not yet knoy

In particula
may be use(

8.8.12.2 Sy

e decode timeline is a media timeline, established before any explicit or implied mapping of media time t
on time, for example by an edit list or similar Structure

xpressed in the track fragment'decode time (‘tfdt’) box exceeds the sum of the duratio
in the preceding moviecand movie fragments, then the duration of the last sa
his track fragment is extenided such that the sum now equals the time given in this bd

D

(V1.

I, an emptystrack fragment (with no samples, but with a track fragment decode time

| to establish the duration of the last sample.

ntax

h the
, for
bf all
eltas

rack

ns of
mple
X. In

[s possible to generate a fragment containing a sample when the time of the next sample is

box)

aligned(8)
extends FullBox(‘tfdt’,

(version==1)

unsigned int (64)

if

} else

unsigned int (32)

62

class TrackFragmentBaseMediaDecodeTimeBox
version, 0) {

baseMediaDecodeTime;
{ // version==
baseMediaDecodeTime;
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version isan integer that specifies the version of this box (0 or 1 in this specification).
baseMediaDecodeTime is an integer equal to the sum of the decode durations of all earlier
samples in the media, expressed in the media's timescale. It does not include the samples added

in the enclosing track fragment.

8.8.13 Level Assignment Box

8.8.13.1 Definition

Box Type:

Man

Quantity:

Leve
whe
spec

Leve
all m

For
Frag
Med
fract

“leva’

Movie-ExtandsBoxfSmszase 1)
TVrOvVIe-—ERcte 2

TTCOO—DUOX |

Hatory: No
Zero or one

Is specify subsets of the file. Samples mapped to level n may depend on any. samples
re m <= n, and shall not depend on any samples of levels p, where p > n.Eop example, |
ified according to temporal level (e.g., temporal_id of SVC or MVC).

Is cannot be specified for the initial movie. When the Level Assighment box is present,
ovie fragments subsequent to the initial movie.

the context of the Level Assignment box, a fraction is<defined to consist of one or |
ment boxes and the associated Media Data boxes, possibly including only an initial pat
a Data Box. Within a fraction, data for each level-shall appear contiguously. Data for ley
ion shall appear in increasing order of level value. All data in a fraction shall be assigned

[OTE In the context of DASH (ISO/IEC 23009-1),%ach subsegment indexed within a Subsegment Inde
Faction.

Level Assignment box provides a 'mapping from features, such as scalability layers,
re can be specified through a tfack, a sub-track within a track, or a sample grouping of ¢

Vhen padding flag is~equal to 1 this indicates that a conforming fraction can be fo
oncatenating any positive integer number of levels within a fraction and padding the last Media
y zero bytes up to thefull size that is indicated in the header of the last Media Data box. For
adding_ flag cah be set equal to 1 when the following conditions are true:

Each fraction.contains two or more AVC, SVC, or MVC [ISO/IEC 14496-15] tracks of the {
video bitstream.

The samples for each track of a fraction are contiguous and in decoding order in a Media
box:

The samples of the first AVC, SVC, or MVC level contain extractor NAL units for includin

of levels m,
bvels can be

it applies to

more Movie
t of the last
els within a
to levels.

K box is a

to levels. A
track.

rmed by
Data box
example,

ame
Data

r the

video coding NAL units from the other levels of the same fraction.
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8.8.13.2 Syntax

aligned(8) class LevelAssignmentBox extends FullBox(‘leva’, 0, 0)

unsigned int (8) level count;
for (j=1; j <= level count; j++) {
unsigned int (32) track id;
unsigned int (1) padding flag;
unsigned int (7) assignment type;
if (assignment type == 0)
unsigned int (32) grouping type;

else if (assignment type == 1) {

unsigned int (32) grouping type;

unsigned int (32) grouping type parameter;
else if (assignment type == 2) { // no further syntax elements needed
elsg if (assignment type == 3) // no further syntax elements needed
else if (assignment type == 4)

insigned int (32) sub track id;

}

// pther assignment type values are reserved

8.8.13.3 Semantics

level |count specifies the number of levels each fraction is grotiped into. level count shgll be
gredter than or equal to 2.

track [id for loop entry j specifies the track identifier of the track assigned to level j.

padding flagequalto 1 indicates that a conforming fraction can be formed by concatenating any
positive integer number of levels within a fractionsand padding the last Media Data box by(zero
bytds up to the full size that is indicated in the header of the last Media Data box. The semantics
of ppdding flagequal to 0 are that this is not assured.

assigrment type indicates the mechanism used to specify the assignment to a level.
asslignment type values greater than'4 are reserved, while the semantics for the gther
values are specified as follows. The sequence of assignment_types is restricted to be a set of|zero
or more of type 2 or 3, followed by.Zéro or more of exactly one type.
e ): sample groups are used to-specify levels, i.e., samples mapped to different sample group

Jescription indexes of(ajparticular sample grouping lie in different levels within the

dentified track; other tracks are not affected and must have all their data in precisely one

evel;

e [: as for assignment_type 0 except assignment is by a parameterized sample group;

e P, 3: level-assignment is by track (see the Subsegment Index Box for the differenge in

brocessing of these levels)

e : the respective level contains the samples for a sub-track. The sub-tracks are spedified

Thirough the Sub Track box; other tracks are not affected and must have all their dalta in

precisely one level;

grouping type and grouping type parameter, if present, specify the sample grouping
used
to map sample group description entries in the Sample Group Description box to levels. Level n
contains the samples that are mapped to the sample group description entry having index n in
the Sample Group Description box having the same values of grouping type and
grouping type parameter, if present, as those provided in this box.

sub_track_1id specifies that the sub-track identified by sub track id within loop entry j is
mapped to level j.
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8.8.14 Sample Auxiliary Information in Movie Fragments

When sample auxiliary information (8.7.8 and 8.7.9) is present in the Movie Fragment box, the offsets in
the Sample Auxiliary Information Offsets Box are treated the same as the data offset in the Track
Fragment Run box, that is, they are relative to any base data offset established for that track fragment. If
movie fragment relative addressing is used (no base data offset is provided in the track fragment
header) and auxiliary information is present, then the default base is moof flag must also be set

in th

e flags of that track fragment header.

If only one offset is provided, then the Sample Auxiliary Information for all the track runs in the
fragment is stored contiguously, otherwise exactly one offset must be provided for each track run.

If th|
auxi

In ad

then
itist
8.8.1

8.8.1

Box
Cont]
Man

Quantity: Zero or more. (Zero(or one per track)

This

fragments. It may contaiir'any number of child boxes.

8.8.1

clasg
U

}

e field default sample info size is non-zero in one of these boxes, then the
iary information is constant for the identified samples.

dition, if:

this box is present in the movie box,
and default sample info size isnon-zero in the box‘nthe movie box,

and the sample auxiliary information sizes box is absentin-a movie fragment,

the auxiliary information has this same constant size for every sample in the movie frg
hen not necessary to repeat the box in the movie ffagment.

5 Track Extension Properties Box

5.1 Definition

[ype: ‘trep’
biner: Movie Extends Box (*mvex’)
Hatory: No

box can be used to . document or summarize characteristics of the track in the subsed

5.2 Syntax

s TradkBxtensionPropertiesBox extends FullBox(‘trep’, 0, 0) {
nsighed int (32) track id;
/ AAny number of boxes may follow

size of the

loment also;

uent movie

8.8.1

5.3 Semantics

track_id indicates the track for which the track extension properties are provided in this box.
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8.8.16 Alternative Startup Sequence Properties Box

8.8.16.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘assp’

Track Extension Properties Box (*trep’)
No

Zero or one

This box indicates the properties of alternative startup sequence sample groups in the subsequent track

fragments o

f the track indicated in the containing Track Extension Properties box.

Version 0 o
Group box
Startup Seq
alternative

8.8.16.2 Sy

class Alt

if (ve

sig

else 1
uns
for

}
}
}

8.8.16.3 Se¢

min it
groy
thar
sam
box,
box
num_er

dociimented in this box.

groupi
entr

the Alternative Startup Sequence Properties box shall be used if version 0 of the Samp
s used for the alternative startup sequence sample grouping. Version 1 of the Altern
uence Properties box shall be used if version 1 of the Sample to Group box is used fo
startup sequence sample grouping.

ntax
brnativeStartupSequencePropertiesBox extends FullBox(‘assp’, version
sion == 0) {
hed int (32) min initial alt startup offset;
f (version == 1)
igned int (32) num entries;
(j=1; j <= num entries; j++) {

hnsigned int (32)
Eigned int (32)

grouping type parameter’;
min initial alt startup offset;

mantics

itial alt startup offset:No value of sample_offset[ 1] of the referred sample
p description entries of the alternative startup sequence sample grouping shall be smal
min_initial_alt_startup_offset. In version 0 of this box, the alternative startup sequence
ple grouping using version'0 of the Sample to Group box is referred to. In version 1 of th

is referred to as further constrained by grouping type parameter.
tries indicatés;the number of alternative startup sequence sample groupings

ng typé¢parameter indicates which one of the alternative sample groupings this
y applies-to.

8.8.17 Metaldata and user data in movie fragments

the alternative startup sequence sample grouping using version 1 of the Sample to Group

le to
htive
 the

ler

is

loop

When meta boxes occur in movie fragment or track fragment boxes, the following applies. The file must
have been fragmented such that any meta-data needed in the movie or track fragment is formed from
the union of the meta-data in the movie box and the fragment, not considering or using meta-data in
any other fragment. Meta-data in a movie or track fragment is logically ‘arriving late’ but is valid for the
entire track. When a file is de-fragmented, the meta-data in the movie or track fragments must be
merged into the movie or track boxes, respectively. This process allows for ‘just in time’ delivery of
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support resources, and bandwidth management, while preserving the essentially atemporal nature of
untimed meta-data. If meta-data truly changes over time, a timed meta-data track may be needed.

If, during this merge, there are either (a) meta-data items with the same item_ID or (b) user-data items

with the same type, then the following applies:

a) all occurrences of the data (user-data box or meta-data item) must be ‘true’ for the entire movie
including all fragments;

b) the occurrences in higher-numbered movie fragments (‘later’ occurrences) may be more
accurate or ‘preferred’;

1) H e ] daota i P -Te-y - | H £ L ] e i ‘ £ 4 ’

(} I1I lJal i uiarl, Udid IIl dIT1 Cllll.}l._y IIIILIdl I1ITUVIC dlUIlll ula_y oUT Ulll_y CollllIIdiTo Ul TIUU LU UTA ,eed
values, and data in a final otherwise empty movie fragment may be the ‘final’ or mast accurate
values.

8.9 | Sample Group Structures
8.9.1 Introduction
This| clause specifies a generic mechanism for representing a partition\of the samples in a track. A

sample grouping is an assignment of each sample in a track to be a member of one sample g

ona
and
samj
file 1
layel

Sam
repr
cont
be n
diffe

Agr
mea
docy
I fra

grouping criterion. A sample group in a sample grouping is netlimited to being contigu
may contain non-adjacent samples. As there may be mere than one sample grouy
bles in a track, each sample grouping has a type field to indicate the type of grouping. Fo
night contain two sample groupings for the same tfack: one based on an assignment
's and another to sub-sequences.

pble groupings are represented by two linked data structures: (1) a SampleTo
bsents the assignment of samples to, sample groups; (2) a SampleGroupDescri
hins a sample group entry for each sample group describing the properties of the group
hultiple instances of the SampleToGroup and SampleGroupDescription boxe
rent grouping criteria. These aredistinguished by a type field used to indicate the type ¢

buping of a particular greuping type may use a parameter in the sample to group mappi
hing of the parameter must be documented with the group. An example of thi
mented the sync points in a multiplex of several video streams; the group definition mi
me’, and the group parameter might be the identifier of each stream. Since the sample 4

ocCc

sam

layeras

rs once forseach stream, it is now both compact, and informs the reader about ¢

roup, based
bus samples
ing for the
r example, a
f sample to

Group box
ption box
. There may
s based on
f grouping.

ng; if so, the
s might be
cht be ‘Is an
p group box
ach stream

is case each

ample belongs to.
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8.9.2 Sample to Group Box

8.9.2.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘sbgp’

Sample Table Box (*stbl’) or Track Fragment Box (*traf’)
No

Zero or more.

This table can be used to find the group that a sample belongs to and the associated description of that
sample group. The table is compactly coded with each entry giving the index of the first sample of a run
of samples with the same sample group descriptor. The sample group description ID is an index that

refers to a §
each samplg

There may
in a track.

bampleGroupDescription box, which contains entries describing the characteristics of

group.

be multiple instances of this box if there is more than one sample grouping fer‘the sanjples

Each instance of the SampleToGroup box has a type code that distinguishes diffq

sample gro

Sample Table Box or Track Fragment Box. The associated SampleGroupDegcription shall ind
the same vallue for the grouping type.

Version 1 of

8.9.2.2 Sy

aligned (8
extend

unsign
if (ve
uns

unsign
for (i

uns
uns

}
}

8.9.2.3  Se¢

versid
groupi
groy

pings. There shall be at most one instance of this box with a particular‘grouping typd

this box should only be used if a grouping type parameteris needed.

ntax
class SampleToGroupBox
5 FullBox (‘sbgp’, version, 0)

ed int (32) grouping type;
rsion == 1) {
igned int (32) grouping type pakameter;

ed int (32) entry count;
=1; 1 <= entry count; i+#)

igned int (32) sample(gount;
igned int (32) group.,description_ index;
mantics

n is an integer that specifies the version of this box, either 0 or 1.
ng type)is an integer that identifies the type (i.e. criterion used to form the sa
ps) ofithe sample grouping and links it to its sample group description table with the §

gr

Valj‘e for’/ grouping type. At most one occurrence of this box with the same valug

rent
in a
icate

mple
ame
for

iping type (and, if used, grouping type parameter) shall exist fora tn

ck.

grouping type parameter isan indication of the sub-type of the grouping

entry count is an integer that gives the number of entries in the following table.

sample count is an integer that gives the number of consecutive samples with the same sample
group descriptor. If the sum of the sample count in this box is less than the total sample count,
or there is no sample-to-group box that applies to some samples (e.g. it is absent from a track
fragment), then the reader should associates the samples that have no explicit group association
with the default group defined in the SampleDescriptionGroup box, if any, or else with no group.
It is an error for the total in this box to be greater than the sample count documented
elsewhere, and the reader behaviour would then be undefined.
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group description index is an integer that gives the index of the sample group entry which
describes the samples in this group. The index ranges from 1 to the number of sample group
entries in the SampleGroupDescription Box, or takes the value 0 to indicate that this

sample is a member of no group of this type.

8.9.3 Sample Group Description Box

8.9.3.1 Definition

Box Type: ‘sgpd’
Container: Sample Table Box (*stbl’) or Track Fragment Box (*traf’)
Mandatory: No

Quarrtity—Zeroormors, withtonme foreactr SampletoGroup Box—————————]

This
infor

Ther
in a
diffe
type

Samg

The

type
sam|]
audi

description table gives information about the characteristics of sample groups. The
mation is any other information needed to define or characterize the sample group.

e may be multiple instances of this box if there is more than one samplégrouping for

rent sample groupings. There shall be at most one instance of this box with a particul
in a Sample Table Box or Track Fragment Box. The associatedSampleToGroup shall
e value for the grouping type.

information is stored in the sample group description®box after the entry-count. An ab
is defined and sample groupings shall define derived types to represent the descrip
ble group. For video tracks, an abstract Visual SanpleGroupEntry is used with simi
b and hint tracks.

NOTE In version 0 of the entries the base classes for sample group description entries are neither boxe

descriptive

the samples

track. Each instance of the SampleGroupDescription box has altype code that djistinguishes

ar grouping
indicate the

stract entry
tion of each
ar types for

b nor

have a size that is signaled. For this reason, use of version 0 entries is deprecated. When defining derived
classes, ensure either that they have afiged size, or that the size is explicitly indicated with a length fiell. An
implied size (e.g. achieved by parsing the data) is not recommended as this makes scanning the array
difficult.

8.9.3.2 Syntax

// $equence Entry

abstract class SampleGroupDescriptionEntry (unsigned int (32) grouping type)

{

}

abstract class VisualSampleGroupEntry (unsigned int (32) grouping type) extends

SampleGroupPescriptionkEntry (grouping type)

}

abstract class AudioSampleGroupEntry (unsigned int (32) grouping type) extends

SampleGroupDescriptionkEntry (grouping type)

{

}

abstract class HintSampleGroupEntry (unsigned int (32) grouping type) extends

SampleGroupDescriptionEntry (grouping type)

{
}
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SampleGroupDescriptionEntry (grouping type)

}

abstract class TextSampleGroupEntry (unsigned int (32) grouping type) extends
SampleGroupDescriptionEntry (grouping type)

{
}

aligned (8

) class SampleGroupDescriptionBox (unsigned int (32) handler type)

extends FullBox ('sgpd', version, 0){
unsigned int (32) grouping type;
if (version==1) { unsigned int(32) default length; }

extends

if (version>=2)
unsjgned int (32) default sample description index;
unsigned int (32) entry count;
int 1i;
for (i|= 1 ; i <= entry count ; i++){
if |(version==1)

Sam;

8.9.3.3  Se¢

versid
group]
this
grou
defaul
entr|
proy
that
entry |
defaul
if it
descri
entr

8.9.4 Repr

Support fo

i f (default length==0) {
unsigned int (32) description length;

bleGroupEntry (grouping type);
/ an instance of a class derived from SampleGroupEntry
/ that 1is appropriate and permitted for the média type

mantics

n is an integer that specifies the version of this'box.
ng type is an integer that identifies the SampleToGroup box that is associated

ping_type, then there shall be only one'occurrence of this box with this grouping_type.
t sample description inde%! specifies the index of the sample group descrip
y which applies to all samples in the track for which no sample to group mapping is
ided through a SampleToGroup box. The default value of this field is zero (indicating
the samples are mapped-to no group of this type).

|count is an integer that gives the number of entries in the following table.

t length indicates the length of every group entry (if the length is constant), or zer
s variable

ption lengthyindicates the length of an individual group entry, in the case it varies
y to entry andidefault length is therefore 0

esentation of group structures in Movie Fragments

F.Sample Group structures within Movie fragments is provided by the use of

with

sample group description. If grouping type_parameter is not defined for a given

tion

b (0)

from

the

SampleToGroup Box with the container for this Box being the Track Fragment Box (trat’ ). The
definition, syntax and semantics of this Box is as specified in subclause 8.9.2.

The SampleToGroup Box can be used to find the group that a sample in a track fragment belongs to
and the associated description of that sample group. The table is compactly coded with each entry
giving the index of the first sample of a run of samples with the same sample group descriptor. The
sample group description ID is an index that refers to a SampleGroupDescription Box, which
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contains entries describing the characteristics of each sample group and present in the
SampleTableBox.

There may be multiple instances of the SampleToGroup Box if there is more the one sample grouping
for the samples in a track fragment. Each instance of the SampleToGroup Box has a type code that
distinguishes different sample groupings. The associated SampleGroupDescription shall indicate
the same value for the grouping type.

The total number of samples represented in any SampleToGroup Box in the track fragment must
match the total number of samples in all the track fragment runs. Each SampleToGroup Box
documents a different grouping of the same samples.

Zero| or more SampleGroupDescription boxes may also be present in a Track Fragment|Box. These
definitions are additional to the definitions provided in the Sample Table of the track'in thg Movie Box.
Groyp definitions within a movie fragment can also be referenced and used from withip that same
movje fragment.

WitHin the SampleToGroup box in that movie fragment, the group-description indexes| for groups
defined within the same fragment start at 0x10001, i.e. the index value™1, with the value 1 in the top 16
bits.[This means there must be fewer than 65536 group definitions for this track and grouping type in
the gample table in the Movie Box.

When changing the size of movie fragments, or removing them, these fragment-local group definitions
will heed to be merged into the definitions in the mgyie'box, or into the new movie fragments, and the
index numbers in the SampleToGroup box(es) adjusted accordingly. It is recommended that, in this
process, identical (and hence duplicate) definitions not be made in any SampleGroupDesdription box,
but that duplicates be merged and the indexes adjusted accordingly.

8.1(0 User Data
8.10{1 User Data Box

8.10J1.1 Definition

Box [['ype: ‘udta’

Container: Movie Box(*moov’), Track Box (*trak’),

Movie Fragment Box (‘moof /) or Track Fragment Box (‘traf’)
Mangatory: No

Quantity: _“Zero or one

This| bex contains objects that declare user information about the containing box ahd its data
(presentation or tracK]J.

The User Data Box is a container box for informative user-data. This user data is formatted as a set of
boxes with more specific box types, which declare more precisely their content.

The handling of user-data in movie fragments is described in 8.8.17.
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8.10.1.2 Syntax

aligned(8)

{

class UserDataBox extends Box (‘udta’)

8.10.2 Copyright Box

8.10.2.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘cprt’

User data box (‘udta’)
No

Zero or more

The Copyri
contained V

pht box contains a copyright declaration which applies to the entire presentatioh,
vithin the Movie Box, or, when contained in a track, to that entire track. There ma

multiple copyright boxes using different language codes.

8.10.2.2 Sy

aligned (8
extend
const
unsign
string

}

8.10.2.3 Se
langud

char
The
noticyg
If U7

vhen
y be

ntax
class CopyrightBox
5 FullBox (‘cprt’, version = 0, 0) {
pbit (1) pad = 0;
bd int (5) [3] language; // IS0-639-2/T language code
notice;
mantics
ge declares the language code for the following text. See ISO 639-2/T for the set of three

acter codes. Each character is packed as the difference between its ASCII value and (
code is confined to being three lower-caseletters, so these values are strictly positive.
is a null-terminated string in either UTF-8 or UTF-16 characters, giving a copyright nq

[F-16 is used, the string shall start with the BYTE ORDER MARK (0xFEFF), to distingu

from a UTF-8 string. This mark does ngt-form part of the final string.

8.10.3 Trac

8.10.3.1

A typical prf
for audio, e

k Selection Box

Introduction

esentation stored-in-a file contains one alternate group per media type: one for video
tc. Such a file may include several video tracks, although, at any point in time, only ol

them should be played.or:streamed. This is achieved by assigning all video tracks to the same alter

group. (See

All tracks in

subclause\8.3.2 for the definition of alternate groups.)

analternate group are candidates for media selection, but it may not make sense to sy

x60.

tice.
sh it

one
ne of
nate

vitch

between so

anfihacn +ranlre Ay g o cnccin. oLz netanea o aApn

ideo

d One r 3 awnracurtching oty
TCOT IO SCIratics Our TS o oCSSTUTL Uit IIray 10T S tannCe—arrovy —Svv IcCITTiT g oCTvv CTIT

tracks at different bitrates and keep frame size but not allow switching between tracks of different
frame size. In the same manner it may be desirable to enable selection - but not switching - between
tracks of different video codecs or different audio languages.

The distinction between tracks for selection and switching is addressed by assigning tracks to switch
groups in addition to alternate groups. One alternate group may contain one or more switch groups. All
tracks in an alternate group are candidates for media selection, while tracks in a switch group are also
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available for switching during a session. Different switch groups represent different operation points,

such as different frame size, high/low quality, etc.

For the case of non-scalable bitstreams, several tracks may be included in a switch group. The same also

applies to non-layered scalable bitstreams, such as traditional AVC streams.

By labelling tracks with attributes it is possible to characterize them. Each track can be labelled with a

list of attributes which can be used to describe tracks in a particular switch group or differen
that belong to different switch groups.

8.10.3.2 Definition

Box [[ype: ‘tsel’

Container: User Data Box (*udta’)
Mangdatory: No

Quantity: Zero or One

The track selection box is contained in the user data box of the track it modifies.

8.10/3.3 Syntax

aligned(8) class TrackSelectionBox

gxtends FullBox(‘tsel’, version = 0, 0) {

femplate int (32) switch group = 0;

unsigned int (32) attribute list[]; // £0 end of the box

8.10{3.4 Semantics

gwitch group is an integer that specifies a group or collection of tracks. If this field

tracks that can be used for switching between each other. Tracks that belong to the §

information thatdistinguishes the track.

8.10{3.5 Attributes

© ISO/IEC 2015 - All rights reserved

tiate tracks

s 0 (default

value) or if the Track Selection box is‘absent there is no information on whether the track can be
used for switching during playingor streaming. If this integer is not 0 it shall be the same for

ame switch

group shall belong to the same alternate group. A switch group may have only one member.

attribute list is alist,tothe end of the box, of attributes. The attributes in this list should be
used as descriptions~of tracks or differentiation criteria for tracks in the same flternate or
switch group. Each differentiating attribute is associated with a pointer to the field or
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The following attributes are descriptive:

Name Attribute  Description

Temporal ‘tesc’  The track can be temporally scaled.
scalability

Fine-grain SNR ‘fgsc’  The track can be scaled in terms of quality.
scalability

Coarse-grain SNR ‘cgsc’  The track can be scaled in terms of quality.
scalability

Spatial scalahility ‘spsc’ The track can be spatially scaled
Region-of-interest ~ ‘resc’  The track can be region-of-interest scaled.
scalabillity

View sgalability ‘vwsc’  The track can be scaled in terms of number of views.

The following attributes are differentiating:

Name Attribute  Pointer

Codec ‘cdec’  Sample Entry (in Sample Description box of media
track)

Screen|size ‘scsz’  Width and height fields of Visual Sample Entries.

Max pdcket size ‘mpsz’  Maxpacketsize fieldin RTP Hint Sample Entry

Media type ‘mtyp’  Handlertype in Handler box (of media track)

Media |anguage ‘mela’  Language field in Media Header box

Bitrate ‘bitr’  Total size of‘the samples in the track divided by the
durationgirthe track header box

Frame|rate ‘frar’  Number of samples in the track divided by duration
inithe track header box

Numbegr of views ‘nvws’ ~\Number of views in the sub track

Descriptive| attributes characterize the tracks they modify, whereas differentiating attrik
differentiat¢ between tracks that belong to the same alternate or switch groups. The pointer
differentiating attributetindicates the location of the information that differentiates the track from g

tracks with the same attribute.

8.10.4 Trac¢k Kind

8.10.4.1 Definition

Box Type: ‘kind’

Container: User data box (*udta’)ina track

Mandatory: No
Quantity:  Zero or more

The Kind box labels a track with its role or kind.
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It contains a URI, possibly followed by a value. If only a URI occurs, then the kind is defined by that URI;
if a value follows, then the naming scheme for the value is identified by the URI. Both the URI and the
value are null-terminated C strings.

More than one of these may occur in a track, with different contents but with appropriate semantics
(e.g. two schemes that both define a kind that indicates sub-titles).

8.10.4.2 Syntax

aligned(8) class KindBox
extends FullBox(‘kind’, version = 0, 0) {
string schemeURI;

§tring value;

}

8.10/4.3 Semantics

gchemeURT is a NULL-terminated C string declaring either the identifier of;the kind, if njo value
follows, or the identifier of the naming scheme for the following value:
value is a name from the declared scheme

8.11 Metadata Support
A common base structure is used to contain general metadata, called the meta box.

8.11]1 The Meta box

8.11]1.1 Definition

Box [[ype: ‘meta’

Conffainer: File, Movie Box (‘moov'’), TrackBoX (‘trak’),

Additional Metadata Container\Box (‘meco’),

Movie Fragment Box (‘moof}Jor Track Fragment Box (‘traf’)
Mangdatory: No

Quantity: Zero or one (in File, *meov’, and *trak’), One or more (in ‘meco’)

A mepta box contains descriptive or annotative metadata. The 'meta' box is required §o contain a
‘hdllr’ box indicating the structure or format of the ‘meta’ box contents. That metadata is located
eithgr within a box within this box (e.g. an XML box), or is located by the item identified by a primary
item|box.

All ofher contained boxes are specific to the format specified by the handler box.

The pther-boxes defined here may be defined as optional or mandatory for a given format. If they are
used, then ‘rhpy must take the form cppr‘iﬁpd here_These np’rinnql boxes include a data-infonmation box,

which documents other files in which metadata values (e.g. pictures) are placed, and a item location
box, which documents where in those files each item is located (e.g. in the common case of multiple
pictures stored in the same file). At most one meta box may occur at each of the file level, movie level, or
track level, unless they are contained in an additional metadata container box (‘meco’).

If an Item Protection Box occurs, then some or all of the meta-data, including possibly the primary
resource, may have been protected and be un-readable unless the protection system is taken into
account.
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The handling of meta-data in movie fragments is described in 8.8.17.

8.11.1.2 Syntax

aligned(8)

class MetaBox (handler type)
extends FullBox(‘meta’, version = 0, 0)
theHandler;

HandlerBox (handler type)

PrimaryItemBox primary resource; // optional
DataInformationBox file locations; // optional
ItemLocationBox item locations; // optional
ItemProtectionBox protections; // optional
ItemInfoBox item infos; // optional
IPMPControlBox IPMP control; // optional
ItemReferenceBox item refs; // optional
ItemDaaBoX Ttem data; 77 optionat
Box bther boxes|[]; // optional

}
8.11.1.3 Sg

The stry
is id
ite

8.11.2 XML

8.11.21 D

Box Type:
Container:
Mandatory:
Quantity:

When the p
box, one of
defined bin{

Within an X
which indic

8.11.2.2 Sy

aligned (8
ext
string

aligned (8
ext

mantics

cture or format of the metadata is declared by the handler. In the case thatthe primary
m_type, the handler type may be the same as the item type.

Boxes

efinition

‘xml * or ‘bxml’

Meta box (*meta’)

No
Zero or one

rimary data is in XML format and it is desired that the XML be stored directly in the n

hese forms may be used. The Binary-XML Box may only be used when there is a single
irization of the XML for that defined-format as identified by the handler.

ML box the data is in UTF:8:format unless the data starts with a byte-order-mark (B
htes that the data is in UTE-16 format.

ntax

class XMLBoxX
bnds FullBex ( ‘xml
xml ;

7
’

version 0, 0)

{

clags BinaryXMLBox
brids FullBox (‘bxml’,

version = 0, 0) {

unsign

edh1nt (8) data [],- ,/,/ to end of box

data

entified by a primary item, and that primary item has an item information entry with an

neta-
well-

OM),
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8.11.3 The Item Location Box

8.11.3.1 Definition

Box Type: ‘iloc’

Container: Metabox (‘meta’)
Mandatory: No

Quantity: Zero or one

The item location box provides a directory of resources in this or other files, by locating their container,

their offset within that container, and their length. Placing this in binary format enables common
handling of this data, even by systems which do not understand the particular metadata system

(hanldler) used. For example, a system might integrate all the externally referenced metadaf

into

The
field
Thes

The

The
refer
the

Item|
subs
exte

one place, re-adjusting offsets and references accordingly.

box starts with three or four values, specifying the size in bytes of the offiset fie
base offset field, and, in versions 1 and 2 of this box, the extent dnidex fields, 1
e values must be from the set {0, 4, 8}.

ronstruction method field indicates the ‘construction method*for the item:

file_offset: by the usual absolute file offsets into thedfile-at data_reference_index;
(construction_method == 0)

() idat_offset: by box offsets into the idat box inthe same meta box; neither the
data_reference_index nor extent_index fields.are used; (construction_method ==

i) item_offset: by item offset into the items.indicated by the extent_index field, whig
used (currently) by this construction method. (construction_method == 2).

extent_index is only used for the method item_offset; it indicates the 1-based index
ence with referenceType ‘iloc’ linked from this item. If index_size is 0, then the value
alue 0 is reserved.

s may be stored fragmentéd into extents, e.g. to enable interleaving. An extent is a
et of the bytes of the resource; the resource is formed by concatenating the extents,
nt is used (extent_‘count = 1) then either or both of the offset and length may be imp

If the offset\is not identified (the field has a length of zero), then the beginning o
(offset 0)'is implied.

Ifthe length is not specified, or specified as zero, then the entire length of the sourc
References into the same file as this metadata, or items divided into more than

a resources

Id, 1length
espectively.

1)
h is only

of the item
| is implied;

contiguous
If only one
ied:

F the source

b is implied.
one extent,

should have an explicit offset and length, or use a MIME type requiring a different in
of the file, to avoid infinite recursion.

The size of the item is the sum of the extent lengths.

NOTE Extents may be interleaved with the chunks defined by the sample tables of tracks.

The offsets are relative to a data origin. That origin is determined as follows:
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1

when the Meta box is in a Movie Fragment, and the construction_method specifies a file offset,

and the data reference indicates ‘same file’, the data origin is the first byte of the enclosing
Movie Fragment Box (as for the default-base-is-moof flag in the Track Fragment Header);

2)
begi

3)
begi

4)

nning of the file identified by the data reference;

nning of data[] in the Item Data box;

in all other cases when the construction_method specifies a file offset, the data origin is the

when the construction_method specifies offsets into the Item Data box, the data origin is the

when the data reference specifies another item, the data origin is the first byte of the

cong

Note - T}
contrast,

The data-re
metadata, o

Some refers

MP4 file might be ‘included’ in this way). Normally such offsets in the jtem itself are relative tq

beginning

calculations
this specifig
file; the bas

If an item i
information
formed fron

For maximym compatibility, version 0 of\this box should be used in preference to version 1

construct
be used wh
required.

atenated data (of all the extents) of that item;

pere are offset calculations in other parts of this file format based on the beginning of a box header; i
tem data offsets are calculated relative to the box contents.

ference index may take the value 0, indicating a reference into thé same file as
I an index into the data-reference table.

enced data may itself use offset/length techniques to addressiresources within it (e.

f the containing file. The field ‘base offset’ provides-an additional offset for o
within that contained data. For example, if an MP4 file(is'included within a file formatt

b offset adds to those offsets.

constructed from other items, and those source items are protected, the offset and lg
apply to the source items after they have been de-protected. That is, the target item ds
1 unprotected source data.

fion method==0, or versioni 2 when possible. Similarly, version 2 of this box should
en support for large item ID values (exceeding 65535) is required or expected t

this

9
b-

an
the
ffset
pd to

ation, then normally data-offsets within that MP4~Section are relative to the beginning of

ngth
ita is

with
only
o be
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8.11.3.2 Syntax

aligned(8) class ItemLocationBox extends FullBox(‘iloc’, version, 0) {

unsigned int (4) offset size;

unsigned int (4) length size;

unsigned int (4) base offset size;

if ((version == 1) || (version == 2)) {
unsigned int (4) index size;

} else {
unsigned int (4) reserved;

if (version < 2) {

unsigned int (16) item count;
} else if (version == 2)
unsigned int (32) item count;

for (i=0; i<item count; i++) {
if (version < 2)

unsigned int(16) item ID;
} else if (version == 2)
unsigned int(32) item ID;
if ((version == 1) || (version == 2)) {
unsigned int (12) reserved = 0;
unsigned int (4) construction method;
unsigned int (16) data_ reference index;
unsigned int (base offset size*8) base offsef;
unsigned int (16) extent count;
for (j=0; j<extent count; Jj++)
if (((version == 1) || (version == 2)))&& (index size > 0)) {
unsigned int (index size*8) extent index;

unsigned int (offset size*8) extent offset;
unsigned int (length size*8) extent length;

8.11)3.3 Semantics

¢ffset sizeistaken from theset {0, 4, 8} and indicates the length in bytes of the of flset field.
length sizeistaken fromthe set {0, 4, 8} and indicates the length in bytes of the 1enjgth field.
base offset size is-taken from the set {0, 4, 8} and indicates the length in hytes of the
base offset field.
index size is takenfrom the set {0, 4, 8} and indicates the length in bytes of the ext¢nt index
field.

ltem countycounts the number of resources in the following array.
ltem ID jsan arbitrary integer ‘name’ for this resource which can be used to refer tq it (e.g. in a
URL).

¢onstxuction method is taken from the set 0 (file), 1 (idat) or 2 (item)
data=reference-index is either zero (‘this file’) or a 1-based index into the data references in

the data information baox

base offset provides a base value for offset calculations within the referenced data. If
base offset sizeis0,base offset takes the value 0, i.e. it is unused.

extent count provides the count of the number of extents into which the resource is
fragmented; it must have the value 1 or greater

extent index provides an index as defined for the construction method

extent offset provides the absolute offset, in bytes from the data origin of the container, of this
extent data. [f offset sizeis0, extent_ of fset takes the value 0
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extent length provides the absolute length in bytes of this metadata item extent. If
length size is 0, extent_length takes the value 0. If the value is 0, then length of the extent
is the length of the entire referenced container.

8.11.4 Primary Item Box

8.11.4.1 Definition

Box Type: ‘pitm’
Container: Metabox (‘meta’)
Mandatory: No
Quantity: Zero or one
For a given|handler, the primary data may be one of the referenced items when it is desired thab|it be
stored elsewhere, or divided into extents; or the primary metadata may be contained in the\metd-box
(e.g. in an XML box). Either this box must occur, or there must be a box within the meta-box (e.g. an[XML
box) containing the primary information in the format required by the identified handler.
8.11.4.2 Syntax
aligned(8) class PrimaryIltemBox
extegnds FullBox (‘pitm’, version, 0) {
if (veysion == 0)
unsfigned int (16) item ID;
} else
unsfigned int(32) item ID;
}
}
8.11.4.3 Semantics
item 1D is the identifier of the primary item. Version 1 should only be used when large item ID
values (exceeding 65535) are required or expected to be required.
8.11.5 Item|Protection Box
8.11.5.1 Definition
Box Type: |‘ipro’
Container: |Metabox (‘meta’)
Mandatory:|No
Quantity: |Zero or one
The item grotection box provides an array of item protection information, for use by the [[tem
Information Box.
8.11.5.2 Syntax
aligned(8) class ItemProtectionBox

extends FullBox(‘ipro’, wversion

0, 0)

{

unsigned int (16) protection count;

for (i=

{

1; i<=protection count; i++)

ProtectionSchemeInfoBox protection information;
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6 Item Information Box
6.1 Definition

‘iinf’

Container: Meta Box (‘meta’)

Man

Quantity:

datory: No
Zero or one

12:2015(E)

The Item information box provides extra information about selected items, including symbolic (‘file’)
names. It may optionally occur, but if it does, it must be interpreted, as item protection or content
encoding may have changed the format of the data in the item. If both content encoding and protection

are i
enco

This
incrd

Four
as sy
that
appl
metd
thes
item

If n
exte
term
byte

of e3

If fil
deliy
from
file d

It is
iden
Howj

indicated for an item, a reader should first un-protect the item, and then decode thedtg
ding. If more control is needed, an IPMP sequence code may be used.

box contains an array of entries, and each entry is formatted as a box. This array
asing item_ID in the entry records.

versions of the item info entry are defined. Version 1 includes additional information
ecified by an extension type. For instance, it shall be used with, extension type 'fde]
are referenced by the file partition box (' £par '), which is defihed for source file partit
es to file delivery transmissions. Versions 2 and 3 prévide an alternative structu
data item types are indicated by a 32-bit (typically 4-character) registered or defined

e codes are defined to indicate a MIME type or metadata typed by a URI. Version 2 sup
| ID values, whereas version 3 supports 32-bit itetn™D values.

extension is desired, the box may terminate without the extension type fi¢
nsion; if, in addition, content encodifgis not desired, that field also may be absent
inate before it. If an extension is desired without an explicit content encoding, 4

rtension type.

e delivery item informatien is needed and a version 2 or 3 ItemInfoEntry is used,
ery information is stored as a separate item of type ‘fdel’ that is also linked by an ite
the item, to the file\delivery information, of type ‘fdel’. There must be exactly one such
elivery information is needed.

possible-that there are valid URI forms for MPEG-7 metadata (e.g. a schema URI with
Lifying-asparticular element), and it may be possible that these structures could be used
ever;-there is explicit support for MPEG-7 in ISO base media file format family files, and

m’s content

s sorted by

to version 0
| ' for items
ionings and
e in which
rode; two of
ports 16-bit

bld and the
and the box
| single null

signifying the empty string, must\be supplied for the content encoding, before thle indication

hen the file
m reference
reference if

a fragment
for MPEG-7.
this explicit

riisnreferred ac it allaws amana ather thinag-
1S e HOWSHRORI-0tRerHHRES:

sup

a)

b)
c)

T TT-ccooToor T

‘I-frame only’;
binarization and thus compaction;

the use of multiple schemas.

Therefore, the use of these structures for MPEG-7 is deprecated (and undocumented).
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Information on URI forms for some metadata systems can be found in Annex G.

Version 1 of ItemInfoBox should only be used when support for a large number of
itemInfoEntries (exceeding 65535) is required or expected to be required.

8.11.6.2 Syntax

aligned(8) class ItemInfoExtension(unsigned int (32) extension type)

{
}

aligned(8) class FDItemInfoExtension() extends ItemInfoExtension (’fdel’)

string content—tocation

string content MD5;

unsigned int (64) content length;

unsigned int (64) transfer length;

unsigned int (8) entry count;

for (ifl; 1 <= entry count; i++)
unsfgned int (32) group id;

}

aligned(8) class ItemInfoEntry
extegnds FullBox (‘infe’, version, 0) {

if ((version == 0) || (version == 1)) {
unsfigned int (16) item ID;
unsfigned int (16) item protection index
string item name;
string content type;
string content encoding; //optionak
}
if (version == 1) {
unsfigned int (32) extension type; //optional
ItemInfoExtension (extension_ type) ; Yy optional

if (vekrsion »>=
if |(version

N

)
= 2)

insigned int (16) item ID;
} else if (version == 3) {
hinsigned int(32) item ID;
unsfigned int (16) item protection index;

unsfigned int (32) iten type;

string item name;
if [(item type=='miime’)

Etring content type;

Etring content encoding; //optional
} else if (dtém type == ‘uri ‘) {

Etring item uri type;

aligned(8) class ItemInfoBox
extends FullBox(‘iinf’, wversion, 0) {

if (version == 0)
unsigned int (16) entry count;
} else {

unsigned int (32) entry count;

ItemInfoEntry[ entry count ] item infos;
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6.3 Semantics

item id contains either O for the primary resource (e.g., the XML contained in an *xml * box) or

the ID of the item for which the following information is defined.

item protection index contains either 0 for an unprotected item, or the one-based index
into the item protection box defining the protection applied to this item (the first box in the item

protection box has the index 1).

item name is a null-terminated string in UTF-8 characters containing a symbolic name of the item

(source file for file delivery transmissions).

item type is a 32-bit value, typically 4 printable characters, that is a defined valid item type

indicator, such as ‘mime’

content type is a null-terminated string in UTF-8 characters with the MIME type of the item. If

]

¢

(Ta)

8.11

8.11

Box
Cont]
Man

Quantity:

The
level

decoding.

ltem uri type is a stringthatis an absolute URI, that is used as a type indicator:
fontent encoding is an optional null-terminated string in UTF-8 characters used
that the binary file is encoded and needs to be decoded before interpreted. The v
defined for Content-Encoding for HTTP/1.1. Some possible valuesiare “gzip”, “con
“deflate”. An empty string indicates no content encoding. Note that:the item is stor
content encoding has been applied.
bxtension type is a printable four-character code that identifies the extension field
1 with respect to version 0 of the Item information entry,

fontent location is anull-terminated string in UTF-8-characters containing the U
as defined in HTTP/1.1 (RFC 2616).

fontent MD5 is a null-terminated string in UTF-8.haracters containing an MD5 dige
See HTTP/1.1 (RFC 2616) and RFC 1864.

fontent length gives the total length (in byteés) of the (un-encoded) file.

lransfer length gives the total length (in'bytes) of the (encoded) file. Note that tra
is equal to content length if no content encoding is applied (see above).

entry count provides a count of the'number of entries in the following array.

jroup ID indicates a file group to which the file item (source file) belongs. See 3GP
for more details on file groups.

7 Additional Metadata Container Box

7.1 Definition

[ype: ‘meco’

biner: File, MovieBox (*moov '), or Track Box (*trak”’)
Hatory: No

Zeto-or one

hdditional metadata container box includes one or more meta boxes. It can be carrie
ofhe file, in the Movie Box (*moov’), or in the Track Box (*trak’) and shall only be

the item is content encoded (see below), then the content type refers to the item after content

to indicate
hlues are as
npress” and
ed after the
s of version

RI of the file

5t of the file.

insfer length

P TS 26.346

d at the top
present if it

is accompanied by a meta box in the same container. A meta box that is not contained in the additional

metadata container box is the preferred (primary) meta box. Meta boxes in the additional metadata

container box complement or give alternative metadata information. The usage of multiple meta boxes
may be desirable when, e.g., a single handler is not capable of processing all metadata. All meta boxes at
a certain level, including the preferred one and those contained in the additional metadata container

box,

must have different handler types.
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A meta box contained in an additional metadata container box shall contain a primary Item box or the
primary data box required by the handler (e.g., an XML Box). It shall not include boxes or syntax
elements concerning items other than the primary item indicated by the present primary item box or
XML box. URLs in a meta box contained in an additional metadata container box are relative to the
context of the preferred meta box.

8.11.7.2 Syntax

aligned(8)

8.11.8 Met

class AdditionalMetadataContainerBox extends Box('meco')

{

ox Relation Box

8.11.81 D

Box Type:
Container:
Mandatory:
Quantity:

The metabd
level of the
there is no
handler typ

8.11.8.2 Sy

aligned (8
extend
unsign
unsign
unsign

8.11.8.3 Se

first |
second
metabd

defi

bfinition

‘mere’

Additional Metadata Container Box (‘meco’)
No

Zero or more

x relation box indicates a relation between two meta boxes at.the same level, i.e., th{

metabox relation box for those meta boxes. Meta boxes-ate referenced by specifying
PS.
ntax
class MetaboxRelationBox
5 FullBox ('mere', version=0, 0) {
bd int (32) first metabox handlef type;
ed int (32) second metabox handlér type;
ed int (8) metabox relationg
mantics
metabox_handler.type indicates the first meta box to be related.

_metabox handler type indicates the second meta box to be related.

e top

file, the Movie Box, or Track Box. The relation between two'\meta boxes is unspecified if

their

84

x_relation indicates the relation between the two meta boxes. The following valuep are
hed:
1 Therelationship between the boxes is unknown (which is the default when thig box
is.not present);
2_) the two boxes are semantically un-related (e.g., one is presentation, the gther
annotation);
3 the two boxes are semantically related but complementary (e.g., two disjoint sets of
meta-data expressed in two different meta-data systems);
4 the two boxes are semantically related but overlap (e.g, two sets of meta-data
neither of which is a subset of the other); neither is ‘preferred’ to the other;
5 the two boxes are semantically related but the second is a proper subset or weaker

version of the first; the first is preferred;
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6
sets of meta-data expressed in two different meta-data systems).

9 URL Forms for meta boxes

the two boxes are semantically related and equivalent (e.g., two essentially identical

When a meta-box is used, then URLs may be used to refer to items in the meta-box, either using an
absolute URL, or using a relative URL. Absolute URLs may only be used to refer to items in a file-level
meta box.

When interpreting data that is in the context of a meta-box (i.e. the file for a file-level meta-box, the
presentation for a movie-level meta-box, or the track for a track-level meta-box), the items in the meta-

box are treated as shadowing files in the same Tocation as that from which the container fil§

sha
reso
appe
and

If a

jowing means that a reference to another file in the same location as the container

ved to an item within the container file itself. ltems can be addressed within the-cont
nding a fragment to the URL for the container file itself. That fragment starts'with the “
ronsists of either:

) item_ ID=<n>, identifying the item by its ID (the ID may be 0 for the primary resou
) item name=<item name>, when the item information box‘s used.

fragment within the contained item must be addressed, then the initial “#” chara

fragment is replaced by “*”.

Conf{
<ht
with
usin
dire
Not¢g
into
tre
html]

ider the following

fp://a.com/d/v.qrv#item name=treéerhtml*branchl>. We assume that v.
a meta-box at the file level. First, the client strips the fragment and fetches v.qrv
b HTTP. It then inspects the top-level méeta box and adds the items in it, logically, to its

rtory “d” on a.com. It then re-forms the URL as <http://a.com/d/tree.html#

a “#”. The client then either”finds an item named tree.html in the meta box
> . html from a.com, andit then finds the anchor “branchl” within tree.html. If
a file was referenced-using a relative URL, e.g. “f1ower .gif”, then the client conver

absodlute URL using thetormal rules: <http://a.com/d/flower.gif> and again it che

flo
fetch

8.11

This

ver .gif is a named item (and hence shadowing a separate file of this name), and the
es flower«gif froma.com.

10 Statie Metadata

séction defines the storage of static (un-timed) metadata in the ISO file format family.

b came. This
file may be
hiner file by
H” character

Fce);

cter of that

example:
qrv is a file
from a.com
cache of the
branchls.

that the fragment has been eleyated to a full file name, and the first “*” has been transformed back

or fetches
within that
ts this to an
cKks to see if
h if it is not,

Reader support for metadata in general is optional, and therefore it is also optional for the formats

defined here or elsewhere, unless made mandatory by a derived specification.

8.11.

10.1 Simple textual

There is existing support for simple textual tags in the form of the user-data boxes; currently only one is
defined - the copyright notice. Other metadata is permitted using this simple form if:
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a) itus

es a registered box-type or it uses the UUID escape (the latter is permitted today);

b) it uses a registered tag, the equivalent MPEG-7 construct must be documented as part of the
registration.

8.11.10.2 Other forms

When other forms of metadata are desired, then a *‘meta’ box as defined above may be included at the
appropriate level of the document. If the document is intended to be primarily a metadata document
per se, then the meta box is at file level. If the metadata annotates an entire presentation, then the meta
box is at the movie level; an entire stream, at the track level.

8.11.10.3 MIPEG-7 metadata

MPEG-7 me
1) The
2) The

bina

3) Whgd
calld

tadata is stored in meta boxes to this specification.

handler-type is *mp7t’ for textual metadata in Unicode format;

n the format is textual, there is either another box in. the metadata container ‘me

identifying the item containing the MPEG-7 XML.

4) Whg
‘bx
item

5) If ay

n the format is binary, there is either anotherbox in the metadata container ‘meta’, c

containing the MPEG-7 binarized XML:

MPEG-7 box is used at the filejlevel, then the brand ‘mp71’ should be a member o

comjpatible-brands list in the file<type box.

8.11.11 Ite
8.11.11.1 D

Box Type:
Container:
Mandatory:
Quantity:

m Data Box
bfinition

‘idat’

Metadatabox (‘meta’)
No

7ero.or one

handler-type is ‘mp7b’ for binary metadata compressed in the BIM format. In this casg, the
ry XML box contains the configuration information immediately followed by the binarized
XML,

d ‘xml ', which contains the textual MPEG-7 document, or there is a primary item box

hlled

ml ', which contains the binary MPEG:7 document, or a primary item box identifying the

f the

This box contains the data of metadata items that use the construction method indicating that an item'’s
data extents are stored within this box.

8.11.11.2 Syntax

aligned(8) class ItemDataBox extends Box(‘idat’) {

bit (8)

86

datall;
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8.11.11.3 Semantics

data is the contained meta data

8.11.12 Item Reference Box

8.11.12.1 Definition

Box
Con

Type: ‘iref’
tainer: Metadata box (‘meta’)

Mandatory: No
Quantity: Zero or one

The

tem reference box allows the linking of one item to others via typed references. All th

for dne item of a specific type are collected into a single item type reference box, Wwhose

refe
are

then represented by an array of ‘to item ID’s. All these single item type reference boy

collected into the item reference box. The reference types defined for the trackreference bg
8.3.3 may be used here if appropriate, or other registered referénce types. Ve
ItepmReferenceBox with SingleItemReferenceBoxLarge should only be used

from item IDorto item ID values (exceeding 65535) are reqiifed or expected to be

NOTE: This design makes it fairly easy to find all the references of a spécific type, or from a specific item.

An item reference of type *font’ may be used to indicate that an item uses fonts carrieq
the referenced item.

8.11)12.2 Syntax

ali
Box

ali
Box

ali

gned (8) class SingleltemTypeReférenceBox (referenceType) extends
referenceType)

unsigned int (16) from item ID;

uynsigned int (16) reference “count;

for (j=0; j<reference couht; j++) {

unsigned int (16) to:ritem ID;

gned (8) class SingleltemTypeReferenceBoxLarge (referenceType) extends
referenceType)

ynsigned int (329 from item ID;

ynsigned ing (¥6) reference count;

for (j=0;.§<reference count; j++) {

unsighéd int (32) to_item ID;

b references
type is the

fence type, and which has a ‘from item ID’ field indicating which item is linked) The itefns linked to

es are then
x defined in
rsion 1 of
when large
required.

|/defined in

gnedA8) class ItemReferenceBox extends FullBox(‘iref’, version, 0) {
.F

(vzergion==0) {

7
SingleltemTypeReferenceBox references|] ;

} else if (version==1)
SingleItemTypeReferenceBoxLarge references|];

8.11.12.3 Semantics

reference type contains an indication of the type of the reference
from item_id contains the ID of the item that refers to other items
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reference count isthe number of references
to_item id contains the ID of the item referred to

8.11.13 Auxiliary video metadata

An auxiliary video track used for depth or parallax information may carry a meta-data item of type
‘auvd’ (auxiliary video descriptor); the data of that item is exactly one si_rbsp() as specified in ISO/IEC
23002-3. (Note that si_rbsp() is externally framed, and the length is supplied by the item location
information in the file format). There may be more than one of these meta-data items (e.g. one for

parallax info and one for depth, in the case that the same stream serves).

8.12 SuppprtforProtected Sreams——M8M8M89 ——

This sectionl documents the file-format transformations which are used for protected contént. These

transformations can be used under several circumstances:

They must be used when the content has been transformed (e.g. by encryption) in such ajway
thatlit can no longer be decoded by the normal decoder;

They may be used when the content should only be decoded whénthe protection systgm is
understood and implemented.

The transfdrmation functions by encapsulating the original media declarations. The encapsulation

changes the four-character-code of the sample entries, so that protection-unaware readers seg¢ the

media stream as a new stream format.

Because the format of a sample entry varies with media-type, a different encapsulating four-charafter-

code is used for each media type (audio, video, text.etc.). They are:

The transformation of the sample description is described by the following procedure:

88

1)

2)

3)

Stream (Track) Type Sample-Entry Code
Video encv
Audio enca
Text enct
System encs

The| foufr-character-code of the sample description is replaced with a four-character-code
indirating protection encapsulation: these codes vary only by media-type. For example, ‘mpg4v’

is replaced with *encv’ and ‘mp4a’ is replaced with ‘*enca’.

A ProtectionSchemeInfoBox (defined below) is added to the sample description, leaving all
other boxes unmodified.

The original sample entry type (four-character-code) is stored within the
ProtectionSchemeInfoBox, in a new box called the OriginalFormatBox (defined
below);
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There are then three methods for signalling the nature of the protection, which may be used
individually or in combination.

1) When MPEG-4 systems is used, then IPMP must be used to signal that the streams are protected.

2) IPMP descriptors may also be used outside the MPEG-4 systems context using boxes containing

IPMP descriptors.

3) The protection applied may also be described using the scheme type and information boxes.

When IPMP is used outside of MPEG-4 systems, then a ‘global’ IPMPControlBox may also occur

withlin the ‘moov’ atom.

8.12

8.12

Box

Container: Protected Sample Entry, or Item Protection Box (*igro’)

Man

Quantity: One or More

The
encr
and
med
that

Whe

original format. At least one of the following signalling methods must be used to identify th

appl

o)

At le

with an Original Format of ‘mp4v’ exactly the same as ‘mp4v’, by using the IPMP descriptors:
1 Protection Scheme Information Box

1.1 Definition
[ypes: ‘sinf’

Hatory: Yes

yption transform applied and its parameters;,:and also to find other information such
ocation of the key management system. It alse’documents the original (unencrypted) fi
a. The Protection Scheme Information:Box is a container Box. It is mandatory in a s
uses a code indicating a protected stream.

n used in a protected sample entry, this box must contain the original format box to dg

ed:

) MPEG-4 systems\with IPMP: no other boxes, when IPMP descriptors in MPE(
streams areused;

) Schemésignalling: a SchemeTypeBox and SchemeInformationBox, when the
(either’both must occur, or neither).

NOTE When MPEG-4 systems is used, an MPEG-4 systems terminal can effectively treat, for(éxampld, ‘encv’

Protection Scheme Information Box contains all-the information required both to understand the

as the kind
brmat of the
hmple entry

cument the
P protection

-4 systems

se are used

When more

ast_one protection scheme information box must occur in a protected sample entry.

than one occurs, they are equivalent, alternative, descriptions of the same protection. Readers should
choose one to process.
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8.12.1.2 Syntax

aligned(8)
OriginalFormatBox (fmt)

{

class ProtectionSchemeInfoBox (fmt) extends Box('sinf')

original format;

SchemeTypeBox scheme type box; // optional
SchemeInformationBox info; // optional
8.12.2 Original Format Box
8.12.2.1 Definition
Box Types: ‘frma’
Container: [Protection Scheme Information BoX ( ~Simit ), Restricted scheme information Box (,rinf’),
or
Complete Track Information Box (*cinf’)
Mandatory:| Yes when used in a protected sample entry, in a restricted sample entry, or
in a sample entry for an incomplete track.
Quantity: | Exactly one.

The Origingl Format Box ‘frma’ contains the four-character-code of the original un-transfoqmed

sample desg¢ription:

8.12.2.2 Syntax

aligned (8) class OriginalFormatBox (codingname) extends Box ('frma') {

unsigned int (32) data format = codingname;

// format of decrypted, encéded data (in case of protection)
// or un-transformed sample entry (in case of restriction
// and complete track information)

}

8.12.2.3 Semantics

data_ flormat is the four-character-code.¢fthe original un-transformed sample entry (e.g. ‘njp4v’
if thp stream contains protected or restricted MPEG-4 visual material).

8.12.3 IPMRInfoBox

(empty subiclause)

8.12.4 IPMH Control Box

(empty subiclause)

8.12.5 Scheme Type'Box

8.12.5.1 Definition

Box Types: ‘schm’

Container: Protection Scheme Information Box (*sinf ‘), Restricted Scheme Information Box

(‘rinf’),

or SRTP Process box (*srpp ‘)
Mandatory: No
Quantity: Zero or one in ‘sinf’, depending on the protection structure; Exactly one in ‘rinf and ‘srpp’

The Scheme Type Box (* schm’ ) identifies the protection or restriction scheme.

920
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8.12.5.2 Syntax

aligned(8) class SchemeTypeBox extends FullBox('schm', 0, flags) {
unsigned int (32) scheme type; // 4CC identifying the scheme
unsigned int (32) scheme version; // scheme version
if (flags & 0x000001) {

}

unsigned int (8) scheme uril[]; // browser uri

8.12.5.3 Semantics

scheme_type is the code defining the protection or restriction scheme.
scheme version is the version of the scheme (used to create the content)

q
5

8.12
8.12

Box
Cont
(Vrd

Man

Quantity: Zero or one

The
infor
of bq

8.12
alig
H
}
8.13

8.13

Fileg
(‘mg
cont
are |

scheme installed on their system. It is an absolute URI formed as a null-terminat
UTF-8 characters.

6 Scheme Information Box

6.1 Definition

[ypes: ‘schi’
ainer: Protection Scheme Information Box (*sinf’), Restrictéd,Scheme Information E
nf’),

or SRTP Process box (*srpp ‘)
datory: No

Scheme Information Box is a container Box thatis only interpreted by the scheme beir
mation the encryption or restriction systenineeds is stored here. The content of this ba

ox scheme specific datall;

File Delivery Format'Support
1 Introduction

intended fer\transmission over ALC/LCT or FLUTE are stored as items in a top-lev
ta’). The'item location box (*iloc’) specifies the actual storage location of each iter
hiner-file as well as the file size of each item. File name, content type (MIME type), etc.,
reyided by version 1 of the item information box (*iinf ‘).

xes whose type and format are defined bythe scheme declared in the Scheme Type Boxl
6.2 Syntax
ned(8) class SchemelInforfiationBox extends Box('schi') ({

ot have the
ed string in

0X

g used. Any
X is a series

bl meta box
n within the
bf each item

Pre-computed FEC reservoirs are stored as additional items in the meta box. If a source file is split into
several source blocks, FEC reservoirs for each source block are stored as separate items. The
relationship between FEC reservoirs and original source items is recorded in the partition entry box
('paen')located in the FD item information box (' £iin"').

Pre-composed File reservoirs are stored as additional items in the container file. If a source file is split
into several source blocks, each source block is stored as a separate item called a File reservoir. The
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relationship between File reservoirs and original source items is recorded in the partition entry box
('paen') located in the FD item information box ('fiin").

See subclause 9.2 for more details on the usage of the file delivery format.

8.13.2 FD Item Information Box

8.13.2.1 Definition

Box Type: ‘fiin’

Container: Meta Box (‘meta’)
Mandatory: No

Quantity: |Zero or one

The FD itemn information box is optional, although it is mandatory for files using FD hint tracl

provides in
sessions. E4
associated
(identified

formation on the partitioning of source files and how FD hint tracks are combined int
ch partition entry provides details on a particular file partitioning, FEC encoding
File and FEC reservoirs. It is possible to provide multiple entries \for one sourcg
its item ID) if alternative FEC encoding schemes or partitionings are used in the fil

y
partition enlliries are implicitly numbered and the first entry has number 1.

8.13.2.2 Sy

aligned (8
FilePa
FECRes
FileRe

aligned (8
ext
unsign
Partit
FDSess
GrouplI

}
8.13.2.3 S¢

entry |

The semant

ntax

{

class PartitionEntry extends Box('paen')

FtitionBox blocks and symbols;

brvolrBox FEC symbol locations; //optional

servoirBox File symbol locations; //ogtional
class FDItemInformationBox

ends FullBox ('fiin', version = @4%.°0)

ed int (16) entry count;

i onEntry partition entrie&[ entry count 1];
i onGroupBox session info; //optional
HToNameBox group id to ni@me; //optional
mantics

count provides a.count of the number of entries in the following array.

cs of the boxes\are described where the boxes are documented.

8.13.3 File PartitionBox

8.13.3.1 D

bfinition

ks. It
o FD
and
file
p. All

Box Type:
Container:
Mandatory:
Quantity:

“Tpar’

Partition Entry (*paen’)
Yes

Exactly one

The File Partition box identifies the source file and provides a partitioning of that file into source blocks
and symbols. Further information about the source file, e.g., filename, content location and group IDs, is
contained in the Item Information box ('iinf '), where the Item Information entry corresponding to
the item ID of the source file is of version 1 and includes a File Delivery Item Information Extension

92
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(rf£del'). Version 1 of FilePartitionBox should only be used when support for large item ID or
entry count values (exceeding 65535) is required or expected to be required.

8.13.

3.2 Syntax

aligned(8) class FilePartitionBox

extends FullBox ('fpar', version, 0) {

if (version == 0)

unsigned int (16) item ID;
} else {
unsigned int(32) item ID;

unsigned int (16) packet payload size;

i

8.13

]

nsigned int(8) reserved = 0;:
ynsigned int (8) FEC_encoding ID;
unsigned int (16) FEC instance_ ID;
ynsigned int (16) max source block length;
unsigned int (16) encoding symbol length;
ynsigned int(16) max number of encoding symbols;
gtring scheme specific info;
1f (version == 0) {

unsigned int(16) entry count;

else {

unsigned int(32) entry count;

or (i=1; i <= entry count; i++) {
unsigned int (16) Dblock count;
unsigned int (32) block size;

3.3 Semantics

[tem ID references the item in the item location box ('iloc ') that the file partitio
to.
acket payload size gives the target ALC/LCT or FLUTE packet payload
partitioning algorithm. Note that UDP packet payloads are larger, as they also contd
or FLUTE headers.
'EC_encoding ID identifiescthe FEC encoding scheme and is subject to IANA regisg
RFC 5052). Note that i)«value zero corresponds to the "Compact No-Code FEC s
known as "Null-FEC"~(RFC 3695); ii) value one corresponds to the “MBMS FEC
26.346); iii) for values in the range of 0 to 127, inclusive, the FEC scheme is Ful
whereas for valués.in the range of 128 to 255, inclusive, the FEC scheme is Under-Sp
FEC_instance (ID provides a more specific identification of the FEC encoder being
Under-Specifiéd FEC scheme. This value should be set to zero for Fully-Specified F
and shallibe ignored when parsing a file with FEC encoding ID in the range
inclusive. FEC _instance ID is scoped by the FEC_encoding ID. See RFC 5053
details.

hing applies

s5ize of the
in ALC/LCT

tration (see
theme" also
" (3GPP TS
y-Specified,
pcified.
used for an
EC schemes
bf 0 to 127,
for further

hax \source block length givesthe maximum number of source symbols per soufrce block.
pricoding symbol length gives the size (in bytes) of one encoding symbol. All encoding

symbols of one item have the same length, except the last symbol which may be shor

ter.

max number of encoding symbols gives the maximum number of encoding symbols that
can be generated for a source block for those FEC schemes in which the maximum number of
encoding symbols is relevant, such as FEC encoding ID 129 defined in RFC 5052. For those FEC
schemes in which the maximum number of encoding symbols is not relevant, the semantics of

this field is unspecified.

scheme specific info is a base64-encoded null-terminated string of the scheme-specific

object transfer information (FEC-OTI-Scheme-Specific-Info). The definition of the
depends on the FEC encoding ID.
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entry count gives the number of entries in the list of (block count, block size) pairs that
provides a partitioning of the source file. Starting from the beginning of the file, each entry
indicates how the next segment of the file is divided into source blocks and source symbols.

block

count indicates the number of consecutive source blocks of size block size.

block size indicates the size of a block (in bytes). A block_size that is not a multiple of the
encoding_symbol_length symbol size indicates with Compact No-Code FEC that the last source
symbols includes padding that is not stored in the item. With MBMS FEC (3GPP TS 26.346) the
padding may extend across multiple symbols but the size of padding should never be more than
encoding_symbol_length.

8.13.4 FEC Reservoir Box

8.134.1 D

Box Type:
Container:
Mandatory:
Quantity:

The FEC req
reservoirs §
with the fir{
source file.
values and 4

8.13.4.2 Sy

aligned (8
ext
(ve
uns
} else

uns
}

for (i
if

} e
}

uns

if

}
}

8.13.4.3 Se

entry |
the {

EIIniItion

‘fecr’

Partition Entry (*paen’)
No

Zero or One

ervoir box associates the source file identified in the file partition bex (' fpar') with
tored as additional items. It contains a list that starts with the first FEC reservoir assoc
t source block of the source file and continues sequentially through the source blocks 9
Version 1 of FECReservoirBox should only be used when support for large iten
bntry count (exceeding 65535) is required or expectéd to be required.

ntax
class FECReservoirBox
ends FullBox ('fecr', version, 0) {

Fsion == 0)

igned int (16) entry count;
igned int (32) entry count;
t1; 1 <= entry count; i) {
(version == 0)

insigned int (16) item/ID;

[ se {

insigned int (32), ‘item ID;

igned int (32) ( symbol count;

mantics

count gives the number of entries in the following list. An entry count here should 1
otalnumber of blocks in the corresponding file partition box.

item ID indicates the location of the FEC reservoir associated with a source block.
symbol count indicates the number of repair symbols contained in the FEC reservoir.

94

FEC
ated
f the
1D

atch
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8.13.5 FD Session Group Box

8.13.5.1 Definition

Box Type: ‘segr’

Container: FD Information Box (*£iin’)
Mandatory: No

Quantity: Zero or One

The FD session group box is optional, although it is mandatory for files containing more than one FD
hint track. It contains a list of sessions as well as all file groups and hint tracks that belong to each
session. An FD session sends simultaneously over all FD hint tracks (channels) that are listed in the FD

Sess

Only
spec
choi
by th
into

8.13

alig
4
i

8.13

o

on group box for a particular FD session.

one session group should be processed at any time. The first listed hint track'in a se
ifies the base channel. If the server has no preference between the session'groups,
ce should be the first session group. The group IDs of all file groups containing the file{
le hint tracks shall be included in the list of file groups. The file grouppDs can in turn b
file group names (using the group ID to name box) that can be included by the server in

5.2 Syntax

ined (8) class FDSessionGroupBox extends Box(!sSedr')
nsigned int (16) num session groups;
or(i=0; i1 < num session groups; i++) {
unsigned int (8) entry count;
for (j=0; j < entry count; j++) {
unsigned int (32) group ID;

unsigned int (16) num_ channels imn session group;
for (k=0; k < num channels inySession group; k++)
unsigned int (32) hint track id;

5.3 Semantics

bum session groups specifies the number of session groups.
entry count gives the number of entries in the following list comprising all file gro

groups as-specified by the item information entry of each source file. Note that the
sessipngroup should only contain those groups that are listed in this structure.
jroup—ID indicates a file group that the session group complies with.

jum \channels in session groups specifies the number of channels in the sef

ssion group
the default
referenced
e translated
FDTs.

ups that the

session group complies with. The session group contains all files included in thle listed file

FDT for the

sion group.

The value of num channels in session groups shall be a positive integer.

hint track_ ID specifies the track ID of the FD hint track belonging to a particular session group.

Note that one FD hint track corresponds to one LCT channel.
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8.13.6 Group ID to Name Box

8.13.6.1 Definition

Box Type: ‘gitn’

Container: FD Information Box (*£iin’)

Mandatory: No
Quantity: Zero or One

The Group ID to Name box associates file group names to file group IDs used in the version 1 item
information entries in the item information box ('iinf"').

8.13.6.2 Symtax

aligned(8) class GroupIdToNameBox
extends FullBox('gitn', version = 0, 0) {
unsigned int (16) entry count;
for (ifl; i <= entry count; i++) {
unsfigned int (32) group ID;
string group_name;

}
}

8.13.6.3 Semantics

entry [count gives the number of entries in the following list.
group |ID indicates a file group.
group |name is a null-terminated string in UTF-8 charactefs containing a file group name.

8.13.7 File Reservoir Box

8.13.7.1 Definition

Box Type: | ‘fire’

Container: | Partition Entry (‘paen’)
Mandatory:| No

Quantity: [ Zero or One

The File reservoir box associates the*source file identified in the file partition box ('fpar') with| File
reservoirs gtored as additional items. It contains a list that starts with the first File reservoir assoclated
with the firgt source block ofithe source file and continues sequentially through the source blocks df the
source file. Version 1 of F1leReservoirBox should only be used when support for large item ID
orentry ¢ount values(exceeding 65535) is required or expected to be required.
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8.13.7.2 Syntax
aligned(8) class FileReservoirBox
extends FullBox ('fire', version, 0) {
if (version == 0)
unsigned int(16) entry count;
} else
unsigned int(32) entry count;
for (i=1; i <= entry count; i++) {
if (version == 0)
unsigned int(16) item ID;
} else {
unsigned int (32) item ID;
unsigned int (32) symbol count;
}
8.13]7.3 Semantics

8.14
8.14

Sub
tracl
to e:
suit3
tracl
ruleg
kind
swit
such

In o1
spec

to in

For

the total number or blocks in the corresponding file partition box.
[tem ID indicates the location of the File reservoir associated with a-source block.

L Sub tracks
1 Introduction

fracks are used to assign parts of tracks to altermate’and switch groups in the same waj
ks can be assigned to alternate and switch groups to indicate whether those tracks are
ich other and whether it makes sense to_switch between them during a session. Sul
ble for layered media, e.g., SVC and MVC{where media alternatives often are incomme
£ structures. By defining alternate andiswitch groups at sub-track level it is possible to
for media selection and switching for such layered codecs. The over-all syntax is ge
5 of media and backward comipatible with track-level definitions. Sub-track level al
Ch groups use the same numbering as track level groups. The numberings are global ov]
that groups can be defified across track and sub-track boundaries.

der to define sub-tracks, media-specific definitions are required. Definitions for SVC
ified in the AVC file format (ISO/IEC 14496-15). Another way is to define sample gro

clude other media-specific definitions.

bach 'sub track that shall be defined a Sub Track box shall be included in the User Dat

ymbol count indicates the number of source symbols contained in the File reservoir.

b

thenp to sub tracks:using the Sub Track Sample Group box defined here. The syntax can also

intry count gives the number of entries in the following list. An entryycount here should match

I as (entire)
alternatives
b tracks are
surate with
use existing
neric for all
ternate and
er all tracks

d MVC are
s and map
be extended

h box of the

hoiy gtracle Tha Coly Mooy hos hioecte thaot dafinn o d ey d

ation about a

corr

LB i —cantaineo raoxzida 1 o
..,ol_luuulus CI'dUIN 1TT1IVU UUDU T1TIAdUVUIYV UDUA LUILNILAIIIo UU}\'\'LJ CIIdLU UCTIIiIT dairvu Pl\lvlu\' ITIIITUT I11c

sub track in the same track. The Track Selection box for this same track is already located here.

8.14.

2 Backward compatibility

The default is to assign alternate and switch groups to 0 (zero) for (entire) tracks, which means that
there is no information on alternate and/or switch groups for those (entire) tracks. However, file
readers that are aware of sub-track definitions will be able to find sub-track information on alternate
and switch groups even if the track indication is set to 0. This way it is possible to indicate that a file can
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be used by legacy readers by including the appropriate brand in the file type box. A file creator that
requires a reader to be aware of sub-track information should not include legacy brands.

The same method of assigning sub track information can also be applied if all parts of a track except a
sub track belong to the same alternate or switch group. Then the overall definitions can be made on
track level as usual and specific assignments can be made at sub-track level. For sub tracks without
specific assignments, track level assignments apply by default. As before, if a file creator requires a
reader to be aware of sub-track information it should not include legacy brands (which would
otherwise indicate that sub track information can be skipped).

8.14.3 Sub Track box

8.14.3.1 D

Box Type:
Container:
Mandatory:
Quantity:

This box contains objects that define and provide information about a sub track'in the present track.

8.14.3.2 Sy

aligned (8

8.14.4 Sub]

8.14.4.1 D

Box Type:
Container:
Mandatory:
Quantity:

8.14.4.2 Sy

aligned (8
extend
templa
templa
templa
unsign

}
8.14.4.3 S¢

bfinition

‘strk’

User Data box (*udta’) of the corresponding Track box (*trak’)
No

Zero or more

ntax
class SubTrack extends Box(‘strk’) {
'rack Information box
bfinition
‘stri’
Sub Track box (*strk’)
Yes
One
ntax
class SubTrackTnformation
5 FullBox (‘stpal,' version = 0, 0){
e int (16) switch group = 0;
e int (16) ¢ alternate group = 0;
e unsignédi'int (32) sub track ID = 0;
ed int (32)~ attribute list[]; // to the end of the box
mantics

switch group Isan integer that specifies a group or collection of tracks and/or sub tracks. |

this

field is 0 (default value), then there is no information on whether the sub track can be used for
switching during playing or streaming. If this integer is not 0 it shall be the same for tracks
and/or sub tracks that can be used for switching between each other. Tracks that belong to the
same switch group shall belong to the same alternate group. A switch group may have only one
member.
alternate group isan integer that specifies a group or collection of tracks and/or sub tracks. If
this field is 0 (default value), then there is no information on possible relations to other
tracks/sub-tracks. If this field is not 0, it should be the same for tracks/sub-tracks that contain
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alternate data for one another and different for tracks/sub-tracks belonging to different such
groups. Only one track/sub-track within an alternate group should be played or streamed at any
one time.

sub track ID isan integer. A non-zero value uniquely identifies the sub track locally within the
track. A zero value (default) means that sub track ID is not assigned.

attribute list is alist, to the end of the box, of attributes. The attributes in this list should be
used as descriptions of sub tracks or differentiating criteria for tracks and sub tracks in the
same alternate or switch group.

The following attributes are descriptive:

Name Attribut __Description

e
Temporal ‘tesc  The sub-track can be temporally scaled.
scalability '
Fine-grain SNR ‘fgsc  The sub-track can be scaled in terms of guality.
scalability '

Coarse-grain SNR ‘cgsc  The sub-track can be scaled in termsof quality.
scalability '

Spatial scalability ‘spsc  The sub-track can be spatially scaled.

li

Region-of-interest  ‘resc  The sub-track can be reégion-of-interest scaled.
scalability '

View scalability ‘vwsc  The sub-track ¢an be scaled in terms of number of
views.

The following attributes are differentiating:

Name Attribut - Pointer
e

Bitrate ‘bitr  Total size of the samples in the track divided by the
' duration in the track header box

Frame rate ‘frar  Number of samples in the track divided by duration inj
' the track header box

Number.of views ‘nvws  Number of views in the sub track
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8.14.5 Sub Track Definition box

8.14.5.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘strd’

Sub Track box (*strk’)
Yes

One

This box contains objects that provide a definition of the sub track.

8.14.5.2 Syntax

aligned (8

8.14.6 Sub]
8.14.6.1 D

Box Type:
Container:
Mandatory:
Quantity:

This box de
group descr|

8.14.6.2 Sy

aligned (8
extend
unsign
unsign
for (i

uns

}
8.14.6.3 Sg

groupi
in th
item (
group |
desq

8.15 Post-

{

class SubTrackDefinition extends Box(‘strd’)

'rack Sample Group box

efinition

‘stsg’

Sub Track Definition box (*strd’)

No
Zero or more

fines a sub track as one or more sample groups by reféerring to the corresponding sa
iptions describing the samples of each group.

ntax

class SubTrackSampleGroupBox

5 FullBox (‘stsg’, 0, 0){
ed int (32) grouping type;
ed int (16) item count;

= 0; i< item count; i++)

igned int (32) group desaniption index;

mantics

e corresponding(SampletoGroup and SampleGroupDescription boxes.

ount counts thé number of sample groups listed in this box.

description index is an integer that gives the index of the sample group entry w
ribes the-samples in the group.

decoder requirements on media

mple

ng type is an intéger that identifies the sample grouping. The value shall be the same as

hich

8.15.1 General

In order to handle situations where the file author requires certain actions on the player or renderer,
this Subclause specifies a mechanism that enables players to simply inspect a file to find out such
requirements for rendering a bitstream and stops legacy players from decoding and rendering files that

require further processing. The mechanism applies to any type of video codec. In particular it applies to
AVC and for this case specific signalling is defined in the AVC file format (ISO/IEC 14496-15) that allows
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a file author to list occurring SEI message IDs and distinguish between required and non-required
actions for the rendering process.

The mechanism is similar to the content protection transformation where sample entries are hidden

behind generic sample entries, ‘encv’, ‘enca’, etc, indicating encrypted or encapsulated media. The
analogous mechanism for restricted video uses a transformation with the generic sample entry
‘resv’. The method may be applied when the content should only be decoded by players that present
it correctly.

8.15.

2 Transformation

The

A Re
exce

The
Info

The
sche

Notd
follo
‘re
the 1

Notd
from

appl
Forn

method 1s applied as follows:

1) The four-character-code of the sample entry is replaced by a new sample énfry cc
meaning restricted video.

2) A Restricted Scheme Info box is added to the sample descriptien; leaving all
unmodified.

3) The original sample entry type is stored within an Original Format box contd
Restricted Scheme Info box.

strictedSchemeInfoBox is formatted exactly thesame as a ProtectionSchern
pt that is uses the identifier ‘rinf’ instead of ‘sint’ (see below).

priginal sample entry type is contained in the Qriginal Format box located in the Restric
box (in an identical way to the Protection Scheme Info box for encrypted media).

exact nature of the restriction is defihed in the SchemeTypeBox, and the data nee
me is stored in the SchemeInformationBox, again, analogously to protection inform

that restriction and protection can be applied at the same time. The order of the tran
ws from the four-character code of the sample entry. For instance, if the sample e
v/, undoing the above transformation may result in a sample entry type ‘encv’, inc
hedia is protected-

that if the file.author only wants to provide advisory information without stopping leg
playing the-file, the Restricted Scheme Info box may be placed inside the sample en
ying the four-character-code transformation. In this case it is not necessary to include
nat-box.

de ‘resv’

bther boxes

ined in the

eInfoBox,

ted Scheme

led for that

ation.

sformations
try type is
licating that

racy players
try without
an Original
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8.15.3 Restricted Scheme Information box

8.15.3.1 Definition

Box Types:
Container:
Mandatory:
Quantity:

‘rinf’

Restricted Sample Entry or Sample Entry
Yes

Exactly one

The Restricted Scheme Information Box contains all the information required both to understand the
restriction scheme applied and its parameters. It also documents the original (un-transformed) sample
entry type of the media. The Restricted Scheme Information Box is a container Box. It is mandatory in a

sample entr

When used

original sample entry type and a Scheme type box. A Scheme Information box may ‘be re

depending ¢n the restriction scheme.

8.15.3.2 Syntax

aligned(8) class RestrictedSchemeInfoBox (fmt) extends Box ({¥imf') {
OriginglFormatBox (fmt) original format;

Scheme
Scheme

8.15.4 Sche

8.15.4.1 G

When stere

two spatially packed constituent frames that form a stereo pair (frame packing) or only one view

stereo pair
contained i

The Schems

8.15.4.2 Stereo video box

8.15.4.2.1 Definition
Box Type: | “stvi’
Container: | Schemelnformation box (*schi’)

Mandatory:
Quantity:

y that uses a code indicating a restricted stream, i.e.,, ‘resv’.

in a restricted sample entry, this box must contain the original format box to docume

scheme type box;
info; // optional

'ypeBox
[nformationBox

me for stereoscopic video arrangements
pbneral

p-coded video frames are decoded, the. decoded frames either contain a representati

(left and right views in differentstracks). Restrictions due to stereo-coded vided
| the Stereo Video box.

Type *stvi’ (stereoscopicvideo) is used.

Yes(when the SchemeType is *stvi’)
Oue

quired

the

n of
of a
are

The Stereo Video box is used to indicate that decoded frames either contain a representation of two
spatially packed constituent frames that form a stereo pair or contain one of two views of a stereo pair.
The Stereo Video box shall be present when the SchemeTypeis *stvi’.
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8.15.4.2.2 Syntax

aligned(8)

}

template
unsigned
unsigned
unsigned
unsigned
Box []

any box;

class StereoVideoBox extends extends FullBox(‘stvi’,

unsigned int (30)
int (2)

reserved = 0;

single view_allowed;

int (32) stereo_scheme;

int (32) length;

int (8) [length] stereo indication type;
// optional

8.15.4.2.3 Semantics

specifi

st

tha valua of 1 o 1
tHe—vdartde—o+— =+

right view on a monoscopic

ed:

to® 1: The
shall

value of
be unsigned

equal
ereo_indicationitype

length
int (32)

equal to 2: The wvalue of length

equal to 3: The wvalue of length

£+ £
&

shall
which
shall
[ISO/IEC 13818-2:2000/Amd.4]

shall

version

bd 4

cdntains
frame_packing_arrangement_type value from Table D-8 of ISO/IEC 14496-10 [ISO/IEC
14496-10] (‘Definition of frame_packing_arrangement_type’).

stereo_ scheme
stereo indication type shallbeunsigned int (32) which contains th
from Table’ L-1 of ISO/IEC 13818-2
arrangement_type’).

stered_scheme
stereo indication type shall contain two syntax elements of unsigndgd int(8).
The first syntax element shall contain the stereoscopic composition type from Table 4 of
ISO/IEC 23000-11:2009. The least significant bit of the second syntax element ghall contain

bgd 4
(‘D

bd 2

= 0, 0)

single view allowed is an integer. A zero value indicates that the content may only be
displayed on stereoscopic displays. When (single view allowed & 1) is equ
allowed to display the
(single view allowed & 2) is equal to 2, it is allowed to display, the left
monoscopic single-view display.
gtereo_ scheme is an integer that indicates the stereo arrangement scieme used an
indication type according to the used scheme. The following value§ifor stereo gcheme are

al to 1, it is

single-view (“disglay. When

view on a

d the stereo

1: the frame packing scheme as specified by the Frame packing arrangement Supplemental
Enhancement Information message of ISO/IEC 14496-10{ISO/IEC 14496-10]
2: the arrangement type scheme as specified in Annex({ of ISO/IEC 13818-2 [ISO
2:2000/Amd.4]
3: the stereo scheme as specified in ISO/IEC 23000:11 for both frame/service compatible and
2D/3D mixed services.
Other values of stereo_scheme are reserved:
length indicates the number of bytes for thelstereo indication_ type field.
gtereo_indication type indicates the‘Stereo arrangement type according to the
indication scheme. The syntax and semantics of stereo_indication type depend on the
value of stereo scheme. The syntax and semantics for stereo indication type for
the following values of stereo g¢heme are specified as follows:
stereo_scheme

IEC 13818-

used stereo

and
the

and
e type value
pfinition  of

and

F === —m = =~ e e

other bits are reserved and shall be set to 0.
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The following applies when the Stereo Video box is used:

— IntheT

rack Header box

— width and height specify the visual presentation size of a single view after unpacking.

— IntheS

ample Description box

— frame count shall be 1, because the decoder physically outputs a single frame. In other
words, the constituent frames included within a frame-packed picture are not documented by
frame count.

wi
cou

the
dis
arr

spatial resolution of one view of frame-packed video is typically halved along one coord

axi

8.16 Segments

8.16.1 Intro

Media presg
streaming)
necessarily

This Subclat

8.16.2 Segn

Box Type:
Container:
Mandatory:
Quantity:

If segments
‘segment fil
those files, 4

ith and height document the pixel counts of a frame-packed picture (and notthe
nts of a single view within a frame-packed picture).

Pixel Aspect Ratio box documents the pixel aspect ratio of each view~when the vig
blayed on a monoscopic single-view display. For example, in many spatial frame pac
hngements, the Pixel Aspect Ratio box therefore indicates 2:1 or 1;2 pixel aspect ratio, a

5 compared to that of the single-view video of the same format:

duction

ntations may be divided into segments for delivery, for example, it is possible (e.g. in H
to form files that contain a segment -cor concatenated segments - which would
form ISO base media file format compliant files (e.g. they do not contain a movie box).

1se defines specific boxes that may\be used in such segments.
ent Type Box

“styp’

File

No

Zero or more

les’ contain a segment-type box, which must be first if present, to enable identificatiq
nd.declaration of the specifications with which they are compliant.

pixel

w is
king
5 the
nate

TTP
not

are stoped-in separate files (e.g. on a standard HTTP server) it is recommended that hese

n of

A segment type has the same format as an ' £typ' box [4.3], except that it takes the box type 'styp"'.
The brands within it may include the same brands that were included in the ' ftyp' box that preceded
the ‘moov’ box, and may also include additional brands to indicate the compatibility of this segment
with various specification(s).

Valid segment type boxes shall be the first box in a segment. Segment type boxes may be removed if
segments are concatenated (e.g. to form a full file), but this is not required. Segment type boxes that are

not firstin t

104

heir files may be ignored.
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3 Segment Index Box

3.1 Definition

“sidx’

ainer: File

Mandatory: No

Quantity:

Zero or more

The Segment Index box ('sidx') provides a compact index of one media stream within the media
segment to which it applies. It is designed so that it can be used not only with media formats based on
this specification (i.e. segments containing sample tables or movie fragments), but also other media

formats (for example, MPEG-2 Transport Streams [[SO/IEC 13818-1]). For this reasen,
description of the box given here is deliberately generic, and then at the end of this Su
specific definitions for segments using movie fragments are given.

Each Segment Index box documents how a (sub)segment is divided into ene or more s

(whi

A su
rang

durdtion of the containing (sub)segment.

Each
poin
desc
inde
infoq

Each
as th
shall
Inde

If a {
then
seleq
inde
a ref

\

ch may themselves be further subdivided using Segment Index boxes)s

bsegment is defined as a time interval of the containing (sub)segment, and correspond
e of bytes of the containing (sub)segment. The durations-of all the subsegments

entry in the Segment Index box contains a referefice type that indicates whether tH

ribes how the referenced subsegment is furthér subdivided; as a result, the segm
ked in a ‘hierarchical’ or ‘daisy-chain’ orvother form by documenting time and
mation for other Segment Index boxes applying to portions of the same (sub)segment.

Segment Index box provides information about a single media stream of the Segment

e reference stream. If providedsthe first Segment Index box in a segment, for a given m
document the entirety of that media stream in the segment, and shall precede any ot}
X box in the segment forthe same media stream.

egment index is present for at least one media stream but not all media streams in t
normally a media“stream in which not every access unit is independently coded, such
ted to be indexed. For any media stream for which no segment index is present, referre
ked streany, the media stream associated with the first Segment Index box in the segme]
erence-stream in a sense that it also describes the subsegments for any non-indexed me

the formal
bclause the

lbsegments

s to a single
sum to the

e reference

ts directly to the media bytes of a referenced leaf subsegment, or to a Segment Index box that

ent may be
byte offset

referred to
edia stream,
ler Segment

he segment,
as video, is
d to as non-
nt serves as
dia stream.

[OTE"1 Further restrictions may be specified in derived specifications.

Segment Index boxes may be inline in the same file as the indexed media or, in some cases, in a separate
file containing only indexing information.

A Segment Index box contains a sequence of references to subsegments of the (sub)segment
documented by the box. The referenced subsegments are contiguous in presentation time. Similarly, the
bytes referred to by a Segment Index box are always contiguous in both the media file, and the separate
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index segment, or in the single file if indexes are placed within the media file. The referenced size gives
the count of the number of bytes in the material referenced.

NOTE 2A media segment may be indexed by more than one “top-level” Segment Index box that are independent of
each other, each of which indexes one media stream within the media segment. In segments containing multiple
media streams the referenced bytes may contain media from multiple streams, even though the Segment Index box
provides timing information for only one media stream.

In the file containing the Segment Index box, the anchor point for a Segment Index box is the first byte
after that box. If there are two files, the anchor point in the media file is the beginning of the top-level
segment (i.e. the beginning of the segment file if each segment is stored in a separate file). The material
in the file containing media (which may also be the file that contains the segment index boxes) starts at

the indicat
the anchor

Within the
loop is con
media file,
including:

1) a rg
Segtl

in a
boxg

2)

in a
med
4) whe
of ‘n
in th

3)

NOTE 3Py

The Segmer]
in the referq
well as SAP
subsegment
and Isapis ¢

For segmen

j}d offset from the anchor point. If there are two files, the material in the index file staj

oint, i.e. immediately following the Segment Index box.

ts at

wo constraints (a) that, in time, the subsegments are contiguous, that is, each’entry i
secutive from the immediately preceding one and (b) within a given file’(integrate
r index side file) the referenced bytes are contiguous, there are a number of possibil

ference to a segment index box may include, in its byte~count, immediately follo
nent Index boxes that document subsegments;

h integrated file, using the first offset field, it is(possible to separate Segment I
s from the media that they refer to;

h integrated file, it is possible to locate Segment Index boxes for subsegments close t
ia they index;

n a separate file containing Segment Indexes is used, it is possible for the loop entries
nixed type’, some to Segment Index boxes in the index segment, some to media subsegn
e media file.

ofiles may be used to restrict the placement of segment indexes, or the overall complexity of the indexing.

enced subsegments. The annex specifies characteristics of SAPs, such as Isay, Isap and Ts
types, which are allused in the semantics below. A subsegment starts with a SAP whe}
contains a SAR, and for the first SAP, Isay is the index of the first access unit that follows
ntained in the'subsegment.

Ls baseduon this specification (i.e. based on movie sample tables or movie fragments):

the
file,
ities,

wing

ndex

the

o be
ents

t Index box documents thepresence of Stream Access Points (SAPs), as specified in Anpex I,

AP, AS
h the

Isap,

dan 4

ccess unit is a sample;

a subsegment is a self-contained set of one or more consecutive movie fragments; a self-

contained set contains one or more Movie Fragment boxes with the corresponding Media Data

box(es), and a Media Data Box containing data referenced by a Movie Fragment Box must follow
that Movie Fragment box and precede the next Movie Fragment box containing information
about the same track;

any
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Movie Fragment (‘moof’) box of the documented material of the subsegment;

Segment Index boxes shall be placed before subsegment material they document, that is, before

© ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

e streams are tracks in the file format, and stream IDs are track IDs;

e asubsegment contains a stream access point if a track fragment within the subsegment for the
track with track IDequalto reference ID contains a stream access point;

e initialisation data for SAPs consists of the movie box;

e presentation times are in the movie timeline, that is they are composition times after the
application of any edit list for the track;

e the Isap is a position exactly pointing to the start of a top-level box, such as a movie fragment box
'moof’;

e aSAP of type 1 or type 2 is indicated as a sync sample, or by sample is non sync sample
equal to 0 in the movie fragment;

4 a SAP of type 3 is marked as a member of a sample group of type ‘rap ‘;
4 a SAP of type 4 is marked as a member of a sample group of type *roll* where the|value of the
roll distance field is greater than 0.

NOTE 4For SAPs of type 5 and 6, no specific signalling in the ISO base media file format is supported.
8.16J3.2 Syntax

aligned(8) class SegmentIndexBox extends FullBox (‘'sid¥/}” version, 0) {
uynsigned int (32) reference ID;

nsigned int (32) timescale;

1f (version==0)

unsigned int (32) earliest presentationktime;

unsigned int (32) first offset;

—~

else {
unsigned int (64) earliest presentation time;
unsigned int(64) first offset;

Unsigned int (16) reserved = 0;
unsigned int (16) reference_ county
for(i=1; i <= reference count;{d++)

bit (1) reference_ type;
unsigned int (31) refekxenced size;
unsigned int (32) subsegment duration;
bit (1) starts_with SAP;
unsigned int (3) SAP type;

unsigned int (28), SAP delta time;

8.16J3.3 Semantics

refexence ID provides the stream ID for the reference stream; if this Segment Index box is
reférenced from a “parent” Segment Index box, the value of reference ID shall pbe the same
as the value of reference ID ofthe “parent” Segment Index box;
timescale provides the timescale, in ticks per second, for the time and duration fields within this
box; it is recommended that this match the timescale of the reference stream or track; for files
based on this specification, that is the timescale field of the Media Header Box of the track;
earliest presentation time is the earliest presentation time of any content in the reference
stream in the first subsegment, in the timescale indicated in the timescale field; the earliest
presentation time is derived from media in access units, or parts of access units, that are not
omitted by an edit list (if any);
first offset is the distance in bytes, in the file containing media, from the anchor point, to the
first byte of the indexed material;
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reference count provides the number of referenced items;
reference type: when set to 1 indicates that the reference is to a segment index (*sidx’) box;
otherwise the reference is to media content (e.g., in the case of files based on this specification,
to a movie fragment box); if a separate index segment is used, then entries with reference type 1
are in the index segment, and entries with reference type 0 are in the media file;
referenced size: the distance in bytes from the first byte of the referenced item to the first byte
of the next referenced item, or in the case of the last entry, the end of the referenced material;
subsegment duration: when the reference is to Segment Index box, this field carries the sum of
the subsegment duration fields in that box; when the reference is to a subsegment, this
field carries the difference between the earliest presentation time of any access unit of the
reference stream in the next subsegment (or the first subsegment of the next segment, if this is
the last subsegment of the segment, or the end presentation time of the reference stream i

f this

is thle last subsegment of the stream) and the earliest presentation time of any access unit-gf the
Fence stream in the referenced subsegment; the duration is in the same~units as

refe
ear
starts
detd
SAP_ty
rese
belg
SAP_ dd
for
SAP
bety
mayj

liest presentation time;

_with SAP indicates whether the referenced subsegments start with a SAP. Fon the

iled semantics of this field in combination with other fields, see the table below.

pe indicates a SAP type as specified in Annex I, or the value 0. Other type valueg are

rved. For the detailed semantics of this field in combination with other fields, see the
W

fable

lta_time: indicates Tsap of the first SAP, in decoding order, ifithe referenced subsegment

the reference stream. If the referenced subsegments' do not contain a

SAP,

| delta time is reserved with the value 0; otherwise SAP) delta time is the differjence
veen the earliest presentation time of the subsegment, and the Tsap (note that this differfence

be zero, in the case that the subsegment starts with& SAP).
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Table 4 — Semantics of SAP and reference type combinations

starts with SAP | SAP type | reference type Meaning
0 0 Oor1l No information of SAPs is provided.
0 1to 6, 0 (media) The subsegment contains (but may
inclusive not start with) a SAP of the given
SAP type and the first SAP of the
given SAP_type corresponds to
SAP delta_ time.
v) Tto6; T (iudcz&) AtHthereferenced au‘uacgluc 1ts
inclusive contain a SAP of at most the’given
SAP_type and none ©f thes¢ SAPs
is of an unknown type.

1 0 0 (media) The subsegment-starts with a SAP of
an unknowh:type.

1 0 1 (index) All the'referenced subsegments start
with'a’SAP which may be of gn
unknown type

1 1to 6, 0 (media) The referenced subsegment $tarts

inclusive with a SAP of the given SAP [type.

1 1to 6, 1 (index) All the referenced subsegments start

inclusive with a SAP of at most the given
SAP type and none of thes¢ SAPs
is of an unknown type.
8.16/4 Subsegment Index Box
8.16/4.1 Definition
Box [[ype: “ssix’
Container: File
Mandatory: No
Quantity:  Zero or more
The |Subsegment Index box ('ssix') provides a mapping from levels (as specified by the Level
Assignment box) to byte ranges of the indexed subsegment. In other words, this box providgs a compact

index for how the data in a subsegment is ordered according to levels into partial subsegments. It

enables a client to easily access data for partial subsegments by downloading ranges of data in the

subsegment.

Each byte in the subsegment shall be explicitly assigned to a level, and hence the range count must be 2
or greater. If the range is not associated with any information in the level assignment, then any level
that is not included in the level assignment may be used.
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There shall be 0 or 1 Subsegment Index boxes per each Segment Index box that indexes only leaf
subsegments, i.e. that only indexes subsegments but no segment indexes. A Subsegment Index box, if
any, shall be the next box after the associated Segment Index box. A Subsegment Index box documents
the subsegments that are indicated in the immediately preceding Segment Index box.

In general, the media data constructed from the byte ranges is incomplete, i.e. it does not conform to the
media format of the entire subsegment.

For leaf subsegments based on this specification (i.e. based on movie sample tables and movie

fragments):

e Eacl level shall be assigned to exactly one partial subsegment, i.e. byte ranges for one level
be cpntiguous.

e Levels of partial subsegments shall be assigned by increasing numbers within a subSegmen
samples of a partial subsegment may depend on any samples of preceding pattial subsegmy

shall

,i.e.,
ents

in the same subsegment, but not the other way around. For example, each’partial subsegment

conf
incr

e Whd{
the
indi

need adjusting, or padding used. The padding fladg in the Level Assignment Box indi

whe)
to lg
such

e The
Med
Frag
subs

NOTE a
together Y
within su
bitstream
fragment,
(including
movie fraj
both audi

ains samples having an identical temporal level and partial-subsegments apped
basing temporal level order within the subsegment.

n a partial subsegment is accessed in this way, for any assignment type other th
final Media Data box may be incomplete, that is, less~data is accessed than the le
Cation of the Media Data Box indicates is present-~The length of the Media Data box

ther this missing data can be replaced by zeros:'If not, the sample data for samples assi
vels that are not accessed is not present, and care should be taken not to attempt to prg
samples.

data ranges corresponding to partial subsegments include both Movie Fragment boxes
ia Data boxes. The first partiaksubsegment, i.e. the lowest level, will correspond to a M
ment box as well as (parts of) Media Data box(es), whereas subsequent p3
egments (higher levels)unay correspond to (parts of) Media Data box(es) only.

bsignment type equal to 0 (specified in the subsegment index box ‘leva’) can be used, for exampld
vith the temporal fevel sample grouping (‘tele’) when frames of a video bitstream are temporally ordere
bsegments; assignment type equal to 2 can be used, for example, when each view of a multiview vide
is contained-in\a separate track and the track fragments for all the views are contained in a single movi
assignpent type equal to 3 may be used, for example, when audio and video movie fragment
the respective Media Data boxes) are interleaved. The first level can be specified to contain the audi
pmerits(including the respective Media Data boxes), whereas the second level can be specified to contai
b and video movie fragments (including all Media Data boxes).

r in

hn 3,
ngth
may
rates
bned
cess

and
ovie
rtial

- O W DU s
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8.16.4.2 Syntax

aligned(8) class SubsegmentIndexBox extends FullBox(‘ssix’, 0, 0) {
unsigned int (32) subsegment count;

8.16/4-3—Senmamtits

8.16)5 Producer Reference Time Box

8.16)5.1 Definition

Box
Con

Mangdatory: No
Quantity:  Zero or more

The

contpining movie fragments (such.as segments) were produced. When these files are bot
consumed in real time, this-can provide clients with information to enable consumption and

and

for( i=1; i <= subsegment count; i++)

unsigned int (32) range count;

for ( j=1; j <= range count; j++) {
unsigned int (8) level;
unsigned int (24) range size;

gubsegment count is a positive integer specifying the number of subsegments\for w
subsegment information is specified in this box. subsegment count; shall
reference count (i.e, the number of movie fragment references):in the i
preceding Segment Index box.

grouped. This value shall be greater than or equal to 2.
range size indicates the size of the partial subsegment.
level specifies the level to which this partial subsegment is assighed.

[ype: “prit’
tainer: File

hich partial
e equal to
mediately

range count specifies the number of partial subsegment levels inte* which the media data is

producer reference time box supplies relative wall-clock times at which movie fragments, or files

h produced

production to proceed at equivalent rates, thus avoiding possible buffer overflow or underflpw.

This|box is related to the-next movie fragment box that follows it in bitstream order. It musft follow any

frag
first|of themshall occur before the first movie fragment box in that segment.

The

ent box (to:which it refers). If a segment file contains any producer reference time bos

seng:znt type or ségmient index box (if any) in the segment, and occur before the following movie

es, then the

box“contains a time value measured on a clock which increments at the same rat¢ as a UTC-
sync ronized NTP [RF‘(‘ ';Qﬂ'-'{] clock, using NTP format This is assaciated with a media ti

e for one of

the tracks in the movie fragment. That media time should be in the range of times in that track in the
associated movie fragment.

Producer reference times should be associated with at most one track.
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8.16.5.2 Syntax

aligned(8)
unsigned int (32)
unsigned int (64)
(version==0)
unsigned int (32)

if

} else

unsigned int (64)

}

class ProducerReferenceTimeBox extends FullBox (‘prft’, version, 0)
reference_ track ID;

ntp timestamp;

media time;

{

media time;

8.16.5.3 Semantics

refer

nce track ID providesthe track ID forthe reference track

{

ntp_ti
media |
refe

NOTE in

the refere
box.

8.17 Supp
8.17.1 Gene

This Subcla
may contaiy

Incomplete
assignment

box that is ot received can be replaced by zeros. Consequently, sample data assigned to non-acce

levels is no
partially rec
be incomplg

This Subcla
readers can
the possibil

use specifies support for sample entry formats for incomplete tracks. With this sup

mestamp indicates a UTC time in NTP format corresponding to decoding_ time.
time corresponds to the same time as ntp timestamp, butin the time units used‘fo
rence track, and is measured on this media clock as the media is produced.

most cases this timestamp will not be equal to the timestamp of the first sample of the adjacent segment g
nce track, but it is recommended it be in the range of the segment containing this prodacerreference tim

prt for Incomplete Tracks
ral

ise documents the sample entry formats for tracks that.are incomplete. Incomplete ti
samples that are marked empty or not received using the sample format.

tracks may result, for example, when subsegments are received partially according to
b and padding flag in the Level Assignment box indicates that the data in a Media

[ present, and care should be taken-hot to attempt to process such samples. Howevg

te and only contain data that is‘included by reference into the complete tracks.

detect incomplete tracks from their sample entries and avoid processing such tracks or
ty of empty or notreceived samples into account when processing such tracks.

r the

T n

acks

level
Data
ssed
r, in

eived subsegments some tracks might remain complete in content while other tracks might

port,
take

112

© ISO/IEC 2015 - All rights re

served


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

The support for incomplete tracks is similar to the content protection transformation where sample
entries are hidden behind generic sample entries, such as *encv’ and ‘enca’. Because the format of a
sample entry varies with media-type, a different encapsulating four-character-code is used for
incomplete tracks of each media type (audio, video, text etc.). They are:

Stream (Track) Type Sample-Entry Code
Video icpv
Audio icpa
Text icpt
System icps
Hint icph
Timed Metadata icpm

Sample data of incomplete tracks may be included into samples of other tracks by reference¢, and hence
an irfcomplete track should not be removed as long as any track reference points to it.

NOTE - The choice of level by the original recording client may vary overdime, and at times represenjt the
complete track. The level is not indicated here, and it is not required-that the sample entry change from
‘incomplete’ to ‘complete’ when all levels were, in fact, received, for;a’period. Note also that the ‘original
format’ may have indicated encryption, if partial reception and\decryption works for that encryption
format.

8.17{2 Transformation

The pample entry for a track that becomes incomplete e.g. through partial reception, should be modified
as folllows:

1) The four-character-code@f'the sample entry, e.g. ‘avcl’, is replaced by a hew sample
entry code *icpv’ meaning an incomplete track.

2) A Complete Tra¢k'Information box is added to the sample description, leaving all other
boxes unmodified.

3) The original sample entry type, e.g. *‘avcl’, is stored within an Original [Format box
contained in the Complete Track Information box.

After transfofmation, an example AVC sample entry might look like:

clags/IncompleteAVCSampleEntry () extends VisualSampleEntry (‘icpv’) {
(ompleteTrackInfoBox () ;

VCContiguratlionBox contig;

MPEG4BitRateBox (); // optional

MPEG4ExtensionDescriptorsBox (); // optional
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8.17.3 Complete Track Information Box

8.17.3.1 Definition

Box Types:
Container:
Mandatory:
Quantity:

‘cinf’

Sample Entry for an Incomplete Track
Yes

Exactly one

The Complete Track Information Box contains, within the Original Format Box, the sample entry format
of the complete track that was transformed to the present incomplete track. It may contain optional
boxes for example including information required to process samples of the present incomplete track.

The Compld
code indicat

8.17.3.2 Sy
aligned (8

Origin

9 Hint

9.1 RTP and SRTP Hint Track Format

9.1.1 Intro

RTP is the
defined to H
packing of
that the way
codecs in R’

In standard
[P’s port-le
session. Hoy
track (e.g. W
media trach
through thig

This design
declarationd

te Track Information Box is a container box. It is mandatory in a sample entry thatu
ing an incomplete track.

ntax

{

class CompleteTrackInfoBox (fmt) extends Box('cinf')

blFormatBox (fmt) original format;

Track Formats

duction

real-time transport protocol defined by the JETF (RFC 3550 and 3551) and is curr
e able to carry a limited set of media types<(principally audio and video) and codings
IPEG-4 elementary streams into RTP is under discussion in both bodies. However, it is
F the media is packetized does not differ in kind from the existing techniques used for ¢
[P, and supported by this scheme.

RTP, each media stream is sent as a separate RTP stream; multiplexing is achieved by {
el multiplexing, not by-\interleaving the data from multiple streams into a single
wever, if MPEG is used, it may be necessary to multiplex several media tracks into one
hen using MPEG-2%transport in RTP, or FlexMux). Each hint track is therefore tied to a 3
s by track refererices. The hint tracks extract data from their media tracks by inde
table. Hint track references to media tracks have the reference type *hint’.

decides-the packet size at the time the server hint track is created; therefore, ir
forithe hint track, we indicate the chosen packet size. This is in the sample-descrip

bES a

ently
The
clear
ther

Ising
RTP
RTP
et of
xing

the
tion.

Note that it

isswvalid for there to be several RTP hint tracks for each media track, with different pa

cket

size choices. Similarly the time-scale for the RTP clock is provided. The timescale of the server hint

track is usually chosen to match the timescale of the media tracks, or a suitable value is picked for the
server. In some cases, the RTP timescale is different (e.g. 90 kHz for some MPEG payloads), and this
permits that variation. Session description (SAP/SDP) information is stored in user-data boxes in the

track.
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RTP hint tracks do not use the composition time offset table (*ctts’). Instead, the hinting process for
server hint tracks establishes the correct transmission order and time-stamps, perhaps using the
transmission time offset to set transmission times.

Hinted content may require the use of SRTP for streaming by using the hint track format for SRTP,
defined here. SRTP hint tracks are formatted identically to RTP hint tracks, except that:

1) the sample entry name is changed from ‘rtp * to ‘srtp’ to indicate to the server that SRTP
is required;

2) an extra box is added to the sample entry which can be used to instruct the server in the nature
of the on-the-fly encryption and integrity protection that must be applied.

9.1.21 Sample Description Format

RTP|server hint tracks are hint tracks (media handler *hint’), with an entry-format in|the sample
descfiption of ‘rtp ‘:

clags RtpHintSampleEntry () extends SampleEntry (‘rtp ‘) {
yint (16) hinttrackversion = 1;
wint (16) highestcompatibleversion = 1;
wint (32) maxpacketsize;
box additionaldatall;

The [hinttrackversion is currently 1; the highest\compatible version field specifie§ the oldest
versjon with which this track is backward-compatiblé;

The maxpacketsize indicates the size of the largest packet that this track will generate.

The pdditional data is a set of boxes, from the following.

clags timescaleentry() extends Box(‘tims’) {
yint (32) timescale;

clags timeoffset () extends Box(‘tsro’) {
int (32) offset;

clags sequenceoffket extends Box(‘'snro’) {
int (32) offset;

The ftimescale entry is required. The other two are optional. The offsets over-ride the default server
behgdviour, which is to choose a random offset. A value of 0, therefore, will cause the server{to apply no

offsetto the timestamp or sequence number respectively.

An SRTP Hint Sample entry is used when it is required that SRTP processing is required.

class SrtpHintSampleEntry () extends SampleEntry (‘srtp') {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatal] ;
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Fields and boxes are defined as for the RtpHintSampleEntry (*rtp ‘) of the [SO Base Media File
Format. However, an SRTP Process Box shall be included in an SrtpHintSampleEntry as one of the
additionaldata boxes.

9.1.2.1 SRTP Process box ‘srpp‘:
Box Type: ‘srpp’
Container: SrtpHintSampleEntry
Mandatory: Yes
Quantity: Exactly one
The SRTP Process Box may instruct the server as to which SRTP algorithms should be applied.
aligned(8) class SRTPProcessBox extends FullBox(‘srpp’, version, 0) {
unsigned int (32) encryption algorithm rtp;
unsigned int (32) encryption algorithm rtcp;
unsigned int (32) integrity algorithm rtp;
unsigned int (32) integrity algorithm rtcp;
Scheme'ypeBox scheme_ type box;
Scheme[[nformationBox info;
}
The Schemg Type Box and Scheme Information Box have the syntax defined above for protected njedia

tracks. They
to indicate
defined alg
also used 1
specificatio}

The algorit
identifiers 3

serve to provide the parameters required for applying SRFPThe Scheme Type Box is
the necessary key-management and security policy for the stream in extension tq the
prithmic pointers provided by the SRTPProcessBox, The key-management functionality is
o establish all the necessary SRTP parameters/as listed in section 8.2 of the §RTP
1. The exact definition of protection schemes is\out of the scope of the file format.

hms for encryption and integrity protection are defined by SRTP. The following fo
re defined here. An entry of four spaces ($20$20$20520) may be used to indicate thalt the

used

rmat

b file

choice of algorithm for either encryption or intégrity protection is decided by a process outside th
format.
Format Algorithm
$205p0$20520 | The choice of algorithm for either encryption or integrity protection is
decided by a process outside the file format
ACM1 Encryption using AES in Counter Mode with 128-bit key, as defined in
Section 4.1.1 of the SRTP specification.
AF81 Encryption using AES in F8-mode with 128-bit key, as defined in
Section 4.1.2 of the SRTP specification.
ENUL Encryption using the NULL-algorithm as defined in Section 4.1.3 of the
SRTP specification
SHM2 Integrity protection using HMAC-SHA-1 with 160-bit key, as defined in
Section 4.2.1 of the SRTP specification.
ANUL Integrity protection not applied to RTP (but still applied to RTCP).
Note: this is valid only for integrity algorithm rtp
116
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9.1.3 Sample Format

Each sample in a server hint track will generate one or more RTP packets, whose RTP timestamp is the
same as the hint sample time. Therefore, all the packets made by one sample have the same timestamp.
However, provision is made to ask the server to ‘warp’ the actual transmission times, for data-rate
smoothing, for example.

Each sample contains two areas: the instructions to compose the packets, and any extra data needed
when sending those packets (e.g. an encrypted version of the media data). Note that the size of the
sample is known from the sample size table.

aligned (8] class RIPsample {
Unsigned int (16) packetcount;
Unsigned int (16) reserved;
RTPpacket packets [packetcount] ;
byte extradatall ;

}
9.1.3.1 Packet Entry format

Each packet in the packet entry table has the following structure:

aligned (8) class RTPpacket {

Int (32) relative time;

/ the next fields form initialization for the RTP

/ header (16 bits), and the bit positions c¢drrespond

it (2) RTP_version;

it (1) P bit;

it (1) X bit;

it (4) CSRC_count;

it (1) M bit;

it (7) payload type;

Unsigned int (16) RTPsequenceseedy
Unsigned int (13) reserved = 0;
unsigned int (1) extra flag;
Unsigned int (1) bframe flagy
unsigned int (1) repeat flag;
Unsigned int (16) entrycoéunt;
if (extra flag) {

uint (32) extra_information length;
box extra data\vlvI];

dataentry conStructors [entrycount] ;

The semantics/of'the fields for RTP server hint tracks is specified below. RTP reception hirlt tracks use
the $same packet structure. The semantics of the fields when the packet structure is used in an RTP
reception hint track is specified in subclause 9.4.1.4.

In server hint tracks, the relative time lield warps the actual transmission time away from the
sample time. This allows traffic smoothing.

The following 2 bytes exactly overlay the RTP header; they assist the server in making the RTP header
(the server fills in the remaining fields). Within these 2 bytes, the fields RTP version and
CSRC_count are reserved in server (transmission) hint tracks and the server fills in these fields.
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The sequence seed is the basis for the RTP sequence number. If a hint track causes multiple copies of
the same RTP packet to be sent, then the seed value would be the same for them all. The server
normally adds a random offset to this value (but see above, under *sequenceoffset’).

extra_ flagequal to 1 indicates that there is extra information before the constructors, in the form
of type-length-value sets.
extra information length indicates the length in bytes of all extra information before the
constructors, which includes the four bytes of the extra information length field. The
subsequent boxes before the constructors, referred to as the TLV boxes, are aligned on 32-bit
boundaries. The box size of any TLV box indicates the actual bytes used, not the length required
for padding to 32-bit boundaries. The value of extra information length includes the

29 i+ L

reqy

The rtpo]
place in the
presentatio
MPEG paylg

The bfram
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packet. This enables packets to be placed in the hint track in decoding order, buthave
 time-stamp in the transmitted packet be in a different order. This is necessdry for s
ads.

1%

_flagindicates a disposable ‘b-frame’. The repeat flag indicates‘a ‘repeat packet]

hs a duplicate of a previous packet. Servers may wish to optimize handling of these pack]

Constructor format

hrious forms of the constructor. Each constructor is 16 bytes, to make iteration easier. T
h union discriminator:

{

class RTPconstructor (type)

bd int (8) constructor type type;

class RTPnoopconstructor
RTPconstructor (0)

pad[15];

class RTPimmediateconstructor
RTPconstructoril)

5

=

ed int (8)
ed int (8)
d int (89

count;
data [count] ;
pad[l14 - count];

c¢lass RTPsampleconstructor

FfsetTLV (‘rtpo’) gives a 32-bit signed integer offset to the actual RTP timé-stamp to

their
ome

one
ets.

he

RTPconstructor (2)

=]

extend
{

signed

unsigned
unsigned
unsigned
unsigned
unsigned

}

aligned(8)
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int (8) trackrefindex;
length;
samplenumber;
sampleoffset;
bytesperblock =

1;
samplesperblock =

1;

class RTPsampledescriptionconstructor
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extends RTPconstructor (3)

signed int (8) trackrefindex;

unsigned int (16) 1length;

unsigned int (32) sampledescriptionindex;
unsigned int (32) sampledescriptionoffset;
unsigned int (32) reserved;

The immediate mode permits the insertion of payload-specific headers (e.g. the RTP H.261 header). For
hint tracks where the media is sent ‘in the clear’, the sample entry then specifies the bytes to copy

fro

the modia track by giving the samnle number data offset and lenath ta conv _The tra
4 J O o r 4 4 o rJ

may
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index into the table of track references (a strictly positive value), name the hint tracki
nly associated media track (0). (The value zero is therefore equivalent to the value.1.)

bytesperblock and samplesperblock concern compressed audio,using a sche
in which the audio framing was not evident in the file. These fields have the fixed va
files.

sampledescription mode allows sending of sample deSeriptions (which wo
entary stream descriptors), by reference, as part of an RTP) packet. The index is the
bleEntry in a Sample Description Box, and the offset’ is relative to the beging
pbleEntry.

romplex cases (e.g. encryption or forward error‘eorrection), the transformed data wou
the hint samples, in the extradata field, and then sample mode referencing the hin
d be used.

Ce that there is no requirement that;sticcessive packets transmit successive bytes froi
m. For example, to conform with.RTP-standard packing of H.261, it is sometimes req
be sent at the end of one packet and also at the beginning of the next (when a
idary falls within a byte).

SDP Information

iming servers @sing RTSP and SDP usually use SDP as the description format; an
ssary relatienships between the SDP information, and the RTP streams, such as the
pad [Ds t0{MIME names. Provision is therefore made for the hinter to leave fragm
mationin the file, to assist the server in forming a full SDP description. Note that there ¢
entries, which the server should also generate. The information here is only partial.
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SDP information is formatted as a set of boxes within user-data boxes, at both the movie and the track
level. The text in the movie-level SDP box should be placed before any media-specific lines (before the

first

9.1.4.1

‘m="1in the SDP file).

Movie SDP information

At the movie level, within the user-data (*udta’) box, a hint information container box may occur:
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aligned(8) class moviehintinformation extends box (‘hnti’) {

}

aligned(8) class rtpmoviehintinformation extends box(‘rtp ‘) {
uint (32) descriptionformat = ‘sdp ‘;

char sdptextl];

The hint information box may contain information for multiple protocols; only RTP is defined here. The
RTP box may contain information for various description formats; only SDP is defined here. The
sdptext is correctly formatted as a series of lines, each terminated by <crlf>, as required by SDP.

9.1.4.2 Track SDP Information

At the trackilevel, the structure is similar; however, we already know that this track is an RTP hint-track,
from the sample description. Therefore the child box merely specifies the description format:

aligned (8) class trackhintinformation extends box (‘hnti’) {

aligned (8) class rtptracksdphintinformation extends box(‘sdp ‘), {
char pdptextl[];

The sdptext is correctly formatted as a series of lines, each terminated by <crlf>, as required by SDP.
9.1.5 Statistical Information

In addition fo the statistics in the hint media header, the hinter'may place extra data in a hint statistics
box, in the track user-data box. This is a container box witha variety of sub-boxes that it may contaijn.

aligned (8) class hintstatisticsbox extendg@ox (‘hinf’) {

aligned (8) class hintBytesSent extendg box(‘trpy’) {
uint (6 bytessent; } // total _bytes sent, including 12-byte RTP headers

L)
aligne@ (8) class hintPacketsSent, extends box (‘nump’) {
uint (6fi) packetssent; } // total packets sent
alignefl(8) class hintBytesSent extends box (‘tpyl’) {
uint (6§) bytessent; } //\Eotal bytes sent, not including RTP headers

aligned (8) class hintBytesSent extends box(‘totl’) {
uint (3 bytessent; } // total bytes sent, including 12-byte RTP headers

D)

aligne@ (8) class hirntPacketsSent extends box(‘npck’) {

uint (3P) packetsseht; } // total packets sent

alignefl(8) classg thintBytesSent extends box (‘tpay’) {

uint (3p) bytessent; } // total bytes sent, not including RTP headers
aligned(8) class_hintmaxrate extends box(‘maxr’) { // maximum data rate

uint (3R) pexiod; // in milliseconds

uint (3R)/bytes; } // max bytes sent in any period ‘period’ long

// including RTP headers

aligned(8) class hintmediaBytesSent extends box(‘dmed’) {

uint (64) bytessent; } // total bytes sent from media tracks

aligned (8) class hintimmediateBytesSent extends box (‘dimm’) {

uint (64) bytessent; } // total bytes sent immediate mode

aligned(8) class hintrepeatedBytesSent extends box(‘drep’) {
)

uint (64) bytessent; } // total bytes in repeated packets
aligned(8) class hintminrelativetime extends box(‘tmin’) {
int (32) time; } // smallest relative transmission time, milliseconds
aligned(8) class hintmaxrelativetime extends box (‘tmax’) {
int (32) time; } // largest relative transmission time, milliseconds
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uint (32) bytes; }
aligned(8)
uint (32) time; }
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class hintlargestpacket extends box (‘pmax’)
// largest packet sent,
class hintlongestpacket extends box(‘dmax’)

{

including RTP header

{

// longest packet duration, milliseconds

aligned(8) class hintpayloadID extends box(‘payt’) {
uint (32) payloadID; // payload ID used in RTP packets
uint (8) count;
char rtpmap string[count]; }

9.2
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NOTE Not all these sub-boxes may be present, and that there may be multiple ‘maxr’ boxes, covering different

periods.

ALC/LCT and FLUTE Hint Track Format

—Imtroduction

file format supports multicast/broadcast delivery of files with FEC protection. Files)to 1
tored as items in a container file (defined by the file format) and the meta box is an
mation on how the files are partitioned into source symbols. For each source blo
ding, additional parity symbols can be pre-computed and stored as. FEC reservoir
tioning depends on the FEC scheme, the target packet size, and the’desired FEC ovg¢

hiner file especially with MBMS-FEC. The actual transmission“is governed by hint

int tracks have been designed for the ALC/LCT (Asynchronous Layered Coding/Lay
sport) and FLUTE (File Delivery over Unidirectional*Transport) protocols. LCT provid
support for reliable content delivery and streantdelivery protocols. ALC is a protocol i
e LCT building block, and it serves as a base protocol for massively scalable reliab
ibution of arbitrary binary objects. FLUTE builds on top of ALC/LCT and defines a

irectional delivery of files.

[E defines a File Delivery Table (FDT), which carries metadata associated with the files
ALC/LCT session, and providesmechanisms for in-band delivery and updates of FDT.
LCT relies on other means.for out-of-band delivery of file metadata, e.g., an electronic s
is normally delivered. to“clients well in advance of the ALC/LCT session combined

fragments that can be sentduring the ALC/LCT session.

File
form
to re
syml
out-

partitionings+«and FEC reservoirs can be used independently of FD hint tracks and vic
er aid the{esign of hint tracks and allow alternative hint tracks, e.g., with different FE(
-use the.same FEC symbols. They also provide means to access source symbols and ad
bols(independently for post-delivery repair, which may be performed over ALC/LCT ¢

pf-band via another protocol. In order to reduce complexity when a server follow

be delivered
ended with
tk of a FEC
items. The
trhead. Pre-

bosed source symbols can be stored as File reservoir items to minimize duplicate information in the

tracks that

hin server instructions that facilitate the encapsulation of setirce and FEC symbols into packets.

bred Coding
bs transport
nstantiation
le multicast
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delivered in
In contrast,
brvice guide
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e versa. The
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Hitional FEC
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b hint track

instructions, hint tracks refer directly to data ranges of items or data copied into hint samples.

[t is recommended that a server sends a different set of FEC symbols for each retransmission of a file.

The syntax for using the meta box as a container file for source files is defined in 8.10.4, partitions, file
and FEC reservoirs are defined in 8.13, while the syntax for FD hint tracks is defined in 9.2.
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9.2.2 Design principles

The support for file delivery is designed to optimize the server transmission process by enabling
ALC/LCT or FLUTE servers to follow simple instructions. It is enough to follow one pre-defined

sequence of instructions per channel in order to transmit one session. The file format enables storage of
pre-computed source blocks and symbol partitionings, i.e., files may be partitioned into symbols which
fit an intended packet size, and pre-computing a certain amount of FEC-symbols that also can be used
for post-session repair. The file format also allows storage of alternative ALC/LCT or FLUTE
transmission session instructions that may lead to equivalent end results. Such alternatives may be

intended for different channel conditions because of higher FEC protection or even by using different
error correction schemes. Alternative sessions can refer to a common set of symbols. The hint tracks

#ﬁ‘

and can be used to compose FDT fragments and interleaving of such fragments within the

are flexible
actual objeq

simultaneouys transmission over multiple channels.

It is impor
scheduling
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t transmission. Several hint tracks can be combined into one or more sessions.invo

fant to make a difference between the definition of sessions for transmission and
bf such sessions. ALC/LCT and FLUTE server files only address optimization of the s¢g
h process. In order to ensure maximal usage and flexibility of such pre-defined session

applications decide such details, which are not importafit)for optimizing transmis
r se. In particular, the following information is out-of-scope of the file format:
target addresses and ports, source addresses and ports,Jand so-called Transmission Se
TSI).

numbers associated with the samples of a‘file delivery hint track provide a numb
[int track sample times provide send timres of ALC/LCT or FLUTE packets for a de
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ending on the actual transmission bitrate, an ALC/LCT or FLUTE server may apply linear

p. Sample times may simplify the sc¢heduling process, but it is up to the server to
FLUTE packets in a timely manneér:

picture of a file containing three alternative hint tracks with different FEC overhead
5 provided in Figure 6. In this example, each source block consists of only one sub-block

send

for a
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Storage Format of a single file

File item FEC reservoir item s

FEC for Src Block #1

b b | FEC for Src Block_#2
rack #1 X
b % FEC) | SrcSym [0-5119] | FEC Sym #1[0-511]| Src Sym [5120 10240 ] | FEC Sym#2{0-511] |
tfack #2
(~bo% FEC) ‘ Src Sym [0-5119 ] ‘ FEC Sym #1 [0-614] ‘ Src Sym [5120 -10240 | ‘ FEC Sym #2[0-614] ‘
~1bo% >
(14'?,ko§ )_j Src Sym [0-5119 ] ‘ FEC Sym #1 [0-716] ‘ Src Sym [5120--10240 ] H FEC Sym #2[0-716] ‘
0 .

Figure 4 — Different FEC overheads of a souirce file provided by alternative hint tracks.

The pource file in the above figure is partitioned into 2 source blocks containing symbols of|a fixed size.
FEC redundancy symbols are calculatedfor both source blocks and stored as FEC reservoir ifems. As the
hint [tracks reference the same items in the file there is no duplication of information. The original
sourfce symbols and FEC reservoirs can also be used by repair servers that don’t use hint tragks.

9.2.3 Sample Description Format

9.2.3.1 Definition

FD Rint tracks-ate tracks with handler type ‘hint’ and with the entry-format ‘fdp ' in the
sample description box. The FD hint sample entry is contained in the sample description box ('stsd').

9.2.3.2¢ -Syntax

class FDHintSampleEntry () extends SampleEntry ('fdp ') {
unsigned int (16) hinttrackversion = 1;
unsigned int (16) highestcompatibleversion = 1;

unsigned int (16) partition entry ID;
unsigned int (16) FEC overhead;
Box additionaldatall] ; //optional
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9.2.3.3

Semantics

partition entry ID indicates the partition entry in the FD item information box. A zero value
indicates that no partition entry is associated with this sample entry, e.g., for FDT. If the
corresponding FD hint track contains only overhead data this value should indicate the partition
entry whose overhead data is in question.
FEC_overhead is a fixed 8.8 value indicating the percentage protection overhead used by the hint
sample(s). The intention of providing this value is to provide characteristics to help a server
select a session group (and corresponding FD hint tracks). If the corresponding FD hint track
contains only overhead data this value should indicate the protection overhead achieved by

usin

g all FD hint tracks in a session group up to the FD hint track in question.

The hintt
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File entries
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rackversion and highestcompatibleversion flelds have the same interpret
P hint sample entry described in 9.1.2. As additional data a time scale entry box 3
not provided, there is no indication given on timing of packets.

needed for an FDT or an electronic service guide can be created by observing all sa
hint track and the corresponding item information boxes of the items.Teferenced by
ion entry IDs. No sample entries shall be included in the hint track ifthey are not refere

mple Container

nple in the hint track will generate one or more FD packets.

e contains two areas: the instructions to compose the packets, and any extra data ne
hg those packets (e.g., encoding symbolscthat are copied into the sample instead of res
source files or FEC). Note that the size-of the sample is known from the sample size tabl

{

class FDsample extends Box(‘'fdsa’)
EtBox packetbox []

htaBox extradata; //optional

hbers of FD samples define the order they shall be processed by the server. Likewis¢
s in each FD sample'should appear in the order they shall be processed. If the time
present in thé ED hint sample entry, then sample times are defined and provide rel
bf packets foria default bitrate. Depending on the actual transmission bitrate, a server
time scaling. Sample times may simplify the scheduling process, but it is up to the serv|
s in a-timely manner.
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Each packet in the FD sample has the following structure (References: RFC 3926, 3450, 3451):
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aligned(8) class FDpacketBox extends Box (‘fdpa’) {

LCTheaderTemplate LCT _header info;

unsigned int (16) entrycountl;

LCTheaderExtension header extension constructors|[ entrycountl ];
unsigned int (16) entrycount?2;

dataentry packet constructors|[ entrycount2 ];

The LCT header info contains LCT header templates for the current FD packet. Header extension
constructors are structures which are used for constructing the LCT header extensions. Packet
constructors are used for constructing the FEC payload ID and the source symbols in an FD packet.

9.2.4.3 LCT Header Template Format

The LCT header template is defined as follows:

aligned (8) class LCTheaderTemplate {

ynsigned int (1) sender current time present;
ynsigned int (1) expected residual time present;
ynsigned int (1) session close bit;

ynsigned int (1) object close bit;

Unsigned int (4) reserved;

unsigned int (16) transport object identifier;

It can be used by a server to form an LCT header for a packet. Note that some parts off the header
depdgnd on the server policy and are not included in the template. Some field lengths also depend on the
LCT fheader bits assigned by the server. The server may\also need to change the value of thie Transport
Objerct Identifier (TOI).

9.2.4.4 LCT Header Extension Constructor Format
The LCT header extension constructor format is defined as follows:

aligned(8) class LCTheaderextension {
uynsigned int (8) header_ extension type;
if (header extension .type > 127) {
unsigned int (8) eontent[3];

glse {

unsigned int (8)~ length;

if (length > ,0)/{

unsigned, nt (8) content[(length*4) - 21;

A pofsitive value of the length field specifies the length of the constructor content in multip|es of 32 bit
words»A zero value means that the header is generated by the server.

The usage and rules for LCT header extensions are defined in RFC 3451 (LCT RFC). The
header extension type contains the LCT Header Extension Type (HET) value.

HET values between 0 and 127 are used for variable-length (multiple 32-bit word) extensions. HET
values between 128 and 255 are used for fixed length (one 32-bit word) extensions. If the
header extension_ type is smaller than 128, then the length field corresponds to the LCT Header
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Extension Length (HEL) as defined in RFC 3451. The content field always corresponds to the Header
Extension Content (HEC).

NOTE A server can identify packets including FDT by observing whether EXT_FDT (header_ extension_ type
192) is present.

9.2.4.5 Packet Constructor Format

There are various forms of the constructor. Each constructor is 16 bytes in order to make iteration
easier. The first byte is a union discriminator. The packet constructors are used to include FEC payload
ID as well as source and parity symbols in an FD packet.

aligned (8) class FDconstructor (type) {
unsigned int (8) constructor_ type = type;
aligned(8) class FDnoopconstructor extends FDconstructor (0)
unsigned int (8) pad[15];
aligned(8) class FDimmediateconstructor extends FDconstructor(l)
unsigned int (8) count ;
unsigned int (8) data[count] ;
unsigned int (8) pad[1l4 - count];
aligned(8) class FDsampleconstructor extends FDconstructor (2)
signed| int (8) trackrefindex;
unsigned int (16) length;
unsigned int (32) samplenumber;
unsigned int (32) sampleoffset;
unsigned int (16) Dbytesperblock = 1;
unsigned int (16) samplesperblock =.1;
}
aligned(8) class FDitemconstructor' extends FDconstructor (3)
unsigngd int (16) item ID;
unsigned int (16) extent (index;
unsigngd int (64) data,_offset; //offset in byte within extent
unsigned int (24) datallength; //non-zero length in byte within extent of
//1if (data length==0) rest of extent
}
aligned(8) class EDitemconstructorlLarge extends FDconstructor (5)
unsigned int(32) item ID;
unsigned in€(32) extent_ index;
unsigngds pnt (64) data offset; //offset in byte within extent
unsignedS¥nt (24) data_ length; //non-zero length in byte within extent of
77Tt (data _Iength==U) IesSt Of ExXCent
aligned(8) class FDxmlboxconstructor extends FDconstructor (4)

unsigned int (64)
unsigned int (32)
unsigned int (24)

126

data offset;
data_length;
reserved;
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9.24.6 Extra Data Box

Each sample of an FD hint track may include extra data stored in an extra data box:

aligned(8) class ExtraDataBox extends Box (‘extr’) {
FECInformationBox feci;
bit (8) extradatal] ;

9.2.4.7 FEC Information Box

9.2.4.7.1 Definition

Box

Conffainer: Extra Data Box (‘extr’)

Man

Quantity:  Zero or One

The
whe

9.2.4.7.2 Syntax

aligned(8) class FECInformationBox extends Box('fe&i)) {
unsigned int (8) FEC encoding ID;
ynsigned int (16) FEC instance ID;
ynsigned int (16) source_block_number;
unsigned int (16) encoding symbol ID;

9.2.4

H

q
5

9.3

Typer fect

Hatory: No

FEC Information box stores FEC encoding ID, FEC instance ID and FEC paylead ID which
h sending an FD packet.

.7.3 Semantics

FEC_encoding ID identifies the FEC\encoding scheme and is subject to IANA regig
RFC 5052), in which (i) value zero corresponds to the "Compact No-Code FEC s
known as "Null-FEC" (RFC 3695); (ii) value one corresponds to the “MBMS FEQ
26.346); (iii) for values in the range of 0 to 127, inclusive, the FEC scheme is Ful
whereas for values in the range of 128 to 255, inclusive, the FEC scheme is Under-Sp
fEC_instance ID provides a more specific identification of the FEC encoder being

and shall be ignored when parsing a file with FEC_encoding_ID in the range d

in the FD.packet are generated.
tncodingdsymbol ID identifies which specific encoding symbol(s) generated fronj
block-are carried in the FD packet.

MPEG-2 Transport Hint Track Format

9.3.1

Introduction

are needed

tration (see
theme" also
" (3GPP TS
y-Specified,
bcified.

used for an
Under-Specified FEC scheme. This value should be set to zero for Fully-Specified FEC schemes
f 0 to 127,

inclusive. FEC/nstance_ID is scoped by the FEC_encoding_ID. See RFC 5052 for further details.

ource block jyiumber identifies from which source block of the object the encoding symbol(s)

the source

MPEG-2 TS (Transport Stream) is a stream multiplex which can carry one or more programs, consisting
of audio, video and other media. The file format supports the storage of MPEG-2 TS in a hint track. An
MPEG-2 TS hint track can be used for both storage of received TS packets (as a reception hint track),
and as a server hint track used for the generation of an MPEG-2 TS.
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The MPEG-2 TS hint track definition supports so-called “precomputed hints”. Precomputed hints make
no use of including data by reference from other tracks, but rather MPEG-2 TS packets are stored as
such. This allows reusing the MPEG-2 TS packets stored in a separate file. Furthermore, precomputed
hints facilitate simple recording operation.

In addition to precomputed hint samples, it is possible to include media data by reference to media
tracks into hint samples. Conversion of a received transport stream to media tracks would allow
existing players compliant with earlier versions of the ISO base media file format to process recorded
files as long as the media formats are also supported. Storing the original transport headers retains

valuable info

9.3.2 Desig
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computed packets are TS packets which are stored unchanged in thecase of receptid

not be created - e.g. when the transport stream is encrypted and fis not allowed to be s
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ming
as PCRs in the TS for clock recovery. The timescale of MPEG-2 TS Hint Tracl
ed to be 90000, or an integer division or multiple thereof.

g time-ofa sample in a MPEG-2 TS Hint Track is the reception/transmission time of the
hcket.or packet group which is recommended to be derived from the PCR timestamps o

2TS
n or

as is. This is especially important where data cannot be de-multiplexed and elementary

ored
rack.
s for
rack

rer a
have
amp
data

defines a single-clock for each program, running at 27MHz, which sampling valtie is

kS is

first
f the

he"PCR times are used piece-wise linearity can be assumed and the ‘stts’ table compacts

sensibly. The optional ‘tsti’ box in the sample description can be used to signal whether reception
timing with or without clock recovery was used when the hint track is a reception hint track. In the case
of a server hint track PCR timing is assumed.

NOTE: When there are multiple packets in a sample, they cannot be given independent transmission time offsets.

128

© ISO/IEC 2015 - All rights reserved


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

9.3.2.3  Packet Grouping

The sample format for MPEG-2 Transport Stream Hint Tracks allows multiple TS packets in one sample.
Specific applications, such as some IPTV applications, convey TS packets in an RTP stream. Only one
reception timestamp can be derived for all TS packets carried in one RTP packet. Another application
for storing multiple TS packets in a sample is SPTSs, where a sample contains all the TS packets for a
GoP. In this case every sample is a random access point.

Note that random-access to every TS packet is not possible by the means of the file format if multiple TS

packets per sample are used.

In thee case of an MPTS only one packet per sample should be used. This facilitates the use o

gro
9.3.2

A sy
are $
normn
of a1
picty
pres
may

mechanism on a per-packet basis.

.4  Random-access points

hc sample is a point at which processing of a track may begin without ervor. Both MP’]
upported by MPEG-2 TS Hint Tracks, however a random access pointymarked as a syn
hally only defined for SPTS, where it specifies the beginning of a packet that contains t
1 independently decodable media access unit (e.g. MPEG-2 widéo [-frames or MPEG
res) of a stream that uses differential coding. For MPTS, the_sync sample table would

ent but empty, indicating that there is no point in the track’at which processing of the
begin without error. It is recommended that the PSI/SI be in the Sample Description

random-access with just the media data is possible.

Notdg
that

Notd
GoP

(e.g
sam|]

that in the case of an MPTS, the sync sample table is present but empty (which mean
no sample is a sync sample).

boundary) at the start of a sample: The sync sample table then marks the samples the
the start of GoPs); if the sync'sample table is absent, all the samples are sync points
ble table is present but empty, the sync sample positions are unknown and may be not

of samples.

N

9.3.2

Recd

DTE:  An application searching for a key frame can start reading at that location, but in general it also h
further MPEG#2 TS packets (regarding the file format these are subsequent samples) so that the de
decode.a'complete frame.

.5  Application as a Reception Hint Track

ption~hint tracks may be used when one or more packet streams of data are rec

the sample

'S and SPTS
¢ sample, is
he first byte
-4 AVC IDR
normally be
entire track
so that true

5 essentially

also that in case of an SPTS, samples*including multiple TS packets should have a synic point (e.g.

sync points
If the sync
at the start

hs to read
coder can

rded. They
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NOTE 1: Players may reproduce the packet stream that was received based on the reception hint tracks and process

the reproduced packet stream as if it was newly received.

Reception hint tracks have the same structure as hint tracks for servers.

The format of the reception hint samples is indicated by the sample description for the reception hint
track. Each protocol has its own reception hint sample format and name.
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NOTE 2: Servers using reception hint tracks as hints for sending of the received streams should handle the potential
degradations of the received streams, such as transmission delay jitter and packet losses, gracefully and
ensure that the constraints of the protocols and contained data formats are obeyed regardless of the
potential degradations of the received streams.

NOTE 3: As with server hint tracks, the sample formats of reception hint tracks may enable construction of packets by
pulling data out of other tracks by reference. These other tracks may be hint tracks or media tracks. The exact
form of these pointers is defined by the sample format for the protocol, but in general they consist of four
pieces of information: a track reference index, a sample number, an offset, and a length. Some of these may be
implicit for a particular protocol. These 'pointers’ always point to the actual source of the data, i.e., indirect
data referencing is disallowed. If a hint track is built 'on top' of another hint track, then the second hint track
must have direct references to the media track(s) used by the first where data from those media tracks is
placed in the stream.

If received (
are valid, i.e

A sample w

9.3.3 Sample Description Format

9.3.3.1

The sample
the stream

entry-forma
format for N

The static 1
present, thg
piece of sta
after the ch

stored in the MPEG2-TS packets are valid and\the stream must be scanned in order to find out w

values of std

Introduction

ata 1s extracted to media tracks, the de-hinting process must ensure that the media str¢
. the streams must be error-free (which requires e.g. error concealment).

th a size of zero is permitted in reception hint tracks, and such samples may be ignored

description for an MPEG2-TS reception hint track contains all\static metadata that des
or a portion thereof, especially the PSI/SI tables. MPEG:2-TS reception hint tracks ug
t in the sample description of 'rm2t' (which indicates MPEG-2 Transport Stream). The e
[PEG2-TS server hint tracks is 'sm2t'".

hetadata documents e.g. PSI/SI tables. The presence of static metadata is optional. W
static metadata shall be valid for the MPEG2-TS packets it describes. Consequently]
ic metadata changes in the stream, a newsample entry is needed for the first sample

tic metadata are valid for a particular sample.

ntax

{

52TSReceptionSampleéEntry extends MPEG2TSSampleEntry (“rm2t”)

{

F2TSServexSampleEntry extends MPEG2TSSampleEntry ( sm2t”)

{

T8SampleEntry (name) extends HintSampleEntry (name)

bAIMsS

rribe
e an
ntry-

Vhen
if a
at or

hnge. If static metadata is not presentiin the sample entry, structures, such as PSI/SI tables,

hich

9.3.3.2 Sy

class MPE

class MPE

class MPE
uint (1
uint (1
uint (8
uint (8
uint (1
uint (7
box

}

9.3.3.3

52

b ) hinttrackversion = 1;

b )\ highestcompatibleversion = 1;
)  precedingbyteslen;

) trailingbyteslen;

) precomputed only flag;

) reserved;

additionaldatal];

Semantics

hinttrackversion is currently 1; the highestcompatibleversion field specifies the oldest
version with which this track is backward-compatible.
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precedingbyteslen indicates the number of bytes that are preceding each MPEG2-TS packet
(which may e.g. be a time-code from an external recording device).

trailingbyteslen indicates the number of bytes that are at the end of each MPEG2-TS packet
(which may e.g. contain checksums or other data that was added by a recording device).

precomputed only flag indicates whether the associated samples are purely precomputed if set
to 1;

additionaldata is a set of boxes. This set can contain boxes that describe one common version of
the PSI/SI tables by means of the 'tPAT' box or the tPMT' box or other data, e.g. boxes that are
only valid for a sample (which contains multiple packets) and describe the initial conditions of
the STC or boxes that define the content of the preceding or trailing data. There shall be at most
one of each of PATBox, TSTimingBox, InitialSampleTimeBox present within additionaldata

The following optional boxes for additionaldata are defined:

aligned (8) class PATBox () extends Box(‘tPAT’) (

wint (3) reserved;
yint (13) PID;
wint (8) sectiondatall] ;

aligned (8) class PMTBox () extends Box (‘tPMT’) ({

wint (3) reserved;
yint (13) PID;
wint (8) sectiondatall] ;
aligned(8) class ODBox () extends Box ('tOD ') ({
wint (3) reserved;
wint (13) PID;
wint (8) sectiondatall] ;
}
aligned(8) class TSTimingBox () extends ‘Box(‘tsti’) {
yint (1) timing derivation method;
wint (2) reserved;
wint (13) PID;
}
aligned(8) class InitialSampleTimeBox() extends Box(‘istm’) {

uint (32) initialsampletimé;
yint (32) reserved;

The [tPAT' box contains,the section data of the PAT and each 'tPMT' box contains the section] data of one
of thie PMTs.

In the case~of an SPTS, it is strongly recommended that the 'tPMT' box is pregent in the
additionaldata. If the PMT is not present in the sample data, then it shall be present in the

additienaldata. If the tPMT' box is present, it shall be the PMT for the program contgined in the
sam hlardata (Althoanoh tha rnnnrdnr] Straam mayv contain athar o grarac and ha a0 MDTQY

TCCotaatrro s Tt tCo CO—SorCoatir oy CoOTTta Ottt prograto ot ot it 1o~

P1D is the PID of the MPEG2-TS packets from which the data was extracted. In the case of the 'tPAT'
box this value is always 0.

sectiondata extends to the end of the box and is the complete MPEG2-TS table, containing the
concatenated sections, of an identical version number.

initialsampletime specifies the initial value of the sample times in case the sample times do not
start from 0. Unlike media tracks, MPEG-2 TS hint track usually have sample times not starting
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from 0, e.g., PCR times and reception times. Since ‘stts’ only stores the delta between sample
times, this field is required for reconstructing the original sample times:

OriginalSampleTime (n) initialsampletime + STTS(n) .

In case PCR times are used for sample times, the reconstructed sample time can be used to initialize
the STC when the sample is randomly accessed. Note that this field may need to be updated after
editing.

timing derivation method is a flag which specifies the method which was used to set the
sample time for a given PID. The values for timing derivation method are as follows:
0x0 reception time: the sample timing is derived from the reception time. It is not guaranteed

0x1

that the STC was recovered for derivation of the reception time.

piecewise linearity between PCRs: the sample time is derived from a reconstructed ST

for

this program. Piecewise linearity between adjacent PCRs is assumed and all TS pa
in the samples have a constant duration in this range.

9.3.4 Sample Format

Each sampl;

® pre-

® Cong

dsSo

Note that ed
or followed

b of an MPEG-2 TS Hint track consists of a set of

computed packets: one or more MPEG-2 TS packets with the assoCiated headers and tra

tructed packets: instructions to compose one or more MPEG2-TS packets with the
ciated headers and trailers by pointing to data of another track.

ch MPEG-2 TS packet in the sample may be preceded with a preheader (precedingbyf
by a posttrailer (trailingbytes), as detailed in the Sample Description Format. The si

the preheagler and the posttrailer are specified by precedingbyteslen and trailingbytes

respectively

It is possib
padding of
adaptatio

NOTE

NOTE

, in the sample description to allow compactsample tables with fewer chunks.

e for a mixture of precomputed and, censtructed samples to occur in the same tra
the transport stream packet s required, this can be accomplished with
h field or explicitly by using the MPEG2TSImmediateConstructor as appropriate.

The number of MPEG-2 TS packets in the sample can be derived from the sample size table directly
the sample consists” of pre-computed packets only, which is a conclusion if th
precomputed ondly flag in the sample entry is set. The number of MPEG-2 TS packets in th
sample may be variable or restricted, e.g. extensions of this file format may define a sample to contai
exactly one packet.

It is possible.to compact common sequences of bytes in transport packets by including those bytes i
one or{more packets directly for example in their precedingbytes or trailingbytes sectior
and (then using the MPEG2TSSampleConstructor in other places to refer to them; this is especiall
rélevant for runs of OxFF bytes.

rkets

ilers

res),
ze of

len,

rk. If
the

=

9.3.4.1 Sy

mtax

// Constructor format

aligned (8) abstract class MPEG2TSConstructor (uint(8) type) {
uint (8) constructor type = type;
aligned(8) class MPEG2TSImmediateConstructor
extends MPEG2TSConstructor (1)
uint (8) immediatedatalen;
uint (8) data[immediatedatalen] ;
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aligned(8) class MPEG2TSSampleConstructor
extends MPEG2TSConstructor (2)

uint (8) sampledatalen;
uint (16) trackrefindex;
uint (32) samplenumber;
uint (32) sampleoffset;

}

// Packet format

aligned(8) class MPEG2TSPacketRepresentation {
uint (8) precedingbytes [precedingbyteslen];
uint (8) sync byte;

if (sync_byte == 0x47)
uint (8) packet [187] ;
} else if (sync byte == 0x00 || sync byte == 0x01) {
uint (8) headerdatalen;
uint (4) reserved;
uint (4) num_constructors;
bit (1) transport error indicator;
bit (1) payload unit start indicator;
bit (1) transport priority;
bit (13) PID;
bit (2) transport scrambling control;
bit (2) adaptation field control;
bit (4) continuity counter;
if (sync byte == 0x00 && (adaptation field contrql == “10~ ||
adaptation field control == "117)) {
uint (8) adaptation field[headerdatalen-381Y

MPEG2TSConstructor constructors[num_constructors];
else if (sync byte == OxFF) {
// implicit null packet that has been removed

uint (8) trailingbytes[trailingbyteslenl,

// Sample format
aligned (8) class MPEG2TSSample ({
NPEG2TSPacketRepresentation sample[] ;

9.3.4.2 Semantics

Precedingbytes contains any extra data preceding the packet, typically provided by the recording
device. For example, thisimay include a timestamp.
gync_byte: if this valuelis)0x47, then the packet representation contains a transport stream packet
(a precomputed reception hint track sample), with the remaining bytes following in the field
packet. The valuies 0x00 and 0x01 are used for constructed packet representation(s|). If
MPEG2TSSampleConstructor is used to construct packet representation(s), it points|to a track
indexed by trackrefindex in the track reference box with reference type 'hint". If this value is
0xFF,itdmplies that a null packet has been removed at this position. All other valuesjare
currently reserved.
tradkrefindex indexes in the track reference box with reference type 'hint' to indicatg with which
tmedia track the current sample is associated. The samplenumber and sampleoffget fields in
the MPEG2TSSampleConstructor point into this media track. The trackrefindex starts from
value 1. The value 0 is reserved for future use.

packet: The MPEG-2 TS packet, apart from the sync byte (0x47).

The MPEG2TSConstructor array is a collection of one or more constructor entries, to allow for
multiple access units in one transport stream packet. An MPEG2TSImmediateConstructor can
contain, amongst others, the PES header. An MPEG2TSSampleConstructor references data in
the associated media track. The sum of headerdatalen and the datalen fields of all
constructors of an MPEG2TSPacket must be equal to the length of the transport stream packet
being constructed, minus 1 byte, which is 187.
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trailingbytes contains any extra data following the packet. For example, this may include a
checksum.
samplenumber indicates the sample within the referred track contained in the packet and
sampleoffset indicates the starting byte position of the referred media sample contained in
the packet of which sampledatalen bytes are included. sampleoffset starts from value 0.
immediatedatalen indicates the number of bytes within the field data that are included in the
sample rather than data being included into the sample by reference to a media track.
headerdatalen indicates the length of the TS packet header (without the sync byte) in bytes. This

field

has the wvalue 3 if the adaptation field is not present or the

value

(adaptation field length+3), where adaptation field length is the first octet of the
structure adaptation field asdefinedinISO/IEC 13818-1.

Neither the
The remaining fields (transport error indicator, payload unit start indicdtor,
transport|priority, PID, transport scrambling control, adaptation fiéld confrol,
continuity counter, adaptation field) of the sample structure contain a copy of the packet
header of tHe TS packet, as defined in ISO/IEC 13818-1.
9.3.5 Protected MPEG 2 Transport Stream Hint Track
9.3.5.1 Introduction
This Subclapise defines a mechanism for marking media streams as, protected. This works by charjging
the four character code of the SampleEntry, and appendings boxes containing both details of the
protection mechanism and the original four character codé. However, in this case the track i not
protected; if is an ‘in the clear’ hint track which contains protected data. This Subclause describes/how
hint tracks should be marked as carrying protected datayusing a similar mechanism, and utilizing the
same boxes
9.3.5.2  Syntax
class PropectedMPEG2TransportStreamSampleEntry

extendp MPEG2TransportStreamSampleEntry (‘pm2t’) {

ProtectionSchemeInfoBox SchemeInformation;
9.3.5.3  Semantics
The Schemg¢Information!(‘sinf) box (defined in 0) shall contain details of the protection scheme
applied. This shall include ‘the 0OriginalFormatBox which shall contain the original sample entry|type
of the MPE(Q-2 Transport StreamSampleEntry box.

9.4 RTP,

RTCP, SRTP and SRTCP Reception Hint Tracks

9.4.1 RTP Reception Hint Track

9.4.1.1

Introduction

This Subclause specifies the reception hint track format for the real-time transport protocol (RTP), as
defined in IETF RFC 3550.
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RTP is used for real-time media transport over the Internet Protocol. Each RTP stream carries one
media type, and one RTP reception hint track carries one RTP stream. Hence, recording of an audio-
visual program results into at least two RTP reception hint tracks.

The design of the RTP reception hint track format follows as much as possible the design of the RTP
server hint track format. This design should ensure that RTP packet transmission operates very
similarly regardless whether it is based on RTP reception hint tracks or RTP server hint tracks.
Furthermore, the number of new data structures in the file format was consequently kept as small as
possible.

The format of the RTP reception hint tracks allow storing of the packet payloads in the hint samples, or
converting the RTP packet payloads to media samples and including them by refererice|to the hint
samples, or combining both approaches. As noted earlier, conversion of received-stheams to media

tracks allows existing players compliant with earlier versions of the ISO base dmedia file format to
process recorded files as long as the media formats are also supported. Storingthe original RTP headers
retains valuable information for error concealment and the reconstruction of'the original RTP stream. It
is ndted that the conversion of packet payloads to media samples may happen "off-line" aft¢r recording
of thle streams in precomputed RTP reception hint tracks has been completed.
9.4.1.2 Sample Description Format
The pntry-format in the sample description for the RTP reception hint tracks is 'rrtp'. The syntax of the
sample entry is the same as for RTP server hint tracks having the entry-format 'rtp ".
clags ReceivedRtpHintSampleEntry () extemds® SampleEntry (‘rrtp') {

wint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;

uint (32) maxpacketsize;

hox additionaldatal];
}
The entry-format identifier in the sample description of the RTP reception hint track is different from
the gntry-format in the sample description of the RTP server hint track, in order to avoid using an RTP
reception hint track that contains errors as a valid server hint track.
The |additionaldata set of boxes may include the timescale entry ('tims') and time offset (‘tsro')
boxgs. Moreover, the additionaldata may contain a timestamp synchrony box.
The fimescale entry box (*tims’) shall be present and the value of timescale shall be set o match the
clock frequency of the RTP timestamps of the stream captured in the reception hint track.
The tirhe offset box (' tsro’ ) may be present. If the time offset box is not present, the value of the field

of fset 15 Inferred to be equat to 0. The vatue of the field offset 15 used for the derivatior

time

stamp, as specified in 9.4.1.4.

of the RTP

RTP timestamps typically do not start from zero, especially if an RTP receiver "tunes' into a stream. The
time offset box should therefore be present in RTP reception hint tracks and the value of offset in the
time offset box should be set equal to the first RTP timestamp of the RTP stream in reception order.
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Zero or one timestampsynchrony boxes may be present in the additionaldata of the sample entry
for a RTP reception hint track. If a timestampsynchrony box is not present, the value of
timestamp sync is inferred to be equal to 0.

class timestampsynchrony () extends Box(‘tssy’) {
unsigned int (6) reserved;
unsigned int (2) timestamp sync;

timestamp sync equal to 0 indicates that the RTP timestamps of the present RTP reception hint
track derived from the Formula in 9.4.1.4 may or may not be synchronized with RTP
timestamps of other RTP reception hint tracks.

timestamp sync equal to 1 indicates that the RTP timestamps of the present RTP reception hint
track derived from the Formula in 9.4.1.4 reflect the received RTP timestamps exactly (without
cornected synchronization to any other RTP reception hint track).

timestpmp sync equal to 2 indicates that RTP timestamps of the present RTP reception hint frack
derived from the Formula in 9.4.1.4 are synchronized with RTP timestamps. of other |RTP
reception hint tracks.

When timelstamp sync is equal to 0 or 1, a player should correct the inter-stteam synchronization
using storedl RTCP sender reports. When timestamp sync is equal to 2, thie, media contained in the
RTP reception hint tracks can be played out synchronously according<to the reconstructed |RTP
timestamps| without synchronization correction using RTCP Sender Réports. If it is expected that the
RTP reception hint track will be used for re-sending the recorded RTP’stream, it is recommended| that
timestamp| sync be set equal to 0 or 1, because the stored RTCP sender reports can be reused.

timestamp| sync equal to 3 is reserved.
The value of timestamp_sync shall be identical for alLRTP reception hint tracks present in a file.

When RTCH is also stored, using an RTCP hint track, the timestamp relationship between the RTH and
RTCP hint tracks can only be maintained if the'RTP timestamps are anchored by using a set time (ffset
(‘tsro’) in thie RTP track, and hence the time-offset is mandatory if RTCP is stored in an RTCP hint track.

Zero or ongd ReceivedSsrcBox identified with the four-character code ‘rssr’ shall be present in the
additionaldata of a sample descriptor entry of a RTP reception hint track:

class RecgivedSsrcBox/extends Box (‘rssr’) {
unsigned int (32) « SSRC

The SSRC vplue mustlequal the SSRC value in the header of all recorded SRTP packets described by the
sample des¢ription:

9.4.1.3 Sample Format

The sample format of RTP reception hint tracks is identical to the syntax of the sample format of the
RTP server hint tracks. Each sample in the reception hint track represents one or more received RTP
packets. If media frames are not both fragmented and interleaved in an RTP stream, it is recommended
that each sample represents all received RTP packets that have the same RTP timestamp, i.e,,
consecutive packets in RTP sequence number order with a common RTP timestamp.
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Each RTP reception hint sample contains two areas: the instructions to compose the packet, and any

extra data needed for composing the packet, such as a copy of the packet payload. Note that the size of
the sample is known from the sample size table.

Since the reception time for the packets may vary, this variation can be signalled for each packet as
specified subsequently.

A sample with a size of zero is permitted in reception hint tracks, and such samples may be ignored.

9.4.1.4

Packet Entry Format

Eact
9.1.3

Whe

rel
und
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hint
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samj
varia
setti
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time

The
RTP
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The

The
the

The

If th
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dat

The

packet i the packet emntry table ras—same structure a5 for Server (trarsmission) i

d.

re i is the sample number of a sample, the sum of the sample time DT(i) as specified irn
itive time indicates the reception time of the packet. The clock sourcedfor the recep
fined and may be, for instance, the wall clock of the receiver. If the range of receptio
btion hint track overlaps entirely or partly with the range of reception times of anoth
track, the clock sources for these hint tracks shall be the same.

g

€

recommended that receivers may use a constant value for.sample delta in the deco
ble box ('stts') as much as reasonable and smooth out ‘packet scheduling and end-t
tion by setting relative time adaptively in stored reception hint samples. This arrg
hg the values of sample delta and relative <€ ime can facilitate a compact decod
ble box. In this case timestamp_sync is set to 1, the sample durations are mostly const
offset (‘tsro’) is stored in the sample entry.

values of RTP version, P bit,"'X bit, CSRC count, M bit,
equenceseed shall be set equal tosthe V, P, X, CC, M, PT and sequence number fields

et captured in the sample.

payload |

g
]

fields bframe flagand repeat flagare reserved in reception hint tracks and must b

semantics of extray,flagand extra information length are identical to those of
RTP server hint tracks.
following TLV\boxes are specified: rtphdrextTLV, rtpoffsetTLV, receivedCSRC.

e X_bitss set a single rtphdrextTLV box shall be present for storing the received
nsion.

1t tracks, in

8.6.1.2 and
tion time is
h times of a
br reception

Hing time to
b-end delay
ngement of
ling time to
ant, and the

type, and
of the RTP

E Zero.

pecified for

RTP Header

gned (8)
unsigned int (8)

class rtphdrextTLV extends Box(‘rtpx’)
datall;

{

a is the raw RTP Header Extension which is application-specific.

syntax of the rtpof fset TLV box is specified in 9.1.3.1.

offset indicates a 32-bit signed integer offset to the RTP timestamp of the received RTP packet. Let i
be the sample number of a sample, DT(i) be equal to DT as specified in 8.6.1.2 for sample number i,
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tsro.offset be the value of offset in the 'tsro’ box of the referred reception hint sample entry, and %
be the modulo operation. The value of of£set shall be such that the following Formula is true:

RTPtimestamp= (DT, + tsro.offset + offset)mod2*

NOTE 1:

formula (1) RTP timestamp calculation

When each reception hint sample represents all received RTP packets that have the same RTP
timestamp, the value of sample delta in the decoding time to sample box can be set to match the
RTP timestamp. In other words, DT(i), as specified above, can be set equal to (the RTP timestamp -
tsro.offset - of f£set) (assuming that the resulting value would be greater than or equal to 0).
This is recommended.

NOTE 2:

For the pur
be the sum

If the value
received CS
character cd

aligned (8
unsign

The numbe
CSRC [] shd

9.4.1.5

Both movie

9.4.2 RTCR Reception Hint Track

9.4.2.1

RTP timestamps do not necessarily increase as a function of RTP sequence number in all RTP stream
i.e, transmission order and playback order of packets may not be identical. For example, many. vide
coding schemes allow bi-prediction from previous and succeeding pictures in playback ©order. A
samples appear in tracks in their decoding order, i.e., in reception order in case of RTP réception hin
tracks, of fset in the rtpof £setTLV box can be used to warp the RTP timestamp away from th
sample time DT(i).

D = 0 U

bose of edits in Edit List Boxes, the composition time of a received RTP packet is inferred to

SDP information

pf the sample time DT(i) and of £set as specified above.

of CSRC_count is not equal to zero, a receivedCSRC bex.amay be present for storing the
RC header fields for each RTP packet. The receivedQSRC box is identified with the four-

de ‘resr’

class receivedCSRC extends Box ('rcsrV) ' {
bd int (32) CSRCI[]; //to end of thelbox
r of entries in CSRC[] equals the CcCwalue of received SRTP packets. The nth entry of

111 equal the nth CSRC value of the RTRpacket header.

and track SDP information.may be present, as specified in 9.1.4.

Introduction

This Subcl

se specifies' the reception hint track format for the real-time control protocol (RTCP),
defined in IETF RFE€:3550.

RTCP is uspd‘for real-time transport of control information for an RTP session over the Inteérnet

Protocol. During streaming, each RTP stream typically has an accompanying RTCP stream that carries
control information for the RTP stream. One RTCP reception hint track carries one RTCP stream and is
associated to the corresponding RTP reception hint track through a track reference.

The format of the RTCP reception hint tracks allows the storage of RTCP Sender Reports in the hint

samples.
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The RTCP Sender Reports are of particular interest for stream recording, because they reflect the
current status of the server, e.g., the relationship of the media timing (RTP timestamp of audio/video
packets) to the server time (absolute time in NTP format). Knowledge of this relationship is also
necessary for playback of recorded RTP reception hint tracks to be able to detect and correct clock drift

and j

itter.

The timestamp synchrony box as specified in 9.4.1.2 makes it possible to correct clock drift and jitter
before playing a file, and therefore recording of RTCP streams is optional when timestamp_sync is equal

to 2.

There_is no server hint track equivalent for the RTCP reception hint track, since RTCP

essages are
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9.4.2

rated on-the-fly during transmission.

2 General

e shall be zero or one RTCP reception hint track for each RTP reception hint trac
ption hint track shall contain a track reference box including a reference of type 'c
riated RTP reception hint track.

n i is the sample number of a sample, the sample time DT(i) as specified in 8.6.1.2 i
btion time of the packet. The clock source for the reception time shall be the sam
riated RTP reception hint track. The value of timescalé in the Media Header Box
btion hint track shall be equal to the value of times¢ale in the media header box of th
reception hint track.

.3 Sample Description Format

entry-format in the sample description*for the RTCP reception hint tracks is 'rtcp'. It i
fical in structure to the sample. entry format for RTP. There are no defined bo
i tionaldata field.

.4  Sample Format

4.1 Introduction

sample in the reception hint track represents one or more received RTCP packets. H
hins two areas; the raw RTCP packets and any extra data needed. Note that the size of tl
vn from the-sample size table, and that the size of an RTCP packet is indicated withir
[ (as docmented in RFC 3550), as a count one less than the number of 32-bit words in t

4.2/ Syntax

k. An RTCP
Hsc' to the

hdicates the
e as for the
of an RTCP
b associated

s otherwise
xes for the

ach sample
he sample is
| the packet
hat packet.

aligned(8) class receivedRTCPpacket {

unsigned int (8)

datal] ;

aligned(8) class receivedRTCPsample {

unsigned int (16) packetcount;
unsigned int (16) reserved;
receivedRTCPpacket packets [packetcount] ;
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9.4.2.4.3 Semantics

data contains a raw RTCP packet including the RTCP report header, the 20-byte sender information
block and any number of report blocks. Note that the size of each RTCP packet is known by
parsing the 16-bit length field of the RTCP header.

packetcount indicates the number of received RTCP packets contained in the sample.

packets contains the received RTCP packets.

9.4.3 SRTP Reception Hint Track

9.4.3.1

This Subcla

Introduction
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class Rec
uint (1
uint (1
uint (3
box

SCToPCTITICo— oIt T T e pTroTT

efined in IETF RFC 3711.

T C Cr ot T oOT ot TUT crre— St Tur oot oo poTrc pro

ecure extension of the real-time media transport (RTP) over the Internet Protocol.
m carries one media type, and one SRTP reception hint track carries one SRTP str
ding of an audio-visual program results into at least two SRTP reception*hint tracks.

bf the SRTP reception hint track format follows the design of RTRreception hint trackg
E of the framework provided by RTP reception hint tracks. The€, major difference bety
TP reception hint tracks is that the actual media payload is ‘stored in an encrypted fort

provide additional boxes to store information necessary to decrypt encrypted conter

tion is necessary to check the integrity of the re€eived data. SRTP reception hint track
sed together with SRTCP reception hint tracks:

ion hint tracks may, for example, be used'to store protected mobile TV content.

mple Description Format
mple Description Entry

description format for SRTP reception hint tracks is identical to that for RTP reception|
the exception thatithe sample entry name is changed from ‘rrtp’ to ‘rsrp’ and that it
jtional boxes:

{

vedSrtpHintSampleEntry () extends SampleEntry (‘rsrp‘)
hinttrackversion = 1;
highestcompatibleversion
maxpacketsize;

additionaldatal];

i
)
) 1;
)

P
b
J
D

Each
eam.

and
veen
n for

tion hint tracks, whereas it is unencrypted for RTP reception hint tracks. SRTP reception

It on

ditionally, all header fields of the SRTP packet hé€ader shall be stored with the payloald, as

5 are

hint
may

}

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry (‘rrtp'). The
addtionaldata[] of each sample description entry of a SRTP Reception Hint Track shall contain

exactly one

ReceivedSsrc Box (‘rssr’).

Additionally, the additionaldata]] may contain the Received Cryptographic Context ID box and the
Rollover Counter box defined below. Furthermore, a SRTP Process Box shall also be included as one of
the additionaldata boxes. As the content is stored encrypted, the integrity and the encryption
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algorithm fields in the SRTP Process box specify the algorithm that was applied to the received stream.
An entry of four spaces ($20$20$20$20) may be used to indicate that the algorithm is defined by means
outside the scope of this document.

9.4.3.2.2 Received Cryptographic Context ID Box

Zero or one ReceivedCryptoContextIdBox, identified with the four-character code ‘ccid’, may be
present in the additionaldata of a sample descriptor entry of an SRTP reception hint track.
Information to recover the cryptographic context for the received SRTP stream may be stored here.

aligned(8) class ReceivedCryptoContextIdBox extends Box (‘ccid’) {
1nq-igntaﬂ int (16) dectPort -
unsigned int (8) ip version;
gwitch (ip version)
case 4: // 1Ipv4
unsigned int (32) destIP;
break;
case 6: // IPvé6
unsigned int (64) destIP;
break;

The gestPort and destIP parameters contain the port numberand the IP address (as pijesent in the
recelved IPv4 or IPv6 packages), respectively, of the SRTP session-via which the recorded SRTP packets
werg received. ip_version contains either 4 or 6 representing IPv4 or IPv6, respectively.

9.4.3.2.3 Rollover Counter Box

Zerolor one RolloverCounterBox, identified with the four-character code ‘sroc’, may b present in
the additionaldata of a sample descriptoy, éntry of an SRTP reception hint track. Typically, the
rollgver counter value changes every 65536*SRTP package.

aligned (8) class RolloverCountexBox extends Box (‘sroc’) {
ynsigned int (32) rollover, counter;

The follover counter is:anon-zero integer that gives the value of the ROC field for all associated
recelved SRTP packets.

NOTE: The rollover)counter (ROC) is an element of the cryptographic context of a SRTP stream and d¢pends on
the absolute position of a packet in an RTP stream. Knowledge of the ROC value is necessary in order toldecrypt a
received SRTP’ packet. It is optional to use the rollover counter box as RFC 4771 defines as ar optional
mechanism-to signal the ROC value explicitly in the authentication tag of a SRTP package.

9.4.3.3 ,~Sample and Packet Entry Format

Both, c:\mp]p format and par‘l{nf F‘nﬁ‘y format for SRTP reception hint tracks are identical to those of

RTP reception hint tracks, defined in 9.4.1.3 and 9.4.1.4. The packet payload is stored as received in the
SRTP packets, i.e., all information received in the SRTP packet excluding the header or, in other words,
the encrypted payload together with the key identifier (MKI) and the authentication tag.

If the value of CSRC count is not equal to zero for a received SRTP packet, the extra data tlv
corresponding to this receivedSRTPpacket shall contain exactly one receivedCSRC box
(‘resr’).
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9.4.4 SRTCP Reception Hint Tracks

9.4.4.1 Introduction

This Subclause specifies the reception hint track format for the secure real-time control protocol
(SRTCP), defined in IETF RFC 3711.

SRTCP is used for real-time transport of control information for a SRTP session over the Internet
Protocol. SRTCP takes for SRTP the role that RTCP takes for RTP, cf., 9.4.2. During streaming, each SRTP
stream typically has an accompanying SRTCP stream that carries control information for the SRTP
stream. One SRTCP reception hint track carries one SRTCP stream and is associated to the

PRI . h 1 h| 1 1 £
correspond,ug SRTT TECCEPUOIT IIIIT (TdCK HITOUGIT a (TACK TTIET ETICE.

The format pf the SRTCP reception hint tracks allows the storage of SRTCP Packets in the hint.samples,
e.g., of SRT(P Sender Reports.

The SRTCP|Sender Reports are of particular interest for stream recording, because they reflect the
current status of the server, e.g., the relationship of the media timing (SRTP timestamp of audio/video
packets) to| the server time (absolute time in NTP format). Knowledge of this relationship is|also
necessary for playback of recorded SRTP reception hint tracks in order tobe’able to detect and cofrect
clock drift and jitter.

The timestgmp synchrony box as specified in 9.4.1.2 makes it possible to correct clock drift and [itter
before playing a file, and therefore recording of SRTCP streams-is-optional.

There is no|server hint track equivalent for the SRCTP xeception hint track, since SRTCP messagef are
generated on-the-fly during transmission.

9.4.4.2 General

There shall|be zero or one SRTCP receptien hint track for each SRTP reception hint track. An SRTCP
reception hiint track shall contain a tragk reference box including a reference of type 'cdsc' tg the
associated §RTP reception hint track:

When i is the sample number:a*sample, the sample time DT(i) as specified in 8.6.1.2 indicateg the
reception time of the packet-The clock source for the reception time shall be the same as for the
associated $RTP reception hint track. The value of timescale in the Media Header Box of an SRTCP
reception hint track.shall be equal to the value of timescale in the media header box of the assoclated
SRTP reception hinttrack.

9.4.4.3 Sample Description Format

The entry-format in the sample description for the SRTCP reception hint tracks is 'stcp'. It is otherwise
identical in structure to the sample entry format for RTCP. The encryption and authentication method
of the SRTCP hint tracks are defined by the respective entries in SRTP Process box of the corresponding
SRTP hint track.

NOTE: An equivalent to the ROC boxes defined for SRTP is not necessary for SRTCP, as the SRTCP packet
contains an explicitly signalled initialization vector.
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9.4.4.4  Sample Format
Sample format is the sample format for RTCP reception hint tracks as defined in 9.4.2.4.

9.4.5 Protected RTP Reception Hint Track

9.4.5.1 Introduction

This specification defines a mechanism for marking media streams as protected. This works by
changing the four character code of the SampleEntry, and appending boxes containing both details of
the protection mechanism and the original four character code. However, in this case the track is not
protected; it is an ‘in the clear’ hint track which contains protected data. This Subclause describes the
how(reception hint tracks should be marked as carrying protected data, using a similar mechanism, and
utilizing the same boxes.

9.4.5.2 Syntax

Clags ProtectedRtpReceptionHintSampleEntry
g¢xtends RtpReceptionHintSampleEntry (‘prtp') {
ProtectionSchemeInfoBox SchemeInformation;

}

9.4.5.3 Semantics

The SchemeInformation (‘sinf) box shall contain details of the protection scheme applied. This shall
inclyde the OriginalFormatBox which shall contain the four character code ‘rrtp‘ (the folir character
code of the original RTPReceptionHintSampleEntry box);

9.4.4 Recording Procedure
See Annex H.
9.4.7 Parsing Procedure

See Annex H.

10 | Sample Groups
10.1 Random Access Recovery Points

10.1j]1.1 Definition

In sqme coding systems it is possible to random access into a stream and achieve correct defcoding after
having decoded a number of samples. This is known as gradual decoding refresh. For example, in video,
the ¢nceder might encode intra-coded macroblocks in the stream, such that it knows that within a
certain period the entire picture consists of pixels that are only dependent on intra-coded macroblocks
supplied during that period.

Samples for which such gradual refresh is possible are marked by being a member of one of these
groups. The definition of the groups allows the marking to occur at either the beginning of the period or
the end. However, when used with a particular media type, the usage of these groups may be restricted
to marking only one end (i.e. restricted to only positive or negative roll values). A roll-group is defined
as that group of samples having the same roll distance.
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The roll groups have the following semantics.

A VisualRollRecoveryEntry documents samples that enable entry points into streams that are
alternatives to sync samples.

An AudioRollRecoveryEntry documents the pre-roll distance required in audio streams in which
every sample can be independently decoded, but the decoder output is only assured to be correct after
pre-rolling by the indicated number of samples.

An AudioPreRollEntry is used with audio streams in which not every sample is a sync sample;
decoding can only start at a sync sample, but decoder output is only assured to be correct after pre-
rolling by the indicated number of samples. This means that to achieve correct output when performing
random acdess, first it is necessary to back up by the indicated pre-roll distance, and then (to‘enable
decoding to|start) find the nearest sync sample at, or preceding, that position.

10.1.1.2 Syntax

class VistialRollRecoveryEntry () extends VisualSampleGroupEntry nN¥roll')

signed| int (16) roll distance;

class AudfioRollRecoveryEntry () extends AudioSampleGroupEntry (’roll’)

signed| int (16) roll distance;

class AudfioPreRollEntry () extends AudioSampleGroupEntry (’prol’)

signed| int (16) roll distance;

10.1.1.3 Semantics

roll distance is a signed integer that\gives the number of samples that must be decod¢d in
ordegr for a sample to be decoded, correctly. A positive value indicates the number of samples
after the sample that is a grouptmember that must be decoded such that at the last of these
recgvery is complete, i.e. the.last sample is correct. A negative value indicates the numbpr of
samples before the sample that is a group member that must be decoded in order for recgvery
to bep complete at the marked sample. The value zero must not be used; the sync sample fable
docliments random access points for which no recovery roll is needed.

10.2 Rate Share Groups
10.2.1 Intrdduction

Rate share| ihstructions are used by players and streaming servers to help allocating bitrates
dynamically when several streams share a common bandwidth resource. The instructions are stored in
the file as sample group entries and apply when scalable or alternative media streams at different
bitrates are combined with other scalable or alternative tracks. The instructions are time-dependent as
samples in a track may be associated with different sample group entries. In the simplest case, only one
target rate share value is specified per media and time range as illustrated in Figure 5.
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Operation points are defined in terms of total available bandwidth. For more complex situations it is
possible to specify more operation points.

In addition to target rate share values, it is also possible to specify maximum and minimum bitrates for
a certain media, as well as discard priority.
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10.2.2 Rate Share Sample Group Entry

10.2.2.1 Definition

Each sample of a track may be associated to (zero or) one of a number of sample group descriptions,
each of which defines a record of rate-share information. Typically the same rate-share information
applies to many consecutive samples and it may therefore be enough to define two or three sample
group descriptions that can be used at different time intervals.

The grouping type 'rash' (short for rate share) is defined as the grouping criterion for rate share
information. Zero or one sample-to-group box ('sbgp') for the grouping type 'rash' can be

contained iyrttresamptetabte box st of atrackttshattrestdetma it track,if = timttrack is

used, otheryise in a media track.

Target rate

rate share 4

point speciffes a target rate share. Target rate share values specified for the first.and the last oper
points also $pecify the target rate share values at lower and higher available'bitrates, respectively
target rate $hare between two operation points is specified to be in the fange between the targe]
shares of thpse operation points. One possibility is to estimate with linearinterpolation.

10.2.2.2 Sy

class RatgShareEntry() extends SampleGroupDescriptionEntry('rash')
unsigned int (16) operation point count;
if (opgration point count == 1) {
unsfigned int (16) target rate shagre;

else {
for

}
}

unsigned int (32) maximum-bitrate;
unsigned int (32) minimumJdbitrate;
unsigned int (8) discard priority;

}

10.2.2.3 Semantics

operaf
availd
It is
greg

insigned int (32) availableybitrate;
insigned int (16) target mate share;

share may be specified for several operation points that are defined in terts, of the [total
available bitrate, i.e., the bitrate that should be shared. If only one operation point is defined, the target
pplies to all available bitrates. If several operation points are defined, then each operation

ntax

(i=0; 1 < operation point cgunt; i++) {

ion_ poimt count isanon-zero integer that gives the number of operation points.
ble bitrate is a positive integer that defines an operation point (in kilobits per sec
the(tetal available bitrate that can be allocated in shares to tracks. Each entry sh
ter'than the previous entry.

hition

The
rate

nd).
I be

target rate share Is an Integer. A non-zero value Indicates the percentage oI aval

able

bandwidth that should be allocated to the media for each operation point. The value of the first
(last) operation point applies to lower (higher) available bitrates than the operation point itself.
The target rate share between operation points is bounded by the target rate shares of the
corresponding operation points. A zero value indicates that no information on the preferred

rate

share percentage is provided.

maximum bitrate is an integer. A nonzero value indicates (in kilobits per second) an upper
threshold for which bandwidth should be allocated to the media. A higher bitrate than
maximum bitrate should only be allocated if all other media in the session has fulfilled their
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quotas for target rate-share and maximum bitrate, respectively. A zero value indicates that no

information on maximum bitrate is provided.

minimum bitrate is an integer. A nonzero value indicates (in kilobits per second) a lower
threshold for which bandwidth should be allocated to the media. If the allocated bandwidth
would correspond to a smaller value, then no bitrate should be allocated. Instead preference
should be given to other media in the session or alternate encodings of the same media. Zero

minimum bitrate indicates that no information on minimum bitrate is provided.

discard priority is an integer indicating the priority of the track when tracks are discarded

to meet the constraints set by target rate share, maximum bitrate and minimum bit

rate. Tracks

are discarded in discard priority order and the track that has the highest discard priority value

is discarded first.

3 Relationship between tracks

purpose of defining rate share information is to aid a server or player extracting)data {

mbination with other tracks. Note that a server/player streams/plays tracks,simultane

hg to different alternate groups and can switch between tracks that belong to the s
within an alternate group. By default, all tracks are served/played simultaneously if
s are defined.

share information should be provided for each track. A track/that does not includg
mation has one operation point and can be treated as a constant-bitrate track with disg
Target rate share, minimum and maximum bitrates do notapply in this case.

1

ks that are alternates to each other shall (at each)instance of time) define the same
ation points at the same set of total available\bitrates and have the same discard pri
the number and definition of operation péints may depend on time. Alternate tracK
rent target rate shares, minimum and maximum bitrates.

1f

4 Bitrate allocation

share information on maximufw bitrate, minimum bitrate, and target rate share can b
track. If this is the case, thetarget rate share shall be applied to find an allocated bitrat
act of the maximum and{minimum bitrates is considered.

n allocating bandwidth to several tracks, the following considerations apply:

In the caserall tracks have explicit target rate share values and they don’t sum up
cent, treat them as weights, i.e., normalize them.

The-total allocation shall not exceed total available bitrate.

[NE

In“a choice between alternate tracks, the chosen track should be the track that

rom a track
busly if they
ame switch
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brities. Note
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are, or the

track that desires the highest bitrate that can be allocated without discarding other tracks (see

below).

Tracks must have an allocation between their minimum and maximum bitrates, or be discarded.

5. Tracks should have an allocation in accord with their target rate shares, but this may be
distorted to allow some tracks to achieve their minima, or in case some have reached their
maxima.

6. If an allocation cannot be done including a track from every alternate group, then tracks should

be discarded in discard priority order.
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7. The allocation must be re-calculated whenever the operating set for an active track (one that
has been selected from an alternate group) changes or the available bitrate changes.

10.3 Alternative Startup Sequences

10.3.1 Definition

An alternative startup sequence contains a subset of samples of a track within a certain period starting
from a sync sample or a sample marked by 'rap ' sample grouping, which are collectively referred to
as the initial sample below. By decoding this subset of samples, the rendering of the samples can be

started earlier than in the case when all samples are decoded.

An "alst'| sample group description entry indicates the number of samples in any of the respeftive
alternative $tartup sequences, after which all samples should be processed.
Either version O or version 1 of the Sample to Group Box may be used with the alternative stdrtup
sequence [sample grouping. If version 1 of the Sample to Group)y-Box is used,
grouping|type parameter has no defined semantics but the same algorithnpto derive alterngtive
startup seqiiences should be used consistently for a particular value of grouping type paramefer.
A player ut]lizing alternative startup sequences could operate as follows. First, an initial sync sapnple
from whi¢h to start decoding 1is identified by using ~the Sync Sample Box, | the
sample ig non sync sample flag for samples enclosed in track fragments, or the 'rap 'sample
grouping. Then, if the initial sync sample is associated to a-sample group description entry of [type
'alst' where roll count is greater than 0, the player can use the alternative startup sequence| The
player then|decodes only those samples that are mapped,to the alternative startup sequence until the
number of [samples that have been decoded is equal to roll count. After that, all sampleg are
decoded.
10.3.2 Syntax
class AlternativeStartupEntry ()\lextends VisualSampleGroupEntry (’alst’)
unsignefl int (16) roll count;
unsigne@ int (16) first output sample;
for (i=l; i <= roll count; i++)
unsigphed int (32) sample offset[i];
j=1;
do { //|optional, tuntil the end of the structure
unsigped int (F6) num output samples[j];
unsigphed int(l6) num total samples[j];
J++;
}
}
10.3.3 Semantics

roll count indicates the number of samples in the alternative startup sequence. If roll count
is equal to 0, the associated sample does not belong to any alternative startup sequence and the
semantics of first output sample are unspecified. The number of samples mapped to this
sample group entry per one alternative startup sequence shall be equal to roll count.
first output sample indicates the index of the first sample intended for output among the
samples in the alternative startup sequence. The index of the sync initial sample starting the
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alternative startup sequence is 1, and the index is incremented by 1, in decoding order, per each
sample in the alternative startup sequence.

sample offset [i] indicates the decoding time delta of the i-th sample in the alternative startup

sequence relative to the regular decoding time of the sample derived from the Decoding Time to
Sample Box or the Track Fragment Header Box. The sync initial sample starting the alternative
startup sequence is its first sample.

num_output samples([j] and num total samples[j] indicate the sample output rate

10.3

Hier
the

orde
in so
(to 1

within the alternative startup sequence. The alternative startup sequence is divided into k
consecutive pieces, where each piece has a constant sample output rate which is unequal to that
of the adjacent pieces. The first piece starts from the sample indicated by
first output sample. num output samples[j] indicates the number of the output
samples of the j-th piece of the alternative startup sequence. num total samples|[j]

indicates the total number of samples, including those that are not in the alterhaftive startup

sequence, from the first sample in the j-th piece that is output to the earlier one\(in

immediately precedes the first output sample of the (j+1)th piece.

4 Examples

hrchical temporal scalability (e.g., in AVC and SVC) improves compression efficiency b

o faster than real-time processing), the initial delay from the start of the decoding to

rendering is substantial and may affect the end-user experience negatively.

Figu

the ¢
picty

Figu

bxample sequence in output order. Values.enclosed in boxes indicate the frame_num

e 7b shows the example sequence-in‘decoding order. Figure 7c shows the example

order) of the sample that ends the alternative startup sequence and |the S

lecoding delay due to reordering of the decoded pictures fram the (de)coding ordg
r. Deep temporal hierarchies have been demonstrated to uséful in terms of compressic

fomposition
ample that

it increases
r to output
n efficiency

me studies. When the temporal hierarchy is deep and the.operation speed of the decodgr is limited

the start of

re 7 illustrates a typical hierarchically scalable:bitstream with five temporal levels. Figufre 7a shows

value of the

re. Values in italics indicate a non-reference picture while the other pictures are reference pictures.

sequence in

output order when assuming that the-output timeline coincides with that of the decoding fimeline and

the ¢
five
Hz, t

lecoding of one picture lasts one’ picture interval. It can be seen that playback of the s{
picture intervals later than(the decoding of the stream started. If the pictures were sa
he picture interval is 40\misec, and the playback is delayed by 0.2 sec.

ream starts
mpled at 25
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5 4 (5] _[5] [e] [e1 (] [&] [ [=] [B] [ [« [ [m6] [76] [7] [77] Logend
s 3 3| =] 7] ] (2] 5] (] (e
g 2 El El E |I| Reference picture
g :) El El |I| El I% Non-reference picture
i
a) Example sequence in output order rame_fum
T4 [5]5] [6]6] [8]8] [9]9] [13]13] [14]14] [16]16] [17]717]
g3 3 =] 7 ] 2 ) {1 T
g2 [3] [11] [14]
g1 [2 ] [10]
20 [of4] [o]
b) Example sequence in decoding order
T 4 5 5 6 6 8 8 9 9 13 13 14 14 16 16 17 17
23 4 5 7 8 12 13 15 16
g2 En i m 7]
g1 (2]
Q
2o (o] ] (2]

c) Example seq

Figure 7 1

Thanks to t}
of the sequs
the beginni}
delay and t

lence at decoder output (delayed output order)

he initial displayed picture rate. Figure 8 and Figure 9 shew two examples of altern

startup sequiences where a subset of the bitstream of Figure 7 is deCoded.

The sample
respectively
frame_num
intervals ea
The saving
beginning o

O N WD

temporal level

O N D

temporal level

f the bitstream.

[6]6]
[3 ]

h) Processing of the example sequence
Dol [6] [F] _[&] [®] [®) (B [ [E [ (@] [#] [7] [7]
=] ] (] (] KEX KO (3]
=] = [e] (1]

[ela]"[o]9] [13]73] [74]74]
8 13

[16]716] [17]17]
5 16

[10]
] (1]

b) Example sequence at decoder output

] N

Fignrn 8 — An nvampln of an alternative cfarhlp sequence

— Decoded picture buffering delay of an example sequence with five temporal lev

ne temporal hierarchy, it is possible to decode only a subset of the-pictures at the begin
nce. Consequently, rendering can be started faster but the displayed picture rate is low
1g. In other words, a player can make a trade-off between the)duration of the initial stg

5 selected for decoding and the decoder outpuf/are presented in Figure 8a and Figur
. The reference picture having frame_num equal to 4 and the non-reference pictures h3
equal to 5 are not decoded. In this example, the rendering of pictures starts four pi
[lier than in Figure 7. When the picture fate is 25 Hz, the saving in startup delay is 160 1
in the startup delay comes with the disadvantage of a lower displayed picture rate a

pls

ning
er at
rtup
htive

e 8D,
ving
ture
nsec.
L the

In the example of Figure 9, another way of selecting the pictures for decoding is presented. The
decoding of the pictures that depend on the picture with frame_num equal to 3 is omitted and the
decoding of non-reference pictures within the second half of the first group of pictures is omitted too.
The decoded picture resulting from the sample with frame_num equal to 2 is the first one that is output.
As a result, the output picture rate of the first group of pictures is half of normal picture rate, but the
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display process starts two frame intervals (80 msec in 25 Hz picture rate) earlier than in the
conventional solution illustrated in Figure 7.

10.4

10.4

A sy
corr
all s
poin
deco
orde
poss

Such “
by this group must be random access\points, and may also be sync points (i.e. it is not re

samples marked by the sync sample(table be excluded).
10.4{2 Syntax
clags VisualRandomAccessEntry () extends VisualSampleGroupEntry (‘rap ')
{
ynsigned int (1) num leading samples known;
unsigned int (7) num leading samples;
}
10.4{3 Semantics

[13]13] [14]14]
13

[16]16] [17]17]
16

15

oO=2NwhH

temporal level

a) Processing of the example sequence

2] ] ] ]
=] [

(2]

oO=2NwhH

temporal level

1]

o]

b) Example sequence at decoder output

Figure 9 — Another example of an alternative startup sequence

Random Access Point (RAP) Sample Grouping
1 Definition

¢ sample is specified to be a random access point after which all samples in decoding ¢
bctly decoded. However, it may be possible to encode an €gpen” random access point,
hmples in output order can be correctly decoded, but seme samples following the ran
t in decoding order and preceding the random accéss point in output order need not
dable. For example, an intra picture starting an ¢pen group of pictures can be followed
r by (bi-)predicted pictures that however precede the intra picture in output order;

ibly cannot be correctly decoded if the decoding starts from the intra picture, they are n

open” random-access samples can-be marked by being a member of this group. Samj

huty Yeading samples known equal to 1 indicates that the number of leading

rder can be
after which
dom access
be correctly
in decoding
though they
pt needed.

bles marked
quired that

samples is

].Ihr\wlrh Fr\r n')t‘h C'Jmh]ﬂ lh fl‘\l(‘ group. ')Y\l’] the number ic cnecified by num ]O'){"ll‘\
ot oS ot Pt e e o e oo p eetee Dy o ety

_samples. A

leading sample is such a sample associated with an “open” random access point (RAP). It
precedes the RAP in presentation order and immediate follows the RAP or another leading
sample in decoding order, and when decoding starts from the RAP, the sample cannot be

correctly decoded.

num leading samples specifies the number of leading samples for each sample in this group.

When num_leading_samples_known is equal to 0, this field should be ignored.

© ISO/IEC 2015 - All rights reserved

151


https://iecnorm.com/api/?name=d36d3877af173bb3c14f4cb1054d89cc

ISO/IEC 14496-12:2015(E)

10.5 Temporal level sample grouping

10.5.1 Definition

Many video
frames that

codecs support temporal scalability where it is possible to extract one or more subsets of
can be independently decoded. A simple case is the extraction of I frames for a bitstream

with a regular I-frame interval, e.g, IPPPIPPP..., where every 4th picture is an | frame. Also subsets of
these I frames can be extracted for even lower frame rates. More elaborate situations with several
temporal levels can be constructed using hierarchical B or P frames.

The Temporal Level sa

be used to
temporal le
temporal le
etc). The bi
level remair

A grouping

instance using the Subsegment Indexing box in 0.

10.5.2 Syntax

class Tem

bit (1)
bit (7)

10.5.3 Semd
The tempor

level |

10.6 Stre
10.6.1 Defirn

A stream ac
The SAP sa
specified in

The syntax

CO(:Eng dependencies on samples of‘other levels. 0 indicates that no information is provided

mple grouping ('tele') provides a codec-independent sample grouping that can

DiT O (1T Td _poter OTIIC
Vel, where samples of one temporal level have no coding dependencies on samples. 6f hi
vels. The temporal level equals the sample group description index (taking values 1,(2, 3,
'stream containing only the access units from the first temporal level to a higher temjporal

1s conforming to the coding standard.

according to temporal level facilitates easy extraction of temporal subsequences, for

boralLevelEntry () extends VisualSampleGroupEntry('tele')

level independently decodable;
reserved=0;

ntics
al level of samples in a sample group equals to the sample group description index.

independently decodablge is a flag. 1 indicates that all samples of this level have no

access point sample group
ition

cess point, astdefined in Annex I, enables random access into a container of media streafn(s).
mple grouping identifies samples (the first byte of which is the position Isay for a SAP as
Annex 1)-as being of the indicated SAP type.

ind.semantics of grouping type parameter are specified as follows.

{

unsigned int (28)
unsigned int (4)

target layers;
layer id method idc;

target layers specifies the target layers for the indicated SAPs according to Annex I. The

sem

antics of target layers depends on the value of layer id method idc.When

layer id method idcisequalto 0, target layers isreserved.
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layer id method_ idc specifies the semantics of target layers. layer id method idc
equal to 0 specifies that the target layers consist of all the layers represented by the track.

10.6

class SAPEntry ()

unsigned int (1)
unsigned int (3)
unsigned int (4)

10.6

layer id method_ idc notequal to 0 is specified by derived media format specifications.

.2 Syntax

extends SampleGroupDescriptionEntry('sap ')
dependent flag;
reserved;

SAP_type;

.3 Semantics

reserved shall be equal to 0. Parsers shall allow and ignore all values of reserved.
lependent flag shall be 0 for non-layered media. dependent flag equalto-1 sp
the reference layers, if any, for predicting the target layers may have to be decoded fi
a sample of this sample group. dependent flag equal to 0 specifies that the referg
if any, for predicting the target layers need not be decoded for accessingany SAP of t
group.
sap type values equal to 0 and 7 are reserved; sap type values.in the range of 1 to 6
specify the SAP type, as specified in Annex I, of the associated’ samples (for which thg
of a sample in this group is the position Isay).

ecifies that
br accessing
ence layers,
his sample

inclusive,
first byte

11 | Extensibility
11.1 Objects
The pormative objects defined in this specificationare identified by a 32-bit value, which i§ normally a

set df four printable characters from the ISO 8859-1 character set.

Top
the f

type

Com
Any
byte

00A

type

Usen

and

ermit user extension of the format, to;store new object types, and to permit the inter-
iles formatted to this specification*with certain distributed computing environments,
mapping and a type extension<mechanism that together form a pair.

monly used in distributed,computing are UUIDs (universal unique identifiers), which 3
normative type specified here can be mapped directly into the UUID space by compos
type value with\"the twelve byte ISO reserved value, 0xXXXXXXXX-0011-0
n00389B71. The four character code replaces the XXXXXXXX in the preceding nur
5 are identified to ISO as the object types used in this specification.

objectssuse the escape type *uuid’. They are documented above in subclause 6.2. A
rype fields, there is a full 16-byte UUID.

bperation of
there are a

re 16 bytes.
ing the four
10-8000-
nber. These

fter the size

Systems which wish to treat every object as having a UUID could employ the following algorithm:

size := read uint32();
type := read uint32();
if (type==‘uuid’)

then uuid
else uuid :

:= read uuid()
form uuid(type,

ISO_12 bytes);
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Similarly when linearizing a set of objects into files formatted to this specification, the following is

applied:

write uint32( object size(object)
object uuid type (object) ;
(is_ISO uuid(uuid)
write uint32( ISO_type of (uuid)

uuid
if

else {

) ;

)
)

write uint32 (‘uuid’); write uuid(uuid); }

A file containing boxes from this specification that have been written using the *uuid’ escape and the
full UUID is not compliant; systems are not required to recognize standard boxes written using the

‘uuid’ an

d an ISO UUID.

11.2 Storane formats

The main fi
contain hea

If such a se
presentatio
building ney

e containing the metadata may use other files to contain media-data. These other files
er declarations from a variety of standards, including this one.

condary file has a metadata declaration set in it, that metadata is net part of the ov
n. This allows small presentation files to be aggregated into a larger overall presentatid
v metadata and referencing the media-data, rather than copyingit.

may

erall
n by

The referenices into these other files need not use all the data in those“files; in this way, a subset df the

media-data may be used, or unwanted headers ignored.

11.3 Derived File formats

This specification may be used as the basis as the spegific file format for a restricted purpose: for
example, the MP4 file format for MPEG-4 and the Motioh JPEG 2000 file format are both derived frdm it.
When a derjved specification is written, the following must be specified:

The name df the new format, and its brand.and compatibility types for the File Type Box. Generdlly a

new file exfension will be used, a new MIME type, and Macintosh file type also, though the definjition

and registrg

Any templ
specificatiol

The exact

defined. Th
may be pre
framework}

tion of these are outside the-scope of this specification.

te fields used must be explicitly declared; their use must be conformant with
1 here.

codingname’ and ‘protocol’ identifiers as used in the Sample Description mus
e format_of the samples that these code-points identify must also be defined. Howev
ferable to fit the new coding systems into an existing framework (e.g. the MPEG-4 sys

the

t be
er, it
tems
1se a

, thanh to define new coding points at this level. For example, a new audio format could {

new codingname, or could use ‘mp4a’ and register new identifiers within the MPEG-4 audio

framework.

New boxes may be defined, though this is discouraged.

If the derived specification needs a new track type other than those defined here or registered, then a
new handler-type must be registered. The media header required for this track must be identified. If it
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is a new box, it must be defined and its box type registered. In general, it is expected that most systems
can use existing track types.

Any

new track reference types should be registered and defined.

As defined above, the Sample Description format may be extended with optional or required boxes. The
usual syntax for doing this would be to define a new box with a specific name, extending (for example)

Visual Sample Entry, and containing new boxes.

12

Media-specific definitions

12.

12.1

Vide|

Auxiliary video media uses the *auxv’ handler type in the handler box ofithe media box, 3
8.4.3.

not

An al:xiliary video track is coded the same as a video track, butauses this different handler
i

Video media

1 Media handler

o media uses the *vide’ handler type in the handler box of the media box, as'defined i

tended to be visually displayed (e.g. it contains depth infefmation, or other monochrg

h 8.4.3.
s defined in
type, and is

me or color
rack by an

b. The video

ideo media.

two-dimensional information). Auxiliary video tracks areusually linked to a video 4
apprjopriate track reference.
12.1j2 Video media header
12.1j2.1 Definition
Box [l'ypes: ‘vmhd’
Container: Media Information Box (*minf ')
Mangdatory: Yes
Quantity: Exactly one
Videp tracks use the VideoMediaHeaderbox in the media information box as defined in 8.4.
medja header contains«<general presentation information, independent of the coding, for v
Notg that the flags field-has the value 1.
12.1]2.2 Syntax
aligned(8) class VideoMediaHeaderBox
extends FullBox(‘vmhd’, version = 0, 1) {
template unsigned int(16) graphicsmode = 0; // copy, see below
L,culylo.tc uubigucd TITt (10) [3] uyk,ulku. = {u T U u} 7

12.1.2.3 Semantics

version isan integer that specifies the version of this box
graphicsmode specifies a composition mode for this video track, from the following enumerated

set, which may be extended by derived specifications:
copy = 0 copy over the existing image

opcolor isa setof 3 colour values (red, green, blue) available for use by graphics modes
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12.1.3 Sample entry

12.1.3.1 Definition

Video tracks use VisualSampleEntry.

In video tracks, the frame_count field must be 1 unless the specification for the media format explicitly
documents this template field and permits larger values. That specification must document both how
the individual frames of video are found (their size information) and their timing established. That
timing might be as simple as dividing the sample duration by the frame count to establish the frame
duration.

The width gnd height in the video sample entry document the pixel counts that the codec will de]|iver;
this enableq the allocation of buffers. Since these are counts they do not take into account pixel agpect
ratio.

12.1.3.2 Syntax

class VisphalSampleEntry (codingname) extends SampleEntry (codingnhame) {
unsigned int (16) pre defined = 0;
const ftinsigned int (16) reserved = 0;
unsigned int (32) [3] pre defined = 0;
unsigned int (16) width;
unsigned int (16) height;

template unsigned int (32) horizresolution = 0x00480000; // 72 dpi
templafe unsigned int (32) vertresolution = 0x00480000; // 72 dpi
const pnsigned int (32) reserved = 0;

templafe unsigned int (16) frame count = 1;

string|[32] compressorname;
template unsigned int (16) depth = 0x0018&:;

int (16 pre defined = -1;

// other boxes from derived specificat@ons
CleanApertureBox clap; // optional
PixelAppectRatioBox pasp; // optional

}

12.1.3.3 Sé¢mantics

resolytion fields give the resolution of the image in pixels-per-inch, as a fixed 16.16 number

frame |count indicates how many frames of compressed video are stored in each sample| The
default is 1, for one frame per sample; it may be more than 1 for multiple frames per sample

Compregssorname is atlame, for informative purposes. It is formatted in a fixed 32-byte field, jwith
the first byte setttothe number of bytes to be displayed, followed by that number of bytes of
displayable data,’and then padding to complete 32 bytes total (including the size byte). The|field
may] be set 10 0.

depth takes-one of the following values
0x0018~1mages are in colour with no alpha

Width and hotoaht aro tha mavimum vicnal vwidih and ha
HHe—tHcxrria v roadr—wraer e

and—heightaret and-heigh re-stream i by this
sample description, in pixels

12.1.4 Pixel Aspect Ratio and Clean Aperture

12.1.4.1 Definition

The pixel aspect ratio and clean aperture of the video may be specified using the ‘pasp’ and ‘clap’
sample entry boxes, respectively. These are both optional; if present, they over-ride the declarations (if
any) in structures specific to the video codec, which structures should be examined if these boxes are
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absent. For maximum compatibility, these boxes should follow, not precede, any boxes defined in or
required by derived specifications.

In the PixelAspectRatioBox, hSpacing and vSpacing have the same units, but those units are
unspecified: only the ratio matters. hSpacing and vSpacing may or may not be in reduced terms,

and

they may reduce to 1/1. Both of them must be positive.

They are defined as the aspect ratio of a pixel, in arbitrary units. If a pixel appears H wide and V tall,
then hSpacing/vSpacing is equal to H/V. This means that a square on the display that is n pixels tall
needs to be n*vSpacing/hSpacing pixels wide to appear square.

There are notionally four values in the CleanApertureBox. These/parameters are repre
fract

and
For

Cong{

cent

Typi
The

pcX
pcY

12.1

clasg

NOTE When adjusting pixel aspect ratio, normally, the horizontal dimension of the video is scaled, if n
if the final display system has a different pixel aspect ratio from the video source).

NOTE It is recommended that the original pixels, and the composed transform, be carried through the g
far as possible. If the transformation resulting from ‘correcting’ pixel aspect ratio to a square grid, norn
the track dimensions, composition or placement (e.g. track and/or movie matrix), and normalizing to t
characteristics, is a unity matrix, then no re-sampling need be done. In particular,’ video should 1
sampled more than once in the process of rendering, if at all possible.

FooD as foo. ForhorizOff and vertOff, D must be positive and N may be positive

ratio correction is integral, not the pixel count beforé. that correction. Second, if video is resized
aperture, the exact expression for the clean aperture'may not be integral. Finally, because this is re
using centre and offset, a division by two is neededyand so half-values can occur.

e of the image is at pcX and pcY, thén horizOff and vertOf £ are defined as follows

pcX
pcY

horizOff + (width™ - 1)/2
vertOff + (height - 1)/2;

cally, horizOff and vertOff are zero, so the image is centred about the picture centry

eftmost/rightmost)pixel and the topmost/bottommost line of the clean aperture fall at:

(cleanApertureWidth - 1)/2

+
+ (clean&pertureHeight - 1)/2;

4.2 Syntax

rleanApertureWidth and cleanApertureHeight, both N and D must be positive.

beded (i.e.

ipeline as
halizing to
he display
ot be re-

sented as a

ion N/D. The fraction may or may not be in reduced terms. Werefer to the pair of parameters fooN

or negative.

h

NOTE These are fractional numbers for several reasons~First, in some systems the exact width after pixel aspect

n the full
presented

idering the pixel dimensions as defined by the VisualSampleEntry width and height. If picture

sPixelAspectRatioBox extends Box(‘pasp’)

o)

D I R Sy A} lac
TS TYITCO TITC (o527 LS PpacTIiIgy

unsigned int (32) vSpacing;
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class CleanApertureBox extends Box(‘clap’) {

unsigned int (32) cleanApertureWidthN;
unsigned int (32) cleanApertureWidthD;
unsigned int (32) cleanApertureHeightN;
unsigned int (32) cleanApertureHeightD;
unsigned int (32) horizOffN;
unsigned int (32) horizOffD;
unsigned int (32) vertOffN;
unsigned int (32) vertOffD;
2145 5|
12.1.4.3 Semantics
hSpacing, vSpacing: define the relative width and height of a pixel;
cleanfpertureWidthN, cleanApertureWidthD: a fractional number which-defines the ¢xact
cleaph aperture width, in counted pixels, of the video image
cleanfpertureHeightN, cleanApertureHeightD: a fractional number which defines the
exadt clean aperture height, in counted pixels, of the video image
horizQf£fN, horizOffD: a fractional number which defines the horizontal offset of ¢lean
aperture centre minus (width-1)/2. Typically 0.
vertOffN, vertOf£fD: a fractional number which defines theGrertical offset of clean apefture
cenI‘e minus (height-1)/2. Typically 0.
12.1.5 Colotyir information
12.1.5.1 Definition
Colour infg¢rmation may be supplied in one.@r’ more ColourlnformationBoxes placed |n a
VisualSampl|eEntry. These should be placed in orderin the sample entry starting with the most accurate
(and potentially the most difficult to process), in progression to the least. These are advisory| and
concern rendering and colour conversion, and there is no normative behaviour associated with them; a
reader may|choose to use the most suitable. A ColourInformationBox with an unknown colour type[may
be ignored.
If used, an|ICC profile may_bea restricted one, under the code 'rICC’, which permits simpler

processing.
input profil
must be use

That profile shall-be of either the Monochrome or Three-Component Matrix-Based cla
s, as definediby ISO 15076-1. If the profile is of another class, then the ‘prof’ indi
d.

If colour i
precedenc

formation is supplied in both this box, and also in the video bitstream, this box {
e:] and over-rides the information in the bitstream.

ss of
rator

akes

NOTE When an ICC profile is specified, SMPTE RP 177 “Derivation of Basic Television Color Equations” may be of
assistance if there is a need to form the Y'CbCr to R'G'B' conversion matrix for the color primaries described by the
ICC profile.
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12.1.5.2 Syntax

class ColourInformationBox extends Box(‘colr’) {
unsigned int (32) colour type;
if (colour type == ‘nclx’) /* on-screen colours */

unsigned int (16) colour primaries;
unsigned int (16) transfer characteristics;
unsigned int (16) matrix coefficients;
unsigned int (1) full range flag;

unsigned int (7) reserved = 0;

else if (colour type == ‘rICC’)

ICC profile; // restricted ICC profile

glse if (colour type

= ‘prof’)

ICC profile; // unrestricted ICC profile

12.1{5.3 Semantics

¢olour type: an indication of the type of colour informatien supplied. For colour type
‘nclx’: these fields are exactly the four bytes defined fort2TM COLOR_INFO( |} in A.7.2 of
ISO/IEC 29199-2 but note that the full range flag is here ima.different bit position
JCC profile: anICC profile as defined in ISO 15076-1 6nICC.1:2010 is supplied.

12.2 Audio media
12.2{1 Media handler

Audio media uses the *soun’ handler type in the-handler box of the media box, as defined ip 8.4.3.

12.2)2 Sound media header
12.2)2.1 Definition

Box [[ypes: ‘smhd’

Container: Media Information"Box (*minf )

Mangatory: Yes

Quantity: Exactly onesspecific media header shall be present

Audio tracks usecthe’ SoundMediaHeaderbox in the media information box as defined in 8.4.5. The
sounid media header contains general presentation information, independent of the coding, for audio
medja. Thissheader is used for all tracks containing audio.

12.2]2.2/ , Syntax

aligned(8) class SoundMediaHeaderBox
extends FullBox(‘smhd’, version = 0, 0) {
template int (16) balance = 0;
const unsigned int (16) reserved = 0;

12.2.2.3 Semantics

version isan integer that specifies the version of this box
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balance is a fixed-point 8.8 number that places mono audio tracks in a stereo space; 0 is centre

(the

normal value); full left is -1.0 and full right is 1.0.

12.2.3 Sample entry

12.2.3.1 Definition

Audio tracks use AudioSampleEntry or AudioSampleEntryV1.

The samplerate, samplesize and channelcount fields document the default audio output
playback format for this media. The timescale for an audio track should be chosen to match the
sampling rate, or be an integer multiple of it, to enable sample-accurate timing. When channel count

is a value ¢
stream. A C
greater thar]

When it is d
the sampls

an A
take

aSa
ride

whe
rate|

the
Aud

An AudioSa

reater than zero, it indicates the intended number of loudspeaker channels in thé-a
hannelCount of 1 indicates mono audio, and 2 indicates stereo (left/right). When"v:
| 2 are used, the codec configuration should identify the channel assignment.

esired to indicate an audio sampling rate greater than the value that canybe represent
rate field, the following may be used:

udioSampleEntryV1 is used, which requires that the enclosing Sample Description Box
the version 1;

mpling Rate box may be present only in an AudioSampleEntryV1, and when present, it
5 the samplerate field and documents the actual samplifig rate;

n the Sampling Rate box is present, the media timesc¢ale should be the same as the samp
or an integer division or multiple of it;

bamplerate field in the sample entry should contain a value left-shifted 16 bits (as for
oSampleEntry) that matches the mediatimescale, or be an integer division or multiple

mpleEntryV1 should only be used when needed; otherwise, for maximum compatibility,

AudioSamp
with versio

The audio output format (samplerate, samplesize and channelcount fields) in the sample ¢

should be ¢
audio coded
case the sa
though senq

eEntry should be used. An AudioSampleEntryV1 must not occur in a SampleDescription
setto 0.

nsidered definitive only for codecs that do not record their own output configuration. I
has definitive inforimation about the output format, it shall be taken as definitive; in
nplerate, samplesize and channelcount fields in the sample entry may be ign
ible values should be chosen (for example, the highest possible sampling rate).

udio
hlues

bd in

hlso

ver-

ling

bf it.

an
Box

ntry
f the
this
bred,
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12.2.3.2 Syntax

// Audio Sequences

class AudioSampleEntry (codingname) extends SampleEntry (codingname) {

}

aligned(8) class SamplingRateBox extends FullBox(‘srat’) {

}

clags AudioSampleEntryVl (codingname) extends SampleEntny, (codingname) {

12.2{3.3 Semantics

const unsigned int (32) [2] reserved = 0;
template unsigned int (16) channelcount = 2;
template unsigned int (16) samplesize = 16;
unsigned int (16) pre defined = 0;

const unsigned int (16) reserved = 0 ;

template unsigned int (32) samplerate = { default samplerate of media}<<16;

ChannelLayout () ;

// we permit any number of DownMix or DRC boxes:
DownMixInstructions () [];

DRCCoefficientsBasic() [];

JRCInstructionsBasic () [];
DRCCoefficientsUniDRC() [];
DRCInstructionsUniDRC () [];
Box () ; // further boxes as needed

uynsigned int (32) sampling rate;

ynsigned int (16) entry version; // must be 1,
// and must be in an stsd with version ==
onst unsigned int (16) [3] reserved = 0;
emplate unsigned int(16) channelcount; // mugt)be correct
emplate unsigned int(16) samplesize = 16;
insigned int (16) pre defined = 0;
onst unsigned int (16) reserved = 0 ;
emplate unsigned int (32) samplerate =Ix<16;
/ optional boxes follow
amplingRateBox () ;
'hannelLayout () ;
/ we permit any number of DownMixZor DRC boxes:
ownMixInstructions () [];
RCCoefficientsBasic() [1;
RCInstructionsBasic () [];
RCCoefficientsUniDRC() [1;
RCInstructionsUniDRC () %
ox (); // furthersboxes as needed

P S i — i — e

wn

o

HEH

'hannelCount Jis the number of channels such as 1 (mono) or 2 (stereo)
bampleSizels'in bits, and takes the default value of 16

Io—Ii—

present, is a suitable integer multiple or division of the actual sampling rate. This 3
expressed as a 16.16 fixed-point number (hi.lo)

bampleRaté when a SamplingRateBox is absent is the sampling rate; when a SamplingRateBox is

P -bit field is

sampling rate isthe actual sampling rate of the audio media, expressed as a 32-bit integer
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12.2.4 Channel layout

12.2.4.1 Definition

Box Types:
Container:
Mandatory:
Quantity:

‘chnl’

Audio sample entry
No

Zero or one

This box may appear in an audio sample entry to document the assignment of channels in the audio

stream.

The chann
therefore rg
layout (fron
overall layo

A stream m
structured

12.2.4.2 Sy

aligned (8
unsign
if (st

uns
if

} e
}

if (st
uns

12.2.4.3 S¢

strearn

t).

an implicitly be rendered in a variety of ways.

ntax
class Channellayout extends FullBox (‘chnl’)\%
bd int (8) stream_structure;
ream structure & channelStructured) / /™
igned int (8) definedLayout;
(definedLayout==0)
For (1 = 1 ; i <= channelCount ; i++) {
// channelCount comes from the(sample entry
unsigned int (8) speaker position;
if (speaker position == 126):{“// explicit position
signed int (16) azimuth;
signed int (8) elevatien;
[ se {

hinsigned int (64) omittedChannelsMap;
// a ‘1’ bit indicates ‘not in this track’

Feam structure &\objectStructured) { // 2
igned int (8) .dbject count;

mantics

ay contain channels, objects, neither, or both. A stream that is neither>channel nor o

elcount field in the AudioSampleEntry must be correct; an AudioSampleEntryY1 is
quired to signal values other than 2. The channel layout can be all or part of a-standard
1 an enumerated list), or a custom layout (which also allows a track to contribute part

bf an

bject

\Structure is a field of flags that define whether the stream has channel or object

structure (or both, or neither); the following flags are delined, all other values are reserved:

1
2

the stream carries channels
the stream carries objects

definedLayout is a ChannelConfiguration from ISO/IEC 23001-8;
speaker position isan OutputChannelPosition from ISO/IEC 23001-8. If an explicit position is

used, then the azimuth and elevation are as defined as for speakers in ISO/IEC 23001-8.
azimuth is a signed value in degrees, as defined for LoudspeakerAzimuth in ISO/IEC 23001-8

elevation is a signed value, in degrees, as defined for LoudspeakerElevation in ISO/IEC 23001-8
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omittedChannelsMap is a bit-map of omitted channels; the bits in the channel map are number
from least-significant to most-significant, and correspond in that ordering with the order of the
channels for the configuration as documented in ISO/IEC 23001-8 ChannelConfiguration. 1-bits
in the channel map mean that a channel is absent. A zero value of the map therefore always

means that the given standard layout is fully present.

12.2.5 Downmix Instructions

12.2.5.1 Definition

Box Types: ‘dmix’
Container: Audio sample entry

Mangatory—No
Quantity:  Zero or more

The

require more attenuation of the surround channels before downmixing to maintairn intelligih

The
be d

It is
dow

If targetChannelCount*baseChannelCount is odd, the<box is padded with 4 bits set

targd

to thie channelcount.

Each

igned (8) class DownMixInstrlictions extends FullBox(‘dmix’)

downmix can be controlled by the production facility if necessary. For instanee; some ¢

downmix support is designed so that any downmix (e.g. from 7.1 to quad as well as to
pscribed.

nmix.
etChannelCount must be consistent with the targetlayout (if given), and must be less t]tl

downmix is uniquely identified by an 1D

5.2 Syntax

nsigned int (8) targetbayout;

nsigned int (1) resexwed = 0;

insigned int (7) targetChannelCount;

it (1) in_stream;

nsigned int (7) «downmix ID;

f (in_stream==0)
// downmix coefficients are out of stream and supplied here
int i, g%
for (¥2= 1 ; i <= targetChannelCount; i++)

fox" (j=1; j <= baseChannelCount; j++) {
bit (4) bs_downmix coefficient;

12.2.5.3 Semantics

ontent may
ility.

stereo) can

possible to declare the loudness characteristics of the sigmal\after downmix, and after DRC and

o OxF. The

an or equal

targetLayout is a ChannelConfiguration from ISO/IEC 23001-8 and defines the resulting layout

after downmix

targetChannelCount is the count of channels in the resulting stream, and must correspond with

the target layout
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downmix ID is an arbitrary value that identifies this downmix, and must be unique among the
DownMixInstructions in a given sample entry; there are two reserved values, 0 and 0x7F, which
must not be used
in stream has a value of 1 when the downmix coefficients are in the stream. Otherwise, it is zero..
bs downmix coefficient is encoded as defined in the following tables:

164

Value Hex Encoding (4 bits)
0.00 dB 0x0
-0.50 dB 0x1
-1.00 dB 0x2
-1.50 dB 0x3
-2.00dB 0x4
-2.50dB 0x5
-3.00dB 0x6
-3.50dB 0x7
-4.00 dB 0x8
-4.50 dB 0x9
-5.00dB 0xA
-5.50dB 0xB
-6.00 dB 0xC
-7.50 dB 0xD
-9.00 dB OxE
-0o dB OxF
Table 5: Downmix Coefficient Encoding for non-LFE channels
Value Hex Enceding (4 bits)
10.00 dB 0x0
6.00 dB 0x1
4.5dB 0x2
3.00dB 0x3
1.50 dB 0x4
0.00dB 0x5
-1.50dB 0x6
-3:00-dB 0x7
+4.50 dB 0x8
-6.00 dB 0x9
-10.00 dB 0xA
-15.00dB 0xB
-20.00 dB 0xC
-30.00 dB 0xD
-40.00 dB OxE
-0 dB OxF

Table 6: Downmix Coefficient Encoding for LFE channel
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12.2.6 DRC Information

A DRC is used in the encoder to generate gain values using one of the pre-defined DRC characteristics as
defined in ISO/IEC 23001-8; the coefficients are placed either in-stream or in an associated meta-data
track.

For some content, such as some multi-channel content, it may be advantageous to use different DRC
characteristics in different channels. For instance, if speech is exclusively present in the center channel,
this feature can be very useful. It is supported by the assignment of DRC characteristics to audio
channels.

[t is possible to declare the loudness characteristics of the signal atter DRC.

DRC|support includes supporting in-stream DRC coefficients, and a separate track ‘carrying them; the
latter is particularly useful for legacy coding systems (including uncompressed_audio) that have no
proviision for in-stream coefficients.

In the ISO base media file format, the audio content may be carried innmultiple tracks where a base
track contains the DRC metadata for all tracks. The additional tracks\are referenced by th¢ base track
using a track reference of type ‘adda’ (additional audio). The channels processed by the DRL are all the
channels in the base track, plus all the channels in track(s) referenced, in the order of the references.
The PDRC channel groups apply to all those channels (even if'théy are channels in a track that is disabled
or not currently being played).

The [boxes DRCCoefficientsBasic, DRCCoefficientsUniDRC, DRCInstructionsBasic,
and |DRCInstructionsUniDRC may occur in~an AudioSampleEntry and are defined|in ISO/IEC
23003-4.

12.2)7 Audio stream loudness
12.2]7.1 Introduction

Box [l'ypes: ‘ludt’

Container: Track user-data“udta’
Mandatory: No

Quantity:  Zero or1nore

Loudness declarations are placed in user-data boxes, to enable their presence and update in movie
fragiments. I particular, in live scenarios, user-data in the initial movie atom may be a ‘prgmise not to
excepd’ or ‘best guess’, and then user-data updates give better (but still generally valid) valugs. Thus, for
exanllple, a loudness range in this user data that is associated with a particular set of DRC fnstructions
constitutes a ‘promise’ rather than a measurement, under these circumstances.

Several metadata values are available that describe aspects of the dynamic range. The size of the
dynamic range can be useful in adjusting the DRC characteristic, e.g. the DRC is less aggressive if the
dynamic range is small or the DRC can even be turned off.

True Peak and maximum loudness values can be useful for estimating the headroom, for instance when
loudness normalization results in a positive gain [dB] or when headroom is needed to avoid clipping of
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the downmix. The DRC characteristic can then be adjusted to approach a headroom target. The peak
level of the associated content is represented here in a coding-independent way.

The audio sound pressure level that the content was mixed to can also be documented. (If audio is
listened to at a level other than the mixing level, this can affect the perceived tonal balance.)

The following measures may also be used:

Under somg

Maximum of the Loudness Range derived from EBU-Tech 3342

Maximum Momentary Loudness derived from ITU-R BS.1771-1 or EBU-Tech 3341

Max]

Shot

each song

TrackLoudn
entire albur

The progra

loudness’ is
content auf
‘dialog norr

that the

imum Short-Term Loudness derived from ITU-R BS.1771-1 or EBU-Tech 3341

't-Term Loudness defined in ITU-R BS.1771-1 or EBU-Tech 3341

circumstances it can be desirable to indicate the loudness characteristi¢s of an album, in

album contains. A separate box can be specified for that purpose.|The

essInfo and AlbumLoudnessInfo provide loudness information\for the song, and for the
n which contains the song, respectively.

m loudness is measured using ITU-R BS.1770-3 over the associated content; the ‘anchor
the loudness of the anchor content, where what that content is, is determined by the
hor; one suitable value (especially for content for which the main content is speech) is
hal level’ or DialNorm as defined in ATSC Dag, A/52:2012. ISO/IEC 23003-4 specifie$ the

measuremept systems, measurement methods and the ¢oding of all loudness and peak-related valugs.
12.2.7.2 Syntax
aligned (8) class LoudnessBaseBox exténds FullBox (loudnessType) {
unsigned int (3) reserved = 0;
unsigngd int (7) downmix ID; // matching downmix
unsigngd int (6) DRC_set ID; // to match a DRC box
signed| int (12) bs_sample~peak level;
signed| int (12) bs_true ,peak level;
unsigned int (4) measurement system for TP;
unsigned int (4) reliability for TP;
unsigned int (8) measurement count;
int 1i;
for (i]= 1 ; i _&=\measurement count; i) {
unsfigned in&(8) method definition;
unsjgned «int (8) method value;
unsfignediInt (4) measurement system;
unsfigned’ int (4) reliability;
}
}
aligned(8) class TrackLoudnessInfo extends LoudnessBaseBox(‘tlou’) { }

aligned (8) class AlbumLoudnessInfo extends LoudnessBaseBox (‘alou’) { }

aligned(8) class LoudnessBox extends Box (‘'ludt’) {
loudness TrackLoudnessInfo[]l; // a set of one or more loudness boxes
albumLoudness AlbumLoudnessInfoll; // if applicable
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7.3 Semantics

downmix ID when zero, declares the loudness characteristics of the layout without downmix. If

non-zero, this box declares the loudness after applying the downmix with the matchi

ng

downmix ID and mustmatch a value in exactly one box in the the sample entry of this track
DRC_set ID when zero, declares the characteristics without applying a DRC. If non-zero, this box
declares the loudness after applying the DRC with the matching DRC_set ID and must match

a value in exactly one box in the the sample entry of this track

bs sample peak level takes a value for the sample peak level as defined in ISO/IEC 23003-4;

all other values are reserved

bs true peak level takes a value for the true peak level as defined in ISO/IEC 23003-4; all

other values are reserved

1

12.3

12.3

Timd

8.4.3.

12.3

Metd

12.3

12.3

leasurement system for TP takesan index for the measurement system as defing
ISO/IEC 23003-4; all other values are reserved

hethod definition takes an index for the measurement method as defined in)[SO/I
all others are reserved

leasurement system takes an index for the measurement system as defined in ISO/
4: all others are reserved

reliability and reliability for TP each take one of the folowing values (a
values are reserved):

0: Reliability is unknown

1: Value is reported /imported but unverified

2: Value is a 'not to exceed’ ceiling

3: Value is measured and accurate

Metadata media

1 Media handler

bd metadata media uses the *‘meta’ handler type in the handler box of the media box, g
NOTE MPEG-7 streams, which are a specific kind of metadata stream, have their own handler

documented in the MP4 file format-{ISO/IEC 14496-14].
NOTE metadata tracks-are linked to the track they describe using a track-reference of type ‘cdsc’ |

2 Media header

data tracks«use-a null media header (*nmhd’ ), as defined in subclause 8.4.5.2.

3 Sample-entry

din
EC 23003-4;

EC 23003-

|1 other

s defined in

declared,

3.1/, Definition

Timed metadata tracks use MetaDataSampleEntry.

An optional BitRateBox may be present at the end of any MetaDataSampleEntry to signal the bit rate
information of a stream. This can be used for buffer configuration. In case of XML metadata it can be
used to choose the appropriate memory representation format (DOM, STX).

An optional bitrate box may be used in the URIMetaSampleEntry entry, as usual.
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The URIMetaSampleEntry entry contains, in a box, the URI defining the form of the metadata, and
optional initialization data. The format of both the samples and of the initialization data is defined by all
or part of the URI form.

It may be the case that the URI identifies a format of metadata that allows there to be more than one
‘stated fact’ within each sample. However, all metadata samples in this format are effectively ‘I frames’,
defining the entire set of metadata for the time interval they cover. This means that the complete set of
metadata at any instant, for a given track, is contained in (a) the time-aligned samples of the track(s) (if
any) describing that track, plus (b) the track metadata (if any), the movie metadata (if any) and the file
metadata (if any).

If incremen

Information

12.3.3.2 Sy

ally-changed metadata is needed, the MPEG-7 framework provides that capability.
on URI forms for some metadata systems can be found in Annex G.

ntax

{

class Met extends SampleEntry (codingname)

Box[]

bDataSampleEntry (codingname)
bther boxes; // optional

class XML (‘metx") {
string
string
string

BitRat

MetaDataSampleEntry ()
content encoding;
namespace;
schema_ location;
EBox () ; // optional

extends MetaDataSampleEntry
// optional

// optional

}

class Tex
string

(‘txtC’ » 0, 0)

{

FConfigBox () extends Fullbox
text config;

(‘mett’) {

FMetaDataSampleEntry () extends MetaDataSampleEntry
content encoding; // optional

mime format;

bBox () ; // optional

nfigBox (); // optional

class Tex
string
string
BitRat
TextCo

}

aligned (8
ext
string

class URIBox
bnds FullBox (‘uri
theURTI;

7
’

version

class URIInitBox
bnds FullBox (‘uril’, version 0, 0)
ed int (8)yuri initialization datall;

aligned (8
ext
unsign

{

class URI ("urim) {
URIbox
URIIni

BitRat

MetaSampleEntry () extends MetaDataSampleEntry
the label;
init; // optional

77 optionar

L BOX
SBOX

1WA

12.3.3.3 Semantics

content encoding - is a null-terminated string in UTF-8 characters, and provides a MIME type
which identifies the content encoding of the timed metadata. It is defined in the same way as for
an ItemInfoEntry in this specification. If not present (an empty string is supplied) the timed
metadata is not encoded. An example for this field is ‘application/zip’. Note that no MIME types
for BiM [ISO/IEC 23001-1] and TeM [ISO/IEC 15938-1] currently exist. Thus the experimental
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12.4]1 Media handler
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MIME types ‘application/x-BiM’ and ‘text/x-TeM’ shall be used to identify thes
mechanisms.

e encoding

namespace is a null-terminated field consisting of a space-separated list, in UTF-8 characters, of
one or more XML namespaces to which the sample documents conform. When used for
metadata, this is needed for identifying its type, e.g. gBSD or AQoS [MPEG-21-7] and for

decoding using XML aware encoding mechanisms such as BiM.
schema_location is an optional null-terminated field consisting of a space-separated

list, in

UTF-8 characters, of zero or more URL’s for XML schema(s) to which the sample document
conforms. If there is one namespace and one schema, then this field shall be the URL of the one

schema. If there is more than one namespace, then the syntax of this field shall adher

e to that for

xsi:schemal.ocation attribute as defined by [XML]. When used for metadata, this is needed for

decoding of the timed metadata by XML aware encoding mechanisms such as BiM.

content format of the samples. Examples for this field include ‘text/html’ and ‘text/p
text config - provides the initial text of each document, in null-terminated UTF-8
which is prepended before the contents of each sync sample.
theURI isa URI formatted according to the rules in 6.2.4;

tri initialization data is opaque data whose form is defined in“the document
URI form.

Mmime format - provides a MIME type, in null-terminated UTF-8 characters, whichidentifies the

ain’.
characters,

ation of the

Hint|media uses the *hint’ handler type in the handler box’of the media box, as defined in[8.4.3.

12.4{2 Hint media header

12.4{2.1 Hint Media Header Box

Box [Fypes: ' hmhd’

Container: Media Information Box (*minf ‘)

Mangatory: Yes

Quantity: Exactly one specific media header shall be present

}

Hint|tracks use the HintMediaHeaderbox in the media information box, as defined in 8.45. The hint
medja header contains general information, independent of the protocol, for hint tracks. (A PDU is a
Protpcol Data Unit.)
12.4]2.2 Syntax
aligned(8)\ ¢lass HintMediaHeaderBox
g¢xtend@s® FullBox (‘*hmhd’, version = 0, 0) {
Ungigned int (16) maxPDUsize;
unsigned int (16) avgPDUsize;
NSIgned It (32)  MaxXpitrats;
unsigned int (32) avgbitrate;
unsigned int (32) reserved = 0;
12.4.2.3 Semantics
version isan integer that specifies the version of this box
maxPDUsize gives the size in bytes of the largest PDU in this (hint) stream
avgPDUsize gives the average size of a PDU over the entire presentation
maxbitrate gives the maximum rate in bits/second over any window of one second
169
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avgbitrate gives the average rate in bits/second over the entire presentation
12.4.3 Sample entry

12.4.3.1 Definition

Hint tracks use an entry format specific to their protocol, with an appropriate name.

For hint tracks, the sample description contains appropriate declarative data for the streaming protocol
being used, and the format of the hint track. The definition of the sample description is specific to the
protocol.

The ‘protocpl’ and ‘codingname’ fields are registered identifiers that uniquely identify the stréaming
protocol or compression format decoder to be used. A given protocol or codingname may have\opt{onal
or required extensions to the sample description (e.g. codec initialization parameters)s All |such
extensions $hall be within boxes; these boxes occur after the required fields. Unrecognized boxes ghall
be ignored.

12.4.3.2 Syntax

class HingSampleEntry() extends SampleEntry (protocol) {
unsigngd int (8) data [];

12.5 Text media
12.5.1 Medifa handler

The timed text media type indicates that the associated:decoder will process only text data. Timed text
media uses the ‘text’ handler type in the handler.béx of the media box, as defined in 8.4.3.

12.5.2 Media header

Timed text fracks use a null media headery(*nhmhd’ ), as defined in subclause 8.4.5.2.

12.5.3 Sample entry
12.5.3.1 Definition

Timed text fracks use PlainTéxtSampleEntry.

12.5.3.2 Syntax

class PlafinTéxfSampleEntry (codingname) extends SampleEntry (codingname) {

}

class SimpleTextSampleEntry (codingname) extends PlainTextSampleEntry ('stxt’) (
string content encoding; // optional
string mime format;
BitRateBox () ; // optional
TextConfigBox () ; // optional

12.5.3.3 Semantics

content_encoding - is a null-terminated string in UTF-8 characters, and provides a MIME type
which identifies the content encoding of the timed text. It is defined in the same way as for an
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[temInfoEntry in this specification. If not present (an empty string is supplied) the timed text is
not encoded. An example for this field is ‘application/zip’.

mime format - provides a MIME type, in null-terminated UTF-8 characters, which identifies the
content format of the samples. Examples for this field include ‘text/html’ and ‘text/plain’.

12.6 Subtitle media

12.6.1 Media handler

The subtitle media type indicates that the associated decoder will process text data and possibly
images. Subtitle media uses the * subt’ handler type in the handler box of the media box, as defined in
8.4.3.

12.6{2 Subtitle media header

12.6J2.1 Definition

Subtjitle tracks use the SubtitleMediaHeaderbox in the media information béx;-as defined in 8.4.5. The
subtjtle media header contains general presentation information, independent of the coding) for subtitle
medja. This header is used for all tracks containing subtitles.

12.6{2.2 Syntax

aligned(8) class SubtitleMediaHeaderBox
gxtends FullBox (‘sthd’, version = 0, flags(z O){
}

12.6J2.3 Semantics

Yersion -isan integer that specifies the version of this box.
flags -isa 24-bitinteger with flags (currently all zero).

12.6/3 Sample entry
12.6Jj3.1 Definition

Subtijtle tracks use SubtitleSampleEntry.

12.6{3.2 Syntax

clags SubtitleSampleEntry (codingname) extends SampleEntry (codingname) {

}

clags XMLSubtitleSampleEntry() extends SubtitleSampleEntry (’stpp') {
gtring namespace;

gtring schema location; // optional

gt¥ing auxiliary mime types;

// optional, required if auxiliary resources are presgnt
BitRateBox () ; // optional

}

class TextSubtitleSampleEntry() extends SubtitleSampleEntry (‘sbtt’) {
string content encoding; // optional
string mime format;
BitRateBox () ; // optional
TextConfigBox () ; // optional
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12.6.3.3 Semantics

content encoding - is a null-terminated string in UTF-8 characters, and provides a MIME type
which identifies the content encoding of the subtitles. It is defined in the same way as for an
ItemInfoEntry in this specification. If not present (an empty string is supplied) the subtitle

sam

ples are not encoded. An example for this field is ‘application/zip’.

namespace is a null-terminated field consisting of a space-separated list, in UTF-8 characters, of

one

or more XML namespaces to which the sample documents conform. When used for

metadata, this is needed for identifying its type, e.g. gBSD or AQoS [MPEG-21-7] and for
decoding using XML aware encoding mechanisms such as BiM.
schema_location is an optional null-terminated field consisting of a space-separated list, in

UTF

conflorms. If there is one namespace and one schema, then this field shall be the URL of the g
ma. If there is more than one namespace, then the syntax of this field shall adhere tothz

schd
XSi:9g
decq
mime f

-8 characters, of zero or more URL’s for XML schema(s) to which the sample document

chemalLocation attribute as defined by [XML]. When used for metadata, this is néeded f
ding of the timed metadata by XML aware encoding mechanisms such as BiM,
ormat - provides a MIME type, in null-terminated UTF-8 characters, which identifie

content format of the samples. Examples for this field include ‘text/html’ and“text/plain’.

auxilil
font]
field

12.7 Font

shall be a space-separated list. This field is null-terminated in UPF-8 characters.

media

12.7.1 Media handler

Font media

uses the * £dsm’ handler type in the handler bo%/of'the media box, as defined in 8.4.3.

12.7.2 Media header

Font tracks

use a NullMediaHeader.

12.7.3 Sample entry

12.7.3.1 D
Font streani

12.7.3.2 Sy

class Fon
//othe
BitRat

}
12.8 Tran

efinition
s use a FontSampleEntry.

ntax

- SampleEnfry (codingname) extends SampleEntry (codingname) {
I boxeg-from derived specifications
bBox (). // optional

sformed media

ary mime_ types indicates the media type of all auxiliary resources; such as images
K, if present, stored as subtitle subsamples. If there is more than-one mime_type, then

ne
t for
r

5 the

and
this

Protected media is described in 8.12.

Incomplete

media is described in 8.17.

Restricted media is described in 8.15.
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Annex A
(informative)

Overview and Introduction

A.1Section Overview

This section provides an introduction to the file format, that potentially assists readers in
understanding the overall concepts underlying the file format. It forms an informative annex to this

spec
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ification.

Lore Concepts

e file format, the overall presentation is called a movie. It is logically-divided into
L represents a timed sequence of media (frames of video, for example). Within each
d unit is called a sample; this might be a frame of video or audio. Samples are implicitl
quence. Note that a frame of audio may decompress into a sequénee of audio samples (|
vord is used in audio); in general, this specification uses the word sample to mean a tim
of data. Each track has one or more sample descriptions; each sample in the track
ription by reference. The description defines how the sample may be decoded (e.g. it ic
bression algorithm used).

ke many other multi-media file formats, this format, with its ancestors, separates seve
are often linked. Understanding this separation is key to understanding the file
cular:

physical structure of the file is not\tied to the physical structures of the media itself. H
y file formats ‘frame’ the medi@)data, putting headers or other data immediately bef]
frame of video; this file format does not do this.

her the physical structure of the file, nor the layout of the media, is tied to the time ord
a. Frames of videoieed not be laid down in the file in time order (though they may be),

means that there are file structures that describe the placement and timing of the med
‘tures perfuait, but do not require, time-ordered files.

e data'within a conforming file is encapsulated in boxes (called atoms in predecessor

racks; each
track, each
y numbered
in the sense
ed frame or
is tied to a
lentifies the

ral concepts
format. In

or example,
ore or after

ering of the

a; these file

s of this file

form

at)¥'There is no data outside the box structure. All the metadata, including that defining the

placement and timing of the media, is contained in structured boxes. This specification defines the
boxes. The media data (frames of video, for example) is referred to by this metadata. The media data
may be in the same file (contained in one or more boxes), or can be in other files; the metadata permits
referring to other files by means of URLs. The placement of the media data within these secondary files
is entirely described by the metadata in the primary file. They need not be formatted to this
specification, though they may be; it is possible that there are no boxes, for example, in these secondary
media files.
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Tracks can be of various kinds. Three are important here. Video tracks contain samples that are visual;
audio tracks contain audio media. Hint tracks are rather different; they contain instructions for a
streaming server in how to form packets for a streaming protocol, from the media tracks in a file. Hint
tracks can be ignored when a file is read for local playback; they are only relevant to streaming.

A.3Physical structure of the media

The boxes that define the layout of the media data are found in the sample table. These include the data
reference, the sample size table, the sample to chunk table, and the chunk offset table. Between them,
these tables

allow each sample in a track to be both located, and its size to be known.

The data re

be built from a ‘library’ of media in separate files, without actually copying the media into a Single

This greatlyj

The tables 4
by sample,
another tra
has an offsd
contiguousl
found by adg
offsets; the

Note that in|
media data.
the data ned
‘foreign’ file

A.4Tempg
Timing in tH

a timescale
number, ex

track. For viideo, a suitable scale should be chosen. For example, a media TimeScale of 30000
le durations ofi1001 exactly define NTSC video (often, but incorrectly, referred to as 29.97)

media samy
and providg

The time st
movement

ferences permit locating media within secondary media files. This allows a compositi

facilitates editing, for example.

re compacted to save space. In addition, it is expected that the interleaveswill not be sa
but that several samples for a single track will occur together, then.a set of sample
'k, and so on. These sets of contiguous samples for one track are called chunks. Each cl
t into its containing file (from the beginning of the file). Withinthe chunk, the sample
y stored. Therefore, if a chunk contains two samples, the (position of the second m4d
Iding the size of the first to the offset for the chunk. The“¢hunk offset table provide
tample to chunk table provides the mapping from sample'number to chunk number.

between the chunks (but not within them) ther@may be ‘dead space’, un-referenced b

d not be copied to remove it. Likewise, if the media data is in a secondary file formatted
format, headers or other structures imposed by that foreign format can simply be skipq

ral structure of the media

e file can be understood by means of a number of structures. The movie, and each tracK
. This defines a time axis which has a number of ticks per second. By suitable choice o
hct timing can be achieved. Typically, this is the sampling rate of the audio, for an 4

19.9 hours'efitime in 32 bits.

and possible re-use) of portions of the time-line of a track, in the overall movie, and als
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Thus, during editing, if some media data is not needed, it can simply be left unreferenced;

toa
ed.
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 this
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b the

the

ZR-OA DS
oS oG STIIOvv IT oS- CITp Ty CUTtS YOt par acurarl orac It a o acisaoT TOTStarc o

beginning of a presentation, an initial empty edit is needed.

The overall duration of each track is defined in headers; this provides a useful summary of the track.
Each sample has a defined duration. The exact presentation time (its time-stamp) of a sample is
defined by summing the durations of the preceding samples.
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A.5Interleave

The temporal and physical structures of the file may be aligned. This means that the media data has its
physical order within its container in time order, as used. In addition, if the media data for multiple
tracks is contained in the same file, this media data would be interleaved. Typically, in order to simplify
the reading of the media data for one track, and to keep the tables compact, this interleave is done at a
suitable time interval (e.g. 1 second), rather than sample by sample. This keeps the number of chunks
down, and thus the chunk offset table small.

A.6Composition

If multiple audio tracks are contained in the same file, they are implicitly mixed for pldyback. This
mixipg is affected by the overall track volume, and the left/right balance.

Likewise, video tracks are composed, by following their layer number (from back“to front), and their
composition mode. In addition, each track may be transformed by means-of’a matrix, and also the
overpll movie transformed by matrix. This permits both simple operations (e.g. pix¢l doubling,
correction of 902 rotation) as well as more complex operations (shearing, arbitrary rotation, for
example).

Deriyed specifications may over-ride this default composition“ef audio and video with mofre powerful
syste¢ms (e.g. MPEG-4 BIFS).

A.7Random access

This| section describes how to seek. Seeking ‘is’accomplished primarily by using the (child boxes
contpined in the sample table box. If an edit listds present, it must also be consulted.

If you want to seek a given track to a timie T, where T is in the time scale of the movie header box, you
could perform the following operatipns:

1) If the track contains an.edit list, determine which edit contains the time T by iterating over the
edits. The start time of the edit in the movie time scale must then be subtracted from the time T
to generate T', the duration into the edit in the movie time scale. T' is next converted to the time
scale of the track's media to generate T'". Finally, the time in the media scale to use {s calculated
by adding‘the media start time of the edit to T".

[NE
L

The.time-to-sample box for a track indicates what times are associated with whiclj sample for
that'track. Use this box to find the first sample prior to the given time.

3) The sample that was Iocated in step T may not be a sync sample. The sync sample table indicates
which samples are in fact random access points. Using this table, you can locate which is the first
sync sample prior to the specified time. The absence of the sync sample table indicates that all
samples are synchronization points, and makes this problem easy. Having consulted the sync
sample table, you probably wish to seek to whichever resultant sample is closest to, but prior to,
the sample found in step 1.
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4) At this point you know the sample that will be used for random access. Use the sample-to-chunk
table to determine in which chunk this sample is located.

5) Knowing which chunk contained the sample in question, use the chunk offset box to figure out

whe

re that chunk begins.

6) Starting from this offset, you can use the information contained in the sample-to-chunk box and
the sample size box to figure out where within this chunk the sample in question is located. This

is th

e desired information.

A.8Fragmented movie files

This sectior
Movie Box i

o Recxrding. At the moment, if a recording application crashes, runs out of disk, or some (¢

inci
the
MoV

e Recording. On embedded devices, particularly still cameras, ¢here is not the RAM to bulf

Mo

too

e HTT
Mo

The basic 'S
description
information

To this minjmal or empty movie, extra:samples are added, in structure called movie fragments.

The basic d¢
such that it
Movie Box,

The approa

fragment. Only, these fragments that have non-default values need include those values. This make

common ca

introduces a technique that may be used in ISO files, where the construction ef a's
h a movie is burdensome. This can arise in at least the following cases:

ent happens, after it has written a lot of media to disk but before it writes the Movie
recorded data is unusable. This occurs because the file format insists‘that all metadata
ie Box) be written in one contiguous area of the file.

ie Box for the size of the storage available, and re-computing it when the movie is clos
slow. The same risk of crashing applies, as well.

P fast-start. If the movie is of reasonable sizeX(in terms of the Movie Box, if not time]
ie Box can take an uncomfortable period to download before fast-start happens.

hape' of the movie is set in initial Mgvie Box: the number of tracks, the available sa
5, width, height, composition, andso on. However the Movie Box does not contair
for the full duration of the moyie; in particular, it may have few or no samples in its tra

can be treated-as’/a 'framing' design if that is needed. The structures map readily t
50 an fragmented presentation can be rewritten as a single Movie Box.

ch is that defaults are set for each sample, both globally (once per track) and within

ngle

ther
Box,
(the

fer a
ed is

, the

mple
the
’ks.

sign philosophy isdhe same as in the Movie Box; data is not 'framed’. However, the design is

the

each
5 the

ce %< regular, repeating, structures — compact, without disabling the incremental bui

ding

of movies that have variations.

The regular Movie Box sets up the structure of the movie. It may occur anywhere in the file, though it is
best for readers if it precedes the fragments. (This is not a rule, as trivial changes to the Movie Box that
force it to the end of the file would then be impossible). This Movie Box:

e mustrepresent a valid movie in its own right (though the tracks may have no samples at all);
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e hasan boxin it to indicate that fragments should be found and used;
e isused to contain the complete edit list (if any).

Note that software that doesn't understand fragments will play just this initial movie. Software that
does understand fragments and gets a non-fragmented movie won't scan for fragments as the fragment
indication box won't be found.
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Annex B
(void)
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Annex C
(informative)

Guidelines on deriving from this specification

ntroduction

This Annex provides informative text to explain how to derive a specific file format from the ISO Base
Media File Format.

ISO
form
deriy

[EC 14496-12 | ISO/IEC 15444-12 ISO Base Media Format defines the basic structur
at. Media-specific and user-defined extensions can be provided in other specificatig
red from the ISO Base Media File Format.

C.2 GGeneral Principles

C.2.1

A ny
Forn
cons
spec
the 1

In pq
form
inve
tech

Be a
unre
hybr

General

mber of existing file formats use the ISO Base Media File-Eormat, not least the MPEG
nat (ISO/IEC 14496-14), and the Motion JPEG 2000 MJ2-File Format (ISO/IEC 1544
idering a new specification derived from the ISO“Base Media File format, all {
ifications should be used both as examples and assource of definitions and technology
egistration authority to find what might already exist, and what specifications exist.

irticular, if an existing specification already covers how a particular media type is store
at (e.g. MPEG-4 video in MP4), that, definition should be used and a new one sh
hted. In this way specifications whieh share technology will also share the definition
hology is represented.

5 permissive as possible with respect to the presence of other information in the file; i
cognized boxes and media may be ignored (not “should be ignored”). This permits the
id files, drawing from more than one specification, and the creation of multi-forn

capaple of handling more than one specification.

Whe

n layering on this specification, it's worth observing that there are some characterist

intentionally.‘parameters’ to the lower (Part 12) specification, that need to be specified. Ec

are 9

e of the file
ns that are

-4 MP4 File
4-3). When
he existing
Check with

d in the file
uld not be
of how that

ndicate that
creation of
hat players,

ics that are
jually, there

ome€ characteristics of the Part 12 file format specification that are internal and sho

!

d rarely be

discyissed by other specifications. Of course, there are some characteristics in a grey area in between.

Derived specifications are ideally written solely in terms of the parameters of the Part 12 file format;

what a sample is, what its timestamps mean, and so on. Mentioning specific existing boxes in a derived
specification may often turn out to be an error, except in limited cases (e.g. adding a user-data box, or an
extension box).
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C.2.2 Base layer operations

It should be possible to perform some operations on a Part 12 file without knowing anything about any
potential derived specifications. These operations might include the obvious reading tracks, finding the
data and timing for samples, and their sample description and track type, and so on. This might be done,
for example, by a file-format inspector or general library like the reference software.

Less obvious are a class of manipulations of the files:

a) re-interleaving the data; making the media data in time order, with the samples for various
tracks grouped into chunks of a sensible size, with the chunks interleaved;

b) making files that use data references self-contained, by copying the data from external files into
the new file;

c) rempving free space atoms and compacting the atom structure;

d) rempving data from ‘mdat’ atoms that appears to be un-referenced by tracks or | meta{data
atoms;

e) rempving sample entries that have no associated samples;

f) rempving sample groups that have no associated samples;

g) extrpcting some tracks and making a new file with just those (e.g. an‘audio track fromp an
audjo/video presentation);

h) insefting, or removing, movie fragments, or re-fragmenting a movie:

This list is nfot exhaustive, of course.

C.3 Boxes

You can add boxes to the file format, but be careful about how they interact with other boxes. In
particular, if they ‘cross-link’ into existing boxes, you might not be able to mark such files as comp|liant
with Part 1%.

You must re¢gister all new boxes, except those using the ‘uuid’ type. Likewise, you should register codec
(sample enftry) names, brands, track reference types, handlers (media types), group types,|and
protection §cheme types. It really is a bad idea to use one of these without registration, as collisions|may
occur - or spmeone else may register.the same identifier with a different meaning.

You should not write a box using.the ‘UUID escape’ (the reserved ISO UUID pattern OxXXXXXXXX-0011-
0010-8000400AA00389B71, where the four-character code replaces the X’s) if a simple four-charakter-
code can bq used, and ideally you shouldn’t design to use a UUID box; it’s better to place your data in
known ‘expansion points’ of the file format if at all possible, or register a new box type if really needed.

Don’t forget that-gll'data in ISO files must be, or be contained in, boxes. You can introduce a signafture,
but it must {loeklike’ a box.

Do not require that any existing or new boxes you define be in a particular position, if at all possible. For
example, the existing JPEG 2000 specifications require a signature box and that it be first in the file. If
another specification also defines a signature box and also requires that it be first, then a file
conformant to both specifications cannot be constructed.

It must be possible to ‘walk’ the top-level of a file by finding box lengths. Don’t forget that ‘implied
length’ is permitted at file level.
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Unless absolutely unavoidable, boxes should contain either data (e.g. in fields), or other boxes, but not
both. All boxes containing data should be a full box to allow later changes to syntax and semantics.
Boxes containing other boxes are known as container boxes, and are normally a plain (non-full) box,
since their semantics will never change if they are documented to contain only boxes.

C.4 Brand Identifiers
C.4.1 Introduction

This section covers the use of brand identifiers in the file-type box, including:
- Introduction of a new brand.

Player’s behaviour depending on the brand.

Setting of the brand on the creation of the ISO Base Media file.

Brands identify a specification and make a simple set of statements:

) the file conforms to all requirements of the identified specification;

) the file contains nothing contrary to the identified specification;

) a reader implementing potentially that single specification may.read, interpret, and possibly
present the file, ignoring data it does not recognize.

o S e i o B

Spedifications should therefore say (if they need a brand) “the brand that identifies files copformant to
this specification is XXXX”, and register the brand.

C.4.2 Usage of the Brand

In order to identify the specifications to which the file.complies, brands are used as identifiefrs in the file
format. These brands are set win the File Type Box.

For ¢xample, a brand might indicate:

1) the codecs that may be present.iwthe file,

2) how the data of each codec is stored,

3) constraints and extensions that are applied to the file.

New|brands may be registered if it is necessary to make a new specification that is not fully|conformant
to the existing standards\For example, 3GPP allows using AMR and H.263 in the file format| Since these
codgcs were not supported in any standards at that time, 3GPP specified the usage of the SampleEntry
and femplate fields in the ISO Base Media Format as well as defining new boxes to which these codecs
refer. Considering that the file format is used more widely in the future, it is expected that more brands
will pe needed!

Brands<are not additive; they stand alone. You cannot say: “this brand indicates that support for Y is
also required” because the ‘also’ has no referent.

Systems that re-write files should remove brands that they do not recognize, as they do not know
whether the file still conforms to that brand’s requirements (e.g. re-interleaving a file may take it out of
conformance with a specification that requires a certain style of interleaving).
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Note that the major brand usually implies the file extension, which in turn implies the MIME type. But
these are not rules. In addition, when serving under a MIME type do not forget that MIME types can take

parameters,

and the list of compatible brands would often be useful to the receiving system.

C.4.3 Introduction of a new brand

A new brand can be defined if conformance to a new specification must be indicated. This generally
means that for the definition of a new brand at least one of the following conditions should be satisfied:

1.

2. Usemo
the play
player.

3. Use cor

However, th

are owned |

these fields
(“files confyq
conformant
a specificat
defined.

Brands can
and is placg
written by 2

C.4.4 Play

If more tha
supported
specificatiol

Use of a codec that is not supported in any existing brands.

back of the file is allowed only when decoding of all the media in the file is supportéd b

straints and/or extensions (Boxes, template fields, etc.) that are user-specific.

merely about brands and what they mean. In particular, do notelaim the major_brand

to two such specifications written that way, and you also block someone also from der

be used as a tracer, however. It’s perfectly légal to have a brand which has no requirem

727").

br Guideline

h one brand is present in the list of the compatible_brands, and one or more brand
by the player, the player shall play those aspects of the file that comply with 4
1s. In this case, the player may not be able to decode unsupported media.

C.4.5 Authoring Guideline

If the auth

pr wants-t0 create a file that complies with more than one specification, the follo

considerations apply:

1. Th

premust be nothing contrary to the specification identified by a brand within the file

[[€ than ole codec in a combination that is not supported 1n any eX1sEmg brands. In addi

e file format contains both a major_brand field and a compatible_brands array. These f
py the file author and the part 12 specification. Do not write a specification that talks about

rmant to this specification must set the major_brand to-XXXX") as a file could neve

on from yours. However, brands that are only permitted as compatible brands ma

d in a file as an ‘I was there’ point (or,strictly “this brand requires that the file was

tion,
y the

ields

field
r be
ving
y be

ents,
last

b are
hose

wing

For

example, if a specification requires that files be self-contained, then the brand indication of that
specification must not be used on non-self-contained files.

that media compliant with that specification, then that brand may be indicated.

brand would be needed as this represents a new conformance requirement for the player.
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If the author is satisfied that a player compliant with only one of the specifications play only

If the author requires that the media from more than one specification be played, then a new
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C.4.6 Example

In th

is section, we take the example case when a new brand can be defined.

First of all, we explain about the two currently existing brands. If the brand ‘3gp5’ is in the list of the
compatible_brands, it indicates that the file contains the media defined in 3GPP TS 26.234 (Release 5) in
the way specified by the standard. For example, the file of ‘3gp5’ brand may contain H.263. Likewise, if
the brand ‘mp42’ is in the list of the compatible_brands, it indicate that the file contains the media
defined in the ISO/IEC 14496-14 in the specified way. For example, the file of ‘mp42’ brand may contain

MP3

. However, MP3 is not supported in ‘3gp5’ brand.

Give
play
play
indiq
list ¢
play
C.5¢

Ther

First]

The
use 3

If th{

Notd
inM

h that the file contains H.263 and MP3, and has ‘3gp5’ and ‘mp42’ as the compatible b
br complies only with ‘3gp5’ and does not support MP3, recommended behaviour of the
only H.263. If the content’s author does not expect such behaviour, a new.-brand is
ate that both H.263 and MP3 are supported in the file. By specifying the newly defined

f the compatible_brands, it can prevent the above behaviour and the file\is played on
b1 supports both H.263 and MP3.

jtorage of new media types

e are two choices in the definition of how a new media type-should be stored.

if MPEG-4 systems constructs are desired or acceptable, then:
a) anew ObjectTypelndication should be requested and used;
b) the decoderspecificinformation for this.codec should be defined as an MPEG-4 ¢
c) the access unit format should be defined for this media.

media then uses the MPEG-4 code-points in the file format; for example, a new video d
| sampleentry of type ‘mp4v’.

e MPEG-4 systems layer is not suitable or otherwise not desired, then:
a) anew sampleentry.four-character code should be requested and used;
b) any additional information needed by the decoder should be defined as boxes
within thessampleentry;
c) the filesformat sample format should be defined for this media.

that in thé’second case, the registration authority will also allocate an objecttypeindicz
PEG-4 systems.

C.6l

rands. If the
player is to

defined to
brand in the
ly when the

lescriptor;

odec would

to be stored

tion for use

Jse.of Template fields

Template fields are defined in the file format. If any are used in a derived specification, the use must be
compatible with the base definition, and that use explicitly documented.
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C.7 Tracks

C.7.1 Data

96-12:2015(E)

Location

A track is a timed sequence of samples; each sample is defined by its data (the bytes it contains), their
length and location. The length and data of a sample are external parameters to the file format; the
location of the bytes is not.

The exact way that the data is stored is internal to the Part 12 file format. When defining what a sample
in your format is, you should define the length and the data of a sample.

You should
change, and
may be in aj

sample

Samples ar¢
and it is cH
chunked; th|

chunk d

Most critic
movie frag
can only bg
desirable m
especially i
media-data
certainly a
specificatiol

It is perfect
specificatiol
decoding tix

C.7.2 Time

Similarly, s
optionally 1
However, th

y

not Trerntion the-foltowing boxes, rowever,asthe-way that they are structured s ops
the information that they store may be stored in other ways (e.g. sample size inform
1 stsz box, an stz2 box, or a movie fragment):

size (stsz), compact sample size(stz2)

junks from different tracks that are interleaved. But files may be re-interleaved o
e following boxes are about how chunking is done:

ffsets (stco or co64), sample-to-chunk (stsc)

ly, locating data in a Part 12 file must be done through these boxes (or their equivale
ents). The media data box (‘mdat’) is merely one/possible location, and looked at by its
e considered an un-ordered bag of un-identifiable bits. There is no assurance that
aterial in a media-data box is the only data in the box or in any particular order,
data references are used, there is no“assurance that any particular sample is even
box at all. Mentioning the media-data (‘mdat’) box in a derived specification is al
mistake, and attempting to define (or assume) its structure is usurping the Par
1, and is an error.

ly permissible to requireJa certain style, duration, or size of interleaving in an integr
n (“this specification\requires that the file be self-contained, and that the media-data |
ne order, interledaved on a granularity of no greater than one second”).

hmples—are parameterized in time in the file format by their decoding timestamp,

en to
ition

, in fact, stored in contiguous runs of samples for one track; these runs are called chunks,

I re-

nt in
plf, it
the
and,
in a
most
t 12

ation
be in

and

by their composition timestamp. You should define what these mean for your mr:

dia.

You should not mention the following boxes, however, as the way that they are structured is open to

change, and

time-to
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the information that they store may be stored in other ways:

-sample box (stts), composition offsets (ctts)
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