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Hescribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed
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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,,ang
the structure of the objects inferred directly from their type.

The fil¢ format is designed to be independent of any particular network protocol while*enabling
efficienf support for them in general.

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

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

This te¢hnically identical text is published as ISO/IEC 14496-12for MPEG-4, and as ISO/IEC 15444-172
for JPEG 2000, and reference to this specification should be made accordingly. The recommendation i3
to referfence one, for example ISO/IEC 14496-12, and append to the reference a parenthetical commenf
identifyjing the other, for example “(technically identicakto' ISO/IEC 15444-12)".

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

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

The holder of this patent right has-assured the ISO and IEC that he is willing to negotiate licences undej
reasongble and non-discrimiftatory terms and conditions with applicants throughout the world. In this
respect] the statement of'the holder of this patent right is registered with the ISO and IEC. Informatior]
may be|obtained from¢the’companies listed in Annex B.

Attentign is drawn‘to the possibility that some of the elements of this document may be the subject of
patent fights ©ther than those identified in Annex B. ISO and IEC shall not be held responsible fof
identifyjing 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.
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Information technology — Coding of audio-visual objects —

Part 12:
ISO base media file format

1  Scope

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

[his part of ISO/IEC 14496 is applicable to MPEG-4, but its technical centent is identical to
SO/IEC 15444-12, which is applicable to JPEG 2000.

2 Normative references

[he following documents, in whole or in part, are normatively referenced in this document
Feferences, the latest edition of the referenced document:(including any amendments) applies.
S0 639-2:1998, Codes for the representation of naines of languages — Part 2: Alpha-3 code

SO/IEC 9834-8:2005, Information technology — Open Systems Interconnection — Procedures
bperation of OSI Registration Authoritiesy Generation and registration of Universally Unique Id
(UUIDs) and their use as ASN.1 Object-ldentifier components

(RPC)

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

SO/IE€14496-14, Information technology — Coding of audio-visual objects — Part 14: MP4 file f{

SO/IEC 15444-1, Information technology — JPEG 2000 image coding system: Core coding system

SO/IEC 14496-1:2010s Information technology — Coding of audio-visual objects — Part 1: Systens

forming
ructure,

that of

hnd are

ndispensable for its application. For dated references{jonly the edition cited applies. For yndated

for the
bntifiers

SO/IEC 11578:1996, Informationtechnology — Open Systems Interconnection — Remote Procedure Call

d Video

brmat

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


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

ISO/IEC 14496-12:2015(E)

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

I[ETF R
Bodies,

IETF RH
BORENS

IETF RH
IETF RH
IETF Rj

IETF RH
June 20

SMIL 1.
<http:/

C 7nA.|:’ )\/hl’f’ipurpnco Internet Mail Extensions. lf’l/f”l/fp) Part One: Format nf' Internet ’\/’occng

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

C 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, FREED, N. and
[EIN, N., November 1996

C 3550, RTP: A Transport Protocol for Real-Time Applications, SCHULZRINNE, H, etal., July 2003.
C 3711, The Secure Real-time Transport Protocol (SRTP), BAUGHER, M. et ak, March 2004
C 5052, Forward Error Correction (FEC) Building Block, WATSON, M{et al., August 2007

C 5905, Network Time Protocol Version 4: Protocol and Algofithms Specification, MILLS, D., et al
10

D, Synchronized  Multimedia  Integration ‘Lahguage  (SMIL) 1.0  Specification
www.w3.org/TR/REC-smil/>

Rec. ITT
ISO/IE(

ITU-R,
peak ay

ITU-R,
January

EBUR

EBU EBH
accordd

J-R TF.460-6, Standard-frequency and time-signal emissions (Annex I for the definition of UTC.)
23003-4, Information technology - MPEG audio technologies — Part 4: Dynamic range control

Recommendation ITU-R BS.1770-3. Algorithm to measure audio programme loudness and true
dio level, August 2012.

Recommendation ITU-R.BS.1771-1. Requirements for loudness and true-peak indicating meters
2012.

28-2014, Loudness normalization and permitted maximum level of audio signals, June 2014.

U - Tech. 3341, Loudness Metering: EBU mode metering to supplement loudness normalization in
ncewith EBU R128

EBU EB
with EB

UR 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

Audio 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 purposes of this document, the following terms and definitions apply.

8.1.1
box
bbject-oriented building block defined by a unique type identifier and length

Note 1 to entry: Called ‘atom’ in some specifications, including the first definition of MP4.

B.1.2
Chunk
Contiguous set of samples for one track

8.1.3
container box
box whose sole purpose is to contain and group a set, of related boxes

Note 1 to entry: Container boxes are normally not derived from ‘fullbox’.

8.1.4

hint track
bpecial track which does not contajn media data, but instead contains instructions for packaging
more tracks into a streaming channel

8.1.5

hinter

fool that is run on‘a file containing only media, to add one or more hint tracks to the file and so f:
streaming

8.1.6
SO Base Media File
hame of the files conforming to the file format described in this specification

y one or

hcilitate

3.1.7
leaf subsegment

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

subsegments
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3.1.8

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

3.19

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

3.1.10

movie-
signalli
fragme}
Track F

Note 1 to|
run (eith

3.1.11

presen]Lation

one or

3.1.12
randon
sample
sample
order c

3.1.13
randon
sample
informd
before {

3.1.14
sample
all the ¢

Note 1 to|
Note 2 to

order, o
streamin

ragnrent retativeaddressing

hg of offsets for media data in movie fragments that is relative to the start of those moyig
wts, specifically setting the flags base-data-offset-present to 0 and default-base-is-moof(to-1 in
ragment Header Boxes

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

ore motion sequences, possibly combined with audio

h access point (RAP)
in a track that starts at the ISAU of a SAP of type 1 or-2'or 3 as defined in Annex [; informally, 3
from which when decoding starts, the sample itself*and all samples following in compositior
hin be correctly decoded

N access recovery point

in a track with presentation time equal to the TSAP of a SAP of type 4 as defined in Annex I
lly, a sample, that can be correCtly decoded after having decoded a number of samples that is
his sample in decoding order, sometimes known as gradual decoding refresh

ata associated witha single timestamp
entry: No two_samples within a track can share the same time-stamp.
entry: lIn-non-hint tracks, a sample is, for example, an individual frame of video, a series of video frames in decoding

a compressed section of audio in decoding order; in hint tracks, a sample defines the formation of one or morg
b pagkets.

3.1.15

sample description
structure which defines and describes the format of some number of samples in a track
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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
composition time; a media format may provide a more precise definition of a sync sample
format

3.1.18
segment

hssociated media data, and other associated boxes

8.1.18
subsegment
lime interval of a segment formed from movie fragment bexes, that is also a valid segment

B.1.19
frack
limed sequence of related samples (g.v.) in an ISO base media file

earliest
for that

portion of an ISO base media file format file, consisting of either (a) a movie box, with its asgociated
media data (if any) and other associated boxes or (b) one or more movie/fragment boxes, with their

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

B.2 Abbreviated terms

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

LC Asynchronous Layered Coding

D File Delivery

DT Eile/ Delivery Table

EC Forward Error Correction

LUTE File Delivery over Unidirectional Transport

ANA Internet Assigned Numbers Authority
LCT Layered Coding Transport
MBMS Multimedia Broadcast/Multicast Service
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4  Object-structured File Organization

4.1 File Structure

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 O
An obje]

Boxes s
(32 or

The sta|
Typical

The siz
This fad

The de
referen
materig

The fiel
byte or

boundalry, the bits are assigned from the most-significant bits in each byte to the least significant. Foj

exampl

byte.

aligns
unsg
ung
if
} 9
}

if

}

bject Structure

ct in this terminology is a box.

tart with a header which gives both size and type. The header permits compact br-extended sizg
b4 bits) and compact or extended types (32 bits or full Universal Unique IDentifiers, i.e. UUIDs)

dard boxes all use compact types (32-bit) and most boxes will use the ‘compact (32-bit) size
y only the Media Data Box(es) need the 64-bit size.

e is the entire size of the box, including the size and type header, fields, and all contained boxes
ilitates general parsing of the file.

finitions of boxes are given in the syntax description.Janguage (SDL) defined in MPEG-4 (seg
ce in Clause 2). Comments in the code fragments.in this specification indicate informative
.

ds in the objects are stored with the most significant byte first, commonly known as network
der or big-endian format. When fields smaller than a byte are defined, or fields span a byts

b, a field of two bits followed by a field of six bits has the two bits in the high order bits of thg

d(8) class Box (unsigned int (32) boxtype,
optional unsignéd)int (8) [16] extended type) {

igned int (32) sigze;

igned int (32) t¥pe = boxtype;

(size==1)
unsigned ing¥64) largesize;
lse if (si¥Ze<=0) {

// box extends to end of file

(boxtype=="uuid’)
unsigned 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 largesize; 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’.

oxes withamunrecognized type siratt beignmored-amd skipped:

Many objects also contain a version number and flags field:

bligned(8) class FullBox(unsigned int (32) boxtype, unsigned int (8) w,Vbit (2§) f)
extends Box (boxtype) ({
unsigned int (8) version

:'V';
bit (24) flags = £;

The semantics of these two fields are:

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

Boxes with an unrecognized version shall be ignored and skipped.

1.3 File Type Box

1.3.1 Definition

Box Type:  “ftyp’

Container: File

Mandatory: Yes

Quantity:  Exactly one (but see below)

Files written to this version of this specification must contain a file-type box. For compatibility with an
parlier version of this specifitation, files may be conformant to this specification and not contain a file-
'ype box. Files with no( file-type box should be read as if they contained an FTYP bgx with
Major brand='mp41l\!) minor version=0,and the single compatible brand 'mp41'.

A media-file structured to this part of this specification may be compatible with more than one dletailed
specification, andit is therefore not always possible to speak of a single ‘type’ or ‘brand’ for the fjle. This
means that.the utility of the file name extension and Multipurpose Internet Mail Extension (MIME) type
hre soméwhat reduced.

[his'box must be placed as early as possible in the file (e.g. after any obligatory signature, but before
hny-significant-variable-size bexes—suchas—aMovie Bexs MediaBataBex—-orFree-Space}—ttidentifies
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

4.3.2 S$yntax

aligns

}

4.3.3 §

This bo

Each b

5

51 U
5.1.1 ]

The file|
be used

5.1.2 ]

When u
in othe
informd
which @

ext
ung
ung
unsg

maj
mir
con

D

: 1 T . : h T T I A ] 4l £ 11 c 1 .
HIUIIS SPELIICAUUIN AI'T HICTUUCU T AITNCX L WILIL 4 SUIIIIIAL y O WIICITIEALUI'CS UICY TCYUITT.

d(8) class FileTypeBox

ends Box (‘ftyp’) {

igned int (32) major brand;

igned int(32) minor version;

igned int (32) compatible brands(]; // to end of the box
bemantics

k identifies the specifications to which this file complies.
and is a printable four-character code, registered with ISO, that identifies a precise specification,

or brand -isabrand identifier
jor_version -isan informative integer for the minor version of the major brand
patible brands -isalist, to the end of the box; of brands

esign Considerations
sage
ntroduction

format is intended to seryéias a basis for a number of operations. In these various roles, it may
in different ways, and different aspects of the overall design exercised.

nterchange

sed as an interchange format, the files would normally be self-contained (not referencing mediz
- files), contain only the media data actually used in the presentation, and not contain anj
tion relatéd to streaming. This will result in a small, protocol-independent, self-contained file
ontains the core media data and the information needed to operate on it.

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

5.1.3 Content Creation

files.

prepared video track).

[hese characteristics mean that presentations may be prepared, edits applied, and content de

state.

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

During content creation, a number of areas of the format can be exercised to usefulyéffect, particularly:

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

e the ability to work in a single presentation that contains.media data and other streams (e.g.
editing the audio track in the uncompressed format, to align with an already-

yeloped

hnd integrated without either iteratively re-writing)the presentation on disc - which wguld be
hecessary if interleave was required and unused @ata had to be deleted; and also without itefatively
lecoding and re-encoding the data — which would'be necessary if the data must be stored in an gncoded
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media file
video frames, possibly

un-ordered with other
ISO file unused data
d
moov : /
...other boxes | trak (video) <
™~ | ISOFile
trak (audio)—| | |
I~ madat
Video and Audio frames
possibly
un-ordered with other
unused data
...other boxes (inc. moov)
Figure 2 — Content Creation File
5.1.4 Preparation for streaming

When
process
interled
that thé
otherw
differin

5.1.5 ]

‘Locally
importd
procesg
be supq
as seek

5.1.6

When 1
the spe

$treamed présentation

repared for streaming, the file must contain information to direct the streaming server in the
of sending the information. In addition, it is helpful if'these instructions and the media data arg
ved so that excessive seeking can be avoided when'serving the presentation. It is also important
e original media data be retained unscathed,so that the files may be verified, or re-edited of
se re-used. Finally, it is helpful if a singlei\file can be prepared for more than one protocol, sa
o servers may use it over disparate protogcols.

Local presentation

' viewing a presentation (i.exdirectly from the file, not over a streamed interconnect) is arn
Int application; it is used-when a presentation is distributed (e.g. on CD or DVD ROM), during thg
of development, and-when verifying the content on streaming servers. Such local viewing musft
orted, with full random access. If the presentation is on CD or DVD ROM, interleave is importan{
ng may be slow.

server-operates from the file to make a stream, the resulting stream must be conformant with
Cifieations for the protocol(s) used, and should contain no trace of the file-format information in

the file

1tselt. The server needs to be able to random access the presentation. It can be usetul to re-use

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

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 foll

owing diagram shows a presentation prepared for streaming over a multiplexing protocol, only

one hint track is required.

10
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ISO file

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

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

trak (hint)

Figure 3 — Hinted Presentation for Streaming

.2 Design principles

the structure of the objects inferred directly from their type.

position of media data units are not physically contiguous with the media data. This makes it pos
bubset the media-data, and to use it in its natural state, without requiring it to be copied to mak
for framing. The metadata is used to describe the media data’by reference, not by inclusion.

the protocol headers are not physically contiguotis' with the media data. Instead, the media dat3
ncluded by reference. This makes it possible;to' represent media data in its natural state, not fa
hny protocol. It also makes it possible for the same set of media data to serve for local presentat
for multiple protocols.

[he protocol information is built’in*such a way that the streaming servers need to know only ah
brotocol and the way it should be sent; the protocol information abstracts knowledge of the n
that the servers are, to a large extent, media-type agnostic. Similarly the media-data, stored as 1
protocol-unaware fashion) enables the media tools to be protocol-agnostic.

[he file format does not require that a single presentation be in a single file. This enables bd

[he file structure is object-oriented; a file can be decomposed into constituent objects very simply, and

Media-data is not ‘framed’ by the file format; the file format declarations that give the size, type and

sible to
e space

bimilarly the protocol information for a particular,streaming protocol does not frame the medjia data;

can be
vouring
on, and

out the
edia so
tisina

th sub-

betting and refuse of content. When combined with the non-framing approach, it also makes it
fo include media data in files not formatted to this specification (e.g. ‘raw’ files containing onl
Hata and.no declarative information, or file formats already in use in the media or computer ind

['he file format is based on a common set of designs and a rich set of possible structures and usa

for local presentation), the file may need structuring in certain ways for optimal behaviour (e.

ossible
media
stries).

es. The

g. time-

ordering of the data). No normative structuring rules are defined by this specification, unless a

restricted profile is used.
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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
the meglia-data files is constrained by this specification only in that the media-data in the media-files
must b¢ capable of description by the metadata defined here.

These ¢ther files may be ISO files, image files, or other formats. Only the media data-itself, such ag
JPEG 2000 images, is stored in these other files; all timing and framing (position and size)} information is
in the I1$0 base media file, so the ancillary files are essentially free-format.

If an ISO file 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 directly referenced by the hin
tracks; pfter deleting all hint tracks, the entire un-hinted presentation shall remain. Note that the medi3
tracks thay, however, refer to external files for their media data.

Annex A provides an informative introduction, which may be of.assistance to first-time readers.

6.1.2 Object Structure

The filq is structured as a sequence of objects; some' of these objects may contain other objects. The
sequenge of objects in the file shall contain exactly-one presentation metadata wrapper (the Movie Box)
It is usyally close to the beginning or end of the-file, to permit its easy location. The other objects found
at this |evel may be a File-Type box, Free€ Space Boxes, Movie Fragments, Meta-data, or Media Dat3
Boxes.

6.1.3 Meta Data and Media Data

The mejtadata is contained within the metadata wrapper (the Movie Box); the media data is contained
either in the same file, within Media Data Box(es), or in other files. The media data is composed of
images|or audio dataj the media data objects, or media data files, may contain other un-referenced
informdtion.

6.1.4 Trackldentifiers

The tragck-identifiers used in an ISO file are unique within that file; no two tracks shall use the samg
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;

chap, sync, scpt, ssrc.

A number of boxes contain index values into sequences in other boxes. These indexes(start
yalue 1 (1 is the first entry in the sequence).

h.2.2 Data Types and fields

n a number of boxes in this specification, there are two variant forms: version'0 using 32-bit fie
version 1 using 64-bit sizes for those same fields. In general, if a version@box (32-bit field sizes
1sed, it should be; version 1 boxes should be used only when the (64-bit field sizes they per
Fequired. Values for counters, offsets, times, durations etc. in this.fermat do not ‘wrap’ to 0 w|

b1l values.

For convenience during content creation there are creation and modification times stored in
[hese can be 32-bit or 64-bit numbers, counting;seconds since midnight, Jan. 1, 1904, wh
fonvenient date for leap-year calculations. 32 bits are sufficient until approximately year 204(
fimes shall be expressed in Universal Time Goordinated (UTC), and therefore may need adjust
ocal time if displayed.

Fixed-point numbers are signed or unsigned values resulting from dividing an integer
hppropriate power of 2. For example, a 30.2 fixed-point number is formed by dividing a 32-bit
Dy 4.

Fields shown as “template” in the box descriptions are optional in the specifications that {
specification. If the field is used in another specification, that use must be conformant with its dg
nere, and the specification must define whether the use is optional or mandatory. Similarlj
marked “pre-defined” were used in an earlier version of this specification. For both kinds of fig

field isnetused it must be copied un-inspected when boxes are copied, and ignored on reading.

vith the

Ids, and

can be
mit, are
hen the

maximum value that can be stored in their field is reached; appbopriately large fields must be ysed for

the file.
ch is a
. These
ment to

by an
integer

1se this
finition
y, fields
Ids, if a

field of that’kind is not used in a specification, then it should be set to the indicated default value. If the

on. Not

Matrix values which occur in the headers specify a transformation of video images for presentat

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:
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(p g 1) * ‘a

Q
N oo

u = (m n z)
v
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

1 1 akian Thaopraforna [ ) oo Lo POy L Aci-dar atranclat: oo o riloa oo
Samp e potattons—ererore Ay S odin, 10T CAarmprC Ot COTISTOCT COa tr alrSTatroTr v CCtOT TOT trCTITagts

The co-prdinate origin is located at the upper left corner, and X values increase to the right, and Y-valueg
increase downwards. {p,q} and {p’,q’} are to be taken as absolute pixel locations relative to the uppet
left hanld corner of the original image (after scaling to the size determined by the track header's width
and height) and the transformed (rendering) surface, respectively.

Each track is composed using its matrix as specified into an overall image; this istthen transformed and
compoded according to the matrix at the movie level in the MovieHeaderBox. It is application
dependent whether the resulting image is ‘clipped’ to eliminate pixels, which have no display, to 3
vertical| rectangular region within a window, for example. So for example, if only one video track is
displayed and it has a translation to {20,30}, and a unity matpix‘is in the MovieHeaderBox, ar
application may choose not to display the empty “L” shaped regionbetween the image and the origin.

All the yalues in a matrix are stored as 16.16 fixed-point values, except for u, v and w, which are stored
as 2.30 ffixed-point values.

The valjies in the matrix are stored in the order {a,bi;c,d,v, x,y,w}.
6.2.3 Box Order

An overall view of the normal encapsulation structure is provided in the following informativg
Table 1|— Box types, structure, and _cross-reference (Informative). In the event of a conflict betweer
this table and the prose, the proseprevails. The order of boxes within its container is not necessarily
indicatgd in the table.

The tablle shows those boxes'that may occur at the top-level in the left-most column; indentation is used
to show possible containment. Thus, for example, a Track Header Box (tkhd) is found in a Track Boj
(trak), which is fouhd'in a Movie Box (moov). Not all boxes need to be used in all files; the mandatory
boxes qre markeéd) with an asterisk (*). See the description of the individual boxes for a discussion of

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

A.) It is recommended that the haoves within the Qamp]n Table Baov he in the Fn”nuring Order:
Sample Description, Time to Sample, Sample to Chunk, Sample Size, Chunk Offset.

5) Itis strongly recommended that the Track Reference Box and Edit List (if any)'should precede
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 eontainer, which is either the
Movie Box or Track Box.

7) Itis recommended that the Movie Fragment Random Access/Box, if present, be last in thie file.

8) It is recommended that the progressive downlodd information box be placed as garly as
possible in files, for maximum utility.

Table 1 — Box types, structure, and cross-reference (Informative)
Box types, structure, and cross-reference (Informative)
ftyp F B3 file type and compatibility
pdin 8.1.3 rogressive download information
moov () 8.2.1 container for all the metadata
mvhd [ 8.2.2 Imovie header, overall declarations
Imeta 8.11.1  |metadata
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 frack reference container
trgr 8.3.4 frack grouping indication
edts 8.6.4 edit list container
elst 8.6.6 an edit list
meta 8.11.1  |metadata
mdia © B4 container for the media information in a track
mdhd [ 8.4.2 Imedia header, overall information about the media
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
hmhd
fracks only)
dinf - B.7.1 ldata information box, container
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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
Sts7 732 lsam i 1
S5tz2 8.7.3.3 |compact sample sizes (framing)
stco [ PB.7.5 chunk offset, partial data-offset information
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 informatiofi-sizes
5aio 8.7.9 sample auxiliary information offsets
udta 8.10.1 user-data
nvex 8.8.1 imovie extends box:
mehd 8.8.2 imovie extends dieader box
trex ©  [8.8.3 frack extends defaults
eva 8.8.13 evel assigniment
moof 8.8.4 imovie fragment
nfhd ©  [B.8.5 imovie fragment header
neta 8.11.1 Imetadata
firaf 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
fifra 8.8.10  [track fragment random access
nfro © [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
Idta 8.10.1 user-data
cprt 8.10.2  |copyright etc.
sct 103 track—setfectiorrbox
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
LLLA LAY S LAY UUIIVUI_y merrrmmorrmrauorTt
aen 8.13.2 artition entry
fire 8.13.7  [file reservoir
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
meco 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  |subsegment index
prft 8.16.5 roducerteference time

h.2.4 URIs as type indicators

When URIs are used as a type indicator (e.g. in.a sample entry or for un-timed meta-data), the U
pbe absolute, not relative and the format and \teaning of the data must be defined by the URI in q
[his identification may be hierarchical, in that an initial sub-string of the URI might identify the
hature or family of the data (e.g. urn:oid: identifies that the metadata is labelled by an ISO-s
bbject identifier).

[he URI should be, but is notrequired to be, de-referencable. It may be string compared by readg
the set of URI types it kiiows and recognizes. URIs provide a large non-colliding non-registere|
for type identifiers.

f the URI contains’a domain name (e.g. it is a URL), then it should also contain a month-date in t
mmyyyy. Thatdate must be near the time of the definition of the extension, and it must be true
URI was{defined in a way authorized by the owner of the domain name at that date. (Thig
broblems when domain names change ownership).

3 Brand Identification

RI must
estion.
overall
fandard

ers with
d space

he form
that the
avoids

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

treaming Support

7.1 Handling of Streaming Protocols

The file format supports streaming of media data over a network as well as local playback. The process

of send

ing 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,

Transnlission or server hint tracks contain instructions to assist a streaming server in the formation of
packetq for transmission. These instructions may contain immediate data for the server to se¢nd (e.g

header
in the s
of editi

media data in a manner suitable for streaming using a specific network transport.

The same media data is used in a file that contains hints, whether it is for local playback, or streaming

over a
within
copies
approp

any way.

This ap
the me

transpdrt and media format. Under such an approach, local playback requires either re-assembling thg

media

streaming. Similarly, streaming such media over multiple protocols using this approach requires

multipl
has be
techniq|

Recepti

hint trgcks indicate thé-order, reception timing, and contents of the received packets among othej

things.

NOTE Players'may reproduce the packet stream that was received based on the reception hint tracks and process
the rleproduced packet stream as if it was newly received.

7.2 P

to differentiate them from p]:n'n (nr server _Qr frnncmiccinn) hint tracks

information) or reference segments of the media data. These instructions are encoded'in the filg
hme way that editing or presentation information is encoded in a file for local playback. Instead
g or presentation information, information is provided which allows a server<to packetize the

number of different protocols. Separate ‘hint’ tracks for different-protocols may be included
the same file and the media will play over all such protocols_without making any additiona
f the media itself. In addition, existing media can be easily-tade streamable by the addition of
Fiate hint tracks for specific protocols. The media data itself need not be recast or reformatted in

proach to streaming and recording is more space efficient than an approach that requires thaf
ia information be partitioned into the actyal data units that will be transmitted for a giver
rom the packets, or having two copies of the media — one for local playback and one for

b copies of the media data for each/transport. This is inefficient with space, unless the media dat3
en heavily transformed for\'streaming (e.g. by the application of error-correcting coding
jues, or by encryption).

on hint tracks may’be“used when one or more packet streams of data are recorded. Receptior]

otocol ‘hint’ tracks

Support for streaming is based upon the following three design parameters:

18

o The media data is represented as a set of network-independent standard tracks, which may
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 des

igns for

RTP (for the Internet) and MPEG-2 transport (for broadcast), or for new standard

or vendor-specific protocols.

e Tesulting streams, Sent by the Servers Under the direction of the Server NIt tracks or Tecony
'rom the reception hint tracks, need contain no trace of file-specific information. This design-d
require that the file structures or declaration style, be used either in the data on the ‘wire o
Hecoding station. For example, a file using ITU-T H.261 video and DVI audio, streamed und
Fesults in a packet stream that is fully compliant with the IETF specifications for packing those
nto RTP.

7.3 Hint Track Format

Hint tracks are used to describe elementary stream data in the file. JEach protocol or each f3
Felated protocols has its own hint track format. A server hint traek format and a reception hi
format for the same protocol are distinguishable from the associated four-character code of the
Hescription entry. In other words, a different four-character)code is used for a server hint trag
Feception hint track of the same protocol. The syntax of the server hint track format and the re
hint track format for the same protocol should be the'same or compatible so that a reception hi
ran be used for re-sending of the stream provided that the potential degradations of the T
btreams are handled appropriately. Most protocols will need only one sample description for
pach track.

bervers find their hint tracks by first finding all hint tracks, and then looking within that set fo
hint tracks using their protocol (sample description format). If there are choices at this point, t
server chooses on the basis of preferred protocol or by comparing features in the hint track he
bther protocol-specific information in the sample descriptions. Particularly in the absence of ser
fracks, servers may alsg-use reception hint tracks of their protocol. However, servers should
botential degradationsof the received stream described by the used reception hint track approp

[racks having thetrack_in_movie flag set are candidates for playback, regardless of whether t
media tracks@r reception hint tracks.

Hint tracks construct streams by pulling data out of other tracks by reference. These other tra
be hint tracks or elementary stream tracks. The exact form of these pointers is defined by the

tructed
oes not
I in the
er RTP,
codings

imily of
ht track
sample
k and a
ception
ht track
eceived
mat for

" server
hen the
ader or
ver hint
handle
riately.

hey are

ks may
sample

format for the protocol, but in general they consist of four pieces of information: a track referenc

e index,

a sample number, an offset, and a length. Some of these may be implicit for a particular protoco

l. 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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e Hint tracks are linked to the elementary stream tracks they carry, by track references of type
‘hint’

e They use a handler-type of *hint’ in the Handler Reference Box

They use a Hint Media Header Box

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

Server |hint tracks are usually marked as disabled for local playback, with their track heade;
track|in movieand track in preview flagssetto 0.

Hint tracks may be created by an authoring tool, or may be added to an existing presentation by 3
hinting|tool. Such a tool serves as a ‘bridge’ between the media and the protocol, sin€e,it intimately
undersfands both. This permits authoring tools to understand the media format, but net protocols, and
for serviers to understand protocols (and their hint tracks) but not the details of media data.

Hint trgcks do not use separate composition times; the *ctts’ table is notpresent in hint tracks. The
procesq of hinting computes transmission times correctly as the decoding.time.

NOTH 1: Servers using reception hint tracks as hints for sending of the receivéd 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 ddata formats are obeyed regardless of the
potential degradations of the received streams.

NOTH 2: Conversion of received streams to media tracks allows existing players compliant with earlier versions of the
ISO base media file format to process recorded files as’long as the media formats are supported. However,
most media coding standards only specify the deeoding of error-free streams, and consequently it should
be ensured that the content in media tracks can‘be correctly decoded. Players may utilize reception hint
tracks for handling of degradations caused by the transmission, i.e.,, content that may not be correctly
decoded is located only within reception hint tracks. The need for having a duplicate of the correct media
samples in both a media track and a reception hint track can be avoided by including data from the media
track by reference into the receptionhint track.

8 Box Structures
8.1 File Structure and general boxes
8.1.1 Media Data Box

8.1.1.1 Definition

Box Type: ‘mdat’
Container: ¢ File
Mandatofy; No
Quantity: 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 8.11.3).
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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

bligned(8) class MediaDataBox extends Box(‘mdat’) ({
bit (8) datall;

8.1.1.3 Semantics

data is the contained media data
B.1.2 Free Space Box

8.1.2.1 Definition

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

Duantity:  Zero or more

[he contents of a free-space box are irrelevant and."may be ignored, or the object deleted,
hffecting the presentation. (Care should be exereised when deleting the object, as this may in
the offsets used in the sample table, unless thistobject is after all the media data).

B8.1.2.2  Syntax

hligned (8) class FreeSpaceBoX),extends Box(free type) {
unsigned int (8) datal]

B.1.2.3  Semantics
free type maybe."free’ or ‘skip’.
B.1.3 Progressive Download Information Box

B3.1.3.1 Definition

Box Types: ‘pdin’
Container: File
Mandatory: No

without
ralidate

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
unsigned int (32) rate;
unsigned int (32) initial delay;

8.1.3.3 Semantics

rate is a download rate expressed in bytes/second

injtial delay is the suggested delay to use when playing the file,{such that if download
continues at the given rate, all data within the file will arrive in time\for its use and playback
should not need to stall.

8.2 Movie Structure
8.2.1 Movie Box

8.2.1.1 Definition

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

The mefadata for a presentation is stored:\inthe single Movie Box which occurs at the top-level of a file
Normally this box is close to the beginning or end of the file, though this is not required.

8.2.1.2 Syntax

aligngd (8) class MovieBox extends Box (‘moov’) {

8.2.2 Movie Header Box

8.2.2.1 Definition

Box Type:” \mvhd’
ContainerZMaogvie Box (‘mr\r“r’ )
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
template int(16) volume = 0x0100; // typically, full volume
const bit (16) reserved = 0;

const unsigned int (32) [2] reserved = 0;

template int (32) [9] matrix
{ 0x00010000,0,0,0,0x00010000,0,0,0,0x40000000 };
// Unity matrix

bit (32) [6] pre defined 0;

unsigned int (32) next track ID;

B.2.2.3  Semantics

version is an integer that specifies the version of this box (0 or 1
since midnight, Jan. 1, 1904, in UTC time)
modified (in seconds since midnight, Jan. 1, 1904, in UTC time)

timescale is an integer that specifies the time-scale for the
number of time units that pass in onexsecond. For example,
measures time in sixtieths of a second-has a time scale of 60.
property is derived from the presentation’s tracks: the value
duration is set to all 1s.
(0x00010000) is normal forward playback

full volume.

values (0,0;0x40000000).
next track” IDisanon-zero integer that indicates a value to use

an unused track identifier.

creation time is an integer that declares the creation‘time of the presentation (in

duration of the longest trackiin the presentation. If the duration cannot be determin
rate is a fixed point 16.16'number that indicates the preferred rate to play the presentat
volume is a fixed point'8.8 number that indicates the preferred playback volume. 1.0 (0x(
matrix provides.a transformation matrix for the video; (u,v,w) are restricted here to (0,0
to be~added to this presentation. Zero is not a valid track ID value. The v

next track ID shall be larger than the largest track-ID in use. If this value is equal 1
(32-bit maxint), and a new media track is to be added, then a search must be made in thg

in this specification)
teconds

modification time is an integer that declares<the most recent time the presentation was

b is the
bm that

entire presentation; thi
a time coordinate systs

duration is an integer that declares {ength of the presentation (in the indicated timescale). This

5 to the
cd then

of this field correspond

ion; 1.0
100) is
,1), hex
xt track
hlue of

o all 1s
file for

for the track ID of the ne
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8.3 Track Structure

8.3.1 Track Box

8.3.1.1

Definition

Box Type: ‘trak’

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

Quantity: One or more

This is {
Each tr
spatial

Tracks
packeti

There §
the hint

tracks; pfter deleting all hint tracks, the entire un-hinted presentation shallremain.
8.3.1.2 | Syntax

aligned(8) class TrackBox extends Box(‘trak’) ({

8.3.2 Track Header Box

8.3.2.1

Box Type: ‘tkhd’

Contain
Mandat
Quantit]

This bo
track.

In the
present]

The de
track_in
then all

. container box for a single track of a presentation. A presentation consists of one or more traeks
ack is independent of the other tracks in the presentation and carries its own temporahand
nformation. Each track will contain its associated Media Box.

are used for two purposes: (a) to contain media data (media tracks) and (b} to contain
vation information for streaming protocols (hint tracks).

hall be at least one media track within an ISO file, and all the media tracks that contributed td
tracks shall remain in the file, even if the media data within them is-not referenced by the hin{

Definition

er: TrackBox (‘trak’)
ory: Yes
y: Exactly one

x specifies the characteristics of a single track. Exactly one Track Header Box is contained in 3

absence of an edit list, the presentation of a track starts at the beginning of the overal
ation. An emptyedit is used to offset the start time of a track.

fault value of the track header flags for media tracks is 7 (track_enabled, track_in_movie
_preview). If in a presentation all tracks have neither track_in_movie nor track_in_preview set]

tracks shall be treated as if both flags were set on all tracks. Server hint tracks should have th¢

track _in movie and track in preview set to 0, so that they are ignored for local playback and

preview.

24
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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.

8322 Syntax

bligned(8) class TrackHeaderBox
extends 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;

}

const unsigned int (32) [2] reserved = 0;
template int (16) layer = 0;
template int(16) alternate group = 0;
template int(16) volume = {if track_ islaudio 0x0100 else 0};
const unsigned int (16) reserved = 0;
template int (32) [9] matrix=
{ 0x00010000,0,0,0,0x00010000,0Q4,0,0,0x40000000 };
// unity matrix
unsigned int (32) width;
unsigned int (32) height;

B.3.2.3 Semantics

version isan integer that'specifies the version of this box (0 or 1 in this specification)
flags isa 24-bitintéger with flags; the following values are defined:
Track_enabled: Indicates that the track is enabled. Flag value is 0x000001. A disabled track (the
low bit is zero) is treated as if it were not present.
Track_in movie: Indicates that the track is used in the presentation. Flag value is 0x00002.
Track_inypreview: Indicates that the track is used when previewing the presentation. Flgg value
i50x000004.
Track_size_is_aspect_ratio: Indicates that the width and height fields are not exprgssed in
pixel units. The values have the same units but these units are not specified. The values are
only an indication of the desired aspect ratio. If the aspect ratios of this track and other
related tracks are not identical, then the respective positioning of the tracks is ungefined,
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

vol

mat

wid

8.3.3

8.3.3.1

Box Type: ‘tref

Contain
Mandat
Quantit]

This bd

Track Reference Box

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 sucihr groups. ONly one track withir am atternate group stiould be ptayed or streamed. a
any one time, and must be distinguishable from other tracks in the group via attributes suchaj
bitrate, codec, language, packet size etc. A group may have only one member.

ume is a fixed 8.8 value specifying the track's relative audio volume. Full volume is 1.0
(0x0100) and is the normal value. Its value is irrelevant for a purely visual track. Tracks may be
composed by combining them according to their volume, and then using the overall‘Movie
Header Box volume setting; or more complex audio composition (e.g. MPEG-4 BIFS) may be
used.

rix provides a transformation matrix for the video; (u,v,w) are restricted-here to (0,0,1), hex
(0,0,0x40000000).

lth and height fixed-point 16.16 values are track-dependent asfolows:

For text and subtitle tracks, they may, depending on the coding@format, describe the suggested
size of the rendering area. For such tracks, the value 0x0 may also be used to indicate that the
data may be rendered at any size, that no preferred size has been indicated and that the actua
size may be determined by the external context or by reusing the width and height of another
track. For those tracks, the flag track size is aspect ratio may also be used.

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

For all other tracks, they specify the track's\visual presentation size. These need not be the same
as the pixel dimensions of the images,\which is documented in the sample description(s); al
images in the sequence are scaled to-this size, before any overall transformation of the tracK
represented by the matrix. The pixel dimensions of the images are the default values.

Definition

er: Track Box{\trak’)
ory: No
y: Zero-oxone

x provides a reference from the containing track to another track in the presentation. Thesg

referen

résare typed. A *hint ' reference links from the containing hint track to the media data that if

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

26

one 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[];

B8.3.3.3 Semantics

[he Track Reference Box contains track reference type boxes.
presentation. track_IDs are never re-used and cannot be equal to zero.

derived specification or registration:
e ‘hint’ thereferenced track(s) contain the original medja\for this hint track.

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

e ‘hind‘ this track depends on the referenced hint track, i.e., it should only be usg
referenced hint track is used.

e ‘vdep’ this track contains auxiliary depth video information for the reference
track.

e ‘vplx’ this track contains auxiliary parallax video information for the reference
track.

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

B.3.4 Track Group Box
8.3.4.1 Definition

Box{Type: ‘trgr’

The reference type shall be set to one of the following values, or a value registered or fr

track IDis an integer that provides a reference from the containing track tosanother tradk in the

om a

d if the

] video

d video

for the
ongs, if

Container: Track Box (‘trak’)

Mandatory: No
Quantity:  Zero or one

This box enables indication of groups of tracks, where each group shares a particular characte
the tracks within a group have a particular relationship. The box contains zero or more boxes,

ristic or
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 same 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) class TrackGroupBox('trgr') ({

alignegd(8) class TrackGroupTypeBox (unsigned 1nt (32) track group type) extends
FullBgx (track group type, version = 0, flags = 0)

unsiigned int (32) track group id;
// |the remaining data may be specified for a particular track group type

8.3.4.3 |Semantics

track|group_ type indicates the grouping type and shall be set to one of the following values, or 2
value r¢gistered, or a value from a derived specification or registration:

e 'msrc' indicates that this track belongs to a multi-source\presentation. The tracks that
have the same value of track group id within a Group Type Box of
track group type 'msrc' are mapped-a$ being originated from the same
source. For example, a recording of a vidée telephony call may have both audid
and video for both participants, and thevalue of track group id associated
with the audio track and the video track of one participant differs from value of
track group_ id associated with'the tracks of the other participant.

The pair of track group idand track group type identifies a track group within the file. The
tracks that contain a particular track group‘type box having the same value of track group id
belong o the same track group.

8.4 Track Media Structure

8.4.1 Media Box

84.1.1 Definition

Box Type: ‘mdia’

Container: TrackBox (‘trak’)
Mandatory: Yes

Quantity: Exactly one

The media-declaration container contains all the objects that declare information about the media datd
within atrack.

8.4.1.2 Syntax

aligned(8) class MediaBox extends Box(‘mdia’) ({
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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 mediain a track

B8.4.2.2  Syntax

bligned(8) class MediaHeaderBox extends FullBox (‘mdhd’, version, 0)p({
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;

bit (1) pad = 0;
unsigned int (5) [3] language; // IS0-639-2/T language code
unsigned int (16) pre defined = 0;

B.4.2.3 Semantics

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

creation_ time isan integer that declares the creation time of the media in this track (in
seconds since midnight, Jan. 1, 1904, in UTC time).

modification time isan intéger that declares the most recent time the media in this trgck was
modified (in seconds sincesmidnight, Jan. 1, 1904, in UTC time).

timescale isan integer that specifies the time-scale for this media; this is the number of t{me
units that pass in one second. For example, a time coordinate system that measures time fin
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 timescalq). If the
duration capnot be determined then duration is set to all 1s.

language gdeclares the language code for this media. See ISO 639-2/T for the set qf three
characten codes. Each character is packed as the difference between its ASCII value and 0x60.
Since'the code is confined to being three lower-case letters, these values are strictly positfive.

B.4.3 <Handler Reference Box

B.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

aligneld (8) class HandlerBox extends FullBox(‘hdlr’, version = 0, 0) {
unsiigned int (32) pre defined = 0;
unsligned int (32) handler type;
corfst unsigned int (32) [3] reserved = 0;
stying name;

}

8.4.3.3 Semantics

veysion isan integer that specifies the version of this box

handler type

- [when present in a media box, contains a value as defined in clause 12;-9r*a value from a derived
specification, or registration.

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

name is a null-terminated string in UTF-8 characters which{gives a human-readable name for the
track type (for debugging and inspection purposes).

8.4.4 Media Information Box

8.4.4.1 Definition

Box Type: ‘minf’

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

Quantity: Exactly one

This bok contains all the objects-that declare characteristic information of the media in the track.
8.4.4.2 | Syntax

aligned (8) class ¥MedialnformationBox extends Box (‘minf’) {

8.4.5 Media Information Header Boxes

8.4.5.1 Definition

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 ')

Mandatory: 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.

B.4.5.2.2 Syntax

hligned(8) class NullMediaHeaderBox
extends FullBox ('nmhd’, version = 0, flags) {

B.4.5.2.3 Semantics

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

B.4.6 Extended language tag

B.4.6.1 Definition

Box Type: ‘elng’

Container: Media Box (‘mdia’)
Mandatory: No

Quantity: Zero or one

[he extended language tag box representssmiedia language information, based on RFC 464
Common Practices - BCP - 47) industry standard. It is an optional peer of the media header 4
must occur after the media header box.

[he extended language tag can proyide better language information than the language field in th
Header, including information such as region, script, variation, and so on, as parts (or subtags).

[he extended language(tag box is optional, and if it is absent the media language should be us
extended language tag overrides the media language if they are not consistent.

anguage codé should be specified in the language field of the Media Header box (for example,
the exterdded language tag is "en-UK"). If there is no reasonably compatible tag, the packed form
Can besused.

6 (Best
ox, and

e Media

ed. The

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

"eng" if
of 'und'

aligned(8) class ExtendedLanguageBox extends FullBox(‘elng’, 0, 0) {
string extended language;
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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: Media Information Box (*minf )
Mandatory: Yes

Quanti

The sample table contains all the time and data indexing of the media samples in a ttack. Using thg

tables
determ

If the tn
need to

If the tn
are req
Descrip
contain
media

sample
are syn

A7 pro
Box.

8.5.1.2
alignsg
8.5.2 §

8.5.2.1

Exactly one

ere, it is possible to locate samples in time, determine their type (e.g. [-frame or not), and
ne their size, container, and offset into that container.

ack that contains the Sample Table Box references no data, then the(Sample Table Box does not
contain any sub-boxes (this is not a very useful media track).

ack that the Sample Table Box is contained in does reference{data, then the following sub-boxeg
lired: Sample Description, Sample Size, Sample To Chunk,/arid Chunk Offset. Further, the Samplq
tion Box shall contain at least one entry. A SampleDescription Box is required because if
5 the data reference index field which indicates which Data Reference Box to use to retrieve the
samples. Without the Sample Description, it isonot possible to determine where the medi3
5 are stored. The Sync Sample Box is optional:if the Sync Sample Box is not present, all samples
C samples.

vides a narrative description of random access using the structures defined in the Sample Tablg

Syntax

d(8) class SampleTableBox extends Box(‘stbl’)

pbample Descriptien Box

Definition

Containery~Sample Table Box (*stbl’)

BoxTy‘ies: retsd’
Mandatory? Yes

Quantity: Exactly one

The sample description table gives detailed information about the coding type used, and any

initializ

32

ation information needed for that coding.
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The information stored in the sample description box after the entry-count is both track-type

015(E)

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

Multiple descriptions may be used within a track.

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

f the ‘format’ field of a SampleEntry is unrecognized, neither the sample description‘itself,
hssociated media samples, shall be decoded.

Note The definition of sample entries specifies boxes in a particular order, and this is usually also followsg
derived specifications. For maximum compatibility, writers should construct files respecting the order both w
specifications and as implied by the inheritance, whereas readers should be prepared to accept any box order.

All string fields shall be null-terminated, even if unused. “Optional” meansthere is at least one ny

Entries that identify the format by MIME type, such™ as a TextSubtitleSamp
[extMetaDataSampleEntry, or SimpleTextSampleEntry, all of which contain a MIME type, may

the string in the optional configuration box (without its.null termination), followed by the contg
set of samples, starting with a sync sample and endinig at the sample immediately preceding
sample, are concatenated in their entirety, and‘the result meets the decoding requirems
Hocuments of that MIME type. Non-sync samples should be used only if that format speci
behaviour of ‘progressive decoding’, and thén the sample times indicate when the results
progressive decoding should be presented (according to the media type).

Note The samples in a track+that is all sync samples are therefore each a valid document for that MIME
type.

n some classes derived frem' SampleEntry, namespace and schema_location are used both to
the XML document content and to declare “brand” or profile compatibility. Multiple nan
dentifiers indicate that the track conforms to the specification represented by each of the ide
some of which mayidentify supersets of the features present. A decoder should be able to decod
hamespaces jiforder to be able to decode and present correctly the media associated with this
ENtry.

Note Additionally, namespace identifiers may represent performance constraints, such as limits on
document size, font size, drawing rate, etc., as well as syntax constraints such as features that are not

nor the

d in
ithin

1l byte.

eEntry,
be used

[0 identify the format of streams for which a MIME type applies. A MIME type applies if the conftents of

nts of a
a sync
nts for
fies the
of such

identify
nespace
ntifiers,
e all the
sample

permitted or ignored.

8.5.2.2  Syntax

aligned(8) abstract class SampleEntry (unsigned int (32) format)
extends Box (format) {
const unsigned int (8) [6] reserved = 0;
unsigned int (16) data reference_ index;
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class BitRateBox extends Box(‘btrt’) {

unsigned int (32) bufferSizeDB;
unsigned int (32) maxBitrate;
unsigned int (32) avgBitrate;

aligned(8) class SampleDescriptionBox (unsigned int (32) handler type)

8.5.2.3 Semantics

8.5.3 Degradation Priority Box

8.5.3.1 Definition

Box Type: ‘stdp’

Contairjer: Sample Table Box (*stbl’).
Mandatory: No.

Quantitly: Zero or one.

This box contains the degradation priority:-of each sample. The values are stored in the table, one foj
each sample. The size of the table, sample count is taken from the sample count in the Samplg
Size Bok ('stsz'). Specifications derived from this define the exact meaning and acceptable range of
the priqrity field.

8.5.3.2 | Syntax

aligngd(8) class,.bDegradationPriorityBox

}

extends FullBox('stsd', version, 0){

int 1 ;
unsigned int (32) entry count;
for (i = 1 ; i <= entry count ; i++){
SampleEntry () ; // an instance of a class derived from SampleEntry

vefsion is setto zero unless the box contains an AudioSampleEntryV1, whereupon versionmust
be 1

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

SampleEntry is the appropriate sample entry.

datla reference index is an integer that contains the index of the data reference to use tg
retrieve data associated with samples that use this sample description._Data references arg
stored in Data Reference Boxes. The index ranges from 1 to the number'of'data references.
bufiferSizeDB gives the size of the decoding buffer for the elementary'stream in bytes.
maxBitrate gives the maximum rate in bits/second over any window-of one second.
avgBitrate gives the average rate in bits/second over the entire presentation.

extlends FullBox(‘stdp’, version = 0, 0) {
int| 1i;

fory (i=0;\41/< sample count; i++) {

} unsigned int (16) priority;

8.5.3.3 Semantics

34

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

fimes and decoding times are identical for every sample in the track, then only the Decoding
bample Box is required; the composition time to sample box must not be present.

[he time to sample boxes must give non-zero durations for all samples with the possible exce

ast may need to have a non-zero duration established, in orderyto observe this rule. If the dur
the last sample is indeterminate, use an arbitrary small value:and a ‘dwell’ edit.

bome coding systems may allow samples that are usedronly for reference and not output (e.g

following applies:

samples that are output.
2) An edit list shall be used to.exclude the composition times of the non-output samples.
3) When the track includes a-CompositionOffsetBox (*ctts’),

a. version 1 of'the CompositionOffsetBox shall be used,

(for,32-bit values, -231) for each non-output sample,

c. theCompositionToDecodeBox (*cslg’) should be contained in the SampleTable
(/ stbl’) 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 smallest
composition offset in the CompositionOffsetBox excluding the sample offset
for non-output samples.

ble Box,

biving time deltas between successive decoding times. The composition times are derived in the
Composition Time to Sample Box as composition time offsets from decoding time. If the/composition

Fime to

btion of

the last one. Durations in the *stts’ box are strictly positive (non-zerg)y except for the very lagt entry,
which may be zero. This rule derives from the rule that no two timesstamps in a stream may be the
same. Great care must be taken when adding samples to a stream, that the sample that was previously

htion of

da non-

lisplayed reference frame in video). When any such non-output sample is present in a track, the

1) A non-output sample shall be given@a-composition time which is outside the time-range of the

b. the valueof sample offset shall be set equal to the most negative number possible

Box

values

Note Thus, IeastDecodeToDisplayDelta is greater than -Z3%

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
Composition 10 (30 |0 0 30 |0 0 10 (30 |0 0 30 |0 0

offset
Table 3 — Open GOP Example

qop I e e e e e A O O e e

I3 Bl |B2 |P6 | B4 (B5 [I9 |B7 |B8 {P¥2 [B10 |B11
OT 0 10 |20 |30 (|40 (50 |60 |70 |80.[90 |[100 |110
qr 30 (10 (20 |60 |40 |50 |90 |70 ¢/80 |120 |100 [110
Decode Delta 10 |10 |10 (10 (10 |10 |10 |0 *“~|10 (|10 |10 |10
(Jomposition 30 |0 0 30 |0 0 3040 0 30 |0 0
offset

8.6.1.2 | Decoding Time to Sample Box

8.6.1.2.1 Definition

Box Type: ‘stts’

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

Quantity: Exactly one

This bdx contains a compact versign’ of a table that allows indexing from decoding time to samplg
numbefy. Other tables give sample-sizes and pointers, from the sample number. Each entry in the tablg
gives the number of consecutive samples with the same time delta, and the delta of those samples. By
adding the deltas a complete.time-to-sample map may be built.

The Defoding Time t0 Sample Box contains decode time delta's: DT(n+1) = DT(n) + STTS(n) wherg
STTS(n) is the (uncompressed) table entry for sample n.

The sample eritries 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 thg
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-
ampile coun delta
14 10

B.6.1.2.3 Semantics

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

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

sample count - is an integer that counts the number of conSecutive samples that have t}
duration.

sample delta -isan integer that gives the delta of these samples in the time-scale of the n

B.6.1.3  Composition Time to Sample Box
8.6.1.3.1 Definition

Box Type: ‘ctts’

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

Quantity: Zero or one

[his box provides the offset between decoding time and composition time. In version 0 of this
lecoding time must be less than’ the composition time, and the offsets are expressed as u
humbers such that CT(n) =.DT(n) + CTTS(n) where CTTS(n) is the (uncompressed) table el
sample n. In version 1 of this box, the composition timeline and the decoding timeline are still
'rom each other, but-the offsets are signed. It is recommended that for the computed comj
fimestamps, there.sexactly one with the value 0 (zero).

For either version of the box, each sample must have a unique composition timestamp value, th3
fimestamp.for two samples shall never be the same.

t may be true that there is no frame to compose at time 0; the handling of this is unspecified (:

015(E)

e given

nedia.

box the
hsigned
ntry for
derived
bosition

tis, the

ystems

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 the
table to relate the composition and decoding timelines. When backwards-compatibility or comp

sample
atibility

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 track time O,
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[ R N R RN RN R -

8.6.1.3.2 Syntax

aligngd(8) class CompositionOffsetBox
extlends FullBox(‘ctts’, wversion, 0) {
unsligned int(32) entry count;

int 1i;

if |(version==0) {

for (i=0; i < entry count; i++)({

unsigned int (32) sample count;
unsigned int (32) sample.offset;
bl .
elde if (version == 1) {
for (i=0; i < entry @©ount; i++) ({
unsigned int (32) ,Sample count;
signed int (32).” sample offset;
}

}

8.6.1.3.3 Semantics

veysion,> is an integer that specifies the version of this box.
entipy ‘count isan integer that gives the number of entries in the following table.

san ATa connt i an intoaagor that caounte tho numhor of cancacutive camnloc that hauo thao
o= ot T 5T T CO et thoe T—coH> ettt v- e pte et v-E—11e

plo— an-integer that cou ro plos-that gived
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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8.6.1.4 Composition to Decode Box

8.6.1.4.1 Definition

Box Type: ‘cslg’

Container: Sample Table Box (*stbl’) or Track Extension Properties Box (*trep’)
Mandatory: No

Quantity: Zero or one

015(E)

When signed composition offsets are used, this box may be used to relate the composition and decoding

Himelines-and deal with some of the nmhignifipc that cignnd rnmpncit‘inn offsets introduce
Note that all these fields apply to the entire media (not just that selected by any{ edits

Hoes not map to a sample. For example, if the smallest composition time is 1000, then the def3
'rom 0 to the media duration leaves the period from 0 to 1000 associated with no-imedia sample
behaviour, and what is composed in this interval, is undefined under these circumstancg
recommended that the smallest computed CTS be zero, or match the beginfing of the first edit.

[he composition duration of the last sample in a track might be (oftén is) ambiguous or uncl
field for composition end time can be used to clarify this ambiguity and, with the compositi
[ime, establish a clear composition duration for the track.

When the Composition to Decode Box is included ity the Sample Table Box, it docume]
fomposition and decoding time relations of the samples in the Movie Box only, not includ
Eubsequent movie fragments. When the Composition to Decode Box is included in the Track EX

'ragments following the Movie Box.

Version 1 of this box supports 64-bit timestamps and should only be used if needed (at least or
Hoes not fit into 32 bits).

B.6.1.4.2 Syntax

~lass CompositionTobecodeBox extends FullBox(‘cslg’, version, 0) {
if (version==0)
signed int(32) compositionToDTSShift;
signed int(32) leastDecodeToDisplayDelta;
signed_Gnt (32) greatestDecodeToDisplayDelta;
signed int (32) compositionStartTime;
sigrned int (32) compositionEndTime;
} else\’{
signed int (64) compositionToDTSShift;
signed int (64) leastDecodeToDisplayDelta;
64

). It is

recommended that any edits, explicit or implied, not select any portion of the composition“timeline that

ult edit
. Player
s. It is

bar; the
bn start

nts the
ing any
tension

Properties Box, it documents the composition and decoding time relations of the samples in all movie

e value

)
signed int (64) greatestDecodeToDisplayDelta;
signed int (64) compositionStartTime;

SIgned It ({64 CoOmMpOSTItIonEaTImE;

}
}

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;

© ISO/IEC 2015 - All rights reserved
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8.6.2 $ync Sample Box
8.6.2.1 | Definition

Box Type: ‘stss’

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

Quantity: Zero or one

This bok provides a compact marking of the sync samples within the streafm;)The table is arranged in
strictly [increasing order of sample number.

If the sync sample box is not present, every sample is a sync sample.

8.6.2.2 [ Syntax

aligngd(8) class SyncSampleBox

}

8.6.2.3 Semantics

8.6.3 $hadow Syne¢ Sample Box
8.6.3.1 | Definition

Box Type—stsh*

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
alue 0, the composition end time 1S UnKnowT.

extlends FullBox (‘stss’, version = 0, 0)_\{

unsiigned int (32) entry count;

int i;

for] (i=0; i < entry count; i++) {
unsigned int (32) sample numbery

}

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

enflry count isan integer that gives the number of entries in the following table. If entry_count
is zero, there are-1o-sync samples within the stream and the following table is empty.

sample numbexrgives the numbers of the samples that are sync samples in the stream.

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

The shadow sync table provides an optional set of sync samples that can be used when seeking or for
similar purposes. In normal forward play they are ignored.

40
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Each entry in the ShadowSyncTable consists of a pair of sample numbers. The first entry (shadowed-

sample-number) indicates the number of the sample that a shadow sync will be defined for. 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

bptimally).

[he ShadowSyncSample replaces, not augments, the sample that it shadows (i.e. the-next sample

sample it shadows, having the duration of the sample it shadows.

Hinting and transmission might become more complex if a shadow’sample is used also as

hllow for the different time-stamps etc. needed in their headers.

8.6.3.2  Syntax

bligned(8) class ShadowSyncSampleBox
extends FullBox(‘'stsh’, version = 0,0) {
unsigned int (32) entry count;
int 1i;
for (i=0; i < entry count; i++).Y
unsigned int (32) shadowed_sample number;
unsigned int (32) sync_sample number;

}

B.6.3.3 Semantics

version -isan integer that specifies the version of this box.
entry count - is awinteger that gives the number of entries in the following table.

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

B.6.4 Independent and Disposable Samples Box

B.6.4.1 Definition

ox 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?

© ISO/IEC 2015 - All rights reserved
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fable can be ignored and the track will play (and seek) correctly if it is ignored (though perhiaps not

sent is

shadowed-sample-number+1). The shadow sync sample is treated as if it occurred at the timg of the

part of

hormal playback, or is used more than once as a shadow. In this case'the hint track might need separate
shadow syncs, all of which can get their media data from the onevshadow sync in the media track, to

shadowed sample number - gives the number of a sample for which there is an alternatjve sync
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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) the sync sample table (partly) answers the first question; in most video codecs, I-pictures are
also sync points,
2) the dependency of other samples on this one is unknown.
3) the existence of redundant coding is unknown.

When performimg-trick-modes; suchras fast=forward; it s possibte touse the first prece of iformmation
to locatp independently decodable samples. Similarly, when performing random access, it may be
necessdry to locate the previous sync sample or random access recovery point, and roll-forward frem
the synf sample or the pre-roll starting point of the random access recovery point to the desired point.
While rplling forward, samples on which no others depend need not be retrieved or decoded,

The valpe of ‘sample_is_depended_on’ is independent of the existence of redundant codings. However, 3
redundant coding may have different dependencies from the primary coding; if redundant codings are
available, the value of ‘sample_depends_on’ documents only the primary coding.

A leading sample (usually a picture in video) is defined relative to a reference sample, which is the
immediately prior sample that is marked as “sample_depends_on” having no dependency (an I picture)
A leading sample has both a composition time before the reference sample, and possibly also a decoding
depend]any on a sample before the reference sample. Therefore-ififor example, playback and decoding
were tq start at the reference sample, those samples marked as\leading would not be needed and mighf
not be decodable. A leading sample itself must therefore not bé marked as having no dependency.

For trapks with a handler type that is not ‘vide’, ‘soun’, ‘hint’ or ‘auxv’, if another sample with
sampl¢ depends on=2 or another sample tagged as a “Sync Sample” has already been processed
and unless specified otherwise, a saniple tagged with sample depends on=2, and
sampl¢ has redundancy=1 can be discarded, and its duration added to the duration of the
preceding one, to maintain the timing of subsequent samples.

The size of the table, sample cdunt, is taken from the sample count in the Sample Size Boy
("stsZz') or Compact Sample SizeBox (*stz2').

8.6.4.2 | Syntax

aligngd (8) class~SampleDependencyTypeBox
extlends FullB@x (‘sdtp’, version = 0, 0) {
for (i=0; A\ sample count; i++){

unsigned’ int (2) is_ leading;

unsigned int (2) sample depends on;

unsSigned int (2) sample is 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
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-pictu
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 1s_depended_on takes one of the fottowing four vatues:
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
sample 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

B.6.5 Edit Box
B.6.5.1 Definition

Box Type: ‘edts’

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

uantity: Zero or one

An Edit Box maps the presentation time-line to the media time-line as it is stored in the file. T
Box is a container for the edit lists.

[he Edit Box is optional. In the@bsence of this box, there is an implicit one-to-one mapping
fime-lines, and the presentation. of a track starts at the beginning of the presentation. An empt)
ised to offset the start time of a track.

B8.6.5.2  Syntax

bligned(8) cla®s EditBox extends Box(‘edts’) {

B.6.6 Edit List Box

B.6.6.1 Definition

015(E)

(and is

re (and

he Edit

bf these
Iy edit is

oxType: ‘elgt’

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 sing
point in the media is held for a period.

© ISO/IEC 2015 - All rights reserved
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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-gmpty edit may insert a portion of the media timeline that is not present in the initial movie, and
is pres¢nt only in subsequent movie fragments. Particularly in an empty initial movie of a fragmented
movie fjle (when there are no media samples yet present), the segment duration of this edit may be
zero, whereupon the edit provides the offset from media compaosition time to movie presentation time
for the| movie and subsequent movie fragments. It is recopimended that such an edit be used td
establigh a presentation time of 0 for the first presented sample, when composition offsets are used.

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

Entry-count = 1

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

8.6.6.2 | Syntax

aligngd (8) clasé/EditListBox extends FullBox (‘elst’, version, 0) {
unsligned intA32) entry count;
for] (i=1;"4/<= entry count; i++) {
if (wersion==1)
unsigned int (64) segment duration;
int (64) media time;
} etse { // rerestonr——=—0
unsigned int (32) segment duration;
int (32) media time;

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

1 e 163 +l 1ot + £ Lol + 1 +L A3 = + £+ iS edit
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segment. If this value is 0, then the edit is specifying a ‘dwell: the media at mediattime is
presented for the segment-duration. Otherwise this field shall contain the value 1,
B.7 Track Data Layout Structures
B.7.1 Data Information Box

B.7.1.1 Definition

Box Type: ‘dinf’

Container: Media Information Box (*minf’) or Meta Box (‘meta®)

Mandatory: Yes (required within *‘minf’ box) and No (optional within *‘meta’ box)
Ruantity: Exactly one

[he data information box contains objects that declare the’location of the media information in a track.

B8.7.1.2  Syntax

bligned(8) class DataInformationBox extends Box(‘dinf’) {

B.7.2 Data Reference Box

B.7.2.1 Definition

Box Types: *dref’

Container: Data InformatioiBox (*dinf’)
Mandatory: Yes

Ruantity: Exactly one

Box Types: *url’+", ‘urn

Container: Data Information Box (*dref’)

Mandatory:-Yes (at least one of ‘url “ or ‘urn ‘ shall be present)
Quantity:One or more

[he‘data reference object contains a table of data references (normally URLs) that declpre the

ocation(s) of the media data used within the presentation. The data reference index in thelsample

description ties entries in this table to the samples in the track. A track may be split over several
sources 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

aligngd(8) class DataEntryUrlBox (bit(24) flags)
extlends FullBox(‘url ’, version = 0,

Syntax

flags) {

stying location;
}
aligngd(8) class DataEntryUrnBox (bit(24) flags)
extlends FullBox(‘urn ’, version = 0, flags) {
string name ;
stying location;
}
aligngd (8) class DataReferenceBox
extlends FullBox (‘dref’, version = 0, 0) {
unsiigned int (32) entry count;
for] (i=1; i <= entry count; i++) {
DataEntryBox (entry version, entry flags) data‘entry;
}
}
8.7.2.3 | Semantics
veysion isan integer that specifies the versionof this box
enflry count isan integer that counts theactual entries
entiry version isan integer that spegifies the version of the entry format
enflry flags is a 24-bit integer with-flags; one flag is defined (x000001) which means that the
media data is in the same file as the Movie Box containing this data reference.
datla_entry isa URL or URN entry. Name is a URN, and is required in a URN entry. Location is 2
URL, and is required in a URL entry and optional in a URN entry, where it gives a location to find
the resource with the givén name. Each is a null-terminated string using UTF-8 characters. If the
self-contained flag is\sét, 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 filg
http, ftp etc.); and which services ideally also permit random access. Relative URLs arg
permissible“and are relative to the file containing the Movie Box that contains this datd
reference:.
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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 c:\mp]nc in the mediais :ﬂumyc indicated in the

sample count.

[here are two variants of the sample size box. The first variant has a fixed sizen32:bit fjeld 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 ¢f these
boxes must be present; the first version is preferred for maximum compatibiljty:

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

B.7.3.2  Sample Size Box

B.7.3.2.1 Syntax

nligned(8) class SampleSizeBox extends FullBo%(‘stsz’, version = 0, 0) {
unsigned int (32) sample size;

unsigned int (32) sample count;

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

}

B.7.3.2.2 Semantics

version isan integer that specifies the version of this box

sample size is integer specifying the default sample size. If all the samples are the same size,
this field contains‘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 donstant
sample size;and no array follows.

sample coudnt is an integer that gives the number of samples in the track; if sample-size if 0, then
it is als'e_the number of entries in the following table.

entryesize isaninteger specifying the size of a sample, indexed by its number.

B.7.3.3<—~Compact Sample Size Box

B7.3.3.1 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 Semantics

version isan integer that specifies the version of this box
field sizeisan integer specifying the size in bits of the entries in the following table; it shall

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

8.7.4 Sample To Chunk Box

8.7.4.1

Box Type: ‘stsc’

Contain
Mandat
Quantit]

Sample
sample
sample

The tab

same characteristics. By subtracting one entry here from the previous one, you can compute how many

chunks

sample

8.7.4.2

alignsg
ext
uns
for
}

}

8.7.4.3
ver
ent
fio

Definition

er: Sample Table Box (*stbl’)
ory: Yes
y: Exactly one

5 within the media data are grouped into chunks. Chunks can be of different sizes, and theg
5 within a chunk can have different sizes. This table can be used to find'the chunk that contains §
its position, and the associated sample description.

le is compactly coded. Each entry gives the index of the first chiink of a run of chunks with th¢

are in this run. You can convert this to a sample count by multiplying by the appropriate
5-per-chunk.

Syntax

d(8) class SampleToChunkBox
ends FullBox(‘stsc’, version = 0y 0) {
igned int(32) entry count;

(i=1; 1 <= entry count; i++){
unsigned int (32) first chunk;
unsigned int (32) samples‘per chunk;
unsigned int (32) sample description index;
Semantics

sion isan intéger that specifies the version of this box

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

st chunkiis an integer that gives the index of the first chunk in this run of chunks that share
the same.samples-per-chunk and sample-description-index; the index of the first chunk in 4
trackthas the value 1 (the first chunk field in the first record of this box has the value 1
identifying that the first sample maps to the first chunk).

rihaot givzactha i b nye A F ranl 13 h ofthaca
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1 o ala le g an 1ntnagn at o A3 A o nlaci an mnlec
T TS P CITUIIN IS AT Tt g LT tIa T gIv e SThCTTuTiTot T U SAatiTpIe S T CdtImUT T STCITUITISS

sample description index is an integer that gives the index of the sample entry that

48

describes the samples in this chunk. The index ranges from 1 to the number of sample entries in
the Sample Description Box
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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 yery ]arge
(=] (=]

bresentations. At most one of these variants will occur in any single instance of a sample tablg.

Dffsets are file offsets, not the offset into any box within the file (e.g. Media Data Box)."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 the size of the
Movie Box will affect the chunk offsets to the media data.

B.7.5.2  Syntax

bligned(8) class ChunkOffsetBox

extends FullBox(‘stco’, version = 0, 0) {

unsigned int(32) entry count;

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

bligned(8) class ChunkLargeOffsetBox

extends FullBox(‘'co64’, version = O3 0) {

unsigned int(32) entry count;

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

B.7.5.3 Semantics

version isan integerthat specifies the version of this box

entry count is aninteger that gives the number of entries in the following table

chunk offset s a 32 or 64 bit integer that gives the offset of the start of a chunk [into its
containing media file.

B.7.6 Padding Bits Box

B.7.6.1 Definition

Box{Type: ‘padb’

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
sample count - countsthe number of samples in the track; it should match the count in-other

8.7.7 $ub-Sample Information Box

8.7.7.1

Box Type: ‘subs’

Contain

Mandatory: No
Quantity: Zero or more

This bok, named the Sub-Sample Information box, is designed to contain sub-sample information.

A sub-shmple is a contiguous range of bytes of a sample. The specific definition of a sub-sample shall bg
supplied for a given coding system (e.g. for ISO/IEE14496-10, Advanced Video Coding). In the absence
of such a specific definition, this box shall not b€ applied to samples using that coding system.

If subg
array fa

by recofrding the difference in sample-number between each entry. The first entry in the table records

the san

When mhore thah one Sub-Sample Information box is present in the same container box, the value of

flags

be supplied for a given coding system. If f1ags have no semantics for a given coding system, thd

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

Definition

er: Sample Table Box (*stbl’) or Track Fragment Box (*traf’)

ample count is 0 for any entry,.then those samples have no subsample information and ng
llows. The table is sparsely coded; the table identifies which samples have sub-sample structure

ple number of the first samiple having sub-sample information.

NOTEIt is possible_to combine subsample priority and discardable such that when
subsample prio¥ity is smaller than a certain value, discardable is set to 1. However, since different
systems may use\ different scales of priority values, to separate them is safe to have a clean solution for
discardable sub<samples.

shall differ in each of these Sub-Sample Information boxes. The semantics of £1ags, if any, shal

flags shall be 0.
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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)

B.7.7.3 Semantics

ullsldgiied 1IIt (52) subsalple sSl1ze;

else

{

unsigned int (16) subsample size;

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

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

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

sample delta is an integer that specifies the sample number of the sample having sub
structure. It is coded as the difference betweeh the desired sample number, and the
number indicated in the previous entry. If the current entry is the first entry, the value if

sample
sample
idicates

the sample number of the first sample having sub-sample information, that is, the value is the

difference between the sample numbertand zero (0).

subsample count is an integer that'specifies the number of sub-sample for the current
If there is no sub-sample structure, then this field takes the value 0.

subsample size isan integerthat specifies the size, in bytes, of the current sub-sample.

subsample priority is anvinteger specifying the degradation priority for each sub-
Higher values of subsample priority, indicate sub-samples which are important
have a greater impactien, the decoded quality.

discardable equal to)0 means that the sub-sample is required to decode the current samp
while equal to_1 means the sub-sample is not required to decode the current sample but
used for enhancements, e.g., the sub-sample consists of supplemental enhancement infor
(SEI) messages.

codec spegific parameters is defined by the codec in use. If no such definition is ay
this field shall be set to 0.

B.7.8 Sample Auxiliary Information Sizes Box

B.7.8.1 Definition

sample.
sample.
to, and
le,

may be

mation

railable,

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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specific

ation. 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
relates

Auxiliary Information, when present, is always stored in the same file as the samples to which it
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.

Whethe
coding

aux_1ij
implied
contentj
sample
aux_1ij
multipl
registrg

While
auxiliar
aux_1ij
particu
particu

This bo|

there must be a matching SampleAuxilparyInformationOffsetsBox with the same values of

aux_1ij
auxiliar]

NOT]
8.7.8.2

aligns
ext
{

if

}

r sample auxiliary information is permitted or required may be specified by the brands)or thg

format in use. The format of the sample auxiliary information is determined by
1fo type. If aux_info type and aux info type parameter are omitted then thg
value of aux_info type is either (a) in the case of transformed content, sueh as protected
the scheme_ type included in the Protection Scheme Information box or otherwise (b) thg
entry type. The default value of the aux info type parameter, is’' 0. Some values of
1fo type may be restricted to be used only with particular track.types. A track may have
e streams of sample auxiliary information of different types. Thé-types are registered at the
tion authority.

bux_info type determines the format of the auxiliaty information, several streams of
y information having the same format may\ be used when their value of
1fo type parameter differs. The semantics ‘of aux info type parameter for 3
ar aux_info type value must be specified(along with specifying the semantics of thg
araux_info type value and the implied auxiliary information format.

x provides the size of the auxiliary information for each sample. For each instance of this box|

1fo type and aux_info type' parameter, providing the offset information for this
y information.

E For discussions on the use-of'sample auxiliary information versus other mechanisms, see Annex C.8.
Syntax

d(8) class SampleAuxiliaryInformationSizesBox
ends FullBoxY‘'saiz’, version = 0, flags)

(flagsis)1)
unsighed int (32) aux_info type;
ungigried int (32) aux_info type parameter;

un

'ign::\r*'l int (8) defanlt sample info gize:

uns
if

52

igned int (32) sample count;
(default sample info size == 0) ({
unsigned int (8) sample info size[ sample count 1];
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8.7.8.3 Semantics

015(E)

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 typ
aux_info type parameter shall existin the containing box.

e and

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 semantics of

aux_info type parameter are determined by the value ofaux_info type.
default sample info size is an integer specifying the sample auxiliary information

the case where all the indicated samples have the same sample auxiliary information siz
Lalll

size for
e. If the

. N
sample count is an integer that gives the number of samples for which a size is define
Sample Auxiliary Information Sizes box appearing in the Sample Table Box this\must
same as, or less than, the sample count within the Sample Size Box or Compact Sam
Box. For a Sample Auxiliary Information Sizes box appearing in a Track Fragment box th
be the same as, or less than, the sum of the sample count entries within'the Track Fy

information is supplied for the initial samples, and the remaining samples have no ass
auxiliary information.

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

B.7.9 Sample Auxiliary Information Offsets Box

B.7.9.1 Definition

Box Type: ‘saio’

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

Quantity: Zero or More

For an introduction to sample auxiliany information, see the definition of the Sample A
nformation Size Box.

[his box provides the position information for the sample auxiliary information, in a way similg
Chunk offsets for sample data.

B.7.9.2 Syntax

bligned(8) clags” SampleAuxiliaryInformationOffsetsBox
extends PuldBox(‘saio’, version, flags)

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

) aux_info type;

32
32) aux_info type parameter;

1. For a
be the
ple Size
is must
agment

Run boxes of the Track Fragment. If this is less than the number of samples, then auxiliary

ociated

be zero

uxiliary

r to the

unsigned int (32) entry count;
if ( version == ) {

unsigned int (32) éffset[ entry count ];

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

8.8 Movie Fragments
8.8.1 Movie Extends Box
8.8.1.1 Definition

Box Type: ‘mvex’

Containler: Movie Box (*moov")
Mandatory: No

Quantity: Zero or one

This bok warns readers that there might be Movie Fragment Boexes in this file. To know of all samples i1
the tra¢ks, these Movie Fragment Boxes must be found and-“scanned in order, and their informatior
logically added to that found in the Movie Box.

There i$ a narrative introduction to Movie Fragmentsiin Annex A.
8.8.1.2 [ Syntax

aligngd (8) class MovieExtendsBoxX extends Box (‘mvex’) {
8.8.2 Movie Extends Header Box

8.8.2.1 | Definition

Box Type: ‘mehd’

Contairler: Movie Extends Box(*mvex’)

Mandatory: No
Quantitly: Zero.or one

The Mqvie Extends Header is opt10nal and provides the overall duration, including fragments of g

aux_info type and aux info type parameter are defined as in the
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

F‘v:\amnhf Run If entry count isone; then the Qamh]n Anvﬂl:‘n‘y Information for all Chunks or

Runs is contiguous in the file in chunk or run order. When in the Sample Table Box, the offsets

are absolute. In a track fragment box, this value is relative to the base offset established. by; the

track fragment header box (* t£hd’) in the same track fragment (see 8.8.14).

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
corresponds to the duration of the longest track, including movie fragments. If an,MP{ file is
created in real-time, such as used in live streaming, it is not Jlikely that the
fragment duration is known in advance and this box may be omitted.

B.8.3 Track Extends Box

B.8.3.1 Definition

Box Type: ‘trex’

Container: Movie Extends Box (‘mvex ')

Mandatory: Yes

RQuantity: Exactly one for each track in the Movie Box

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

[he sample flags field in sample fragments (default sample flags here and in a Track Frjagment
Header Box, and sample flags and firstisample flags ina Track Fragment Run Box) is coded
hs a 32-bit value. It has the following structire:

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) ssample has redundancy;

bit (3) samplé padding value;

bit (1) sample is non sync sample;

unsigned igty16) sample degradation priority;

[he is leading, sample depends on, sample is depended on and
sample hasg{redundancy values are defined as documented in the Independent and Disposable
Samples Box.

[he flag sample is non sync sample provides the same information as the sync samp

[8:6.2]. When this value is set 0 for a sample, it is the same as if the sample were not in

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
deffault_ these fields set up defaults used in the track fragments.

8.8.4 Movie Fragment Box

8.8.4.1 Definition

Box Type: ‘moof’
Container: File
Mandatory: No

Quantity: Zero or more

The mgvie fragments extend the presentation in time. They provide“the information that would
previoysly have been in the Movie Box. The actual samples are in Media’Data Boxes, as usual, if they arg
in the pame file. The data reference index is in the sample déscription, so it is possible to build
incremental presentations where the media data is in files other than the file containing the Movie Box.

The Mdvie Fragment Box is a top-level box, (i.e. a peer o the Movie Box and Media Data boxes). I
contains a Movie Fragment Header Box, and then one or more Track Fragment Boxes.

NOTE There is no requirement that any particular\movie fragment extend all tracks present in the movie
hdader, and there is no restriction on the location)of the media data referred to by the movie fragments.
However, derived specifications may make such(restrictions.

8.8.4.2 | Syntax

aligned (8) class MovieFragméntBox extends Box (‘moof’) {

8.8.5 Movie Fragment Headér Box

8.8.5.1 Definition

Box Type: ‘mfhd

Containler: Movie)Fragment Box (' moof ')
Mandatory: Yes

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

B.8.6.1 Definition

Box Type: ‘traf’

Container: Movie Fragment Box (' moof ')
Mandatory: No

Quantity: Zero or more

Within the movie fragment there is a set of track fragments, zero or more,per track. The track frg
n turn contain zero or more track runs, each of which document a cohtiguous run of samples
frack. Within these structures, many fields are optional and can be defaulted.

t is possible to add 'empty time' to a track using these structures, as well as adding samples
nserts can be used in audio tracks doing silence suppressien; for example.

B8.8.6.2  Syntax

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

B.8.7 Track Fragment Header Box
8.8.7.1  Definition

Box Type: ‘tfhd’

Container: Track FragmentBox ('traf')
Mandatory: Yes

Ruantity: Exactly one

br more contiglious runs of samples. The track fragment header sets up information and defau
for those runs of samples.

[he base-data-offset, if explicitly provided, is a data offset that is identical to a chunk offset in thg
DffSet' Box, i.e. applying to the complete file (e.g. starting with a file-type box and movie 1

gments
for that

Empty

Each movie fragment can add zero or more fragments to each track; and a track fragment can aldd zero

ts used

p Chunk
pox). In

birimctancnc vwhan tho comnlata fila doa not-exist-orits-size-is— nlnawm it mav haimnassibl

< <1 n.
CIH CUTo o cCo—vy It Tt e Comp It e T O ot o o T U ot O Tt STIZAC 1o UlsIro vy i, o oy o T poOoSToT

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:

0x000001base-data-offset-present: indicates the presence of the base-data-offset fiel

e to use

d. 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-
auration, or by tne default-auration In tne 1Tack EXtends BOoX, CIMpty, I.¢. tnat tnere arc 1

samples for this time interval. It is an error to make a presentation that has both edit lists in.th4

Movie Box, and empty-duration fragments.

0x(20000 default-base-is-moof: if base-data-offset-present is 1, this flag is ignored. If base-data

offset-present is zero, this indicates that the base-data-offset for this track fragment is the

position of the first byte of the enclosing Movie Fragment Box. Support for the default-base-is

moof flag is required under the ‘iso5’ brand, and it shall not be used in brands or compatiblé

brands earlier than iso5.

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

8.8.7.2 | Syntax

aligngd(8) class TrackFragmentHeaderBox
extends FullBox(‘'tfhd’, 0, tf flags) {
unsligned int (32) track ID;

// a1l the following are optional fields
unsiigned int (64) Dbase _data offset;
unsiigned int (32) sample description indeX;
unsiigned int (32) default sample duration;
unsiigned int (32) default sample sizé&;
unsligned int (32) default sample filags

}

8.8.7.3 | Semantics
bage data offset the base'offset to use when calculating data offsets
8.8.8 Track Fragment Run Box

8.8.8.1 Definition

Box Type: ‘trun’
Containler: Track Fragment Box ('traf')
Mandatory: No

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

ference

makes it possible to record a group of frames where the first is a key and the rest are di
frames, without supplying explicit flags for every sample. If this flag and field are used;
flags shall not be present.

0x000100 sample-duration-present: indicates that each sample has its own duration, ethery
default is used.

0x000200 sample-size-present: each sample has its own size, otherwise the default is used.

0x000800 sample-composition-time-offsets-present; each sample has a 'Composition tim
(e.g. as used for I/P/B video in MPEG).

[he composition offset values in the composition time-to-sample baoX'and in the track run box

1se of signed composition offsets also apply here.

B8.8.8.2  Syntax

bligned(8) class TrackRunBox
extends FullBox(‘trun’, versiony, tr flags) {
unsigned int (32) sample count;
// the following are optional fields
signed int (32) data_ offset;
unsigned int (32) first sample.flags;
// all fields in the followimg array are optional

unsigned int (32
unsigned int (32

sample duration;
sample size;

)
)

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

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

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

} [ sample count) ]

B8.8.8.3 Semantics

sample count the number of samples being added in this run; also the number of row,
following table (the rows can be empty)
data_offset is added to the implicit or explicit data_offset established in the track fi

0x000400 sample-flags-present; each sample has its own flags, otherwise the:default is used.

sample-

vise the

e offset

may be

signed or unsigned. The recommendations given in the composition-time-to-sample box concerming the

5 in the

agment

header

first sample flags provides a set of flags for the first sample only of this run.
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8.8.9 Movie Fragment Random Access Box

8.8.9.1

Definition

Box Type: ‘mfra’

Contain

er: File

Mandatory: No
Quantity: Zero or one

The Movie Fragment Random Access Box (‘mfra’) provides a table which may assist readers in

f]ndlng Sync c:\mp]pc ina file ncing movie ﬁ'ngmpnfc It contains a track ﬁ":\gmpnf 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 end of the file; the last box within the Movie Fragment Random Access Box provides acopy of
the length field from the Movie Fragment Random Access Box. Readers may attempt to find this box by
examining the last 32 bits of the file, or scanning backwards from the end of the file.for a Movig
Fragment Random Access Offset Box and using the size information in it, to see if that locates the
beginning of a Movie Fragment Random Access Box.

This bok provides only a hint as to where sync samples are; the movie fragmentsthemselves are
definitiye. It is recommended that readers take care in both locating and usingthis box as modifications
to the file after it was created may render either the pointers, or the declaration of sync samples,

incorreft.
8.8.9.2 | Syntax
aligngd(8) class MovieFragmentRandomAccessBox

exten

{
}

8.8.10 Track Fragment Random Access Box

8.8.10.1

Box Type: ‘tfra’

Contain
Mandat
Quantit]

Each en
sample

The ab
inform4
of this K

ds Box(‘mfra’)

Definition

er: Movie Fragment Random Access Box (‘mfra’)
ory: No
y: Zero or one per tragk

try contains the locatien and the presentation time of the sync sample. Note that not every sync
in the track needs-to be listed in the table.

sence of this box does not mean that all the samples are sync samples. Random access
tion in the)" trun’, ‘traf’ and ‘trex’ shall be set appropriately regardless of the presencg
OX.
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8.8.10.2 Syntax

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

unsigned int (32) track ID;

const unsigned int (26) reserved = 0;
unsigned int (2) length size of traf num;
unsigned int (2) 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) {

B.8

.10.3 Semantics

B.8.11 Movie Fragnient Random Access Offset Box
8.8.11.1 Definition

Box Type: \"*mfro’

Contaifier: Movie Fragment Random Access Box (*mfra”’)
Mandatory: Yes

Duantity: Exactly one

unsigned int (64) time;

unsigned int (64) moof offset;
}else({

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 numbery
unsigned int ((length size of sample num+l) * 8) sample numbé&r;

track ID isan integer identifying the track ID.

length size of traf numindicates the length in byte of the traf number field miny

length size of trun numindicates the length in byte of the trun number field miny

length size of sample num indicates the length.in byte of the sample number fiel
one.

number of entry isan integer that gives thesnumber of the entries for this track. If this v
zero, it indicates that every sample is a syncsample and no table entry follows.

time is 32 or 64 bits integer that indicates the presentation time of the sync sample
defined in the *mdhd’ of the associated track.

moof offset is 32 or 64 bits integer\that gives the offset of the *moof’ used in this entr}
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 number ra
from 1 (the first ‘traf’ ~isnumbered 1) in each ‘moof ‘.

trun number indicates the Ytrun’ number that contains the sync sample. The number ra
from 1in each *trafis

sample number indicates the sample number of the sync sample. The number ranges fr
each ‘trun’,

S one.
s one.

1 minus
alue is
n units
7. Offset
hges

nges

bm 1 in

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)
unsigned int (32) size;

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
‘mfra’ box.

8.8.12 Track fragment decode time

8.8.12.1 Definition

Box Type: “tfdt’

Container: Track Fragmentbox (*traf’)
Mandatory: No

Quantity:  Zero or one

The Trqck Fragment Base Media Decode Time Box provides the absolute decode time, measured on the
media fimeline, of the first sample in decode order in the track fragment. This can be useful, foj
examplg, when performing random access in a file; it is not necessary to’sum the sample durations of al
preceding samples in previous fragments to find this value (wherethe sample durations are the deltas
in the Decoding Time to Sample Box and the sample_durations.inthe preceding track runs).

The Track Fragment Base Media Decode Time Box, if present, shall be positioned after the TracK
Fragment Header Box and before the first Track Fragment Run box.

NOTE The decode timeline is a media timeline, established before any explicit or implied mapping of media time to
presentation time, for example by an edit list or similarstructure.

If the time expressed in the track fragment'decode time (‘tfdt’) box exceeds the sum of the durations of
the samples in the preceding movie and movie fragments, then the duration of the last sample
preceding this track fragment is extended such that the sum now equals the time given in this box. Iy
this way, it is possible to generate.a fragment containing a sample when the time of the next sample is
not yet known.

In particular, an empty‘tftack fragment (with no samples, but with a track fragment decode time box]
may befused to establish the duration of the last sample.

8.8.12.7 Syntax

aligngd 8h class TrackFragmentBaseMediaDecodeTimeBox
extlends FullBox (‘tfdt’, version, 0) {
if (version==1)
unsigned int (64) baseMediaDecodeTime;
} else { // version==
unsigned int (32) baseMediaDecodeTime;
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8.8.12.3 Semantics

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: ~leva’

Container: Movie Extends Box ("mvex’)
Mandatory: No

Quantity:  Zero or one

specified according to temporal level (e.g., temporal_id of SVC or MVC).

h1l movie fragments subsequent to the initial movie.

‘raction shall appear in increasing order of level value. All data in a fraction shall be assigned to 1

fraction.

[he Level Assignment box provides a ‘mapping from features, such as scalability layers, to 1
feature can be specified through atrack, a sub-track within a track, or a sample grouping of a tra

padding flag canbe set equal to 1 when the following conditions are true:

e Each fraction-Contains two or more AVC, SVC, or MVC [ISO/IEC 14496-15] tracks of the same
video bitstream.
e The samples for each track of a fraction are contiguous and in decoding order in a Media Data
box,
e _The samples of the first AVC, SVC, or MVC level contain extractor NAL units for including the
video coding NAL units from the other levels of the same fraction.

.evels specify subsets of the file. Samples mapped to level n may depend on anysamples of l¢vels m,
where m <= n, and shall not depend on any samples of levels p, where p > n. ,For example, levelg can be

.evels cannot be specified for the initial movie. When the Level Assignment box is present, it agplies to

For the context of the Level Assignment box, a fraction js.defined to consist of one or mor¢ Movie
Fragment boxes and the associated Media Data boxes, possibly including only an initial part of|the last
Media Data Box. Within a fraction, data for each level shall appear contiguously. Data for levels yithin a

bvels.

NOTE In the context of DASH (ISO/IEC 23009-1)\each subsegment indexed within a Subsegment Index box is a

bvels. A
Ck.

When padding flag is ‘equal to 1 this indicates that a conforming fraction can be formed by
concatenating any positive,integer number of levels within a fraction and padding the last Media Datalbox
by zero bytes up to the full size that is indicated in the header of the last Media Data box. For exanple,
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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)
else if (assignment type == 3)
else if (assignment type == 4)

unsigned int (32) sub_ track id;

// no further syntax elements needed
// no further syntax elements needed

// other assignment type values are reserved

8.8.13.3 Semantics

level count specifies the number of levels each fraction is grouped into. level count shall bg
greater than or equal to 2.
trdck_id forloop entry j specifies the track identifier of thetrack 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 fraction and padding the last Media Data box by zerg
bytes up to the full size that is indicated in the header of the last Media Data box. The semanticg
of padding flagequal to 0 are that this is not assured.
asgignment type indicates the mechanism used to specify the assignment to a level
assignment type values greater than 4 are reserved, while the semantics for the othel
values are specified as follows. The sequence of assignment_types is restricted to be a set of zerd
or more of type 2 or 3, followed by.Zero or more of exactly one type.
e (: sample groups are used to_specify levels, i.e., samples mapped to different sample group
description indexes of ‘a. particular sample grouping lie in different levels within the
identified track; othet tracks are not affected and must have all their data in precisely ong
level;
e 1:as for assignment_type 0 except assignment is by a parameterized sample group;
o 2, 3: level-assignment is by track (see the Subsegment Index Box for the difference ir
processifg-of these levels)
e 4: therespective level contains the samples for a sub-track. The sub-tracks are specified
through the Sub Track box; other tracks are not affected and must have all their data in
precisely one level;

grouping—typeand-grouping type param —H—p i
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.

acifu tho camnlo arounind
ecHy—+Re—San pre—gredpiny
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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 the flags of that track fragment header.

£ nn]y one offset is prnvir]nd’ then the. Q:\mp]n Anvi]inry Information for all the track run

f the field default sample info size is non-zero in one of these boxes, then)the siz¢
huxiliary information is constant for the identified samples.

n addition, if:

e this box is present in the movie box,
e anddefault sample info size isnon-zero in the boxinthe movie box,

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

tis then not necessary to repeat the box in the movie fragment.

B.8.15 Track Extension Properties Box
B.8.15.1 Definition

Box Type: ‘trep’

Container: Movie Extends Box (*mvex’)
Mandatory: No

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

‘ragments. [t may containrany number of child boxes.

B8.8.15.2 Syntax

~lass TracdkExtensionPropertiesBox extends FullBox(‘trep’, 0, 0) {
unsigned int (32) track id;
// Any number of boxes may follow

B.8.15.3 Semantics

'ragment is stored contiguously, otherwise exactly one offset must be provided for each track run.

in the

of the

then the auxiliary information has this same constant size,)for every sample in the movie fragmgnt also;

[his box can be used to_do¢ument or summarize characteristics of the track in the subsequent movie

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: ‘assp’
Container: Track Extension Properties Box (*trep’)

Mandat

ory: No

Quantity: Zero or one

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

fragme

Version
Group |
Startup
alternat

8.8.16.2

class
if

}

els

8.8.16.3

mir

nun

grd

8.8.17 1

When n

ts of the track indicated.in the r‘nnt‘aining Track Extension Drnpprﬁnc box

0 of the Alternative Startup Sequence Properties box shall be used if version 0 of the Samiple ta
hox is used for the alternative startup sequence sample grouping. Version 1 of the Alterhative
Sequence Properties box shall be used if version 1 of the Sample to Group box is.used for thg
ive startup sequence sample grouping.

Syntax

AlternativeStartupSequencePropertiesBox extends FullBox\(N\dssp’, version, 0)

(version == 0) {
signed int (32) min initial alt startup offset;

e if (version == 1)
unsigned int(32) num entries;
for (j=1; j <= num entries; j++) {

unsigned int (32) grouping type parametér;
signed int (32) min initial alt startup offset;

Semantics

| initial alt startup offsget: No value of sample_offset[ 1 ] of the referred sample
group description entries of the alternative startup sequence sample grouping shall be smaller
than min_initial_alt_startup_offset: In version 0 of this box, the alternative startup sequence
sample grouping using version O of the Sample to Group box is referred to. In version 1 of this
box, the alternative startupsequence sample grouping using version 1 of the Sample to Group
box is referred to as further constrained by grouping type parameter.

_entries indicatesthe number of alternative startup sequence sample groupings
documented in this‘box.

uping type\parameter indicates which one of the alternative sample groupings this looy
entry applies‘to.

Metadata'and user data in movie fragments

héta boxes occur in movie fragment or track fragment boxes, the following applies. The file musf{

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 oth

er 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
dllUuldic 01 'Pl CfUl I UL‘[‘,

c) in particular, data in an empty initial movie atom may be only estimates or ‘not to exceed/
values, and data in a final otherwise empty movie fragment may be the ‘final’ or miost accurate
values.

B.9 Sample Group Structures

B.9.1 Introduction

[his clause specifies a generic mechanism for representing a partitiolr of the samples in a frack. A
sample grouping is an assignment of each sample in a track to be a niember of one sample group, based
bn a grouping criterion. A sample group in a sample grouping is notlimited to being contiguous samples
hnd may contain non-adjacent samples. As there may be move than one sample grouping |for the
samples in a track, each sample grouping has a type field toindicate the type of grouping. For example, a
file might contain two sample groupings for the same track: one based on an assignment of sample to
ayers and another to sub-sequences.

bample groupings are represented by two linked data structures: (1) a SampleToGroup box
represents the assignment of samples to sample groups; (2) a SampleGroupDescriptijon box
Contains a sample group entry for each sample group describing the properties of the group. There may
be multiple instances of the SampleToGroup and SampleGroupDescription boxes based on
Hifferent grouping criteria. These aré distinguished by a type field used to indicate the type of grouping.

A grouping of a particular grouping type may use a parameter in the sample to group mapping; if so, the
meaning of the parameteh must be documented with the group. An example of this mjight be
Hocumented the sync points in a multiplex of several video streams; the group definition might be ‘Is an

frame’, and the group’parameter might be the identifier of each stream. Since the sample to group box
bccurs once forCeach stream, it is now both compact, and informs the reader about each|stream
separately.

Dne exaniple of using these tables is to represent the assignments of samples to layers. In this cq4se each
samplégroup represents one layer, with an instance of the SampleToGroup box describing which
ayer a sample belongs to.
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8.9.2 Sample to Group Box

8.9.2.1

Definition

Box Type: ‘sbgp’

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

Quantity: 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 r‘nmp:\rﬂy coded with each entry giving the index of the first c:\mp]n of arun

of samyj
refers t
each sa

There 1
in a trd
sample
Sample
the sam

Version

8.9.2.2

aligns
ext

uns
if

}

uns
for

8.9.2.3

ver
grd

les with the same sample group descriptor. The sample group description ID is an index that
p 2 SampleGroupDescription box, which contains entries describing the characteristi¢s of
mple group.

hay be multiple instances of this box if there is more than one sample grouping. forthe samples
ck. Each instance of the SampleToGroup box has a type code that distinguishes differenf
groupings. There shall be at most one instance of this box with a particular grouping type in g
Table Box or Track Fragment Box. The associated SampleGroupDegetiption shall indicate
e value for the grouping type.

1 of this box should only be used if a grouping type parameter isineeded.

Syntax

d(8) class SampleToGroupBox
ends FullBox(‘sbgp’, version, 0)

igned int(32) grouping type;
(version == 1) {
unsigned int (32) grouping type paiiameter;

igned int (32) entry count;
(i=1; i <= entry count; i+H)

unsigned int (32) sample. count;
unsigned int (32) groupndescription index;

Semantics

sion isan integer that specifies the version of this box, either 0 or 1.

uping typge-is an integer that identifies the type (i.e. criterion used to form the samplg
groups) of the sample grouping and links it to its sample group description table with the samg
value for/grouping type. At most one occurrence of this box with the same value fof
grouping type (and, if used, grouping type parameter) shall exist for a track.

grd

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

entTy count 15 an integer that gives the number of entries in the fottowing table.
sample count is an integer that gives the number of consecutive samples with the same sample

68

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

Quantity: Zero or more, with one for each Sample to Group Box.

[his description table gives information about the characteristics of sample groups. [Phe desgriptive
nformation is any other information needed to define or characterize the sample gtolp.

[here may be multiple instances of this box if there is more than one sample.grouping for the gamples
n a track. Each instance of the SampleGroupDescription box has altype code that distinjguishes
lifferent sample groupings. There shall be at most one instance of this\box with a particular grouping
f'ype in a Sample Table Box or Track Fragment Box. The associated'SampleToGroup shall inditate the
tame value for the grouping type.

[he information is stored in the sample group description‘box after the entry-count. An abstragt entry
f'ype is defined and sample groupings shall define derived types to represent the description |of each
sample group. For video tracks, an abstract VisualSampleGroupEntry is used with similar types for
hudio and hint tracks.

NOTE In version 0 of the entries the base clasSes for sample group description entries are neither boxes 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 a fi%ed size, or that the size is explicitly indicated with a length field. An
implied size (e.g. achieved by parsing the data) is not recommended as this makes scanning the array
difficult.

B.9.3.2  Syntax

/ Sequence Entry
bbstract class SampleGroupDescriptionEntry (unsigned int (32) grouping type)

bbstract class VisualSampleGroupEntry (unsigned int (32) grouping type) extends
BampleGroupDescriptionEntry (grouping type)

bbstract class AudioSampleGroupEntry (unsigned int (32) grouping type) extendls
BampleGroupDescriptionEntry (grouping type)

{
}

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

{
}
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abstract class SubtitleSampleGroupEntry (unsigned int (32) grouping type) extends
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; }

if |(version>=2)
unsigned int (32) default sample description index;
}

unsiigned int (32) entry count;
int| 1i;
for] (i = 1 ; i <= entry count ; i++){
if (version==1)
if (default length==0) {
unsigned int (32) description length;

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

8.9.3.3 Semantics

veysion isan integer that specifies the version of thi§’box.

grquping type is an integer that identifies the ‘SampleToGroup box that is associated with
this sample group description. If grouping type_parameter is not defined for a given
grouping_type, then there shall be only one'occurrence of this box with this grouping_type.

deffault sample description_ index! specifies the index of the sample group description
entry which applies to all samples in‘the track for which no sample to group mapping is
provided through a SampleToGraup box. The default value of this field is zero (indicating
that the samples are mappedto no group of this type).

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

deffault length indicates-the length of every group entry (if the length is constant), or zero (0]
if it is variable

degcription lengthindicates the length of an individual group entry, in the case it varies fromn
entry to entry andydefault length is therefore 0

8.9.4 Representation of group structures in Movie Fragments

Support for_Sample Group structures within Movie fragments is provided by the use of theg
SampleToGroup Box with the container for this Box being the Track Fragment Box (*traf’). Thg

definition; Syntax and semantics of this Box is as cpnm'ﬁ'nrl insubclause 892

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

1 1 1 1 £ 1 : il 1—r hml 1 2
IHatclil UIc Lotdl ITUIIIDET 01 54llIpPICS 1T dil U1 U dUK 1T dgHICIIU TUILS. L4l odlpD LTE TOGLOMP BOX

Hocuments a different grouping of the same samples.

Vero or more SampleGroupDescription boxes may also be present in a Track Fraghent Box. These
Hefinitions are additional to the definitions provided in the Sample Table of the track in the Moyie Box.
Group definitions within a movie fragment can also be referenced and used ftém within that same
movie fragment.

Within the SampleToGroup box in that movie fragment, the group.description indexes for|groups
Hefined within the same fragment start at 0x10001, i.e. the index value’1, with the value 1 in th¢ top 16
pits. This means there must be fewer than 65536 group definitionsfor this track and grouping|type in
the sample table in the Movie Box.

When changing the size of movie fragments, or removing them, these fragment-local group defjinitions
will need to be merged into the definitions in the meovie box, or into the new movie fragments, and the
ndex 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 SampleGroupDescription box,
but that duplicates be merged and the indexés adjusted accordingly.

B.10 User Data
B.10.1 User Data Box
B.10.1.1 Definition

Box Type: ‘udta’
Container: Movie Box/( 'moov’), Track Box (‘trak’),
Movie-Fragment Box (‘moof /) or Track Fragment Box (‘traf’)
Mandatory: No
Quantity: «Zero or one

[his bex' contains objects that declare user information about the containing box and its data
[présentation or track).

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: ‘cprt’

Container: User databox (‘udta’)
Mandatpry—No

Quantity:  Zero or more

The Copyright box contains a copyright declaration which applies to the entire presentatioh,"wher
contained within the Movie Box, or, when contained in a track, to that entire track. There may be
multiple copyright boxes using different language codes.

8.10.2.7 Syntax

aligngd(8) class CopyrightBox
extlends FullBox (‘cprt’, version = 0, 0) {
const bit (1) pad = 0;
ungigned int (5) [3] language; // IS0-639-2/T language code
stying notice;

}

8.10.2.3 Semantics

lanjguage declares the language code for the following text. See ISO 639-2/T for the set of threeg
character codes. Each character is packed as the difference between its ASCII value and 0x60
The code is confined to being three lower-caseletters, so these values are strictly positive.

nofice is a null-terminated string in either UTE*8 or UTF-16 characters, giving a copyright notice
[f UTF-16 is used, the string shall start with the BYTE ORDER MARK (0xFEFF), to distinguish it
from a UTF-8 string. This mark does.not-form part of the final string.

8.10.3 Track Selection Box

8.10.3.1 Introduction

A typical presentation stored-.in-a file contains one alternate group per media type: one for video, ong
for audjo, etc. Such a file may include several video tracks, although, at any point in time, only one of
them should be played.of)streamed. This is achieved by assigning all video tracks to the same alternatg
group. (See subclause-8.3.2 for the definition of alternate groups.)

All tracks in an-alternate group are candidates for media selection, but it may not make sense to switch
between sene of those tracks during a session. One may for instance allow switching between vided
tracks at-different bitrates and keep frame size but not allow switching between tracks of differen
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 differentiate tracks
that belong to different switch groups.

B.10.3.2 Definition

Box Type: ‘tsel’

Container: User Data Box (*udta’)
Mandatory: No

Quantity: Zero or One

[he track selection box is contained in the user data box of the track it modifies.

B8.10.3.3 Syntax

bligned(8) class TrackSelectionBox

extends FullBox(‘tsel’, version = 0, 0) {

template int (32) switch group = 0;

unsigned int (32) attribute list[]; //He0 end of the box

B.10.3.4 Semantics

switch group is an integer that specifies a group or collection of tracks. If this field is 0 [default
value) or if the Track Selection box isi@bsent there is no information on whether the track can be
used for switching during playing or streaming. If this integer is not 0 it shall be the shme for
tracks that can be used for switching between each other. Tracks that belong to the samg switch
group shall belong to the sameé alternate group. A switch group may have only one membler.

attribute list is alist, to’the end of the box, of attributes. The attributes in this list shiould be
used as descriptionstof tracks or differentiation criteria for tracks in the same alterjnate or
switch group. Each) ‘differentiating attribute is associated with a pointer to the field or
information that.distinguishes the track.

B.10.3.5 Attributes
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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.
scatability

Sphtial scalability ‘spsc’  The track can be spatially scaled.
Region-of-interest  ‘resc’  The track can be region-of-interest scaled.
scalability

View scalability ‘vwsc’  The track can be scaled in terms of number of views,

The following attributes are differentiating:

Ngme Attribute  Pointer

Codec ‘cdec’  Sample Entry (in Sample Description box of media
track)

Screen size ‘scsz’  Width and height fields of Visual Sample Entries.

M4x packet size ‘mpsz’  Maxpacketsize fieldin RTP Hint Sample Entry

Media type ‘mtyp’  Handlertype in Handler box (of media track)

Media language ‘mela’  Language field in Media Header box

Bitrate ‘bitr’  Total size of'the samples in the track divided by the
durationcdn the track header box

Frame rate ‘frar’  Number of samples in the track divided by duration
in the track header box

Nymber of views ‘nvws’ 4 Number of views in the sub track

Descriptive attributes characterize the tracks they modify, whereas differentiating attributes
differerjtiate between tracks that belong to the same alternate or switch groups. The pointer of 3
differertiating attribute‘indicates the location of the information that differentiates the track from othet
tracks with the samé€ attribute.

8.10.4 |Track 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;

string value;

B.10.4.3 Semantics

schemeURT is a NULL-terminated C string declaring either the identifier of.the kind, if no vajue
follows, or the identifier of the naming scheme for the following value.
value is a name from the declared scheme

B.11 Metadata Support
A common base structure is used to contain general metadata, called the meta box.

B.11.1 The Meta box

B.11.1.1 Definition

Box Type: ‘meta’

Container: File, Movie Box (*moov’), TrackBox (*trak’),

Additional Metadata Container'Box (‘meco’),

Movie Fragment Box (‘moofJ or Track Fragment Box (‘traf’)
Mandatory: No

Quantity: Zero or one (in File, »moov’, and *trak’), One or more (in ‘meco’)

A meta box contains descriptive or annotative metadata. The 'meta' box is required to cqntain a
‘hdlr’ box indicating the structure or format of the ‘meta’ box contents. That metadata is|located
pither within a box within this box (e.g. an XML box), or is located by the item identified by a primary
tem box.

All other contained boxes are specific to the format specified by the handler box.

[he othervboxes defined here may be defined as optional or mandatory for a given format. If they are
1sed, then they must take the form specified here. These optional boxes include a data-informatjon 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)

}

8.11.1.3 Semantics

HandlerBox (handler type) theHandler;

PrimaryItemBox primary resource; // optional
DataInformationBox file locations; // optional
ItemLocationBox item locations; // optional
ItemProtectionBox protections; // optional
ItemInfoBox item infos; // optional
IPMPCOIICTOIBOX IPMP_COICror; 77 optionat
ItegmReferenceBox item refs; // optional
ItgmDataBox item data; // optional
Box other boxes|[]; // optional

The structure or format of the metadata is declared by the handler. In the case that'the primary datz

8.11.2 }

8.11.2.1

Box Type: ‘xml ‘ or ‘bxml’

Contain
Mandat
Quantit]

When t
box, on
defined

Within
which i

8.11.2.2

alignsg

}

sty

alignsg

76

unsg

is identified by a primary item, and that primary item has an item infoymation entry with ar
item type, the handler type may be the same as the item type.

KML Boxes
Definition
er: Metabox (‘meta’)
ory: No
y: Zero or one

he primary data is in XML format and it is.desired that the XML be stored directly in the meta
e of these forms may be used. The Binary XML Box may only be used when there is a single well
binarization of the XML for that defined-format as identified by the handler.

an XML box the data is in UTF-8_format unless the data starts with a byte-order-mark (BOM)

ndicates that the data is in UTE-16 format.
Syntax
d(8) class XMLBOX
extends FullBeox'(‘'xml ’, version = 0, 0) {
ing xml;

d(8) class BinaryXMLBox
extends* FullBox (‘bxml’, version = 0, 0) {
igned int (8) datall; // to end of box
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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 ]nngfh D]ar‘ing this in hinnry format enables common

handling of this data, even by systems which do not understand the particular metadata

nto one place, re-adjusting offsets and references accordingly.

[hese values must be from the set {0, 4, 8}.

[he construction method field indicates the ‘construction methodfor the item:

i) file_offset: by the usual absolute file offsets into the file at data_reference_index;
(construction_method == 0)

ii) idat_offset: by box offsets into the idat box in the same meta box; neither the
data_reference_index nor extent_index fields\are used; (construction_method == 1)

iii) item_offset: by item offset into the item&/indicated by the extent_index field, which is

used (currently) by this construction method. (construction_method == 2).

the value 0 is reserved.

pxtent is used (extentcount = 1) then either or both of the offset and length may be implied:

(offset 8)is implied.

References into the same file as this metadata, or items divided into more than one
should have an explicit offset and length, or use a MIME type requiring a different interp

[he extent_index is only used for the method item_offset; it indicates the 1-based index of t
reference with referenceType ‘iloc’ linked from this item. If index_size is 0, then the value 1 is implied;

o If the offsetds not identified (the field has a length of zero), then the beginning of the

o Ifthe length is not specified, or specified as zero, then the entire length of the source is i

system

(handler) used. For example, a system might integrate all the externally referenced metadata resources

[he box starts with three or four values, specifying the size in bytes of the @Efset field, 1ength
field, base offset field, and, in versions 1 and 2 of this box, the extent index fields, respgctively.

only

he item

tems may be stored fragmented into extents, e.g. to enable interleaving. An extent is a cortiguous
subset of the bytes of the resource; the resource is formed by concatenating the extents. If o

inly one

source

mplied.
extent,
retation

of the Fi]n' to avoidinfinite 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,

2)

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);

in all other cases when the construction_method specifies a file offset, the data origin is the
beginning of the file identified by the data reference;

3) when the construction_method specifies offsets into the Item Data box, the data origin is the

beginning of data[] in the Item Data box;

4)

Notg
cont

The da

metadala, or an index into the data-reference table.

Some r
MP4 fil

beginning of the containing file. The field ‘base offset’ provides “an additional offset for offse

calculat
this spq
file; the

If an ite
informd
formed

For ma
const]
be used
require

when the data reference specifies another item, the data origin is the first byte of)ths
concatenated data (of all the extents) of that item;

- There are offset calculations in other parts of this file format based on the beginning of a box. header; in
rast, item data offsets are calculated relative to the box contents.

fa-reference index may take the value 0, indicating a reference into thé.same file as this

bferenced data may itself use offset/length techniques to address- reSources within it (e.g. an
e might be ‘included’ in this way). Normally such offsets in the item itself are relative to the

ions within that contained data. For example, if an MP4 file is included within a file formatted tg
cification, then normally data-offsets within that MP4.section are relative to the beginning of
base offset adds to those offsets.

m is constructed from other items, and those source items are protected, the offset and length
tion apply to the source items after they have been de-protected. That is, the target item data i
from unprotected source data.

ximum compatibility, version 0_of\this box should be used in preference to version 1 with
ruction method==0, or version 2 when possible. Similarly, version 2 of this box should only
| when support for large item ID values (exceeding 65535) is required or expected to bg
d.
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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 offset;
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) extént length;

B.11.3.3 Semantics

offset size istaken from théset {0, 4, 8} and indicates the length in bytes of the of fset] field.

length size istaken fromthe set {0, 4, 8} and indicates the length in bytes of the 1ength field.

base offset size isttaken from the set {0, 4, 8} and indicates the length in byteq of the
base offset field,

index size is takenfrom the set {0, 4, 8} and indicates the length in bytes of the extent |index
field.

item count'counts the number of resources in the following array.

item ID jssan arbitrary integer ‘name’ for this resource which can be used to refer to it (p.g. in a
URL).

congtruction 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 refer¢nces in
the data information box.

base offset provides a base value for offset calculations within the referenced gata. If
base offset sizels(,base offset takes the value 0,1.e.1t1s 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

© ISO/IEC 2015 - All rights reserved 79


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

ISO/IEC 14496-12:2015(E)

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 thatit be
stored elsewhere, or divided into extents; or the primary metadata may be contained in the . meta-box
(e.g. in an XML box). Either this box must occur, or there must be a box within the meta-bex(e.g. an XMIl
box) coptaining the primary information in the format required by the identified handlep:

8.11.4.71 Syntax

aligngd(8) class PrimaryIltemBox
extends FullBox (‘pitm’, version, 0) {

if |(version == 0)

unsigned int (16) item ID;
} dlse

unsigned int (32) item ID;

}

8.11.4.3 Semantics

itgm ID is the identifier of the primary item. Vetsion 1 should only be used when large item IT
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

Quantitly: Zero or one

The itgm protection,"box provides an array of item protection information, for use by the Iten]
Information Box,

8.11.5.7 Syntax

aligned(8) class TtemProtectionBox
extends FullBox(‘ipro’, version = 0, 0) {
unsigned int (16) protection count;
for (i=1; i<=protection count; i++) {
ProtectionSchemeInfoBox protection information;
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8.11.6 Item Information Box

8.11.6.1 Definition

Box Type: ‘iinf’

Container: Meta Box (‘meta’)
Mandatory: No

Quantity: Zero or one

hre indicated for an item, a reader should first un-protect the item, and then decode thesteim’s content

bncoding. If more control is needed, an IPMP sequence code may be used.

[his box contains an array of entries, and each entry is formatted as a box. This array is sorted by
ncreasing item_ID in the entry records.

Four versions of the item info entry are defined. Version 1 includes additienal information to ve¢rsion 0
hs specified by an extension type. For instance, it shall be used with extension type 'fdel' fqr items
that are referenced by the file partition box (' £par '), which is défined for source file partitionipgs and
hpplies to file delivery transmissions. Versions 2 and 3 protvide an alternative structure in which
metadata item types are indicated by a 32-bit (typically 4-character) registered or defined code two of
these codes are defined to indicate a MIME type or metadata typed by a URI. Version 2 supports 16-bit
tem_ID values, whereas version 3 supports 32-bit item)ID values.

f no extension is desired, the box may terminate without the extension type field gnd the
extension; if, in addition, content encoding is not desired, that field also may be absent and [the box
ferminate before it. If an extension is desired without an explicit content encoding, a single null
pyte, signifying the empty string, must be supplied for the content encoding, before the inglication
bf extension type.

f file delivery item information is needed and a version 2 or 3 ItemInfoEntry is used, then |the file
Helivery information is stored as a separate item of type ‘fdel’ that is also linked by an item rdference
'rom the item, to the file'delivery information, of type ‘fdel’. There must be exactly one such reference if
file delivery information is needed.

t is possiblethat there are valid URI forms for MPEG-7 metadata (e.g. a schema URI with a frffagment
dentifying @particular element), and it may be possible that these structures could be used for NIPEG-7.
However, there is explicit support for MPEG-7 in ISO base media file format family files, and this|explicit
support is preferred as it allows, among other things:

a) incremental update of the metadata (logically, [/P coding, in video terms) whereas this draft is
‘I-frame only’;

b) binarization and thus compaction;
c) 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)

{
}

allgn d(8) claogcge EFDItemInfoblvtencion() extendes ITtemInfobxtencion (fde117)
stying content location;
stying content MD5;
unsiigned int (64) content length;
unsligned int (64) transfer length;
unsgigned int (8) entry count;

foy (i=1; i <= entry count; i++)
unsigned int (32) group id;

}
aligngd(8) class ItemInfoEntry

extends FullBox (‘infe’, version, 0) {

if [((version == 0) || (version == 1)) {
unsigned int (16) item ID;
unsigned int (16) item protection index
string item name;
string content type;
string content encoding; //optiofia¥
}
if |[(version == 1) {
unsigned int (32) extension type; //eptional
ItemInfoExtension (extension type) ; J/eoptional
}
if [(version >= 2) {
if (version == 2)
unsigned int(16) item ID;
} else if (version == 3) {
unsigned int(32) item TID;
unsigned int (16) item protection index;

unsigned int (32) item.bype;

string item name;
if (item type=='miime’)

string content type;

string content encoding; //optional
} else if (4tém type == ‘uri ‘) {

string item uri type;

}

aligngd(8) class ItemInfoBox

extends FullBox(‘idinf’ wvergion 0) {
if (version == 0) {

unsigned int (16) entry count;
} else {

unsigned int (32) entry count;

ItemInfoEntry[ entry count ] item infos;
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8.11.6.3 Semantics

item id contains either O for the primary resource (e.g., the XML contained in an *xml
the ID of the item for which the following information is defined.

box) or

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

(sgurce file for file delivery transmissions).
item type is a 32- b1t Value typically 4 printable characters, that is a defined valid ite

= H L
llluquLUl, STUCIT AS uuulc

content_type is a null-terminated string in UTF-8 characters with the MIME type of,the

decoding.
item uri type is a stringthatis an absolute URI, that is used as a type indicator.
content encoding is an optional null-terminated string in UTF-8 characters used to

content encoding has been applied.

1 with respect to version 0 of the Item information entry.

content location isa null-terminated string in UTF:8(characters containing the URI of
as defined in HTTP/1.1 (RFC 2616).

content MD5 is a null-terminated string in UTF-8 ¢haracters containing an MD5 digest of
See HTTP/1.1 (RFC 2616) and RFC 1864.

content length gives the total length (in bytes) of the (un-encoded) file.

is equal to content length if no content encoding is applied (see above).

entry count provides a count of the.nfimber of entries in the following array.

group ID indicates a file group to.which the file item (source file) belongs. See 3GPP TS
for more details on file groups,

B.11.7 Additional Metadata Container Box

B.11.7.1 Definition

Box Type: ‘meco’

Container: File, Movie/Box (*moov'), or Track Box (*trak’)
Mandatory: No

Duantity: Zeto)or one

[he additighal metadata container box includes one or more meta boxes. It can be carried at
evel ofithe file, in the Movie Box (*moov'’), or in the Track Box (' trak’) and shall only be pres
s,dccompanied by a meta box in the same container. A meta box that is not contained in the ad

matadata container haov ic the nvnFﬂrvor‘ fnr!mqrn] meta ]‘\nv ]\/[nff) knxes m tl‘\n additional

m type

item. If

the item is content encoded (see below), then the content type refers to the item after content

ndicate

that the binary file is encoded and needs to be decoded before interpreted. The values are as
defined for Content-Encoding for HTTP/1.1. Some possible values are “gzip”, “compregss” and
“deflate”. An empty string indicates no content encoding. Note thatthe item is stored after the

extension type is a printable four-character code that idepntifies the extension fields of|version

the file

the file.

transfer length gives the total length (in'bytes) of the (encoded) file. Note that transfef length

26.346

the top
ent if it
ditional
etadata

Tretatcra Corta E P oot e preerr e prittiar TIretor T—cire—atrareroirar—ir

container box complement or give alternative metadata information. The usage of multiple met

a 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) class AdditionalMetadataContainerBox extends Box('meco') {

8.11.8 Metabox Relation Box
8.11.8.1 Definition

Box Type: ‘mere’

Container: Additional Metadata Container Box (‘meco’)
Mandatory: No

Quantity: Zero or more

The megtabox relation box indicates a relation between two meta boxes at'the same level, i.e., the tof
level off the file, the Movie Box, or Track Box. The relation between two-meta boxes is unspecified if
there i§ no metabox relation box for those meta boxes. Meta boxegs are referenced by specifying their
handler types.

8.11.8.7 Syntax

aligngd(8) class MetaboxRelationBox
extlends FullBox('mere', version=0, 0) {

uns{igned int (32) first metabox handlex“type;
unsiigned int (32) second metabox handléer type;
unsiigned int (8) metabox relationg

8.11.8.3 Semantics

figst metabox handlern~type indicates the first meta box to be related.
seqond metabox handley type indicates the second meta box to be related.
meffabox_relation indicates the relation between the two meta boxes. The following values arg
defined:
1 Thevrelationship between the boxes is unknown (which is the default when this bo3
isniot present);

2./ the two boxes are semantically un-related (e.g., one is presentation, the othel
annotation);

3 the two boxes are semantically related but complementary (e.g., two disjoint sets of
meta-data expressed in two diiferent 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 the two boxes are semantically related and equivalent (e.g., two essentially identical

sets of meta-data expressed in two different meta-data systems).

8.11.9 URL Forms for meta boxes

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

box are treated as shadowing files in the same location as that from which the container filg, car
thadowing means that a reference to another file in the same location as the container file
Fesolved to an item within the container file itself. Items can be addressed within the containe
hppending a fragment to the URL for the container file itself. That fragment starts‘with the “#” ch
hnd consists of either:

b) item ID=<n>,identifying the item by its ID (the ID may be 0 ferthe primary resource);

c) item name=<item name>, when the item information boxis used.

f a fragment within the contained item must be addressed, then the initial “#” character
‘ragment is replaced by “*”.

Consider the following e
<http://a.com/d/v.qgrv#item name=treé&€vhtml*branchls. We assume that v.grv

wvith a meta-box at the file level. First, the client strips the fragment and fetches v.qgrv fron
lirectory “d” on a.com. It then re-forms the URL as <http://a.com/d/tree.html#bra

nto a “#”. The client then either finds an item named tree.html in the meta box, or
Free.html from a.com, and it then finds the anchor “branch1” within tree.html. If wit
ntml, a file was referenced using a relative URL, e.g. “f1lower.gif”, then the client converts th
hbsolute URL using the normal rules: <http://a.com/d/flower.gif> and again it checks

fetches flower (gif from a. com.
B.11.10 Static Metadata

[his section defines the storage of static (un-timed) metadata in the ISO file format family.

bresentation for a movie-level meta-box, or the track for a track-level meta-box), the items in thle meta-

ne. This
may be
- file by
aracter

of that

kample:
is a file
N a.com

1sing HTTP. It then inspects the top-level mieta box and adds the items in it, logically, to its cachle of the

nchls.

Note that the fragment has been eleyated to a full file name, and the first “*” has been transformped back

fetches
hin that
is to an
to see if

flower.gif is a named item (and hence shadowing a separate file of this name), and then if it is not,

eader support for metadata in general is optional, and therefore it is also optional for the

ormats

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) ituses aregistered 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 MPEG-7 metadata

MPEG-7 metadata is stored in meta boxes to this specification.
1) |The handler-type is ‘mp7t’ for textual metadata in Unicode format;

2) [The handler-typeis *‘mp7b’ for binary metadata compressed in the BIM$ormat. In this case, the
binary XML box contains the configuration information immediately_followed by the binarized
XML.

3) |[When the format is textual, there is either another box/in‘the metadata container ‘meta’
called *xml ‘, which contains the textual MPEG-7 docdment, or there is a primary item boy
identifying the item containing the MPEG-7 XML.

4) |When the format is binary, there is either anothér-box in the metadata container ‘meta’, called
‘bxml ", which contains the binary MPEG-7Z,document, or a primary item box identifying thd
item containing the MPEG-7 binarized XML

5) |If an MPEG-7 box is used at the file level, then the brand ‘mp71’ should be a member of thg
compatible-brands list in the filé-type box.

8.11.11| Item Data Box

8.11.11|1 Definition

Box Type: ‘idat’

Container: Metadatabex (‘meta’)
Mandatory: No

Quantitly: Zergwor one

This bok contains the data of metadata items that use the construction method indicating that an item’y

data exteptsare ctaoradanthin thic haose
teHteSafre-Stofrea WAt HHS B

8.11.11.2 Syntax

aligned(8) class ItemDataBox extends Box(‘idat’) {
bit (8) 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 Type: ‘iref’
Container: Metadata box (‘meta’)
Mandatory: No

Duantity: Zero or one
[he item reference box allows the linking of one item to others via typed references. Allcthe references
for one item of a specific type are collected into a single item type reference box, whose typg is the
reference type, and which has a ‘from item ID’ field indicating which item is linked/The items linked to
hre then represented by an array of ‘to item ID’s. All these single item type reference boxes gre then
collected into the item reference box. The reference types defined for the track reference box defined in
B.3.3 may be used here if appropriate, or other registered reference types. Version 1 of
[temReferenceBox with SingleItemReferenceBoxLarge should only be used when large
from item IDorto item ID values (exceeding 65535) are required or expected to be required.
NOTE: This design makes it fairly easy to find all the references of a specific type, or from a specific item.
An item reference of type ‘*font’ may be used to indicate that an item uses fonts carried/defined in
the referenced item.
B8.11.12.2 Syntax
bligned(8) class SingleltemTypeRefetenceBox (referenceType) extends
Box (referenceType)
unsigned int (16) from item ID;
unsigned int (16) referencelcount;
for (j=0; j<reference couht; j++) {
unsigned int (16) tof(ifem ID;
bligned(8) class SingleItemTypeReferenceBoxLarge (referenceType) extends
Box (referenceType)
unsigned int/(32) from item ID;
unsigned int(16) reference count;
for (j=0;.92reference count; j++) {
unsighed int (32) to_item ID;
b1ign&d(8) class ItemReferenceBox extends FullBox(‘iref’, version, 0) {
i (version==0) ({
SingleltemTypeReferenceBox references|] ;
l clce 3if (vvercsion—=1)
J N 1S
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 S

This se
transfo

The trd
change;j
media 9

Becaus:
code is

The tra

1)

ipport for Protected Streams

ction documents the file-format transformations which are used for protected content.” Thesg
'mations can be used under several circumstances:

They must be used when the content has been transformed (e.g. by encryption) in such a way
that it can no longer be decoded by the normal decoder;

They may be used when the content should only be decoded whén)the protection system i
understood and implemented.

nsformation functions by encapsulating the original media declarations. The encapsulatior]
the four-character-code of the sample entries, so that protection-unaware readers see the

tream as a new stream format.
e the format of a sample entry varies with mediaztype, a different encapsulating four-character
used for each media type (audio, video, text efc:). They are:

Stream (Track) Type Sample-Entry Code

Video encv

Audio enca

Text enct

System encs

hsformation of th€ sample description is described by the following procedure:

The fouf-character-code of the sample description is replaced with a four-character-codg
indicating protection encapsulation: these codes vary only by media-type. For example, ‘mp4v’
isteplaced with *encv’ and ‘mp4a’ is replaced with ‘*enca’.

2)

3)

88

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, als
vithin the ‘moov’ atom.

NOTE When MPEG-4 systems is used, an MPEG-4 systems terminal can effectively treat, for example, *er]
with an Original Format of ‘mp4v’ exactly the same as ‘mp4v’, by using the IPMP descriptors.

B.12.1 Protection Scheme Information Box

B.12.1.1 Definition

Box Types: ‘sinf’

Container: Protected Sample Entry, or Iltem Protection Box (*ipro”)
Mandatory: Yes

Quantity:  One or More

[he Protection Scheme Information Box contains all the information required both to underst
bncryption transform applied and its parameters, and also to find other information such as t
hnd location of the key management system. It also' documents the original (unencrypted) forms
media. The Protection Scheme Information Box is a container Box. It is mandatory in a samp
that uses a code indicating a protected stream.

When used in a protected sample entry, this box must contain the original format box to docun
briginal format. At least one of the following signalling methods must be used to identify the pr
hpplied:

a) MPEG-4 systems with IPMP: no other boxes, when IPMP descriptors in MPEG-4
streams are.used;

(eithetr both must occur, or neither).

At least.one protection scheme information box must occur in a protected sample entry. Whe
than“one occurs, they are equivalent, alternative, descriptions of the same protection. Readers

D OcCcur

and the
he kind
it of the
e entry

1ent the
tection

bystems

b) Schemé€ signalling: a SchemeTypeBox and SchemeInformationBox, when these are used

n more
should

1s £
CITUUSUT UIIT U lJl ULLTSS.

© ISO/IEC 2015 - All rights reserved

89


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

ISO/IEC 14496-12:2015(E)

8.12.1.2 Syntax

aligned(8) class ProtectionSchemeInfoBox (fmt) extends Box('sinf') {
OriginalFormatBox (fmt) original format;
SchemeTypeBox scheme type box; // optional
SchemeInformationBox info; // optional

8.12.2 Original Format Box

8.12.2.1 Definition

Box Ty}l)es: ‘frma’

Contairler: Protection Scheme Information Box (* sinf '), Restricted Scheme Information Box (‘tinf"),
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 Orfginal Format Box ‘frma’ contains the four-character-code of the.driginal un-transformed
sample|description:

8.12.2.7 Syntax

aligngd (8) class OriginalFormatBox (codingname) extendg Box ('frma') {

unsiigned int (32) data_ format = codingname;
// format of decrypted, encoded data (in case of protection)
// or un-transformed sampléventry (in case of restriction
// and complete track infidrmation)

}

8.12.2.3 Semantics

datla format is the four-character-codex¢fthe original un-transformed sample entry (e.g. ‘mp4v|
if the stream contains protected or restricted MPEG-4 visual material).

8.12.3 |PMPInfoBox
(empty|sub-clause)
8.12.4 |PMP Control Box
(empty|sub-clause)
8.12.5 $cheme Type Box

8.12.5.1 Definition

Box TyPUo. ‘selamt
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.
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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

015(E)

scheme type isthe code defining the protection or restriction scheme

scheme version is the version of the scheme (used to create the content)

scheme URI allows for the option of directing the user to a web-page if they do mot h
scheme installed on their system. It is an absolute URI formed as a null-terminated s
UTF-8 characters.

B.12.6 Scheme Information Box

B.12.6.1 Definition

Box Types: ‘schi’
Container: Protection Scheme Information Box (*sinf ‘), Restricted-Scheme Information Box
(‘rinf '),
or SRTP Process box (*srpp ‘)
Mandatory: No
uantity: Zero or one

[he Scheme Information Box is a container Box that is only interpreted by the scheme being us
nformation the encryption or restriction system:fieeds is stored here. The content of this box is
bf boxes whose type and format are defined byithe scheme declared in the Scheme Type Box.

8.12.6.2 Syntax

hligned(8) class SchemeInfoxfuationBox extends Box('schi') {
Box scheme specific datall;

B.13 File Delivery Format Support

B8.13.1 Introduction

[‘meta’). The'item location box (*iloc’) specifies the actual storage location of each item wi
containerfil€ as well as the file size of each item. File name, content type (MIME type), etc., of ed
hre provided by version 1 of the item information box (*iinf ‘).

Prescomputed FEC reservoirs are stored as additional items in the meta box. If a source file is s

ave the
tring in

ed. Any
A series

Files intended férytransmission over ALC/LCT or FLUTE are stored as items in a top-level mleta box

thin the
ch item

blit 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 {Tmeta™)
Mandatory: No

Quantitly: Zero or one

The FD| item information box is optional, although it is mandatory for files using FD hint-\tracks. I
providds information on the partitioning of source files and how FD hint tracks are combined into FOJ
sessionf. Each partition entry provides details on a particular file partitioning, FEC encoding and
associated File and FEC reservoirs. It is possible to provide multiple entries- for one source filg
(identiffed by its item ID) if alternative FEC encoding schemes or partitionings<re used in the file. Al
partition entries are implicitly numbered and the first entry has number 1.

8.13.2.7 Syntax

aligned(8) class PartitionEntry extends Box('paen').{{
FillePartitionBox blocks and symbols;
FEQReservoirBox FEC symbol locations; //optional
FilleReservoirBox File symbol locations; //optional

}

aligngd(8) class FDItemInformationBox
extends FullBox ('fiin', version =.@j 0) {

unsiigned int (16) entry count;
PaytitionEntry partition entrie§) entry count 1];
FDSessionGroupBox session info; //optional

GrdupIdToNameBox group id to.mame; //optional

}

8.13.2.3 Semantics

enfiry count provides alcount of the number of entries in the following array.
The semantics of the boxes-are described where the boxes are documented.
8.13.3 File PartitionBox

8.13.3.1 Definition

Box Type:”\}fpar’

Container:/ Partition Entry (*paen’)
Mandatory: Yes

Quantity: 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
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015(E)

(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;

unsigned int (8) reserved = 0;

unsigned int (8) FEC_encoding ID;

unsigned int (16) FEC instance_ ID;

unsigned int (16) max source block length;
unsigned int (16) encoding symbol length;
unsigned int(16) max number of encoding symbols;

string scheme specific info;
if (version == 0) {

unsigned int(16) entry count;
} else {

unsigned int(32) entry count;

for (i=1; i <= entry count; i++) {
unsigned int (16) Dblock count;
unsigned int (32) block size;

B.13.3.3 Semantics

item ID references the item in the item lpeation box ('iloc') that the file partitioning
to.

packet payload size gives the -target ALC/LCT or FLUTE packet payload size
partitioning algorithm. Note that UDP packet payloads are larger, as they also contain A
or FLUTE headers.

applies

of the
L.C/LCT

RFC 5052). Note that i) (value zero corresponds to the "Compact No-Code FEC sche
known as "Null-FEC', (RFC 3695); ii) value one corresponds to the “MBMS FEC” (3
26.346); iii) for values in the range of 0 to 127, inclusive, the FEC scheme is Fully-Sy
whereas for valuyes-in the range of 128 to 255, inclusive, the FEC scheme is Under-Specifi

FEC_instance(ID provides a more specific identification of the FEC encoder being use
Under-Specified FEC scheme. This value should be set to zero for Fully-Specified FEC s
and shall-be ignored when parsing a file with FEC encoding ID in the range of 0
inclugive! FEC _instance ID is scoped by the FEC encoding ID. See RFC 5052 for
details.

max\source block length givesthe maximum number of source symbols per source |

eftleoding symbol length gives the size (in bytes) of one encoding symbol. All e
symbols of one item have the same length, except the last symbol which may be shorter.

FEC_encoding ID identifiesithe FEC encoding scheme and is subject to JANA registra’rc]lon (see

e" also
GPP TS
ecified,
bd.

1 for an
chemes
to 127,
further

nlock.
ncoding

Is that

1o £ P el 3 +h PN 1A rrka—a i na lbar £ o din nale
[laA  1IUIOUT L UL Cllbou.J.lg D_YI.HUUJ.D BIVCD CIIC TIIAAIIITUIIT TITUINIucTIT Ul Cllbuullls Dyllll}

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 information

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

8.13.4

8.13.4.

Box Ty
Contain
Mandat]
Quantit

The FE

reservairs stored as additional items. It contains a list that starts with the first FEC reservoir associated

with th
source
values 4

8.13.4.2

alignsg

if

8.13.4.3
ent

itd

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.

Definition

e: ‘fecr’

er: Partition Entry (*paen’)
ory: No

y: Zero or One

[ reservoir box associates the source file identified in the file partitionbox (' fpar') with FE(

b first source block of the source file and continues sequentially threugh the source blocks of the
file. Version 1 of FECReservoirBox should only be used when support for large item I
Ind entry count (exceeding 65535) is required or expected to be required.

Syntax

d(8) class FECReservoirBox

extends FullBox ('fecr', version, 0) {
(version == 0)

unsigned int (16) entry count;

lse {

unsigned int(32) entry count;

(i=1; 1 <= entry count; isx) {
if (version == 0)
unsigned int (16) item ID;
} else {
unsigned int (32) ( dtem ID;
unsigned int (32)( \symbol count;
Semantics

ry count gives the number of entries in the following list. An entry count here should match
the total number of blocks in the corresponding file partition box.
m- ID indicates the location of the FEC reservoir associated with a source block.

syn

94

hal count indicates the number of rppnir‘ cymhn]c contained in the FEC reservoir
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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
to each

hint track It contains a list of sessions as well as all file groups and hint tracks that hn]nng

session. An FD session sends simultaneously over all FD hint tracks (channels) that are listed‘in
session group box for a particular FD session.

Dnly one session group should be processed at any time. The first listed hint track in'a sessio
specifies the base channel. If the server has no preference between the session groups, the
choice should be the first session group. The group IDs of all file groups containing the files ref
by the hint tracks shall be included in the list of file groups. The file group(IDs can in turn be trg
nto file group names (using the group ID to name box) that can be included by the server in FDT]

B8.13.5.2 Syntax

pligned(8) class FDSessionGroupBox extends Box (¥segr')
unsigned int(16) num session_groups;
for(i=0; i < 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 in session group;
for(k=0; k < num channels in s@ssion group; k++)
unsigned int (32) hint tradck id;

B.13.5.3 Semantics

num_session greoups specifies the number of session groups.
entry count gives the number of entries in the following list comprising all file groups

groups as-specified by the item information entry of each source file. Note that the FDT]

session'group should only contain those groups that are listed in this structure.
groupED indicates a file group that the session group complies with.
num.channels in session groups specifies the number of channels in the session

The value of num channels in session groups shall be a positive integer.

the FD

n group
default
erenced
nslated
S.

that the
session group complies with. The session group contains all files included in the lidted file

for the

group.

hint track ID specifies the track ID of the FD hint track belonging to a particular sessiop group.

Naotethat ana EN hint tracnly cnvencnando b A A T CT ch ol
IVULU UITALT UILICU 1T 111110 LI dauviay \fUll\/\.’l_’UllMJ CUUINIC LU CITAIIrIciI.
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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’)

Mandat

ory: 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

informa

8.13.6.2

alignsg

uns
for

}
}

8.13.6.3

ent
grd
grd

8.13.7 }

8.13.7.1

tion entries in the item information box (' iinf ')

Syntax

d(8) class GroupIdToNameBox
extends FullBox('gitn', version = 0, 0) {
igned int(16) entry count;

(i=1; 1 <= entry count; i++) {
unsigned int (32) group ID;
string group_name;

Semantics

ry count givesthe number of entries in the following list,
up_ ID indicates a file group.

File Reservoir Box

Definition

Box Type: ‘fire’

Contain
Mandat
Quantit

The Fil

with th
source
or enti

er: Partition Entry (‘paen’)
ory: No
y:  Zero or One

up name is anull-terminated string in UTF-8 charactefs containing a file group name.

b reservoir box associates ¢he source file identified in the file partition box (‘'fpar') with Filg
reservairs stored as additional items. It contains a list that starts with the first File reservoir associated
b first source block ofthe source file and continues sequentially through the source blocks of the
file. Version 1 of FileReservoirBox should only be used when support for large item IL
ry count 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;

B.13.7.3 Semantics

the total number or blocks in the corresponding file partition box,
item ID indicates the location of the File reservoir associated with@source block.
symbol count indicates the number of source symbols containegd in the File reservoir.

B.14 Sub tracks
8.14.1 Introduction

bub tracks are used to assign parts of tracks to alternate 'and switch groups in the same way as
'racks can be assigned to alternate and switch groups to indicate whether those tracks are altet
o each other and whether it makes sense to switch between them during a session. Sub trg
suitable for layered media, e.g.,, SVC and MV(G;where media alternatives often are incommensurs
'rack structures. By defining alternate and-switch groups at sub-track level it is possible to use
Fules for media selection and switching for such layered codecs. The over-all syntax is generi
kinds of media and backward conipatible with track-level definitions. Sub-track level altern
switch groups use the same numbering as track level groups. The numberings are global over a
such that groups can be defined across track and sub-track boundaries.

n order to define sub-tracks, media-specific definitions are required. Definitions for SVC and N

them to sub tracksiusing the Sub Track Sample Group box defined here. The syntax can also be 3
Fo include other'media-specific definitions.

For eaghustib track that shall be defined a Sub Track box shall be included in the User Data bo
rorresponding track. The Sub Track box contains objects that define and provide information

015(E)

entry count gives the number of entries in the following list. An entry count here should match

(entire)
natives
cks are
ite with
pxisting
c for all
hte and
1 tracks

IVC are

specified in the AVCAile format (ISO/IEC 14496-15). Another way is to define sample groups and map

xtended

x of the
about a

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
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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 §

8.14.3.1

Box Type: ‘strk’

Contain
Mandat
Quantit

This bo

8.14.3.2

alignsg

8.14.4 §

8.14.4.1

Box Type: ‘stri’

Contain
Mandat
Quantit]

8.14.4.2

alignsg

}

ext
ten]
ten]
tem
uns

8.14.4.3

98

swi

bub Track box

Definition

er: User Databox (*udta’) of the corresponding Track box (*trak’)
ory: No
y:  Zero or more

k contains objects that define and provide information about a sub track in the present track.

Syntax

d(8) class SubTrack extends Box(‘'strk’) {

bub Track Information box

Definition

er: Sub Trackbox (‘strk’)
ory: Yes
y: One

Syntax

d(8) class SubTrackInformation

ends FullBox (‘stri’y version = 0, 0){

plate int(16) ,switch group = 0;

plate int(16) _salternate group = 0;

plate unsigned) int (32) sub track ID = 0;

igned int (32) attribute list[]; // to the end of the box

Semantics

tch, 'group is an integer that specifies a group or collection of tracks and/or sub tracks. If thid

field is O (default value) then there is no information on whether the sub track can bhe used foi
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 quality.
scalability '

Coarse-grain SNR ‘cgsc  The sub-track can be scaled in terms.of quality.
scalability '

Spatial scalability ‘spsc  The sub-track can be spatially*scaled.

li

Region-of-interest ~ ‘resc  The sub-track can be region-of-interest scaled.
scalability '

View scalability ‘vwsc  The sub-track can be scaled in terms of number of
views.

[he following attributes are differentiating:

Name Attribtit, 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 in
' 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: ‘strd’
Container: Sub Trackbox (‘strk’)

Mandat

ory: Yes

Quantity:  One

This box contains objects that provide a definition of the sub track.

8.14.5.2

aligns

8.14.6

8.14.6.1

Box Type: ‘stsg’

Contain
Mandat
Quantit

This boj
group d

8.14.6.2

alignsg
ext
uns
uns
for

}
8.14.6.3

grd
itd

grd

8.15P

8.15.1 ¢

Syntax

d(8) class SubTrackDefinition extends Box(‘'strd’) {

bub Track Sample Group box

Definition

er: Sub Track Definition box (*strd’)
ory: No
y:  Zero or more

x defines a sub track as one or more sample groups by referring to the corresponding samplg
escriptions describing the samples of each group.

Syntax

d(8) class SubTrackSampleGroupBox

ends FullBox (‘stsg’, 0, 0){

igned int (32) grouping type;

igned int(16) item count;

(i = 0; i< item _count; i++)

unsigned int (32) group desaription index;

Semantics

uping type is an integer that identifies the sample grouping. The value shall be the same a5
in the corresponding'SampletoGroup and SampleGroupDescription boxes.
m_count countsthe number of sample groups listed in this box.

up description index is an integer that gives the index of the sample group entry which
describes the:samples in the group.

pst-decoder requirements on media

Feneral

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

100
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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.

3-452—Fransformati
. . CIVvUIIX

[he method is applied as follows:

1) The four-character-code of the sample entry is replaced by a new sample entry code {resv’
meaning restricted video.

2) A Restricted Scheme Info box is added to the sample description, leaving all othef boxes
unmodified.

3) The original sample entry type is stored within an Original Format box contained in the
Restricted Scheme Info box.

A RestrictedSchemeInfoBox is formatted exactly the same as a ProtectionSchemeInfoBox,
bxcept that is uses the identifier *rinf’ instead of ‘sinf’ (see below).

[he original sample entry type is contained in the.Qviginal Format box located in the Restricted Scheme
nfo box (in an identical way to the Protection Scheme Info box for encrypted media).

[he exact nature of the restriction is defined in the SchemeTypeBox, and the data needed for that
scheme is stored in the SchemeInformationBox, again, analogously to protection informatioi.

Note that restriction and protection can be applied at the same time. The order of the transformations
follows from the four-character code of the sample entry. For instance, if the sample entry|type is
‘resv’, undoing the aboye transformation may result in a sample entry type ‘encv’, indicatjng that
'he media is protected.

Note that if the file\athor only wants to provide advisory information without stopping legacy|players
'rom playing.the file, the Restricted Scheme Info box may be placed inside the sample entry without
hpplying the-four-character-code transformation. In this case it is not necessary to include an Qriginal
Format box.
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8.15.3 Restricted Scheme Information box

8.15.3.1 Definition

Box Types: ‘rinf’
Container: Restricted Sample Entry or Sample Entry

Mandat

ory: Yes

Quantity: Exactly one

The Restricted Scheme Information Box contains all the information required both to understand the

restrict

entry ty
sample

When
original

depending on the restriction scheme.

8.15.3.2

alignsg
Oril
Sch
Sch

8.15.4
8.15.4.1

When 5
two spd
stereo

contain

The Sch

8.15.4.2

8.15.4.2

on.scheme npp]ind and.its parameters It also documents the nrigina] (lln-frnncfnrmnﬂ) c:\mp]c

pe of the media. The Restricted Scheme Information Box is a container Box. It is mandatory,inz
entry that uses a code indicating a restricted stream, i.e., *‘resv’.

sed in a restricted sample entry, this box must contain the original format box to document the
sample entry type and a Scheme type box. A Scheme Information box may)be required

Syntax
d(8) class RestrictedSchemeInfoBox (fmt) extends Box (fzxinf')
ginalFormatBox (fmt) original format;
emeTypeBox scheme_ type box;
emeInformationBox info; // optional
bcheme for stereoscopic video arrangements

General

tereo-coded video frames are decoded, the decoded frames either contain a representation of
tially packed constituent frames that form a’stereo pair (frame packing) or only one view of 2
pair (left and right views in differentotracks). Restrictions due to stereo-coded video arg
ed in the Stereo Video box.

emeType ‘stvi’ (stereoscopic video) is used.

Stereo video box

.1 Definition

Box Ty

Contairler: Schemedrniformation box (*schi’)
Mandatory: Yes{(when the SchemeTypeis *stvi’)

Quanti

The Stgreo Video box is used to indicate that decoded frames either contain a representation of twq

e: “stvi’

One

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) class StereoVideoBox extends extends FullBox(‘stvi’, version = 0, 0)
template unsigned int (30) reserved = 0;
unsigned int (2) single view allowed;
unsigned int (32) stereo_ scheme;
unsigned int (32) 1length;
unsigned int (8) [length] stereo indication type;
Box[] any box; // optional
}
8.15.4.2.3 Semantics
single view allowed is an integer. A zero value indicates that the content may-pnly be
displayed on stereoscopic displays. When (single view allowed & 1) is equal tg 1, it is
allowed to display the right view on a monoscopic single-view, ‘display.| When
(single view allowed & 2) is equal to 2, it is allowed to display-the left view on a
monoscopic single-view display.
stereo_scheme is an integer that indicates the stereo arrangement scherme used and the stereo

specified:

Enhancement Information message of ISO/IEC 14496-10{1SO/IEC 14496-10]
2: the arrangement type scheme as specified in Annex{d of ISO/IEC 13818-2 [ISO/IEC
2:2000/Amd.4]

2D/3D mixed services.
Other values of stereo scheme are reserved:
length indicates the number of bytes for the stereo _indication_ type field.

the following values of stereo_rscheme are specified as follows:

stereo_indicationtype shall be unsigned int(32) which -contai
frame_packing_arrangement_type value from Table D-8 of ISO/IEC 14496-10 [
14496-10] (‘Definition of frame_packing_arrangement_type’).

from Table  L-1 of ISO/IEC 13818-2 [ISO/IEC 13818-2:2000/Amd.4] (‘Defini
arrangement_type’).

ISO/IEC 23000-11:2009. The least significant bit of the second syntax element shall
the value of is_left first as specified in 8.4.3 of ISO/IEC 23000-11:2009, w
other bits are reserved and shall be set to 0.

r

sterecyscheme equal to 3: The wvalue of length shall be 2 and
Stereo indication type shall contain two syntax elements of unsigned int(8).
The first syntax element shall contain the stereoscopic composition type from Taple 4 of

indication type according to the used scheme. The following values for stereo scheme are

1: the frame packing scheme as specified by the Frame paeking arrangement Suppl¢mental

13818-

3: the stereo scheme as specified in ISO/IEC 23000411 for both frame/service compatible and

stereo_indication_ type indicates the:stereo arrangement type according to the used stereo
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

stereo_scheme equal «gto” 1: The value of 1length shall be 4 and

ns the
SO/IEC

stereo_scheme( Yequal to 2: The value of 1length shall be 4 and
stereo indication type shallbeunsigned int (32) which contains the type value

fion of

contain
hile the
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The following applies when the Stereo Video box is used:
— In the Track Header box
— width and height specify the visual presentation size of a single view after unpacking.
— In the Sample Description box

— frame count shall be 1, because the decoder physically outputs a single frame. In other

urnrdc’ the constituent frames included within a Framp-pnr‘l(nr] pir‘hlrn are not documented by

frame count.

— | width and height document the pixel counts of a frame-packed picture (and notthé pixe
counts of a single view within a frame-packed picture).

— | the Pixel Aspect Ratio box documents the pixel aspect ratio of each view when the view i
displayed on a monoscopic single-view display. For example, in many spatial frame packing
arrangements, the Pixel Aspect Ratio box therefore indicates 2:1 or 1:2.pixel aspect ratio, as th¢
spatial resolution of one view of frame-packed video is typically halved along one coordinatg
axis compared to that of the single-view video of the same format:

8.16 Segments

8.16.1 Introduction

Media presentations may be divided into segments for delivery, for example, it is possible (e.g. in HTTH
streaming) to form files that contain a segment -_or concatenated segments - which would no
necessdrily form ISO base media file format compliant files (e.g. they do not contain a movie box).

This Supclause defines specific boxes that may be used in such segments.
8.16.2 $egment Type Box

Box Type: “styp’
Container: File
Mandatory: No

Quantity:  Zero or more

If segmpnts are storedvin separate files (e.g. on a standard HTTP server) it is recommended that these
‘segment files’ contain a segment-type box, which must be first if present, to enable identification of
those files, and-déeclaration of the specifications with which they are compliant.

A segmenttype 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 first in their files may be ignored.
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8.16.3 Segment Index Box

8.16.3.1 Definition

Box Type: “sidx’
Container: File
Mandatory: No

Quantity:  Zero or more

015(E)

The Segment Index box ('sidx') provides a compact index of one media stream within the media

sed on

segment to which it app]ipc Ltis dpcignpd sothat it can be used not nn]y with media formats b

this specification (i.e. segments containing sample tables or movie fragments), but also othe
formats (for example, MPEG-2 Transport Streams [ISO/IEC 13818-1]). For this reasen, the

specific definitions for segments using movie fragments are given.

Fach Segment Index box documents how a (sub)segment is divided into ene or more subsg
(which may themselves be further subdivided using Segment Index boxes)(

A subsegment is defined as a time interval of the containing (sub)segment, and corresponds to
range of bytes of the containing (sub)segment. The durations“of all the subsegments sum
Huration of the containing (sub)segment.

Fach entry in the Segment Index box contains a reference type that indicates whether the reg
boints directly to the media bytes of a referenced leaf'subsegment, or to a Segment Index H
Hescribes how the referenced subsegment is further subdivided; as a result, the segment

ndexed in a ‘hierarchical’ or ‘daisy-chain’ ofiother form by documenting time and byt
nformation for other Segment Index boxes.applying to portions of the same (sub)segment.

Fach Segment Index box provides information about a single media stream of the Segment, refé
hs the reference stream. If providedsthe first Segment Index box in a segment, for a given media
thall document the entirety of that media stream in the segment, and shall precede any other S
ndex box in the segment for the’'same media stream.

f a segment index is present for at least one media stream but not all media streams in the s
then normally a media/stream in which not every access unit is independently coded, such as ¥
belected to be indexed. For any media stream for which no segment index is present, referred to
ndexed stream, the media stream associated with the first Segment Index box in the segment s¢
h reference'\stream in a sense that it also describes the subsegments for any non-indexed media 3

NOTE 1Further restrictions may be specified in derived specifications.

" media
formal

Hescription of the box given here is deliberately generic, and then at the end of tHis, Subclause the

gments

A single
to the

ference
ox that
may be
b offset

brred to
stream,
egment

bgment,
rideo, is
as non-
brves as
tream.

:ngmnnf Index boxes may beinline in the same file as the indexed media or, m-some cases, nas

parate

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 s
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index segment, or in the single file if indexes are placed within the media file. The referenced size gives

the cou

nt 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

segme

in the file containing media (which may also be the file that contains the segment index boxes) starts’af

the ind
the anc
Within
loop is

media ﬂfle, or index side file) the referenced bytes are contiguous, there are a nimber of possibilities

includi

1

2)

3)

4)

NOTE 3Profiles may be used to restrict the placement of segment indexes, or the overall complexity of the indexing.

The Segment Index box documents the presence of Stream Access Points (SAPs), as specified in Annex I
in the rgferenced subsegments. The ‘annex specifies characteristics of SAPs, such as Isay, Isap and Tsap, as

well as
subseg

and Isafis contained in the subsegment.

For segments based~on this specification (i.e. based on movie sample tables or movie fragments):

106
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cated offset from the anchor point. If there are two files, the material in the index file starts at
hor point, i.e. immediately following the Segment Index box.

the two constraints (a) that, in time, the subsegments are contiguous, that is, each entry in thg
consecutive from the immediately preceding one and (b) within a given file*(integrated file

g:

a reference to a segment index box may include, in its byte ‘cotint, immediately following
Segment Index boxes that document subsegments;

in an integrated file, using the first offset field, it.is.possible to separate Segment Indey
boxes from the media that they refer to;

in an integrated file, it is possible to locate Segment*Index boxes for subsegments close to the
media they index;

when a separate file containing Segment Indexes is used, it is possible for the loop entries to bg
of ‘mixed type’, some to Segment Index boxes in the index segment, some to media subsegment
in the media file.

SAP types, which are allused in the semantics below. A subsegment starts with a SAP when thd
ment contains a SAP,.and for the first SAP, Isay is the index of the first access unit that follows Isap

an access unit is a sample;

aCsubsegment 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;

Segment Index boxes shall be placed before subsegment material they document, that is, before
any Movie Fragment (‘moof’) box of the documented material of the subsegment;
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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 oftype 1 or type 2 is indicated as a sync sample, or by sample is non sync sample
equal to 0 in the movie fragment;

e a SAP of type 3 is marked as a member of a sample group of type ‘rap ‘;

e aSAP of type 4 is marked as a member of a sample group of type *roll* where)the valye 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.
B8.16.3.2 Syntax

bligned (8) class SegmentIndexBox extends FullBox(‘sidx’ ) ' version, 0) {
unsigned int (32) reference ID;
unsigned int (32) timescale;
if (version==0)
unsigned int (32) earliest presentation.time;
unsigned int (32) first offset;

else {
unsigned int (64) earliest presentation time;
unsigned int(64) first offsety

unsigned int (16) reserved = 0;
unsigned int (16) reference_ courtd
for(i=1; i <= reference count;i++)

bit (1) reference_ type;
unsigned int (31) refekxénced size;
unsigned int (32) su@bsegment duration;
bit (1) starts_with SAP;
unsigned int (3) SAP type;

unsigned int (28))" SAP delta time;

B.16.3.3 Semantics

refexence ID provides the stream ID for the reference stream; if this Segment Indey box is
referenced from a “parent” Segment Index box, the value of reference ID shall be the same
as the value of reference_ ID of the “parent” Segment Index box;

hin this

box ded-tha 3 3 —¥or 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

stdqrts with SAP indicates whether the referenced subsegments start with @SAP. For thg

SAPR type indicates a SAP type as specified in Annex |, or the value 0. Other type values arg

SAB delta_time: indicates Tsap of the first SAP, in decoding order, in-the referenced subsegmen{

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

efeTence streamnt 1 the Next SUbSegment (or the (TSt subsegment of the next segment, I this 13
the last subsegment of the segment, or the end presentation time of the reference stream ifithis
is the last subsegment of the stream) and the earliest presentation time of any access unit of thé
reference stream in the referenced subsegment; the duration is in the same(units ag
earliest presentation time;

detailed semantics of this field in combination with other fields, see the table below.

reserved. For the detailed semantics of this field in combination with other fields, see the tablg
below.

for the reference stream. If the referenced subsegmentss"do not contain a SAP
SAP_delta_time isreserved with the value 0; otherwise SAR) delta time is the differencg
between the earliest presentation time of the subsegment,and the Tsap (note that this difference
may be zero, in the case that the subsegment starts with a/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

oD _Jdol P
WAL A\ A wsgn By oy e § C LT,

0 1to 6, 1 (index) All the referenced subsegments
inclusive contain a SAP of at most-the’given
SAP type and none ofithese SAPs
is of an unknown type.

1 0 0 (media) The subsegment starts with a SAP of
an unknown type.

1 0 1 (index) All thereferenced subsegments start
with@ SAP which may be of an
unknown type

1 1to 6, 0 (media) The referenced subsegment starts
inclusive with a SAP of the given SAP_tyge.

1 1to 6, 1 (index) All the referenced subsegments start
inclusive with a SAP of at most the given

SAP type and none of these SAPs
is of an unknown type.

B8.16.4 Subsegment Index Box

B.16.4.1 Definition

Box Type: “ssix’
Container: File
Mandatory: No

Duantity: Zero or more

[he Subsegment Index box ('ssix') provides a mapping from levels (as specified by thg Level
Assighmient box) to byte ranges of the indexed subsegment. In other words, this box provides a Jompact
ndex for how the data in a subsegment is ordered according to levels into partial subsegnients. 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 lea

f subsegments based on this specification (i.e. based on movie sample tables and movie

fragme

NOT
toge
with|
bits]
fragi
(incl
movj
both

Y
Tt

Each level shall be assigned to exactly one partial subsegment, i.e. byte ranges for one levelshal
be contiguous.

Levels of partial subsegments shall be assigned by increasing numbers within a subsegment, i.e.
samples of a partial subsegment may depend on any samples of preceding partial subsegments
in the same subsegment, but not the other way around. For example, eaCh) partial subsegment
contains samples having an identical temporal level and partial \subsegments appear in
increasing temporal level order within the subsegment.

When a partial subsegment is accessed in this way, for any,assignment type other than 3
the final Media Data box may be incomplete, that is, l€s§*data is accessed than the length
indication of the Media Data Box indicates is present. The length of the Media Data box may
need adjusting, or padding used. The padding fXag in the Level Assignment Box indicated
whether this missing data can be replaced by zeres”If not, the sample data for samples assigned
to levels that are not accessed is not present, and’care should be taken not to attempt to process
such samples.

The data ranges corresponding to partial subsegments include both Movie Fragment boxes and
Media Data boxes. The first partial\subsegment, i.e. the lowest level, will correspond to a Movie
Fragment box as well as (parts of) Media Data box(es), whereas subsequent partia
subsegments (higher levels}ay correspond to (parts of) Media Data box(es) only.

E assignment type gqual’to 0 (specified in the subsegment index box ‘leva’) can be used, for example,
ther with the temporaldevel sample grouping (‘tele’) when frames of a video bitstream are temporally ordered
in subsegments; assdgnment type equal to 2 can be used, for example, when each view of a multiview video
ream is contained-in-a separate track and the track fragments for all the views are contained in a single movie
nent. assignment type equal to 3 may be used, for example, when audio and video movie fragments
uding the respective Media Data boxes) are interleaved. The first level can be specified to contain the audio
e fragments )(including the respective Media Data boxes), whereas the second level can be specified to contain
audio afndvideo movie fragments (including all Media Data boxes).
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8.16.4.2 Syntax

aligned(8) class SubsegmentIndexBox extends FullBox(‘ssix’, 0, 0) {
unsigned int (32) subsegment count;
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;

B8.16.4.3 Semantics
subsegment count is a positive integer specifying the number of subsegments. for which

reference count (i.e, the number of movie fragment references)~in the imm
preceding Segment Index box.

range count specifies the number of partial subsegment levels into which the media
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 assigned.

B.16.5 Producer Reference Time Box

B.16.5.1 Definition

Box Type: “prft’
Container: File
Mandatory: No

Duantity:  Zero or more

[he producer reference time box supplies relative wall-clock times at which movie fragments,
Containing movie fragments (such.as'segments) were produced. When these files are both pi
hnd consumed in real time, this/can provide clients with information to enable consumpt
production to proceed at equivalent rates, thus avoiding possible buffer overflow or underflow.

[his box is related to the-next movie fragment box that follows it in bitstream order. It must fol
segment type or segment index box (if any) in the segment, and occur before the following

First of themshall occur before the first movie fragment box in that segment.

The box.eontains a time value measured on a clock which increments at the same rate as
synehronized NTP [RFC 5905] clock, using NTP format. This is associated with a media time fo

015(E)

partial

subsegment information is specified in this box. subsegment count~Shall be egual to

pdiately

data is

or files
oduced
on and

ow any
P movie

‘ragment box (to“which it refers). If a segment file contains any producer reference time boxes, then the

a UTC-
- one of

rhe tracks in the movie fragment. That media time should be in the range of times in that trac

k in the

associated movie fragment.

Producer reference times should be associated with at most one track.
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8.16.5.2

aligne
uns
uns
if

} e
}

Syntax

d(8) class ProducerReferenceTimeBox extends FullBox (‘prft’, version, 0) {

igned int (32) reference track ID;
igned int(64) ntp timestamp;
(version==0)

unsigned int (32) media time;
lse {

unsigned int (64) media time;

8.16.5.3 Semantics

ref
nty
med

NOT]
the 1
box.

8.17 Support for Incomplete Tracks

8.17.1 General

This Su

may cohtain samples that are marked empty or not received using the sample format.

erence_track ID providesthe track ID for the reference track.

_timestamp indicates a UTC time in NTP format corresponding to decoding time.
lia time corresponds to the same time as ntp timestamp, but in the time units used for thg
reference track, and is measured on this media clock as the media is produced.

E in most cases this timestamp will not be equal to the timestamp of the first sample of the adjacent segment of
eference track, but it is recommended it be in the range of the segment containing this produeer reference time

bclause documents the sample entry formats for tracks that'are incomplete. Incomplete trackg

Incom

assignments and padding flag in the Level Assignnient box indicates that the data in a Media Dat3
box thalt is not received can be replaced by zeros..Gonsequently, sample data assigned to non-accessed

levels i
partiall
be inco

This Subclause specifies support for. sample entry formats for incomplete tracks. With this support
readerd can detect incomplete trdcks from their sample entries and avoid processing such tracks or taks

the pos

112

ete tracks may result, for example, when subsegments are received partially according to leve

5 not present, and care should be taken not to attempt to process such samples. However, if
y received subsegments some tracks might remain complete in content while other tracks mighf
mplete and only contain data that islincluded by reference into the complete tracks.

Gibility of empty or not received samples into account when processing such tracks.
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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

bample data of incomplete tracks may be included into samples of other tracks by reference, and hence
hn incomplete track should not be removed as long as any track referencé peints to it.

NOTE - The choice of level by the original recording client may vary over.time, and at times represent 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, forya period. Note also that the ‘original
format’ may have indicated encryption, if partial reception afid decryption works for that encryption
format.

B.17.2 Transformation

[he sample entry for a track that becomes incomplete e.g. through partial reception, should be mpodified
s follows:

1) The four-character-code ©f the sample entry, e.g. ‘avcl’, is replaced by a new|sample
entry code *icpv’ meaning an incomplete track.

2) A Complete Track Information box is added to the sample description, leaving dll other
boxes unmodified.

3) The original sample entry type, e.g. ‘avcl’, is stored within an Original Format box
contdined in the Complete Track Information box.

After transfofmdtion, an example AVC sample entry might look like:

~lass _IncompleteAVCSampleEntry () extends VisualSampleEntry (‘icpv’) {
CompleteTrackInfoBox () ;

AVCConfigurationBox config;

MPEG4BitRateBox (); // optional

MPEGZEXTCENS 1ONDESCT1pLtorsSBoxX (J; // optional
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8.17.3 Complete Track Information Box

8.17.3.1

Definition

Box Types: ‘cinf’

Contain

er: Sample Entry for an Incomplete Track

Mandatory: Yes
Quantity:  Exactly one

The Complete Track Information Box contains, within the Original Format Box, the sample entry format

of the rnmp]nfn track that was transformed to the present inrnmp]nfn track It may contain nph'nha

boxes for example including information required to process samples of the present incomplete track]
The Complete Track Information Box is a container box. It is mandatory in a sample entry thatyuses 3
code indicating an incomplete track.

8.17.3.7 Syntax
aligngd (8) class CompleteTrackInfoBox (fmt) extends Box('cinf') {
OrilginalFormatBox (fmt) original format;

}
9 H
9.1 R
9.1.1 |

RTP is
defined
packing
that the
codecs

In stang
IP’s po
session
track (d
media {
througli

This dd
declara
Note th

int Track Formats
TP and SRTP Hint Track Format
ntroduction

the real-time transport protocol defined by the IETF (RFC 3550 and 3551) and is currently
to be able to carry a limited set of media types<principally audio and video) and codings. The
of MPEG-4 elementary streams into RTP is under discussion in both bodies. However, it is cleaf
way the media is packetized does not differ in kind from the existing techniques used for othet
n RTP, and supported by this scheme.

lard RTP, each media stream is sent as a separate RTP stream; multiplexing is achieved by using
t-level multiplexing, not by interleaving the data from multiple streams into a single RTH
However, if MPEG is used,)it may be necessary to multiplex several media tracks into one RTH
.g. when using MPEG-2 transport in RTP, or FlexMux). Each hint track is therefore tied to a set of
racks by track references. The hint tracks extract data from their media tracks by indexing
this table. Hint track references to media tracks have the reference type *hint".

sign decides*the packet size at the time the server hint track is created; therefore, in thg
Lions for the hint track, we indicate the chosen packet size. This is in the sample-description
at it ig"valid for there to be several RTP hint tracks for each media track, with different packe

size ch
track is
server.

pices. Similarly the time-scale for the RTP clock is provided. The timescale of the server hin{
usually chosen to match the timescale of the media tracks, or a suitable value is picked for the
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.

D.1.2 Sample Description Format

RTP server hint tracks are hint tracks (media handler *hint ‘), with an entry*format in the|sample
Hescription of ‘rtp *:

~lass RtpHintSampleEntry () extends SampleEntry (‘rtp ‘)\{

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatall;

[he hinttrackversion is currently 1; the highest €ompatible version field specifies the oldest
yersion with which this track is backward-compatible:

[he maxpacketsize indicates the size of the largest packet that this track will generate.

[he additional data is a set of boxes, from the following.

Flass timescaleentry () extends~Box(‘tims’)
uint (32) timescale;

tlass timeoffset () extiends Box(‘tsro’) {
int (32) offset;

rlass sequenceoffiset extends Box (‘snro’) {
int (32) offset;

[he timesedle entry is required. The other two are optional. The offsets over-ride the defaulf server
pehaviour, which is to choose a random offset. A value of 0, therefore, will cause the server to apply no
bffset to 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) {
unsiigned int (32) encryption algorithm rtp;

unsligned int(32) encryption algorithm rtcp;

unsiigned int (32) integrity algorithm rtp;

unsiigned int (32) integrity algorithm rtcp;

SchemeTypeBox scheme_ type box;

SchlemeInformationBox info;

The Scleme Type Box and Scheme Information Box have the syntax defined above for protected medi3
tracks. [They serve to provide the parameters required for applying SRTP: The Scheme Type Box is used
to indi¢ate the necessary key-management and security policyfor the stream in extension to the
defined| algorithmic pointers provided by the SRTPProcessBox:(The key-management functionality is
also uged to establish all the necessary SRTP parameters:as listed in section 8.2 of the SRTH
specification. The exact definition of protection schemes istout of the scope of the file format.

The algorithms for encryption and integrity protection are defined by SRTP. The following formaf
identifiers are defined here. An entry of four spaces’($20520$20$20) may be used to indicate that thg
choice of algorithm for either encryption or integrity protection is decided by a process outside the file
format.

Format Algorithm

$R0$20$20$20 | 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
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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

‘amp]n isknown from the cnmp]n size table

bligned(8) class RTPsample
unsigned int (16) packetcount;
unsigned int (16) reserved;
RTPpacket packets [packetcount] ;
byte extradatall];

D.1.3.1  Packet Entry format
Fach packet in the packet entry table has the following structure:

bligned (8) class RTPpacket
int (32) relative time;
// the next fields form initialization for the RTP
// header (16 bits), and the bit positions gerxrespond

bit (2) RTP_version;

bit (1) P bit;

bit (1) X bit;

bit (4) CSRC_count;

bit (1) M bit;

bit (7) payload type;

unsigned int (16) RTPsequenceseeds;
unsigned int (13) reserved = 0;
unsigned int (1) extra flag;
unsigned int (1) bframe flagy
unsigned int (1) repeat flag;

unsigned int (16) entrycount;

if (extra flag) {
uint (32) extra_information_ length;
box extra_ datactlv(];

}

dataentry constructors [entrycount] ;

[he semanticscof the fields for RTP server hint tracks is specified below. RTP reception hint trgcks use
the same paeket structure. The semantics of the fields when the packet structure is used in jan RTP
Feception hint track is specified in subclause 9.4.1.4.

n.Server hint tracks, the relative time field ‘warps’ the actual transmission time away from the

‘amp]n time This allgws traffic Cmnnfhihg

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’).

ext

ext

ra_flag equal to 1 indicates that there is extra information before the constructors, in the form
of type-length-value sets.

ra_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

The rf
place in
present
MPEG |

The bf
thatis 4

9.1.3.2

There are various forms of the constructor. Each constructor is 16bytes, to make iteration easier. The

first byf

aligns
uns
}

alignsg
ext
{

}

aligns
ext

uin

uns
uns
uns

}

alignsg
ext
{

for padding to 32-bit boundaries. The value of extra information length includes thg
required padding for 32-bit boundaries.

fpoffsetTLV (‘rtpo’) gives a 32-bit signed integer offset to the actual RTP time-§tamp td
the packet. This enables packets to be placed in the hint track in decoding order, but have theij
ation time-stamp in the transmitted packet be in a different order. This is necessary for somg
ayloads.

rame flagindicates a disposable ‘b-frame’. The repeat flag indicates+d ‘repeat packet’, ong
ent as a duplicate of a previous packet. Servers may wish to optimizehandling of these packets.

Constructor format

e is a union discriminator:

d (8) class RTPconstructor (type) {

igned int (8) constructor type = typey
d(8) class RTPnoopconstructor

ends RTPconstructor (0)

t (8) padl[1l5];

d(8) class RTPimmediateconstructor
ends RTPconstructor(ly

igned int (8) count ;

igned int (8) data [count] ;
igned int (89 pad[1l4 - count];

d(8) class RTPsampleconstructor
ends\URTPconstructor (2)

ned int (8) trackrefindex:

si

uns
uns
uns
uns
uns

}

igned int(16) 1length;

igned int (32) samplenumber;

igned int (32) sampleoffset;

igned int (16) Dbytesperblock = 1;
) =

igned int (16 samplesperblock 1;

aligned(8) 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 head

015(E)

er). For

int tracks where the media 1s sent 'In the clear, the sample entry then specilies the bytes
'rom the media track, by giving the sample number, data offset, and length to copy. The track.tg
may index into the table of track references (a strictly positive value), name the hint track itself]
the only associated media track (0). (The value zero is therefore equivalent to the value 1)

[he bytesperblock and samplesperblock concern compressed audio, using a scheme
MP4, in which the audio framing was not evident in the file. These fields have the fixed values
MP4 files.

[he sampledescription mode allows sending of sample deseriptions (which would
blementary stream descriptors), by reference, as part of an RTP ‘packet. The index is the ingd
SampleEntry in a Sample Description Box, and the offset is relative to the beginning
BampleEntry.

For complex cases (e.g. encryption or forward error‘cetrection), the transformed data would bég
nto the hint samples, in the extradata field, and’then sample mode referencing the hint tra
would be used.

Notice that there is no requirement that.sticcessive packets transmit successive bytes from th
stream. For example, to conform with RTP-standard packing of H.261, it is sometimes require
byte be sent at the end of one-packet and also at the beginning of the next (when a mag
boundary falls within a byte).

D.1.4 SDP Information

hecessary relationships between the SDP information, and the RTP streams, such as the map
payload IDs_to\MIME names. Provision is therefore made for the hinter to leave fragments
nformationiin the file, to assist the server in forming a full SDP description. Note that there are r
SDP entries, which the server should also generate. The information here is only partial.

to copy
ference
(-1), or

brior to
of 1 for

contain
ex of a
of that

placed
ck itself

b media
d that a
roblock

btreaming servers Ausing RTSP and SDP usually use SDP as the description format; and thlere are

ping of
of SDP
equired

SDP, information is formatted as a set of boxes within user-data boxes, at both the movie and t]]l

e track

first ‘m="in the SDP file).

9.14.1 Movie SDP information

evel. The text in the movie-level SDP box should be placed before any media-specific lines (before the

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 tfack level, the structure is similar; however, we already know that this track is an RTP hintitrack
from the sample description. Therefore the child box merely specifies the description format.

aligngd (8) class trackhintinformation extends box(‘hnti’) {

aligngd (8) class rtptracksdphintinformation extends box(‘sdp ‘) Y
char sdptextl[];

The sdptext is correctly formatted as a series of lines, each terminatedby <crlf>, as required by SDP.
9.1.5 S$tatistical Information

In addition to 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 witlra variety of sub-boxes that it may contain.

aligngd (8) class hintstatisticsbox extendsivbox (‘hinf’) {

aligngd (8) class hintBytesSent extends  box(‘trpy’) {

uint (64) bytessent; } // total,bytes sent, including 12-byte RTP headers
alilgned (8) class hintPacketsSentiextends box (‘nump’) {

uinlt (64) packetssent; } // tetal packets sent

alilgned (8) class hintBytesSent extends box (‘tpyl’) {

uint (64) bytessent; } /A total bytes sent, not including RTP headers

aligngd (8) class hintBytesSént extends box(‘totl’) {

uint (32) bytessent; } // total bytes sent, including 12-byte RTP headers
alilgned (8) class hiptPacketsSent extends box(‘npck’) {

uint (32) packetssenty } // total packets sent

alilgned (8) class-hintBytesSent extends box (‘tpay’) {

uint (32) bytesgent; } // total bytes sent, not including RTP headers

aligngd(8) clagsg{hintmaxrate extends box(‘maxr’) { // maximum data rate
uint (32) period; // in milliseconds
uint (32) _bytes; } // max bytes sent in any period ‘period’ long

// including RTP headers
aligngd(8)' class hintmediaBytesSent extends box(‘dmed’) {

uinkeLe4) butaccant . 1 L/ total hwi-ac sent from media tra
e{e4d)—by 7 = -5 =

aligned(8) class hlntlmmedlateBytesSent extends box (‘dimm’)

uint (64) bytessent; } // total bytes sent immediate mode

allgned(8) class hintrepeatedBytesSent extends box (‘drep’) {
4)

I

0

uint (6 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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aligned(8) class hintlargestpacket extends box(‘pmax’) {

uint (32) bytes; } // largest packet sent, including RTP header

aligned (8) class hintlongestpacket extends box(‘dmax’) {

uint (32) time; } // 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]; }

NOTE Not all these sub-boxes may be present, and that there may be multiple ‘maxr’ boxes, covering different

periods.

92 AILC/LCT and ELUTE Hint Track Format

D.2.1 Introduction

[he file format supports multicast/broadcast delivery of files with FEC protection. Files/to be d¢
hre stored as items in a container file (defined by the file format) and the meta-box is amend
nformation on how the files are partitioned into source symbols. For each \source block o

partitioning depends on the FEC scheme, the target packet size, and the-desired FEC overhe

container file especially with MBMS-FEC. The actual transmission is governed by hint trag
contain server instructions that facilitate the encapsulation of souirce and FEC symbols into pack

FD hint tracks have been designed for the ALC/LCT (Asynchronous Layered Coding/Layered
[ransport) and FLUTE (File Delivery over Unidirectional Transport) protocols. LCT provides tr
evel support for reliable content delivery and stream~delivery protocols. ALC is a protocol insta
bf the LCT building block, and it serves as a bdse protocol for massively scalable reliable m
Histribution of arbitrary binary objects. FLUTE builds on top of ALC/LCT and defines a prot
Iinidirectional delivery of files.

FLUTE defines a File Delivery Table (EDT), which carries metadata associated with the files deliy
the ALC/LCT session, and provides mechanisms for in-band delivery and updates of FDT. In ¢
ALC/LCT relies on other means for out-of-band delivery of file metadata, e.g., an electronic servig
that is normally delivered~to® clients well in advance of the ALC/LCT session combined with
‘ragments that can be sént during the ALC/LCT session.

File partitionings-and FEC reservoirs can be used independently of FD hint tracks and vice vel
former aid theddesign of hint tracks and allow alternative hint tracks, e.g., with different FEC ove

symbolsfindependently for post-delivery repair, which may be performed over ALC/LCT or FI

blivered
ed with
f a FEC

encoding, additional parity symbols can be pre-computed and stored as 'FEC reservoir items. The

hd. Pre-

romposed source symbols can be stored as File reservoir items to minimize duplicate information in the

ks that
bts,

Coding
ansport
htiation
ulticast
bcol for

rered in
pntrast,
e guide
update

sa. The
rheads,

[0 re-use the'same FEC symbols. They also provide means to access source symbols and additional FEC

UTE or

put-of-band via another protocol. In order to reduce complexity when a server follows hint track

nstructions, 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

intenderd

error c

are flexiible and can be used to compose FDT fragments and interleaving of such fragments within thg
actual ¢bject transmission. Several hint tracks can be combined into one or more sessiongs_involving

simulta|

It is important to make a difference between the definition of sessions for transmission and the
scheduling of such sessions. ALC/LCT and FLUTE server files only address optimization of the servef

transm
details

scheduling applications decide such details, which are not importafat for optimizing transmissior]

session

scheduling, target addresses and ports, source addresses and ports,/and so-called Transmission Sessior

Identifi

The sample numbers associated with the samples of a-file delivery hint track provide a numbered

sequen
bitrate.

time sdaling. Sample times may simplify the scheduling process, but it is up to the server to send
ALC/LQT or FLUTE packets in a timely mannér.

A scherhatic picture of a file containing three alternative hint tracks with different FEC overhead for 3

source

122
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rrection schemes. Alternative sessions can refer to a common set of symbols. The hint trackj

heous transmission over multiple channels.

ssion process. In order to ensure maximal usage and flexibility of such'‘pre-defined sessions, al
regarding scheduling addresses, etc. are kept outside the definition.ef the file format. Externa

5 per se. In particular, the following information is outfof-scope of the file format: time

ers (TSI).

ce. Hint track sample times provide send times of ALC/LCT or FLUTE packets for a defaulf
Depending on the actual transmission bitrate, an ALC/LCT or FLUTE server may apply lineat

file is provided in Figure 6. In-this example, each source block consists of only one sub-block.
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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
track #1 X
(10 % FEC) | SrcSym [0-5119] | FEC Sym #1[0-511] | Src Sym [5120 10240 ] | FEC Sym#2,0-511] |
track #2
(129 FEC) ‘ Src Sym [0-5119 ] ‘ FEC Sym #1 [0-614] ‘ Src Sym [5120 -10240 | ‘ FEC Sym #2[0-614] ‘ N
track #3 _j Src Sym [0-5119 ] ‘ FEC Sym #1 [0-716] ‘ Src Sym [5120 -10240 ] H FEC Sym #2[0-716] ‘
(14 % FEC ) v 4 4 4 >

[he source file in the above figure is partitioned into 2 source blocks containing symbols of a fix
FEC redundancy symbols are calculatedfor both source blocks and stored as FEC reservoir items
hint tracks reference the same items in the file there is no duplication of information. The
source symbols and FEC reservoirs can also be used by repair servers that don’t use hint tracks.

D.2.3 Sample Description Format
D.2.3.1  Definition

FD hint tracks-are tracks with handler type ‘hint’ and with the entry-format ‘fdp
sample description box. The FD hint sample entry is contained in the sample description box ('S

D.2.3.2«Syntax

~lass FDHintSampleEntry () extends SampleEntry ('fdp ')

Figure 4 — Different FEC overheads of a seurce file provided by alternative hint tracks.

ed size.
. As the
priginal

in the
tsd').

ungigned 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

The hi
as in th
provide

File enf
entries
above p
by any

9.24
9.2.4.1

Each FII

Each s3
when s
in items

alignsg
FDH
Ext

Sample
packet
entry b

send times of packets forja default bitrate. Depending on the actual transmission bitrate, a server may

apply li

send packets in a-timely manner.

9.2.4.2

$ample Format

3 HLIN HYO S ] 3 H ot AR HYO S Jes 43
uolus dil T TIITIU LT AdURO 11T d SCOO51IVUIT 51 UUP LllJ LU LT 1" TIITIU LT AdUIN TTT HUCDLIUII.

httrackversion and highestcompatibleversion fields have the same interprefation
e RTP hint sample entry described in 9.1.2. As additional data a time scale entry box niay be
d. If not provided, there is no indication given on timing of packets.

ries needed for an FDT or an electronic service guide can be created by observing all sample
of a hint track and the corresponding item information boxes of the items referenced by the
artition entry IDs. No sample entries shall be included in the hint track ifthey are not referenced
sample.

Sample Container

sample in the hint track will generate one or more ED'packets.

mple contains two areas: the instructions to compose the packets, and any extra data needed
ending those packets (e.g., encoding symbols;that are copied into the sample instead of residing
for source files or FEC). Note that the size-of the sample is known from the sample size table.

d(8) class FDsample extends Box(‘'fdsa’) {
acketBox packetbox []
raDataBox extradata; //optional

numbers of FD samples (define the order they shall be processed by the server. Likewise, FI
boxes in each FD sample’should appear in the order they shall be processed. If the time scalg

px is present in the-FD hint sample entry, then sample times are defined and provide relativg

hear time scdling. Sample times may simplify the scheduling process, but it is up to the server td

Packet Entry Format

Each p

124

cketinthe FDsample has the following structure (References: RFC 3926, 3450, 34517:
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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.

D.2.4.3 LCT Header Template Format
[he LCT header template is defined as follows:

bligned(8) class LCTheaderTemplate
unsigned int (1) sender current time present;

unsigned int (1) expected residual time present;
unsigned int (1) session close bit;

unsigned int (1) object close bit;

unsigned int (4) reserved;

unsigned int (16) transport object identifier;

t can be used by a server to form an LCT header for a pdeket. Note that some parts of thelheader
Hepend on the server policy and are not included in the template. Some field lengths also depend on the
.CT header bits assigned by the server. The server may also need to change the value of the Trpnsport
Dbject Identifier (TOI).

D.2.4.4 LCT Header Extension Constructor Format
The LCT header extension constructor format is defined as follows:

hligned(8) class LCTheaderextenision

unsigned int (8) header rextension type;

if (header extension type > 127) {
unsigned int (8) dentent[3];

else ({
unsigned int (8) ‘length;
if (length >,.0)) {
unsigned\int (8) content[(length*4) - 2];

A positive value of the length field specifies the length of the constructor content in multiples qf 32 bit
wordS>A zero value means that the header is generated by the server.

ikl 1 1 £ hdlWalaal 1 1 . 1 £ 1 L A | it | ' dWalanl DIa
e usdge d4dIId Tuies 1000 LUl IIEedUucr  EXICIsSIONS  4are  dciiied Il Rru o590l (LUl RI L). 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

11 1 . h | 1 . 1
ID as wettassourceand parity symbolsimanr Fbpacket:

aligned (8) class FDconstructor (type)
unsgigned int (8) constructor_ type = type;
aligngd(8) class FDnoopconstructor extends FDconstructor (0)

unsiigned int (8) pad[15];

}

aligngd(8) class FDimmediateconstructor extends FDconstructor\(l)

ungigned int (8) count ;
unsiigned int (8) data[count] ;
unsiigned int (8) pad[1l4 - count];

}

aligngd(8) class FDsampleconstructor extends FDconstructor (2)

signed int (8) trackrefindex;
unsigned int (16) 1length;

unsgigned int (32) samplenumber;
ungigned int (32) sampleoffset;
unsgigned int (16) bytesperblock = 1;
unsiigned int (16) samplesperblock ="1;

}

aligngd(8) class FDitemconstructox.extends FDconstructor (3)

unsligned int (16) item ID;

unsligned int (16) extente<lndex;

unsligned int (64) data ©Offset; //offset in byte within extent

unsiigned int (24) dat& fength; //non-zero length in byte within extent or

//1if (data length==0) rest of extent

}

aligngd(8) class EDitemconstructorlLarge extends FDconstructor (5)

unsiigned int (82) item ID;

unsligned int((32) extent_index;

unsligned_‘int (64) data_ offset; //offset in byte within extent
unsiigned.int (24) data_ length; //non-zero length in byte within extent or

//1f (data_length==0) rest of extent

}

aligned(8) class FDxmlboxconstructor extends FDconstructor (4)

unsigned int (64) data offset; //offset in byte within XMLBox or BinaryXMLBox
unsigned int (32) data_ length;
unsigned int (24) 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

02 471 Definition

Box Type:  ‘feci’

Container: Extra Data Box (‘extr’)
Mandatory: No

Puantity:  Zero or One

[he FEC Information box stores FEC encoding ID, FEC instance ID and FEC payload ID which are
when sending an FD packet.

D.2.4.7.2 Syntax

pligned(8) class FECInformationBox extends Box('feci') {
unsigned int (8) FEC encoding ID;
unsigned int (16) FEC instance ID;
unsigned int (16) source_block_number;

unsigned int (16) encoding symbol ID;

D.2.4.7.3 Semantics

RFC 5052), in which (i) value zerg“corresponds to the "Compact No-Code FEC sche
known as "Null-FEC" (RFC 3695); (ii) value one corresponds to the “MBMS FEC” (3
26.346); (iii) for values in the-range of 0 to 127, inclusive, the FEC scheme is Fully-Sy
whereas for values in therange of 128 to 255, inclusive, the FEC scheme is Under-Specifi

FEC instance ID provides a more specific identification of the FEC encoder being use
Under-Specified FEE.scheme. This value should be set to zero for Fully-Specified FEC §
and shall be ignored when parsing a file with FEC_encoding_ID in the range of 0
inclusive. FEC.instance_ID is scoped by the FEC_encoding_ID. See RFC 5052 for further d¢

source block-rumber identifies from which source block of the object the encoding sy
in the FD¢packet are generated.

encoding symbol ID identifies which specific encoding symbol(s) generated from the
blogk‘are carried in the FD packet.

D.3 MPEG-2 Transport Hint Track Format

D371 Introduction

needed

FEC_encoding ID identifies the FEC encoding scheme and is subject to JANA registra‘[c]lon (see

e" also
GPP TS
ecified,
pd.

1 for an
chemes
to 127,
ptails.
mbol(s)

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

valuablgiformation for erToTr CONCEaMeTt arnd te TeCoNStruction of the origimat transport SUrearnt.

9.3.2 Design Principles
The dedign principles of the MPEG-2 TS Hint Track Format are as follows.

A sequgnce of samples in an MPEG-2 TS Hint Track is a set of precomputed and construeted MPEG-2 TS
packetd. Precomputed packets are TS packets which are stored unchanged in the case of reception of
will be[sent as is. This is especially important where data cannot be de-multiplexed and elementary
stream§ cannot be created - e.g. when the transport stream is encrypted and-is\not allowed to be stored
decrypted. Therefore, it is necessary to be able to store the MPEG-2“TS as such in a hint track
Constrycted packets use the same approach as RTP hint tracks, i.e., the;sample contains instructions fot
a streaming server to construct the packet. The actual media data-is_contained in other tracks. A tracK
referenfe of type ‘hint’ is used.

9.3.2.1 | Reusing existing Transport Streams

It was dlesired to reuse existing TS instances and therefore an additional mechanism exists to cover 3
wide vqriety of existing TS recordings. These recofdings may consist not only of TS packets but havg
preceding or trailing data with each TS packet. A specific case for preceding data is a 4-byte timestamp
in front of each TS packet to remove the jitter.of a transmission system. A specific case for trailing datz
is the adldition of FEC when a TS packet is'transmitted over an error-prone channel.

9.3.2.2 [ Timing

MPEG-2 TS defines a single _clock for each program, running at 27MHz, which sampling value is
transpdrted as PCRs in the/TS for clock recovery. The timescale of MPEG-2 TS Hint Tracks is
recomnpended to be 90000; or an integer division or multiple thereof.

The deqoding time\pf'a sample in a MPEG-2 TS Hint Track is the reception/transmission time of the firs
bit of tHat packet.or packet group which is recommended to be derived from the PCR timestamps of the
TS, sinde ifcthe PCR times are used, piece-wise linearity can be assumed and the ‘stts’ table compactg
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.
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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

nackets per cnmp]n are used

n the case of an MPTS only one packet per sample should be used. This facilitates the use.of\the|sample
broup mechanism on a per-packet basis.

D.3.2.4 Random-access points

A sync sample is a point at which processing of a track may begin without error. Both MPTS and SPTS
hre supported by MPEG-2 TS Hint Tracks, however a random access point;.marked as a sync sample, is
hormally only defined for SPTS, where it specifies the beginning of a-packet that contains the fifst byte
bf an independently decodable media access unit (e.g. MPEG-2 ¥ideo I-frames or MPEG-4 AVC IDR
bictures) of a stream that uses differential coding. For MPTS, thé.sync sample table would normally be
present but empty, indicating that there is no point in the track at which processing of the entire track
may begin without error. It is recommended that the PSI/SI be in the Sample Description so that true
rfandom-access with just the media data is possible.

Note that in the case of an MPTS, the sync samplé‘table is present but empty (which means esgentially
that no sample is a sync sample).

Note also that in case of an SPTS, samples including multiple TS packets should have a sync pojint (e.g.
GoP boundary) at the start of a sample. The sync sample table then marks the samples the syn¢ points
(e.g. the start of GoPs); if the sync.sample table is absent, all the samples are sync points. If the sync
sample table is present but empty, the sync sample positions are unknown and may be not at the start
bf samples.

NOTE: An applicatiommsearching for a key frame can start reading at that location, but in general it also has to read
further MREG=2 TS packets (regarding the file format these are subsequent samples) so that the decodef can
decode@complete frame.

D.3.2.5  Application as a Reception Hint Track

Reception”hint tracks may be used when one or more packet streams of data are recorded. They
ndicate the order, reception timing, and contents of the received packets among other things.

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

1 d Lo .
pracea e Streant

If receiyed data is extracted to media tracks, the de-hinting process must ensure that the media stfeams
are valif, i.e. the streams must be error-free (which requires e.g. error concealment).

A sample with a size of zero is permitted in reception hint tracks, and such samples may be ignored.

9.3.3 $ample Description Format

9.3.3.1 Introduction

The sample description for an MPEG2-TS reception hint track contains all.static metadata that describq
the strgam or a portion thereof, especially the PSI/SI tables. MPEG-2(TS reception hint tracks use arg
entry-format in the sample description of 'rm2t' (which indicates MPEG-2 Transport Stream). The entry
format for MPEG2-TS server hint tracks is 'sm2t'.

The static metadata documents e.g. PSI/SI tables. The presence of static metadata is optional. Wher
present], the static metadata shall be valid for the MPEG2-TS packets it describes. Consequently, if g
piece of static metadata changes in the stream, a new*sample entry is needed for the first sample at of
after the change. If static metadata is not present-in the sample entry, structures, such as PSI/SI tables
stored In the MPEG2-TS packets are valid and\the stream must be scanned in order to find out which
values of static metadata are valid for a parficular sample.

9.3.3.2 | Syntax

class MPEG2TSReceptionSampleEntry extends MPEG2TSSampleEntry (“rm2t”) {
class MPEG2TSServerSampleEntry extends MPEG2TSSampleEntry (“sm2t”) {

class MPEG2TSSampleEntry (name) extends HintSampleEntry (name) {
ulnt (16)<hinttrackversion = 1;
uint (LeY~highestcompatibleversion = 1;
uint 48) " precedingbyteslen;
uint8) trailingbyteslen;

uint (1) precomputed only flag;
uint (7) reserved;
box additionaldatall;

}

9.3.3.3 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

OIle OI edacCll OI FA1DOX NnI1r X, 1T [11] [Y X DI [ (111 [ [

. { 0B0X, alrSampie EBOX present w additionaldata
['he following optional boxes for additionaldata are defined:

bligned(8) class PATBox () extends Box (‘tPAT’) {

uint (3) reserved;
uint (13) PID;
uint (8) sectiondatall] ;

bligned(8) class PMTBox () extends Box (‘tPMT’) {

uint (3) reserved;
uint (13) PID;
uint (8) sectiondatall] ;
bligned(8) class ODBox () extends Box (‘tOD )< {
uint (3) reserved;
uint (13) PID;
uint (8) sectiondatall] ;
bligned(8) class TSTimingBox () extends™Box(‘tsti’) {
uint (1) timing derivation method;
uint (2) reserved;
uint (13) PID;
bligned(8) class InitialSampleTimeBox() extends Box(‘istm’) {

uint (32) initialsampletime;
uint (32) reserved;

The 'tPAT' box contains the section data of the PAT and each 'tPMT' box contains the section dath of one
bf the PMTs.

n the case~of/ an SPTS, it is strongly recommended that the 'tPMT' box is present|in the
bdditionaldata. If the PMT is not present in the sample data, then it shall be present in the
hdditionaldata. If the 'tPMT' box is present, it shall be the PMT for the program contained in the
cample data (although the recorded stream may contain other programs and be an MPTS).

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

that the STC was recovered for derivation of the reception time.

0x1 piecewise linearity between PCRs: the sample time is derived from a reconstructed STC fot
this program. Piecewise linearity between adjacent PCRs is assumed and all TS packets
in the samples have a constant duration in this range.

9.3.4 S$ample Format
Each sample of an MPEG-2 TS Hint track consists of a set of

e [pre-computed packets: one or more MPEG-2 TS packets with the asspciated headers and trailers

e [constructed packets: instructions to compose one or more MPEG2~FS packets with the
associated headers and trailers by pointing to data of another track.

Note thpt each MPEG-2 TS packet in the sample may be precededywith a preheader (precedingbytes)
or folloived by a posttrailer (trailingbytes), as detailed in the Sample Description Format. The size of
the pregheader and the posttrailer are specified by precedingbyteslen and trailingbyteslen,
respectjvely, in the sample description to allow compactsample tables with fewer chunks.

It is possible for a mixture of precomputed andi€onstructed samples to occur in the same track. If
padding of the transport stream packet.(is required, this can be accomplished with thg

p

adaptation field or explicitly by using theMPEG2TSImmediateConstructor as appropriate.

NOTE 1: The number of MPEG-2 TS-packets in the sample can be derived from the sample size table directly if
the sample consists \‘of pre-computed packets only, which is a conclusion if the
precomputed only flag in the sample entry is set. The number of MPEG-2 TS packets in the
sample may be variable or restricted, e.g. extensions of this file format may define a sample to contain
exactly one packet.

NOTE 2 It is possible‘to compact common sequences of bytes in transport packets by including those bytes in
one or{mpre packets directly for example in their precedingbytes or trailingbytes section,
and ‘then using the MPEG2TSSampleConstructor in other places to refer to them; this is especially
relevant for runs of OxFF bytes.

9.3.4.1 | Syntax

// Cornlgstructor 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 control == "10~ ||
adaptation field control == "117))
uint (8) adaptation field[headerdatalen-3D);

MPEG2TSConstructor constructors[num_constructors];
} else if (sync _byte == OxFF) ({
// implicit null packet that has been remeved

uint (8) trailingbytes[trailingbyteslenly;

/ Sample format
bligned(8) class MPEG2TSSample {
MPEG2TSPacketRepresentation sample[];

D.3.4.2 Semantics

precedingbytes contains any extra data preceding the packet, typically provided by the recording
device. For example, this may include a timestamp.

sync_byte: if this value:is'0x47, then the packet representation contains a transport stream [packet
(a precomputed reception hint track sample), with the remaining bytes following in the fjeld
packet. The values 0x00 and 0x01 are used for constructed packet representation(s). If
MPEG2TSSampleConstructor is used to construct packet representation(s), it points to a ftrack
indexed by trackrefindex in the track reference box with reference type 'hint". If this vplue is
0xFF, itimplies that a null packet has been removed at this position. All other values are
currently reserved.

trackpefindex indexes in the track reference box with reference type 'hint' to indicate with which
media track the current sample is associated. The samplenumber and sampleoffset fields in
the MPEG2TSSampleConstructor point into this media track. The trackrefindex staits from
value 1. The value Q 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.

© ISO/IEC 2015 - All rights reserved 133


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

ISO/IEC 14496-12:2015(E)

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/IEC13818-1.

Neither|the format of precedingbytes nor trailingbytes are defined by this specification.

The [emaining fields (transport error indicator, payload unit start imdicator
transgort priority, PID, transport scrambling control, adaptation field control
continuity counter, adaptation field) of the sample structure contain a copy<of the packef
header jof 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 Szrclause 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 thg
protectlon mechanism and the original four character codexHowever, in this case the track is nof
protectgd; it is an ‘in the clear’ hint track which contains protected data. This Subclause describes how
hint trdcks should be marked as carrying protected data, using a similar mechanism, and utilizing the
same boxes.

9.3.5.2 [ Syntax

class |ProtectedMPEG2TransportStreamSampleEntry
extlends MPEG2TransportStreamSampleEntry (‘pm2t’) {
PrdtectionSchemeInfoBox SchemeInformation;

9.3.5.3 Semantics

The SchemeInformation(isinf) box (defined in 0) shall contain details of the protection schems
applied{ This shall include the 0riginalFormatBox which shall contain the original sample entry type
of the MPEG-2 Transport StreamSampleEntry box.

9.4 R[TP, RTCP, SRTP and SRTCP Reception Hint Tracks

9.4.1 RTPR Reception Hint Track

94.1.1 Introduction

This Subclause specifies the reception hint track format for the real-time transport protocol (RTP), as
defined in IETF RFC 3550.

134 © ISO/IEC 2015 - All rights reserved


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

ISO/IEC 14496-12:2015(E)

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.

[he 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 reference-to the hint
samples, or combining both approaches. As noted earlier, conversion of received streams t¢ media
fracks allows existing players compliant with earlier versions of the ISO base média file format to
process recorded files as long as the media formats are also supported. Storing,theoriginal RTP headers
Fetains valuable information for error concealment and the reconstruction of the original RTP stream. It
s noted that the conversion of packet payloads to media samples may happen "off-line" after recording
bf the streams in precomputed RTP reception hint tracks has been completed.

D.4.1.2  Sample Description Format

[he entry-format in the sample description for the RTP regeption hint tracks is 'rrtp'. The syntax of the
tample entry is the same as for RTP server hint tracks having the entry-format 'rtp ".

~lass ReceivedRtpHintSampleEntry () extends®SampleEntry (‘rrtp'‘) {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatal];

[he entry-format identifier in the sample description of the RTP reception hint track is different from
the entry-format in the sample description of the RTP server hint track, in order to avoid using|an RTP
Feception hint track that contains errors as a valid server hint track.

[he additionaldata set-of boxes may include the timescale entry ('tims') and time offset| (‘tsro')
boxes. Moreover, the@dditionaldata may contain a timestamp synchrony box.

[he timescale entry box (' tims’) shall be present and the value of timescale shall be set to match the
Clock frequency of the RTP timestamps of the stream captured in the reception hint track.

[he time“offset box (*tsro’) may be present. If the time offset box is not present, the value of the field
bf fset is inferred to be equal to 0. The value of the field of fset is used for the derivation of the RTP

[imestamp chppﬁﬁpdin()41 4

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
timrestamps of othrer RTP receptiomhinttracks:

timMestamp sync equal to 1 indicates that the RTP timestamps of the present RTP reception hinf
track derived from the Formula in 9.4.1.4 reflect the received RTP timestamps exactly (without
corrected synchronization to any other RTP reception hint track).

timestamp sync equal to 2 indicates that RTP timestamps of the present RTP reception hint track
derived from the Formula in 9.4.1.4 are synchronized with RTP timestampsDof other RTH
reception hint tracks.

When gimestamp sync is equal to 0 or 1, a player should correct the inter-stream synchronizatior
using sfored RTCP sender reports. When timestamp sync is equal to 2, the'\media contained in the
RTP reception hint tracks can be played out synchronously according~to the reconstructed RTE
timestamps without synchronization correction using RTCP Sender Réports. If it is expected that thg
RTP reg¢eption hint track will be used for re-sending the recorded RTP stream, it is recommended thaf
timestlamp sync be set equal to 0 or 1, because the stored RTCP-sender reports can be reused.

timestlamp sync equal to 3 is reserved.
The valjie of timestamp_sync shall be identical for alllRTP reception hint tracks present in a file.

When RTCP is also stored, using an RTCP hint track, the timestamp relationship between the RTP and
RTCP hjnt tracks can only be maintained if the'RTP timestamps are anchored by using a set time offsef
(‘tsro’) n the RTP track, and hence the tinie offset is mandatory if RTCP is stored in an RTCP hint track.

Zero orl one ReceivedSsrcBox identified with the four-character code ‘rssr’ shall be present in the
additjonaldata of a sample descriptor entry of a RTP reception hint track:

class [ReceivedSsrcBox~extends Box (‘rssr’) {
ungigned int (32)_.\SSRC
}

The SSRC value mustequal the SSRC value in the header of all recorded SRTP packets described by thg
sample|description:

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.

9414 Packet Entry Format

Fach packet in the packet entry table has same structure as for server (transmission) hint tr
D.1.3.1.

Where 1 is the sample number of a sample, the sum of the sample time DT(i) as spécified in 8.6
relative time indicates the reception time of the packet. The clock source for the reception|
indefined and may be, for instance, the wall clock of the receiver. If the range of reception tin
Feception hint track overlaps entirely or partly with the range of reception’times of another reg
hint track, the clock sources for these hint tracks shall be the same.

t is recommended that receivers may use a constant value for Sample delta in the decoding

yariation by setting relative time adaptively in storedyreception hint samples. This arrange
betting the values of sample delta and relative time can facilitate a compact decoding
sample box. In this case timestamp_sync is set to 1, the sample durations are mostly constant,
fime offset (‘tsro’) is stored in the sample entry.

[he values of RTP version, P bit;3@X bit, CSRC count, M bit, payload typ
RTPsequenceseed shall be set equal tothe V, P, X, CC, M, PT and sequence number fields of {
backet captured in the sample.

[he fields bframe flagand repeat flagare reserved in reception hint tracks and must be zet

[he semantics of extra.€lagand extra information length are identical to those of spec
the RTP server hint tracks.

['he following TI{V-boxes are specified: rtphdrextTLV, rtpoffsetTLV, receivedCSRC.

f the x_bigJs set a single rtphdrextTLV box shall be present for storing the received RTP
fxtension,

b1igned (8) class rtphdrextTLV extends Box (‘rtpx’)

acks, in

1.2 and
time is
nes of a
ception

time to

sample box ('stts') as much as reasonable and smooth out packet scheduling and end-to-end delay

ment of
time to
and the

b, and
he RTP

0.

fied for

Header

unsigned int (8) datall;
!
data is the raw RTP Header Extension which is application-specific.

The syntax of the rtpof fsetTLV box is specified in 9.1.3.1.

offset indicates a 32-bit signed integer offset to the RTP timestamp of the received RTP pack

et. 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,

© ISO/IEC 2015 - All rights reserved

137


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

ISO/IEC 14496-12:2015(E)

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*

NOT

NOT]

For the
be the

If thev
receive
charact

alignsg
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CSRC[

9.4.1.5
Both m

9.4.2 1}

9.4.2.1

This Sy
defined

RTCP i
Protocg

formula (1) RTP timestamp calculation

E 1: 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 fset) (assuming that the resulting value would he greater than or equal to 0)
This is recommended.

E 2: RTP timestamps do not necessarily increase as a function of RTP sequence number in all RTP streaiis,
i.e,, transmission order and playback order of packets may not be identical. For example, mang)video
coding schemes allow bi-prediction from previous and succeeding pictures in playback order. As
samples appear in tracks in their decoding order, i.e., in reception order in case of RTP recéption hint
tracks, of fset in the rtpof £setTLV box can be used to warp the RTP timestamplaway from the
sample time DT(i).

purpose of edits in Edit List Boxes, the composition time of a received RTP-packet is inferred td
um of the sample time DT(i) and of £set as specified above.

hlue of CSRC__count is not equal to zero, a receivedCSRC boX\may be present for storing the
l CSRC header fields for each RTP packet. The receivedCSRC box is identified with the four
er code ‘resr’

d(8) class receivedCSRC extends Box ('rcsr™)) {
igned int(32) CSRC[]; //to end of the (box

Imber of entries in CSRC[] equals the CCcvalue of received SRTP packets. The nth entry of
shall equal the nth CSRC value of the RTP-packet header.

SDP information
pvie and track SDP information'may be present, as specified in 9.1.4.

RTCP Reception Hint Track

Introduction

bclause specifies the reception hint track format for the real-time control protocol (RTCP)
in [ETF RE€.3550.

5 used,for real-time transport of control information for an RTP session over the Internef

control

1 During streaming, each RTP stream typically has an accompanying RTCP stream that carries

. L L) £ 1 intanind ray inlaaFalat L) 1. 1 . inlaaValnl h
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associated to the corresponding RTP reception hint track through a track reference.

The for

mat 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 audi

o/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 jitter.

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
to 2.

is equal

benerated on-the-fly during transmission.
D.4.2.2  General

[here shall be zero or one RTCP reception hint track for each RTP receptieh hint track. A
Feception hint track shall contain a track reference box including a reference of type 'cdsc
hssociated RTP reception hint track.

When i is the sample number of a sample, the sample time DT(i)-as specified in 8.6.1.2 indic
reception time of the packet. The clock source for the reception time shall be the same as
hssociated RTP reception hint track. The value of timeseade in the Media Header Box of a

RTP reception hint track.
D.4.2.3  Sample Description Format

[he entry-format in the sample descriptiohfor the RTCP reception hint tracks is 'rtcp'. It is ot
dentical in structure to the sample_entry format for RTP. There are no defined boxes
bdditionaldata field.

D.4.2.4  Sample Format

D.4.2.4.1 Introduction

Fach sample in the reception hint track represents one or more received RTCP packets. Each
contains two areas:the raw RTCP packets and any extra data needed. Note that the size of the s3
known from the)Sample size table, and that the size of an RTCP packet is indicated within the
tself (as dociimented in RFC 3550), as a count one less than the number of 32-bit words in that

D.4.2.4.2. Syntax

[here is no server hint track equivalent for the RTCP reception hint track, since RTCP messdges are

n RTCP
to the

hites the
for the
n RTCP

reception hint track shall be equal to the value of timeséale in the media header box of the asgociated

herwise
for the

sample
mple is
packet
acket.

bYigned (8) class receivedRTCPpacket

unsigned 1nt (8) datall;

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 Introduction

This Subclause specifies the reception hint track formats for the secure real-time transport pretoco
(SRTP),as defined in IETF RFC 3711.

SRTP ig a secure extension of the real-time media transport (RTP) over the Internet Protocol. Each
SRTP sfream carries one media type, and one SRTP reception hint track carries one:'SRTP stream
Hence, recording of an audio-visual program results into at least two SRTP reception hint tracks.

The degign of the SRTP reception hint track format follows the design of RTP reception hint tracks and
reuses most of the framework provided by RTP reception hint tracks. The-major difference betweer
RTP and SRTP reception hint tracks is that the actual media payload is stored in an encrypted form fot
SRTP reception hint tracks, whereas it is unencrypted for RTP reception hint tracks. SRTP receptior
hint trgcks provide additional boxes to store information necessary to decrypt encrypted content or
playbadk. Additionally, all header fields of the SRTP packet header shall be stored with the payload, as
this infprmation is necessary to check the integrity of the received data. SRTP reception hint tracks arg
commohly used together with SRTCP reception hint tracks:.

SRTP rgception hint tracks may, for example, be used’to store protected mobile TV content.
9.4.3.2 [ Sample Description Format
9.4.3.2.1 Sample Description Entry

The sample description format for~SRTP reception hint tracks is identical to that for RTP reception hint
tracks yvith the exception that(the sample entry name is changed from ‘rrtp’ to ‘rsrp’ and that it may
containladditional boxes:

class [ReceivedSrtpHintSampleEntry () extends SampleEntry (‘rsrp‘) ({

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatal];

}

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry (‘rrtp'). Thd
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.

bligned(8) class ReceivedCryptoContextIdBox extends Box (‘ccid’) {
unsigned int (16) destPort;
unsigned int (8) ip version;
switch (ip version)
case 4: // 1Ipv4
unsigned int (32) destIP;
break;
case 6: // IPvé6
unsigned int (64) destIP;
break;

[he destPort and destIP parameters contain the port number and the IP address (as present in the
received IPv4 or IPv6 packages), respectively, of the SRTP sessipn via which the recorded SRTP jpackets
vere received. ip_version contains either 4 or 6 representing [Pv4 or IPv6, respectively.

D.4.3.2.3 Rollover Counter Box

/ero or one RolloverCounterBox, identified with the four-character code ‘sroc’, may be present in
the additionaldata of a sample descriptor entry of an SRTP reception hint track. Typically, the
Follover counter value changes every 65536 SRTP package.

hligned(8) class RolloverCountexrBox extends Box (‘sroc’)
unsigned int (32) rollovegcounter;
}

[he rollover counter isa non-zero integer that gives the value of the ROC field for all asgociated
received SRTP packets.

NOTE: The rolloyey counter (ROC) is an element of the cryptographic context of a SRTP stream and depends on
the absolute position of a packet in an RTP stream. Knowledge of the ROC value is necessary in order to decrypt a
received SRFP packet. It is optional to use the rollover counter box as RFC 4771 defines as an optjonal
mechanism to signal the ROC value explicitly in the authentication tag of a SRTP package.

D.4.3.3 Sample and Packet Entry Format

Both, \'sample format and packet Entry 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 thg
corresponding SRTP reception hint track through a track reference.

The format of the SRTCP reception hint tracks allows the storage of SRTCP Packets in the hint samples
e.g., of §RTCP Sender Reports.

The SRTCP Sender Reports are of particular interest for stream recording, because they reflect thg
currenf status of the server, e.g., the relationship of the media timing (SRTP timestamp of audio/vided
packetd) to the server time (absolute time in NTP format). Knowledge of\this relationship is alsd
necessdry for playback of recorded SRTP reception hint tracks in order to’bg able to detect and correcf
clock drift and jitter.

The tinjestamp synchrony box as specified in 9.4.1.2 makes it p@ssible to correct clock drift and jitte
before playing a file, and therefore recording of SRTCP streams.is optional.

There i§ no server hint track equivalent for the SRCTP recéption hint track, since SRTCP messages areg
generatled on-the-fly during transmission.

9.4.4.2 General

There ghall be zero or one SRTCP receptien-hint track for each SRTP reception hint track. An SRTCH
reception hint track shall contain a track reference box including a reference of type 'cdsc' to the
associafed SRTP reception hint track;

When i| is the sample number.a sample, the sample time DT(i) as specified in 8.6.1.2 indicates thg
receptipn time of the packet/ The clock source for the reception time shall be the same as for the
associafed SRTP reception hint track. The value of timescale in the Media Header Box of an SRTCH
reception hint track shall be equal to the value of timescale in the media header box of the associated
SRTP rg¢ception hinttrack.

9.4.4.3 | Sample Description Format

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

Hre-protectior mechanismand-the-original-four—charactercodeHowever i this—easethe-track is not
brotected; 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 mechanigm, and
itilizing the same boxes.

D.4.5.2  Syntax

Class ProtectedRtpReceptionHintSampleEntry
extends RtpReceptionHintSampleEntry (‘prtp') {
ProtectionSchemeInfoBox SchemeInformation;

D.4.5.3 Semantics

[he SchemeInformation (‘sinf') box shall contain details ofithe protection scheme applied. This shall
nclude the 0riginalFormatBox which shall contain thefour character code 'rrtp‘ (the four character
rode of the original RTPReceptionHintSampleEntry box):

D.4.6 Recording Procedure
bee Annex H.
D.4.7 Parsing Procedure

See Annex H.

10 Sample Groups
10.1 Random Access Recovery Points
10.1.1.1 Definition

n some coding systems it is possible to random access into a stream and achieve correct decodipg after
having decoded a number of samples. This is known as gradual decoding refresh. For example, ih video,
the encoder 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 macrpblocks
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 AudicRxreRollEntxsis used with audia streams in which not everv samnle is 2 sunc samnle:
P4 J r J r

decodirjg 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
randon] access, first it is necessary to back up by the indicated pre-roll distance, and then, (to ‘enablg
decoding to start) find the nearest sync sample at, or preceding, that position.

10.1.1.2 Syntax

class [VisualRollRecoveryEntry () extends VisualSampleGroupEntry/(“roll’)

signed int (16) roll distance;

}

class JAudioRollRecoveryEntry () extends AudioSampleGroupEntry (’roll’)

signed int (16) roll distance;

}

class |AudioPreRollEntry () extends AudioSampleGnoupEntry (’prol’)

signed int(16) roll distance;

}

10.1.1.3 Semantics

rol]l distance is a signed integer that.gives the number of samples that must be decoded in
order for a sample to be decoded correctly. A positive value indicates the number of sampled
after the sample that is a group member that must be decoded such that at the last of thesg
recovery is complete, i.e. the last sample is correct. A negative value indicates the number of
samples before the samplethat is a group member that must be decoded in order for recovery
to be complete at the ntatrked sample. The value zero must not be used; the sync sample tablg
documents random aceess points for which no recovery roll is needed.

10.2 Rate Share Groups

10.2.1 Introduction

Rate share .ifistructions are used by players and streaming servers to help allocating bitrates
dynamicallyxwhen several streams share a common bandwidth resource. The instructions are stored ir

the filelas camp]n group entries and app]y when scalable or alternative media streams at differen

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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n order to accommodate for rate share values that vary with the available bitrate, it is pos
specify more than one operation range. One may for instancekindicate that audio requires 3
percentage (than video) at low available bitrates. Technically this is done by specifying two op
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Figure 6 — Audio rate share as function of available bitrate
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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
applies

which defines a record of rate-share information. Typically the same rate-share information
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

informa
contain|
used, of

Target
availab
rate shai

point specifies a target rate share. Target rate share values specified for the first-and the last operatior]

points 4
target 1
shares

10.2.2.2

class
ung
if

}

els

unsg
uns
uns

10.2.2.3

opH
avd

tay

tion. Zero or one sample-to-group box ('sbgp') for the grouping type 'rash' can ¢hg
ed in the sample table box ('stbl') of a track. It shall reside in a hint track, if a hint track is
herwise in a media track.

Fate share may be specified for several operation points that are defined in term&of the tota
e bitrate, i.e., the bitrate that should be shared. If only one operation point is defined, the target
ire applies to all available bitrates. If several operation points are defined, then each operation

ilso specify the target rate share values at lower and higher available-bitrates, respectively. Thg
ate share between two operation points is specified to be in the ¢ ange between the target ratg
bf those operation points. One possibility is to estimate with lineaj interpolation.

Syntax

RateShareEntry () extends SampleGroupDescriptionEntry('rash') ({
igned int (16) operation point count;

(operation point count == 1) {

unsigned int (16) target rate shaxey

e |
for (i=0; i < operation point ceunt; i++) {
unsigned int (32) available bitrate;

unsigned int (16) target gate share;
}
igned int (32) maximumebitrate;
igned int(32) minimumibitrate;
igned int (8) discaxd priority;
Semantics

ration point count isanon-zero integer that gives the number of operation points.

ilable bitrate is a positive integer that defines an operation point (in kilobits per second)
[t is the{total available bitrate that can be allocated in shares to tracks. Each entry shall be
greaterthan the previous entry.
get, rate share is an integer. A non-zero value indicates the percentage of available

bandwidth that should be allocated to the media for each operation point. The value of the firs

(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
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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 bitrate. Tracks
are discarded in discard priority order and the track that has the highest discard priority value

10.2.3 Relationship between tracks

ISdiscarded fiTst

[he purpose of defining rate share information is to aid a server or player extractingddta from
n combination with other tracks. Note that a server/player streams/plays trackssimultaneousl
belong to different alternate groups and can switch between tracks that belgng to the same
broup within an alternate group. By default, all tracks are served/played simultaneously if no a
broups are defined.

Rate share information should be provided for each track. A trdek that does not include rat
nformation has one operation point and can be treated as a constant-bitrate track with discard
| 28. Target rate share, minimum and maximum bitrates do,daet apply in this case.

bperation points at the same set of total available bitfates and have the same discard prioriti
that the number and definition of operation peints may depend on time. Alternate tracks m
lifferent target rate shares, minimum and maximum bitrates.

10.2.4 Bitrate allocation

for a track. If this is the case, the target rate share shall be applied to find an allocated bitrate be

a track
 if they
switch
ternate

e share
priority

[racks that are alternates to each other shall (at eachinstance of time) define the same nuinber of

ps. Note
hy have

Rate share information on maximutw bitrate, minimum bitrate, and target rate share can be combined

fore the

mpact of the maximum anduminimum bitrates is considered.
When allocating bandwidth to several tracks, the following considerations apply:

1.

In the case all tracks have explicit target rate share values and they don’t sum up to 100 per
cent, treat them as weights, i.e., normalize them.

The\total allocation shall not exceed total available bitrate.

In"a choice between alternate tracks, the chosen track should be the track that cayses the
alternate group to have an allocation most closely in accord with its target rate share, or the
track that desires the highest bitrate that can be allocated without discarding other tra¢ks (see

below).
Tracks must have an allocation between their minimum and maximum bitrates, or be discarded.

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.

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 i

nitial sample below. By decoding this subset of samples, the rendering of the samples can be

started

An 'al
alternat

Either 1
sequen

group
startup

A play¢
from
samplq
groupir]
'alst
player {
numbel
decode

10.3.2 !

class

unsi
unsi
for
un
j=1;
do {
un
un
JH
}
}

10.3.3 !

earlier than in the case when all samples are decoded.

st ' sample group description entry indicates the number of samples in any of the respéctive
ive startup sequences, after which all samples should be processed.

rersion 0 or version 1 of the Sample to Group Box may be used with the alternative startup
e sample grouping. If version 1 of the Sample to Group.”Box is used
ing type parameter has no defined semantics but the same algorithm to derive alternativg
sequences should be used consistently for a particular value of grouping type parameter

r utilizing alternative startup sequences could operate as follows:First, an initial sync samplé
which to start decoding is identified by using, the Sync Sample Box, thg
e is non sync_ sample flag for samples enclosed in track fragments, or the 'rap 'samplg
g. Then, if the initial sync sample is associated to a;sample group description entry of type

where roll count is greater than 0, the player cah-use the alternative startup sequence. Thg
hen decodes only those samples that are mapped®o the alternative startup sequence until thg

of samples that have been decoded is equal to roll count. After that, all samples arg
i
byntax
AlternativeStartupEntry () ( extends VisualSampleGroupEntry (’alst’)

gned int (16) roll count)

gned int (16) first olbput sample;
(i=1; 1 <= roll count; i++)
signed int (32) sample offset[i];

// optional,~until the end of the structure
signed int (¥6)-/num output samples[j];
signed int(16) num total samples[j];
+;

bemantics

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
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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
sequence relative to the regular decoding time of the sample derived from the Decoding

startup
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
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

TITST OUCpUC Sample. UM OUCLpUCt _Samples j Indicates the number of the
samples of the j-th piece of the alternative startup sequence. num total samp]
indicates the total number of samples, including those that are not in the alternative
sequence, from the first sample in the j-th piece that is output to the earlier oné\(in com;
order) of the sample that ends the alternative startup sequence and, the samp
immediately precedes the first output sample of the (j+1)th piece.

10.3.4 Examples

Hierarchical temporal scalability (e.g., in AVC and SVC) improves compression efficiency but in
the decoding delay due to reordering of the decoded pictures from/the (de)coding order to|
brder. Deep temporal hierarchies have been demonstrated to useful’in terms of compression ef]
n some studies. When the temporal hierarchy is deep and the operation speed of the decoder is
[to no faster than real-time processing), the initial delay from the start of the decoding to the
Fendering is substantial and may affect the end-user experience negatively.

Figure 7 illustrates a typical hierarchically scalable(bitstream with five temporal levels. Figure 7
the example sequence in output order. Values\enclosed in boxes indicate the frame_num valu
bicture. Values in italics indicate a non-referénce picture while the other pictures are reference g
Figure 7b shows the example sequence-in decoding order. Figure 7c shows the example sequ
butput order when assuming that the otitput timeline coincides with that of the decoding timel

five picture intervals later than the decoding of the stream started. If the pictures were samplg
Hz, the picture interval is 4Qumsec, and the playback is delayed by 0.2 sec.

output
es[]jl
startup
bosition
le that

creases
output
ficiency
limited
start of

h shows
e of the
ictures.
ence in
ine and

the decoding of one picture lasts-one’ picture interval. It can be seen that playback of the streain starts

d at 25
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a) Example sequence in output order

oO=aNwWh

temporal level

Cs] 51 [e] [e] (] [@&] [e] [e] [B] _[#3] [+ [#4] [s] [76] [7] _[77] Legend
4 5 7 8 12 13 15 16
L] ] Ls] L7 & L8] 2] o 3] [1s] L] (5] Reterenceicure
El |I| El I% Non-reference picture

frame_num

[5]5] [e]6] [e]8] [9]9] [r3]73] [14]14] [r6]76] [17]17]
4 5 7 8 12 13 15 16
[3 ] [11] [14]
[ 2] [10]

b) Example sequence in decoding order

OoO=Nwh

temporal level

c) Example sequence at decoder output (delayed output order)

Figurie 7 — Decoded picture buffering delay of an example sequence with five temporal levels

Thanks
of the s

the begjnning. In other words, a player can make a trade-off between the duration of the initial startup
delay apd the initial displayed picture rate. Figure 8 and Figure 9/show two examples of alternative

startup

The samples selected for decoding and the decoder output;are presented in Figure 8a and Figure 8b

respect

frame_jum equal to 5 are not decoded. In this examplé€, the rendering of pictures starts four picturg

interva

The saving in the startup delay comes with the\disadvantage of a lower displayed picture rate at thg
beginning of the bitstream.

In the

] 5 5] o [ _[@ 5] [ = [ 04 4 @& 7] 7
] =] ] ] 7] =] 7] (7]

IR Ce] ]
[10]
o] = ] - IR

to the temporal hierarchy, it is possible to decode only a subset of the\pictures at the beginning
bquence. Consequently, rendering can be started faster but the displayed picture rate is lower af

sequences where a subset of the bitstream of Figure 7 is decoded.

vely. The reference picture having frame_num equal to 4 and the non-reference pictures having

s earlier than in Figure 7. When the picture.fate is 25 Hz, the saving in startup delay is 160 msec

[6]6] [6]8%/[9]9] [13]73] [14]14] [16]716] [17]17]
5 7 8 2 13 15 16
[3] [11] [14]
[2 ] [10]
[o]1] [s]

a) Processing of the examplé'sequence
%] [6] [&]_[&] [&] [®] (B [ [E [ (@] [#] [ [7]
=] ] (] (] KEX KO (3]
B [e] (1]

[10]
o] = ] = N

b) Examplesequence at decoder output

o=_Nwh

temporal level

o=_NwWh

temporal level

Figure 8 — An example of an alternative startup sequence

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.

[13]13] [14]714] [16]16] [17]17]

[7]8] 12 [13] 15 [18]
6 | 1] [14]
- =
(0[] [9]

a) Processing of the example sequence

oO=2NwhH

temporal level

2] ] ] ]

T 4

is

2 2 o] o

Bo - o - =

b) Example sequence at decoder output

Figure 9 — Another example of an alternative startup sequence

10.4 Random Access Point (RAP) Sample Grouping

10.4.1 Definition

A sync sample is specified to be a random access point after which.all samples in decoding orde
correctly decoded. However, it may be possible to encode an “Open” random access point, afte

point in decoding order and preceding the random acces$ point in output order need not be c
lecodable. For example, an intra picture starting an open group of pictures can be followed in d

buch “open” random-access samples can be marked by being a member of this group. Samples

samples marked by the sync sample'table be excluded).

10.4.2 Syntax

~lass VisualRandomACcessEntry () extends VisualSampleGroupEntry (‘rap ‘)

unsigned int/ M) num leading samples known;
unsigned int(7) num leading samples;

10.4.3 Semantics

num~lYeading samples known equal to 1 indicates that the number of leading sa

leading sample is such a sample associated with an “open” random access point (

" can be
r which

hll samples in output order can be correctly decoded, butrsome samples following the random access

brrectly
ecoding

brder by (bi-)predicted pictures that however précede the intra picture in output order; though they
bossibly cannot be correctly decoded if the deceding starts from the intra picture, they are not n¢eded.

marked

by this group must be random access points, and may also be sync points (i.e. it is not requiged that

ples is

known for each sample in this group, and the number is specified by num_leading_samples. A

P). 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.
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10.5 Temporal level sample grouping

10.5.1 Definition

Many video codecs support temporal scalability where it is possible to extract one or more subsets of

frames

that 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 1

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 Te

be used to group samples (access units) in a track (and potential track fragments) according"tqg

tempor
tempor
etc). Th
level re

A grou
instanc

10.5.2 !

class

L
bit
bit

10.5.3 ¢

The temporal level of samples in a sample group equals to the sample group description index.

ley

10.6 S

10.6.1 ]

A strea access point, as-defined in Annex I, enables random access into a container of media stream(s)

The SA
specifig

The syn

mporal Level sample grouping ('tele') provides a codec-independent sample grouping that car]

hl level, where samples of one temporal level have no coding dependencies on samples-of highet
bl levels. The temporal level equals the sample group description index (taking values 1, 2, 3
e bitstream containing only the access units from the first temporal level to a higher tempora
mains conforming to the coding standard.

ping according to temporal level facilitates easy extraction of temporal subsequences, fof
b using the Subsegment Indexing box in 0.

byntax

TemporallevelEntry () extends VisualSampleGroupEntry('tele')

(1) level independently decodable;
(7) reserved=0;
bemantics

el independently decodablgeytis a flag. 1 indicates that all samples of this level have nd
coding dependencies on samplesofother levels. 0 indicates that no information is provided.

[ream access point sample group

Definition

P sample grouping identifies samples (the first byte of which is the position Isay for a SAP a3
d in Annexsl)‘s being of the indicated SAP type.

tax and\semantics of grouping type parameter are specified as follows.

{

uns
uns

igned int (28) target layers;
igned int (4) layer id method idc;

target layers specifies the target layers for the indicated SAPs according to Annex I. The
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semantics 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.
layer id method_ idc notequal to 0 is specified by derived media format specifications.

10.6.2 Syntax

class SAPEntry () extends SampleGroupDescriptionEntry('sap ')

unsigned int (1) dependent flag;
unsigned int (3) reserved;
unsigned int (4) SAP_type;

10.6.3 Semantics

reserved shall be equal to 0. Parsers shall allow and ignore all values of reserved.

dependent flag shall be 0 for non-layered media. dependent flag equal te T specifies that
the reference layers, if any, for predicting the target layers may have to be decoded for adcessing
a sample of this sample group. dependent flag equalto 0 specifies thatthe referencellayers,
if any, for predicting the target layers need not be decoded for accessing’any SAP of this sample

group.
sap type values equal to 0 and 7 are reserved; sap type valuesinithe range of 1 to 6, inclusive,
specify the SAP type, as specified in Annex I, of the associated(samples (for which the first byte

of a sample in this group is the position Isay).

11 Extensibility
1.1 Objects

[he normative objects defined in this specification‘are identified by a 32-bit value, which is noymally a
Set of four printable characters from the ISO 8859-1 character set.

[0 permit user extension of the format, to-store new object types, and to permit the inter-operption of
the files formatted to this specification“with certain distributed computing environments, there are a
'ype mapping and a type extensionaméchanism that together form a pair.

Commonly used in distributed.computing are UUIDs (universal unique identifiers), which are 1p bytes.
Any normative type specified here can be mapped directly into the UUID space by composing the four
byte type value with “the twelve byte ISO reserved value, 0xXXXXXXXX-0011-001018000-
DOAA00389B71. The four character code replaces the XXXXXXXX in the preceding number. These
'ypes are identified to ISO as the object types used in this specification.

User objects™use the escape type *uuid’. They are documented above in subclause 6.2. After fhe size
hnd typefields, there is a full 16-byte UUID.

bystems which wish to treat every object as having a UUID could employ the following algorithmi

size read uint32();
type read uint32();
if (type==‘uuid’)
then uuid := read uuid()
else 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) );
uuid := object uuid type (object) ;
if (is_ISO uuid(uuid) )
write uint32( ISO_type of (uuid) )
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| and an ISO UUID.

11.2 Storage formats

The majin file containing the metadata may use other files to contain media-data. These other files may
containfheader declarations from a variety of standards, including this one.

If such [a secondary file has a metadata declaration set in it, that metadata is ot part of the overal
presentation. This allows small presentation files to be aggregated into a larger overall presentation by
building new metadata and referencing the media-data, rather than copying it.

The references into these other files need not use all the data in those(files; in this way, a subset of thg
media-dlata may be used, or unwanted headers ignored.

11.3 Derived File formats

This specification may be used as the basis as the specific file format for a restricted purpose: fof
examplg, the MP4 file format for MPEG-4 and the Motion JPEG 2000 file format are both derived from it
When a|derived specification is written, the following must be specified:

The name of the new format, and its brand~and compatibility types for the File Type Box. Generally 4
new fil¢ extension will be used, a new MIME type, and Macintosh file type also, though the definitior
and regjistration of these are outsidethe scope of this specification.

Any template fields used must~be explicitly declared; their use must be conformant with the
specification here.

The exfict ‘codingname’ and ‘protocol’ identifiers as used in the Sample Description must bg
definedl The format<f the samples that these code-points identify must also be defined. However, if
may be|preferable to fit the new coding systems into an existing framework (e.g. the MPEG-4 systemg
framewjork),sthan to define new coding points at this level. For example, a new audio format could use 3
new codingname, or could use ‘mp4a’ and register new identifiers within the MPEG-4 audid

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-enecificdofinifionc
[ MICUTa o pTCrmCuacIImIcIoTns

12.1 Video media

12.1.1 Media handler
Video media uses the *vide’ handler type in the handler box of the media box, as-defined in 8.4.3.

Auxiliary video media uses the *auxv’ handler type in the handler box of the media box, as defined in
B.4.3.

An auxiliary video track is coded the same as a video track, butuses this different handler typd, and is
hot intended to be visually displayed (e.g. it contains depth information, or other monochrome pr color
fwo-dimensional information). Auxiliary video tracks afe “usually linked to a video trackl by an
hppropriate track reference.

12.1.2 Video media header
12.1.2.1 Definition

Box Types: ‘vmhd’

Container: Media Information Box (minf’)
Mandatory: Yes

Puantity: Exactly one

Video tracks use the VidepMediaHeaderbox in the media information box as defined in 8.4.5. The video
media header contains general presentation information, independent of the coding, for videq media.
Note that the flags field’has the value 1.

12.1.2.2 Syntax

bligned8) "class VideoMediaHeaderBox
extends FullBox(‘vmhd’, version = 0, 1)
template unsigned int (16) graphicsmode

{
= 0; // copy, see below
template unsigned int (16) [3] opcolor = {0,

0, 0};

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

duratiop.

The widlth and height in the video sample entry document the pixel counts that the codec will.deliver
this engbles the allocation of buffers. Since these are counts they do not take into account pixel aspecf
ratio.

12.1.3.2 Syntax

class [VisualSampleEntry (codingname) extends SampleEntry (codinghame) {
unsiigned int (16) pre defined = 0;
conlst unsigned int (16) reserved = 0;
unsiigned int (32) [3] pre defined = 0;
ungigned int (16) width;
ungigned int (16) height;

template unsigned int (32) horizresolution = 0x00480000; // 72 dpi
template unsigned int (32) vertresolution = 0xQ0480000; // 72 dpi
confst unsigned int (32) reserved = 0;

tenplate unsigned int (16) frame count = 1;

stying[32] compressorname;

template unsigned int (16) depth = 0x0018Y%

int)(16) pre defined = -1;

// lother boxes from derived specifications

CldganApertureBox clap; // optiovnal

PixelAspectRatioBox pasp; // optional

}

12.1.3.3 Semantics

regolution fields give the resglution of the image in pixels-per-inch, as a fixed 16.16 number
frgme count indicates how many frames of compressed video are stored in each sample. Thg
default is 1, for one frame)per sample; it may be more than 1 for multiple frames per sample
Compressorname is a hame, for informative purposes. It is formatted in a fixed 32-byte field, with
the first byte set.to-the 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 to/0:

depth takes-ope of the following values
0x0018-=1mages are in colour with no alpha
width<and height are the maximum visual width and height of the stream described 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

156 © ISO/IEC 2015 - All rights reserved


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

ISO/IEC 14496-12:2015(E)

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

1 1 [Nl : JANNa) . . 1 . q
1TCUS LU DT I VopPdUIlg /T1oPdlllly PIXCTIS WIUC LU dpPpEdl S{udIC.

NOTE When adjusting pixel aspect ratio, normally, the horizontal dimension of the video is scaled, if,needed
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 thteugh the pipeli
far as possible. If the transformation resulting from ‘correcting’ pixel aspect ratio to a square grid, normalizi]
the track dimensions, composition or placement (e.g. track and/or movie matrix), and ngfmalizing to the dis
characteristics, is a unity matrix, then no re-sampling need be done. In particular} video should not b
sampled more than once in the process of rendering, if at all possible.

[here are notionally four values in the CleanApertureBox. These (parameters are represent
'raction N/D. The fraction may or may not be in reduced terms. We.refer to the pair of parametel

For cleanApertureWidth and cleanApertureHeight;both N and D must be positive.

NOTE These are fractional numbers for several reasons. First, in some systems the exact width after pixel a{
ratio correction is integral, not the pixel count before.that correction. Second, if video is resized in thg
aperture, the exact expression for the clean aperturé’may not be integral. Finally, because this is represq
using centre and offset, a division by two is needed;.and so half-values can occur.

Considering the pixel dimensions as defined by the VisualSampleEntry width and height. If
Centre of the image is at pcX and pcY, then horizOff and vertOf £ are defined as follows:

pcX
pcY

horizoff + (width - 1)/2
vertOff + (height - 1)/2;

['ypically, horizOff and vextOff are zero, so the image is centred about the picture centre.

[he leftmost/rightmost pixel and the topmost/bottommost line of the clean aperture fall at:
bcX + (cleanApertureWidth - 1) /2

bcY + (cleafiApertureHeight - 1)/2;

12.1.4.2 Syntax

~lass PixelAspectRatioBox extends Box (‘pasp’) {

Unfsigned int (32) hSpacing;
unsigned int (32) vSpacing;

(i.e.

e as
g to

play
P re-

ed as a
's fooN

hnd fooD as foo. For horizOff and vertOff, D must be positive and N may be positive or negative.

pect
full
nted

picture
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class
uns
uns

uns
uns

uns
uns

uns

CleanApertureBox extends Box(‘clap’) {
igned int (32) cleanApertureWidthN;
igned int (32) cleanApertureWidthD;

igned int (32) cleanApertureHeightN;
igned int (32) cleanApertureHeightD;

igned int (32) horizOffN;
igned int (32) horizOffD;

igned int (32) vertOffN;

ung

12.1.4.3

hsy
cld

cld
hon

vel

12.1.5 ¢
12.1.5.1

Colour
VisualS
(and p
concert
reader
be igno

If used
process
input p
must b

If coloy
precedsg

Tonmed It t32)—Vvertofto;

Semantics

acing, vSpacing: define the relative width and height of a pixel;

anApertureWidthN, cleanApertureWidthD: a fractional number which defines the exacf
clean aperture width, in counted pixels, of the video image

anApertureHeightN, cleanApertureHeightD: a fractional number which defines thg
exact clean aperture height, in counted pixels, of the video image

izOffN, horizOffD: a fractional number which defines thelhorizontal offset of clear
aperture centre minus (width-1)/2. Typically 0.

tOffN, vertOffD: a fractional number which defines the wertical offset of clean aperture
centre minus (height-1)/2. Typically 0.

Colour information
Definition

information may be supplied in one @r* more ColourlnformationBoxes placed in 2
hmpleEntry. These should be placed in ordéerin the sample entry starting with the most accuratg
tentially the most difficult to process),’in progression to the least. These are advisory and
rendering and colour conversion, anid there is no normative behaviour associated with them; ¢
may choose to use the most suitdble. A ColourInformationBox with an unknown colour type may
red.

an ICC profile may bea restricted one, under the code 'rICC’, which permits simplel
ing. That profile shall_.be of either the Monochrome or Three-Component Matrix-Based class of
Fofiles, as defined-by ISO 15076-1. If the profile is of another class, then the ‘prof’ indicatof
used.

r information is supplied in both this box, and also in the video bitstream, this box takes
nce, and over-rides the information in the bitstream.

NOT!

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

else if (colour type

= ‘prof’)

ICC profile; // unrestricted ICC profile

12.1.5.3 Semantics

colour type: an indication of the type of colour information\supplied. For colouf type
‘nclx’: these fields are exactly the four bytes defined for PTM COLOR_INFO( ) in [A.7.2 of
ISO/IEC 29199-2 but note that the full range flag is here in adifferent bit position
ICC profile: anICC profile as defined in ISO 15076-1 or’ICC.1:2010 is supplied.
12.2 Audio media
12.2.1 Media handler
Audio media uses the ' soun’ handler type in thethandler box of the media box, as defined in 8.4.3.
12.2.2 Sound media header
12.2.2.1 Definition
Box Types: ‘smhd’
Container: Media Information Box (*minf’)
Mandatory: Yes
Ruantity: Exactly one'specific media header shall be present
Audio tracks use‘the SoundMediaHeaderbox in the media information box as defined in 8.4.5. The
sound media h€ader contains general presentation information, independent of the coding, fqr audio
media. This-héader is used for all tracks containing audio.
12.2.2,2"Syntax
b Ligned (8) class SoundMediaHeaderBox
EXtenmds FurBoxX T sSma—verstomr = 0,5, 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

playbacb format for thic madia Tha timacecala for an Andia tracle chaould ha chacan +0 match +h

samplinjg rate, or be an integer multiple of it, to enable sample-accurate timing. When channelcount
is a val

stream.
greater

When i

the sanplerate field, the following may be used:

An Aud
AudioS
with ve

The aud

should
audio ¢

case thg

though

160

oot o Tt o e oo I C i e o tor C o oo o ot cis— O otrr o o e e oo o rirorcerr—oITy

lue greater than zero, it indicates the intended number of loudspeaker channels in the)audid
A ChannelCount of 1 indicates mono audio, and 2 indicates stereo (left/right). When'values
than 2 are used, the codec configuration should identify the channel assignment.

is desired to indicate an audio sampling rate greater than the value that can be represented in

an AudioSampleEntryV1 is used, which requires that the enclosing Sample Description Box also
take the version 1;

a Sampling Rate box may be present only in an AudioSampleEntryV1, and when present, it over-
rides the samplerate field and documents the actual sampling rate;

when the Sampling Rate box is present, the media timescale should be the same as the sampling
rate, or an integer division or multiple of it;

the samplerate field in the sample entry should contain a value left-shifted 16 bits (as for
[AudioSampleEntry) that matches the media timescale, or be an integer division or multiple of it.

oSampleEntryV1 should only be used when needed; otherwise, for maximum compatibility, an
hmpleEntry should be used. An AudioSampleEntryV1 must not occur in a SampleDescriptionBox
I'sion set to 0.

lio output format (samplerate, samplesize and channelcount fields) in the sample entry
be considered definitive ofily*for codecs that do not record their own output configuration. If thg
pdec has definitive information about the output format, it shall be taken as definitive; in this
P samplerate, samplesize and channelcount fields in the sample entry may be ignored
sensible values should be chosen (for example, the highest possible sampling rate).
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12.2.3.2 Syntax

// Audio Sequences

class AudioSampleEntry (codingname) extends SampleEntry (codingname) {
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() [];
DRCInstructionsBasic () [];
DRCCoefficientsUniDRC() [];
DRCInstructionsUniDRC () [];

Box () ; // further boxes as needed

bligned(8) class SamplingRateBox extends FullBox(‘srat’) {
unsigned int (32) sampling rate;

tlass AudioSampleEntryVl (codingname) extends SampleEntry\¢codingname) {
unsigned int(16) entry version; // must be 1,
// and must be in an stgd with version ==
const unsigned int (16) [3] reserved = 0;
template unsigned int (16) channelcount; // must)be correct
template unsigned int (16) samplesize = 16;
unsigned int (16) pre defined = 0;
const unsigned int (16) reserved = 0 ;
template unsigned int (32) samplerate =,1<<16;
// optional boxes follow
SamplingRateBox () ;
ChannelLayout () ;
// we permit any number of DownMiX*or DRC boxes:
DownMixInstructions () [];
DRCCoefficientsBasic() [1;
DRCInstructionsBasic () [];
DRCCoefficientsUniDRC () [N
DRCInstructionsUniDRC () <1}
Box () ; // further(boxes as needed

12.2.3.3 Semantics

ChannelCount~ is the number of channels such as 1 (mono) or 2 (stereo)
SampleSize-is in bits, and takes the default value of 16

expressed as a 16.16 fixed-point number (hi.lo)

SampleRate when a SamplingRateBox is absent is the sampling rate; when a SamplingRat
present, is a suitable integer multiple or division of the actual sampling rate. This 32-bif

sampling rate isthe actual sampling rate of the audio media, expressed as a 32-bit integ
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12.2.4 Channel layout

12.2.4.1 Definition

Box Types: ‘chnl’

Container: Audio sample entry
Mandatory: No

Quantity:  Zero or one

This bo
stream

X may appear in an audio sample entry to document the assignment of channels in the audio

The ch|
therefo
layout
overall

A strea
structu

12.2.4.2

alignsg
uns
if

12.2.4.3

st

hnnelcount field in the AudioSampleEntry must be correct; an AudioSampleEntrfzW1 is
Fe required to signal values other than 2. The channel layout can be all or part of arstahdard
from an enumerated list), or a custom layout (which also allows a track to contribute part of an
layout).

m may contain channels, objects, neither, or both. A stream that is neither channel nor objec{

ed can implicitly be rendered in a variety of ways.
Syntax
d(8) class ChannellLayout extends FullBox(‘chnl’), {
igned int(8) stream_structure;
(stream structure & channelStructured) ({ /7™M

unsigned int (8) definedLayout;
if (definedLayout==0)
for (i = 1 ; i <= channelCount ; i++), {
// channelCount comes from the gample entry
unsigned int (8) speaker positiaony

if (speaker position == 126) {3'// explicit position
signed int (16) azimuth;
signed int (8) elevation;
} else {

unsigned int (64) omittedChannelsMap;
// a ‘1’ bit indicates ‘not in this track’

(stream structure & _bbjectStructured) { // 2
unsigned int (8) Object count;

Semantics

eamcstructure is a field of flags that define whether the stream has channel or object
striicture (or both, or neither); the following flags are defined, all other values are reserved:

1 the stream carries channels

2 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

162
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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

ox Types: ‘dmix’

Container: Audio sample entry
Mandatory: No

Duantity:  Zero or more

[he downmix can be controlled by the production facility if necessary. For instanagg;/some cont¢nt may
Fequire more attenuation of the surround channels before downmixing to maintairvintelligibility]

[he downmix support is designed so that any downmix (e.g. from 7.1 to,quad as well as to stereo) can
be described.

t is possible to declare the loudness characteristics of the signal-after downmix, and after DRC and
Hownmix.

f targetChannelCount*baseChannelCount is odd, the box is padded with 4 bits set to OxF. The
fargetChannelCount must be consistent with the targetliayout (if given), and must be less than ¢r equal
o the channelcount.

Fach downmix is uniquely identified by an ID;

12.2.5.2 Syntax

hligned(8) class DownMixInstrlictions extends FullBox(‘dmix’) {
unsigned int (8) targetlayout;
unsigned int (1) reserved = 0;
unsigned int (7) targetChannelCount;
bit (1) in stream;
unsigned int (7) 'déwnmix ID;
if (in stream£=0)
{ // downmi&~Coefficients are out of stream and supplied here

int i, ds

for (¥ %71 ; i <= targetChannelCount; i++)

fOor¥(j=1; j <= baseChannelCount; j++) {
bit (4) bs_downmix coefficient;

12.2.5.3 Semantics

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
1-50-4B 03
-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 Encoding (4 bits)
10.00 dB 0x0
6.00 dB 0x1
4.5dB 0x2
3.00dB 0x3
1.50 dB 0x4
0.00 dB 0x5
-1.50(dB 0x6
-3:00’dB 0x7
-4.50 dB 0x8
-6.00 dB 0x9
-10.00 dB 0xA
-15.00 dB 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

tis possible to declare the loudness characteristics of the signal after DRC.

PDRC support includes supporting in-stream DRC coefficients, and a separate track carrying them; the
atter is particularly useful for legacy coding systems (including uncompressedraudio) that have no
provision for in-stream coefficients.

n the ISO base media file format, the audio content may be carried inntltiple tracks wherg a base
[rack contains the DRC metadata for all tracks. The additional tracks are referenced by the bage track
1sing a track reference of type ‘adda’ (additional audio). The channels processed by the DRC ar¢ all the
Channels in the base track, plus all the channels in track(s) referenced, in the order of the ref¢rences.
[he DRC channel groups apply to all those channels (even if-they are channels in a track that is disabled
br not currently being played).

The boxes DRCCoefficientsBasic, DRCCoefficientsUniDRC, DRCInstructionsBasic,
hind DRCInstructionsUniDRC may occur invan AudioSampleEntry and are defined in 1SO/IEC
P3003-4.

12.2.7 Audio stream loudness
12.2.7.1 Introduction

Box Types: ‘ludt’

Container: Track user-data“udta’
Mandatory: No

Duantity:  Zero or.more

.oudness declarations are placed in user-data boxes, to enable their presence and update in movie
‘ragments. In/pdrticular, in live scenarios, user-data in the initial movie atom may be a ‘promisg not to
exceed’ af {pest guess’, and then user-data updates give better (but still generally valid) values. Thus, for
pxample, a loudness range in this user data that is associated with a particular set of DRC instijuctions
Coristitutes 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 foll

Under §
each s

TrackLJ)udnessInfo and AlbumLoudnessinfo provide loudness informationfor the song, and for thg

entire

The pr
loudneg
contentj
‘dialog

measur

12.2.7.2

aligns
uns
uns
uns
sig
sig
uns
uns
uns
ing
for

}
}

owing measures may also be used:

Maximum of the Loudness Range derived from EBU-Tech 3342

Maximum Momentary Loudness derived from ITU-R BS.1771-1 or EBU-Tech 3341
Maximum Short-Term Loudness derived from ITU-R BS.1771-1 or EBU-Tech 3341
Short-Term Loudness defined in ITU-R BS.1771-1 or EBU-Tech 3341

ome circumstances it can be desirable to indicate the loudness characteristies of an album, in
bng that the album contains. A separate box can be specified for~that purpose. Thg

Ibum which contains the song, respectively.

gram loudness is measured using ITU-R BS.1770-3 over_fhe associated content; the ‘anchot
s’ is the loudness of the anchor content, where what¢that content is, is determined by the
author; one suitable value (especially for content for which the main content is speech) ig
normal level’ or DialNorm as defined in ATSC Dog, A/52:2012. ISO/IEC 23003-4 specifies thg
ement systems, measurement methods and the eoding of all loudness and peak-related values.

Syntax

d(8) class LoudnessBaseBox extends FullBox (loudnessType) {
igned int (3) reserved = 0;

igned int(7) downmix ID; // matching downmix

igned int (6) DRC_set ID; // to match a DRC box

ned int (12) bs_sample {peak level;

ned int (12) bs_ truespeak level;
igned int (4) measurement system for TP;
igned int (4) reliabi¥lity for TP;
igned int (8) measurement count;

1;

(i = 1 ; i _domeasurement count; i++) {
unsigned int (8) method definition;
unsigned Int (8) method value;
unsigned,\\int (4) measurement system;
unsigned/ int (4) reliability;

align d(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
166
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12.2.7.3 Semantics
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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 matching

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, th
declares the loudness after applying the DRC with the matching DRC_set ID and must
a value in exactly one box in the the sample entry of this track

is box
match

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—tevettakesavaluefor-thetrae-peaklevetasdefinediniSOAEC 2306034
other values are reserved

measurement system for TP takesan index for the measurement system as defined in|
ISO/IEC 23003-4; all other values are reserved

method_definition takes an index for the measurement method as defined in 1SO/IEC 2
all others are reserved

measurement system takes an index for the measurement system as defined in ISO/IEC Z

4: all others are reserved

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

12.3 Metadata media
12.3.1 Media handler

[imed metadata media uses the ‘meta’ hatfdler type in the handler box of the media box, as de
B.4.3.

NOTE MPEG-7 streams, whichvare a specific kind of metadata stream, have their own handler decl
documented in the MP4 file format |ISO/IEC 14496-14].

NOTE metadata traeks.are linked to the track they describe using a track-reference of type ‘cdsc’.
12.3.2 Media header
Metadata tracks dse a null media header (*nmhd’ ), as defined in subclause 8.4.5.2.
12.3.3 Sample entry

12.3.3.1Definition

all

8003-4;

3003-

reliability and reliability for TP each take one of the following values (all other

fined in

hred,

[tmed 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
metadafa (if any).

If incrementally-changed metadata is needed, the MPEG-7 framework provides that capability.
Information on URI forms for some metadata systems can be found in Annex G.

12.3.3.2 Syntax

class MetaDataSampleEntry (codingname) extends SampleEntry (codimgname) {
Box[] other boxes; // optional

class [XMLMetaDataSampleEntry () extends MetaDataSampleEntzryw<(’'metx‘)
string content encoding; // optional
stying namespace;
stying schema location; // optional
BitfRateBox (); // optional

}

class [TextConfigBox () extends Fullbox (‘txtcC’, 0, 0) {
stying text config;

class |[TextMetaDataSampleEntry () extends-MétaDataSampleEntry (‘mett’) {
string content encoding; // optional
stying mime format;
BitjRateBox () ; // optional
TexltConfigBox (); // optional

}

aligngd(8) class URIBox
extends FullBox (‘uri \'version
stying theURI;

Il
o
o

—~

}

aligngd (8) class URIInitBox
extends FullBex{‘uril’, version = 0, 0) {
unsiigned int (8)~uri initialization datall;

}

class [URIMetaSampleEntry () extends MetaDataSampleEntry (‘urim‘)
URIbox the label;
URIInitBOX init; // optional
BitfRateBox () ; // optional

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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MIME types ‘application/x-BiM’ and ‘text/x-TeM’ shall be used to identify these encoding
mechanisms.

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 adhere to that for

12.4 Hint media
12.4.1 Media handler
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 Types: " hmhd’

Container: Media Information Box (*minf’)

Mandatory: Yes
Duantity:  Exactly one specific media header shall be present

12.4.2.2 Syntax

bligned (8)¢lass HintMediaHeaderBox

Xstschematocation attribute as defined by (XML When used for metadata, this s ieeded for
decoding of the timed metadata by XML aware encoding mechanisms such as BiM.
mime format - provides a MIME type, in null-terminated UTF-8 characters, whichidentifies the
content format of the samples. Examples for this field include ‘text/html’ and ‘teXt/plain’
text config - provides the initial text of each document, in null-terminated, UTF-8 chdracters,
which is prepended before the contents of each sync sample.
theURI isa URI formatted according to the rules in 6.2.4;
uri initialization data is opaque data whose form is defined.in the documentatiop of the
URI form.

Hint tracks use the HintMediaHeaderbox in the media information box, as defined in 8.4.5. The hint
media header contains general information, independent of the protocol, for hint tracks. (A PDU is a
Protocol Data Unit.)

extendg FullBox (‘hmhd’, version = 0, 0) {
unsigned int (16 maxPDUsize;
unsigned int (16 avgPDUsize;

unsigned int (32 avgbitrate;

}

)
)
unsigned int(32) maxbitrate;
)
7

TIISIgned 1t (3 TESEerved = 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
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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

1

protocqt:

The ‘prptocol’ and ‘codingname’ fields are registered identifiers that uniquely identify the stpeaming
protocdl or compression format decoder to be used. A given protocol or codingname may haye|optiona
or required extensions to the sample description (e.g. codec initialization parameters). All such
extensipns shall be within boxes; these boxes occur after the required fields. Unrecognized boxes shal
be ignored.

12.4.3.2 Syntax

class [HintSampleEntry () extends SampleEntry (protocol) {
ungigned int (8) data [];
}

12.5 Text media
12.5.1 Media handler

The tinled text media type indicates that the associated:decoder will process only text data. Timed tex{
media yses the ‘text’ handler type in the handler box of the media box, as defined in 8.4.3.

12.5.2 Media header
Timed fext tracks use a null media header(*fimhd’ ), as defined in subclause 8.4.5.2.

12.5.3 $ample entry

12.5.3.1 Definition
Timed fext tracks use PlainTextSampleEntry.

12.5.3.2 Syntax

class |PlainTéxtSampleEntry (codingname) extends SampleEntry (codingname) {

}

class |SifipleTextSampleEntry (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 identi
content format of the samples. Examples for this field include ‘text/html’ and ‘text/plain’.

12.6 Subtitle media

12.6.1 Media handler

fies the

The subtitle media type indicates that the associated decoder will process text data and possibly

oottt e rrre oot e ot T T e T Oy P o e e o T o S o o7 O trr e e oo o oot

B.4.3.

12.6.2 Subtitle media header
12.6.2.1 Definition

Subtitle tracks use the SubtitleMediaHeaderbox in the media information box; as defined in 8.1
subtitle media header contains general presentation information, independent of the coding, for
media. This header is used for all tracks containing subtitles.

12.6.2.2 Syntax

bligned(8) class SubtitleMediaHeaderBox
extends FullBox (‘sthd’, version = 0, flags\= O){

12.6.2.3 Semantics

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

12.6.3 Sample entry
12.6.3.1 Definition

Subtitle tracks use SubtitleSampleEntry.

12.6.3.2 Syntax

Flass SubtitleSampleEntry (codingname) extends SampleEntry (codingname)

Flass XMLSubtvitleSampleEntry () extends SubtitleSampleEntry (’stpp‘)
string namespace;
strifqg schema location; // optional
stxing auxiliary mime types;
// optional, required if auxiliary resources are present
BitRateBox () ; // optional

1.5. The
subtitle

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
samples 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.

schrema—tocattomrisanoptionalnul-terminated-field-consisting-ofaspace-separatedistin
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 adhere to'that foi
xsi:schemalLocation 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:

mime format - provides a MIME type, in null-terminated UTF-8 characters, which identifies thg
content format of the samples. Examples for this field include ‘text/html’ and “text/plain’.
auxiliary mime_ types indicates the media type of all auxiliary resoureés,)such as images and
fonts, if present, stored as subtitle subsamples. If there is more than '0n€¢ mime_type, then thig
field shall be a space-separated list. This field is null-terminated in UTE-8 characters.

12.7 Font media

12.7.1 Media handler

Font mgdia uses the * £dsm’ handler type in the handler box of the media box, as defined in 8.4.3.
12.7.2 Media header

Font trgcks use a NullMediaHeader.

12.7.3 $ample entry

12.7.3.1 Definition

Font streams use a FontSampleEuntny.

12.7.3.2 Syntax

class |[FontSampleEntty (codingname) extends SampleEntry (codingname) {
//dther boxeg~fyrom derived specifications
BigRateBox (J)% // optional

}

12.8 Transformed media

Protectedimedia 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

in

inderstanding the overall concepts underlying the file format. It forms an informative annex to this
specification.

A.2Core Concepts

n the file format, the overall presentation is called a movie. It is logically, divided into tracks; each
rack represents a timed sequence of media (frames of video, for example). Within each trag¢k, each
fimed unit is called a sample; this might be a frame of video or audio. Satples are implicitly numbered
n sequence. Note that a frame of audio may decompress into a sequénce of audio samples (in the sense
this word is used in audio); in general, this specification uses the;weord sample to mean a timed frame or
init of data. Each track has one or more sample descriptions; each sample in the track is tled to a
escription by reference. The description defines how the§ample may be decoded (e.g. it identifies the
compression algorithm used).

Unlike many other multi-media file formats, this fermat, with its ancestors, separates several cpncepts
that are often linked. Understanding this separation is key to understanding the file format. In
particular:

[he physical structure of the file is nottied to the physical structures of the media itself. For egample,
many file formats ‘frame’ the media data, putting headers or other data immediately before pr after
bach frame of video; this file format does not do this.

Neither the physical structure of the file, nor the layout of the media, is tied to the time orderinig of the
media. Frames of video heed not be laid down in the file in time order (though they may be).

[his means that there are file structures that describe the placement and timing of the media; these file
structures permit, but do not require, time-ordered files.

All the data within a conforming file is encapsulated in boxes (called atoms in predecessors of|this file
format). 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 defilnes 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,

1.1 1l 1 1 . 1 1 1 1 1 1 h . 1 1
these tgbres artow eaclt SAIIPIC I a4 LIT'dUK LU DE DU 10CAlEd, allt ILS SIZC L0 DT KITOWII.

The data references permit locating media within secondary media files. This allows a composition td
be builf from a ‘library’ of media in separate files, without actually copying the media into a Single file
This greatly facilitates editing, for example.

The tablles are compacted to save space. In addition, it is expected that the interleave will not be samplg
by sample, but that several samples for a single track will occur together, then a set of samples foj
anothef track, and so on. These sets of contiguous samples for one track are called chunks. Each chunk
has an pffset into its containing file (from the beginning of the file). Within\the chunk, the samples arg
contigupusly stored. Therefore, if a chunk contains two samples, the ¢position of the second may be
found Wy adding the size of the first to the offset for the chunk. The‘chunk offset table provides the
offsets;|the sample to chunk table provides the mapping from samplé number to chunk number.

Note thpt in between the chunks (but not within them) there.may be ‘dead space’, un-referenced by the
media data. Thus, during editing, if some media data is. néb needed, it can simply be left unreferenced
the datg need not be copied to remove it. Likewise, if the'media data is in a secondary file formatted to 3
‘foreign’ file format, headers or other structures imposed by that foreign format can simply be skipped.

A.4Temporal structure of the media

Timing|in the file can be understood by méans of a number of structures. The movie, and each track, hag
a timegcale. This defines a time axisiwhich has a number of ticks per second. By suitable choice of thig
number, exact timing can be achieved. Typically, this is the sampling rate of the audio, for an audiq
track. Hor video, a suitable scale’ should be chosen. For example, a media TimeScale of 30000 and
media §ample durations of“1001 exactly define NTSC video (often, but incorrectly, referred to as 29.97]
and prgvide 19.9 hours.eftime in 32 bits.

The tinje structure’of a track may be affected by an edit list. These provide two key capabilities: thg
movement (andypossible re-use) of portions of the time-line of a track, in the overall movie, and also thg
insertign of ‘blank’ time, known as empty edits. Note in particular that if a track does not start at the
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.

1)

2)

3)

A-6Composition

A.7Random access

f multiple audio tracks are contained in the same file, they are implicitly mixed for playbag¢k. This
mixing is affected by the overall track volume, and the left/right balance.

Likewise, video tracks are composed, by following their layer number (from bgdck to front), and their
romposition mode. In addition, each track may be transformed by means,of<a matrix, and also the
pverall movie transformed by matrix. This permits both simple opefations (e.g. pixel dpubling,
correction of 902 rotation) as well as more complex operations (shéaring, arbitrary rotatjon, for
bxample).

PDerived specifications may over-ride this default composition ©f audio and video with more ppwerful
Eystems (e.g. MPEG-4 BIFS).

[his section describes how to seek. Seeking:is‘accomplished primarily by using the child boxes
Contained in the sample table box. If an edit list'is present, it must also be consulted.

f you want to seek a given track to a timhe T, where T is in the time scale of the movie header hox, you
rould perform the following operations:

If the track contains an-edit list, determine which edit contains the time T by iterating gver 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 is calculated
by adding-the’'media start time of the edit to T".

The tinte-to-sample box for a track indicates what times are associated with which sample for
that'track. Use this box to find the first sample prior to the given time.

The sample that was located in step 1 may not be a sync sample. The sync sample table igdicates

S mple arein factrandam ~ccnce mainte Tloinagthictahla vyny can Iacqtrn vashich 1o

3 o S | ea :
amplesare-infact randemaccesspoints—Ysing this-tableyreuecanlocate-whichisthe 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)

5)

6)

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.

Knowing which chunk contained the sample in question, use the chunk offset box to figure out
where that chunk begins.

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 the desired information.

A.8Fra

This se
Movie H

The ba{

descrip

inform4

To this

The bag
such that it can be treated @s)a 'framing' design if that is needed. The structures map readily to the
Movie Box, so an fragmented presentation can be rewritten as a single Movie Box.

The approach is that defaults are set for each sample, both globally (once per track) and within each
fragment. Only those fragments that have non-default values need include those values. This makes theg

commo

gmented movie files

ction introduces a technique that may be used in ISO files, where the construction of]a’singlg
ox in a movie is burdensome. This can arise in at least the following cases:

Recording. At the moment, if a recording application crashes, runs out of disk; or some othet
incident happens, after it has written a lot of media to disk but before itwrites the Movie Box
the recorded data is unusable. This occurs because the file format insiststhat all metadata (thg
Movie Box) be written in one contiguous area of the file.

Recording. On embedded devices, particularly still cameras, there is not the RAM to buffer 2
Movie Box for the size of the storage available, and re-compiiting it when the movie is closed is
too slow. The same risk of crashing applies, as well.

HTTP fast-start. If the movie is of reasonable sizeg(in terms of the Movie Box, if not time), the
Movie Box can take an uncomfortable period to download before fast-start happens.

ic 'shape’ of the movie is set in initial Movie Box: the number of tracks, the available samplg
fions, width, height, composition, and.so on. However the Movie Box does not contain theg
tion for the full duration of the movie; in particular, it may have few or no samples in its tracks.

minimal or empty movie, extra samples are added, in structure called movie fragments.

ic design philosophy is the same as in the Movie Box; data is not 'framed’. However, the design is

of movi

h case,~— regular, repeating, structures — compact, without disabling the incremental building
FS 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

176

to the end of the file would then be impossible). This Movie Box:

must represent 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

C.1Introduction

This Annav-nrovidaesinformativa tavt to-avnlain - haw to dariva 4 cnacific fila format firam tha I(‘O Base
r +6 W—t D

T Y e p VIO S TIITOTorer v CtEXTto—CXpro 119 o—orEr TV C oo p e eI I e T O T I e T Ottt T

Media File Format.

SO/IEC 14496-12 | ISO/IEC 15444-12 ISO Base Media Format defines the basic structure of
Herived from the ISO Base Media File Format.

C.2 General Principles

.2.1 General

considering a new specification derived from the ISO“Base Media File format, all the

the registration authority to find what might already exist, and what specifications exist.

format (e.g. MPEG-4 video in MP4), that\definition should be used and a new one should
nvented. In this way specifications which share technology will also share the definition of h
fechnology is represented.

Be as permissive as possible with respect to the presence of other information in the file; indic
inrecognized boxes and média may be ignored (not “should be ignored”). This permits the cre
hybrid files, drawing ffom more than one specification, and the creation of multi-format
rapable of handling moreé than one specification.

ntentionally<¥parameters’ to the lower (Part 12) specification, that need to be specified. Equall

the file

format. Media-specific and user-defined extensions can be provided in other specifications that are

A number of existing file formats use the ISO Base Media File Format, not least the MPEG-4 MP4 File
Format (ISO/IEC 14496-14), and the Motion JPEG 2000 MJ2 File Format (ISO/IEC 15444-3). When

existing

specifications should be used both as examples and a source of definitions and technology. Check with

n particular, if an existing specification already: covers how a particular media type is stored in| the file

not be
bw that

qte that
ation of
players,

When layering on’this specification, it's worth observing that there are some characteristics that are

[y, there

hre somg characteristics of the Part 12 file format specification that are internal and should rarely be
Hiscussed by other specifications. Of course, there are some characteristics in a grey area in between.

erived specifications-are ideally written solely in terms of the parameters of the Part 12 file

what a sample is, what its timestamps mean, and so on. Mentioning specific existing boxes in a

format;
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
fracks grouped INto CHUNKS Of a SENsIDIE SIZE, With the chunks interieaved,

b) |making files that use data references self-contained, by copying the data from external files/intd
the new file;

c) [removing free space atoms and compacting the atom structure;

d) [removing data from ‘mdat’ atoms that appears to be un-referenced by tracks or, meta-datz
atoms;

e) [removing sample entries that have no associated samples;

f) |removing sample groups that have no associated samples;

g) |extracting some tracks and making a new file with just those (e.g. an“audio track from ar
audio/video presentation);

h) [inserting, or removing, movie fragments, or re-fragmenting a movie;

This list is not exhaustive, of course.

C.3 Boxes

You cap 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 miglit not be able to mark such files as compliant
with Part 12.

You must register all new boxes, except those using the ‘uuid’ type. Likewise, you should register codec
(sampl¢ entry) names, brands, track reference types, handlers (media types), group types, and
protectlon scheme types. It really is a bad'idea to use one of these without registration, as collisions may
occur -|or someone else may register the same identifier with a different meaning.

You shquld not write a box usingthe ‘UUID escape’ (the reserved ISO UUID pattern OxXXXXXXXX-0011
0010-8Pp00-00AA00389B71/where the four-character code replaces the X’s) if a simple four-character
code can be 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 fgrget that-all data in ISO files must be, or be contained in, boxes. You can introduce a signature
but it mjust ‘look'like’ a box.

Do not reguire that any existing or new boxes you define be in a particular position, if at all possible. Fot
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,

015(E)

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

his 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:

a) the file conforms to all requirements of the identified specification;
b) the file contains nothing contrary to the identified specification;

present the file, ignoring data it does not recognize.

bpecifications should therefore say (if they need a brand) “the brand that identifies files confor
this specification is XXXX”, and register the brand.

(.4.2 Usage of the Brand

n order to identify the specifications to which the file.complies, brands are used as identifiers in
format. These brands are set win the File Type Box:

For example, a brand might indicate:

(1) the codecs that may be present.imthe 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 conf
Fo the existing standards: For example, 3GPP allows using AMR and H.263 in the file format. Sin
rodecs were not supported in any standards at that time, 3GPP specified the usage of the Samp
hnd template fields’in the ISO Base Media Format as well as defining new boxes to which these
refer. Considering that the file format is used more widely in the future, it is expected that more
will be needed.

Brands are not additive; they stand alone. You cannot say: “this brand indicates that support
h1so required” because the ‘also’ has no referent.

c) a reader implementing potentially that single specification ma§ réad, interpret, and possibly

mant to

the file

ormant
re these
leEntry
codecs
brands

for Y is

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 th

at 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

parame

C4.3 1

ters, and the list of compatible brands would often be useful to the receiving system.

ntroduction 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:

of a codec that is not supported in any existing brands

1. Us
2. Usg
thd

pla
3. Usg

Howevg

are owned by the file author and the part 12 specification. Do not write a spegcification that talks abou

these fi
(“files d
conforn
a speci
defined

Brands
and is |
written

C.4.4 Player Guideline

If morg
support
specific

C.4.5 /

If the 2
conside

e more than one codec in a combination that is not supported in any existing brands. In addition
playback of the file is allowed only when decoding of all the media in the file is supported by the
yer.

b constraints and/or extensions (Boxes, template fields, etc.) that are user-specific.

br, the file format contains both a major_brand field and a compatible_brands array. These fields

blds, merely about brands and what they mean. In particular, do nétclaim the major_brand field
onformant to this specification must set the major_brand to XXXX”) as a file could never be
hant to two such specifications written that way, and you alse’block someone also from deriving
fication from yours. However, brands that are only pefmitted as compatible brands may bg

can be used as a tracer, however. It's perfectly legal to have a brand which has no requirements
blaced in a file as an ‘I was there’ point (or Strictly “this brand requires that the file was las{
by ZZZ7").

than one brand is present in.the list of the compatible_brands, and one or more brands arsg
ed by the player, the player shall play those aspects of the file that comply with those
pations. In this case, the player may not be able to decode unsupported media.

Authoring Guideline

uthor wants~to/ create a file that complies with more than one specification, the following
rations apply:

There-must be nothing contrary to the specification identified by a brand within the file. Foi

example, if a specification requires that files be self-contained, then the brand indication of thaf

182

specification must not be used on non-self-contained files.

If the author is satisfied that a player compliant with only one of the specifications play only
that media compliant with that specification, then that brand may be indicated.

If the author requires that the media from more than one specification be played, then a new
brand would be needed as this represents a new conformance requirement for the player.
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C.4.6 Example

In this 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

AP2 Haowavar MP2ic nat cunnartad in ‘2ant’ hyand
T OT T TO VeV 1IvrT oo T o ppoTrtetr T oo

contain

Given that the file contains H.263 and MP3, and has ‘3gp5’ and ‘mp42’ as the compatible-bnand
blayer complies only with ‘3gp5’ and does not support MP3, recommended behaviour of the plaj
play only H.263. If the content’s author does not expect such behaviour, a new/brand is de

ist of the compatible_brands, it can prevent the above behaviour and the file\is played only w
blayer supports both H.263 and MP3.

C.5Storage of new media types

[here are two choices in the definition of how a new media typeshould be stored.

First, if MPEG-4 systems constructs are desired or acceptable, then:

a) anew ObjectTypelndication should be requiested and used;
b) the decoderspecificinformation for this,codec should be defined as an MPEG-4 desc}
c) the access unit format should be defined for this media.

[he media then uses the MPEG-4 code-points in the file format; for example, a new video code
1se a sampleentry of type ‘mp4v’.

fthe 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 to be
within the Ssampleentry;
c) the file-format sample format should be defined for this media.

Note that in th€ se€cond case, the registration authority will also allocate an objecttypeindication
n MPEG-4 systems.

C.6 Use of Template fields

s. If the
er is to
ined to

ndicate that both H.263 and MP3 are supported in the file. By specifying the newly)defined bran(d in the

hen the

iptor;

c would

b stored

for use

anp]afo fields are defined in the file format If any are used-in a derived cporiﬁ'r‘:&t‘inn’ 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 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

You shguld not mention the following boxes, however, as the way that they are structured is open-td

change,
may be

sample size (stsz), compact sample size(stz2)

Sample
and it
chunke

chuynk offsets (stco or co64), sample-to-chunk (stsc)

Most crjitically, locating data in a Part 12 file must be done through these boxes (or their equivalent ir
movie fragments). The media data box (‘mdat’) is merely one possible location, and looked at by itself, i

can on
desirab
especia

media-dlata box at all. Mentioning the media-data (‘mdat’) box in a derived specification is almos
certainly a mistake, and attempting to define (or assume) its structure is usurping the Part 17

specific

It is pe

specification (“this specification requires that the file be self-contained, and that the media-data be in
decodirjg time order, interleaved on a granularity of no greater than one second”).

C.7.2 Time

Similar

optionally by«their composition timestamp. You should define what these mean for your media
However, theiway that these are stored is again internal to the part 12 file format.

format is, you should define the length and the data of a sample.

and the information that they store may be stored in other ways (e.g. sample size informatior
in an stsz box, an stz2 box, or a movie fragment):

5 are, in fact, stored in contiguous runs of samples for one track; thesetun's are called chunks
s chunks from different tracks that are interleaved. But files may. be re-interleaved or re
d; the following boxes are about how chunking is done:

y be considered an un-ordered bag of un-identifiable bits. There is no assurance that the
le material in a media-data box is the only data in the box or in any particular order, and
ly if data references are used, there is noassurance that any particular sample is even in 3

htion, and is an error.

fectly permissible to require.a certain style, duration, or size of interleaving in an integratior

y, samplesyare parameterized in time in the file format by their decoding timestamp, and

You should not mention the following boxes, however, as the way that they are structured is open to
change, and the information that they store may be stored in other ways:

time-to-sample box (stts), composition offsets (ctts)
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