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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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Introduction

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

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

The fileformatis r‘ncignr_\d tobhe indnpnndnnf of any pnrﬁrn]:\r network prnfnr‘n] while nnah]ing efficient
support for them in general.

The [SO base media file format is a base format for media file formats.

The | International Organization for Standardization (ISO) and International Electrotechnical
Commission (IEC) draw attention to the fact that it is claimed that compliance\with this do¢ument may
invo]ve the use of patents.

ISO 4nd IEC take no position concerning the evidence, validity and scape of these patent rights

The holders of these patent rights have assured ISO and IEC thatthey are willing to negotiate licences
undgr reasonable and non-discriminatory terms and conditions,with applicants throughoyt the world.
In tHis respect, the statements of the holders of these patent\rights are registered with ISO and IEC.
Information may be obtained from the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the.elements of this document may be|the subject
of pgtent rights other than those in the patent database. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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objects —

Part 12:
ISO base media file format

1
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for al
infoy

2
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cons
unda4

ISO $39-2, Codes for the representation of names of languqges — Part 2: Alpha-3 code

ITU-
regis
iden

1S0/

ISO/
infon

1S0/

1S0/
Vide

ISO
Part

1S0/

hcope

number of other more specific file formats. This format contains the timing, structure
mation for timed sequences of media data, such as audio-visual presentations.

Normative references

titutes requirements of this document. For dated references, only the edition cited

[ X.667/ ISO/IEC 9834-8, Information technology - Procedures for the operation of obje
tration authorities — Part 8: Generation of universally unique identifiers (UUIDs) and their
ifiers

[EC 10646, Information technology — ¥niversal coded character set (UCS)

[EC 13818-2:2013, Information technology — Generic coding of moving pictures and asso
imation — Part 2: Video

[EC 14496-1, Information‘technology — Coding of audio-visual objects — Part 1: Systems

[EC 14496-10:2014, dnformation technology — Coding of audio-visual objects — Part 1
p Coding

|5076-1, Image téchnology colour management — Architecture, profile format and data
1: Based amI€C.1:2010

[EC 15938-1, Information technology — Multimedia content description interface — Part

document specifies the ISO base media file format, which is a general format-forminpg the basis

, and media

following documents are referred to in the text in such arway that some or all of their content

applies. For

ted references, the latest edition of the referenced document (including any amendmeits) applies.

ct identifier
Lse in object

ciated audio

0: Advanced

structure —

1: Systems

1S0/

[EC23001-1, Information technology — MPEG systems technologies — Part 1: Binary MPE

G format for

XML

ISO/IEC 23002-3, Information technology — MPEG video technologies — Part 3: Representation of
auxiliary video and supplemental information

ISO/IEC 23003-4, Information technology — MPEG audio technologies — Part 4: Dynamic range control

ITU-T H.265 [ ISO/IEC 23008-2, Information technology — High efficiency coding and media delivery in
heterogeneous environments — Part 2: High efficiency video coding

1S0/
1S0/

IEC 23091-2, Information technology — Coding-independent code points — Part 2: Video
IEC 23091-3, Information technology — Coding-independent code points — Part 3: Audio

IETF RFC 1951, DEFLATE Compressed Data Format Specification version 1.3
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IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message
Bodies

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types
IETF RFC 3629, UTF-8, a transformation format of ISO 10646

IETF RFC 3711:2004, The Secure Real-time Transport Protocol (SRTP)

[ETF RFC 5052, Forward Error Correction (FEC) Building Block

IETF RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification

ITU-R TF.440-6:2002, Standard-frequency and time-signal emissions

ITU-R BS.1770-4, Algorithms to measure audio programme loudness and true-peak audio level
IETF BCP 47, Tags for Identifying Languages

IETF RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace

IETF RFC 3061, A URN Namespace of Object Identifiers

W3C Recommendation, Extensible Markup Language (XML) 1.0 (Fifth~Edition), 26 November 2008,
https://wwv.w3.org/TR/2008/REC-xml1-20081126/

3 Terms, definitions and abbreviated terms

3.1 Ternis and definitions
For the purposes of this document, the following term$’and definitions apply.
ISO and [EC|maintain terminology databases for:uise in standardization at the following addresses;

— ISO Onlline browsing platform: available at https://www.iso.org/obp

— IEC Ele¢tropedia: available at https:f/www.electropedia.org/

3.1.1
box
object-orierjted building block defined by a unique type identifier and length

Note 1 to entlry: Called ‘atony. in some specifications, including the first definition of MP4

3.1.2
chunk
contiguous per of-samples for one track

3.1.3

clean aperture

part of a decoded video image from which undesirable pixels introduced for coding purposes such as
having integer number of coding blocks have been removed for presentation

3.14
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

3.1.5
file level
byte position in an ISO base media file not contained in a Box structure

2 © ISO/IEC 2022 - All rights reserved
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3.1.6
full aperture
decoded video image as output by the decoder which may contain undesirable pixels for presentation

3.1.7

hint

track

special track which does not contain media data, but instead contains instructions for packaging one or
more tracks into a streaming channel

3.1.8
hinter

tool flratisTumoma tite comtaiming oty edia; toadd ome or more tint tracks to the fiteamd
streqming

3.1.

inddx file

ISO

3.1.1
ISO
file

ase media file containing only segmentTndexBox

0
pase media file
onforming to the file format described in this document (either-a movie file, a met

segment file or an index file)

3.1.1
item
data

1

which does not require timed processing, as opposéd to sample data

3.1.1
lea
sam
im
be c

2

ing sample
le associated with a random access point (RAP) that precedes the RAP in composition order and
diately follows the RAP or another leading sample in decoding order, and which pos
rrectly decoded when decoding starts ffom the RAP

so facilitate

hdata file, a

5ibly cannot

ivision into

metadata file
[SO base media file containing a top-level MetaBox

Note

1 to entry: A Movie File may also be a Metadata File, and vice-versa.

3.1.17
movie box
container box whose sub-boxes define the structure-data for a presentation (' moov")

3.1.18
movie file
[SO base media file containing a MovieBox
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3.1.19

movie fragment
fragment of the information contained in a MovieBox, defined by a MovieFragmentBox and its contents

3.1.20

structure-data
data that provides the location, size, timing, and characteristics of the media data (e.g. the coded frames
of audio and video)

3.1.21

movie-fragment relative addressing

signalling
fragments,
TrackFragm

Note 1 to ent]
than one tra

3.1.22

open randc
sample afte
following t

foffsets for media data Tm movie fragmentsthat s Tetative to the start of those o
specifically setting the flags base-data-offset-present to 0 and default-base-is-moef tio
pntHeaderBoxe€sS

ry: Setting the default-base-is-moof flag to 1 is only relevant for movie fragments that.ontain
k run (either in the same or several tracks).

m access point

he random access point in decoding order and preceding \the€ random access poil

composition order need not be correctly decodable

Note 1 to en
order by (bi

[ry: For example, an intra picture starting an open group of.pictures can be followed in dec
predicted pictures that however precede the intra picture in composition order; though

possibly canhot be correctly decoded if the decoding starts from th€intra picture, they are not needed.

3.1.23
pixel asped
scaling requ

Note 1 to ent
has a specifi

3.1.24

t ratio
ired to be applied to the output pixel of.a.decoder to produce a non-distorted image

ry: The term "Sample Aspect Ratio" is sGmetimes used for this term, but "sample” in this stan
meaning.

presentation

one or more

3.1.25

motion sequences, possibly combined with audio

presentati¢n time

timeline of

h track that aligns with the timelines of other tracks established by an explicit or im

edit list appllied to the composition timestamps

3.1.26
timeline

ovie
1in

more

r which all samples in composition order can be correctly decoded, but some sanjples

nt in

ding
they

dard

blied

monotonic ]|inear representation of times with respect to a zero origin point

3.1.27
timescale

number of timestamp values that represent a duration of one second

3.1.28
timestamp

integer coded value representing an instant of time on an associated timeline
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3.1.29
decoding timestamp
timestamp on the media timeline such that samples are decoded in decoding timestamp order

Note 1 to entry: The decoding timestamps primarily define the required decoding order; systems may decode
at a time of their choosing; in the case of signed composition offsets, decoding timestamps do not necessarily
precede composition timestamps.

3.1.30
composition timestamp
timestamp on the media timeline such that samples are presented in composition timestamp order and

that ctablichac thair ralativn comanaciting £t
St eSSt H T et ve-comp oSt oR—+ns

3.1.31

sample duration
difference between the decoding timestamp of the following sample (when known) and the decoding
timestamp of this sample

3.1.32

random access point
RAP
sample in a track that starts at the ISAU of a SAP of type 1 or 2 or"3yinformally, a sample, [from which

whenh decoding starts, the sample itself and all samples following in composition order can pe correctly
decdded

Note|l to entry: SAP types are defined in Annex I.

3.1.33

random access recovery point
sample in a track with presentation time equal‘to the TSAP of a SAP of type 4; informally, a sample,
that|can be correctly decoded after having de€éded a number of samples that is before th|s sample in
decading order, sometimes known as gradual'decoding refresh

Note|l to entry: SAP types are defined in Anriex I.

3.1.34
sample
all the data associated with @ single time

Note|1 to entry: No two saimples within a track can share the same decoding timestamp; no two|samples can
shar¢ the same composition timestamp.

Note|2 to entry: Innon-hint tracks, a sample is, for example, an individual frame of video, a series of yideo frames
in dgcoding order'or a compressed section of audio in decoding order; in hint tracks, a sampl¢ defines the
formption of.0ne or more streaming packets.

3.1.35
sampledescription
structure which defines and describes the format of some number of samples in a track

3.1.36

sample entry type

four-character code that is either a format value of a samplekntry directly contained in
SampleDescriptionBox Or d data format value OfOriginalFormatBox

3.1.37

untransformed sample entry type

sample entry type of the track that would apply if no transformations had been performed to a
transformed media track

Note 1 to entry: This is the sample entry type that would be the format value in a SampleEntry directly contained
in the SampleDescriptionBox.
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3.1.38

sample number
ordinal index number of a given sample where the first sample has sample number 1

3.1.39
sample tab
packed dire

3.1.40
sync sampl
sample in a

le
ctory for the timing and physical layout of the samples in a track

e
track that starts at the ISAU of a SAP of type 1 or 2

Note 1 to entl

Note 2 to ent
at the syncs
set of decodse

earliest composition time; a media format may provide a more precise definition of a sync samiple for that fo

3.1.41
segment

portion of movie file, consisting of either (a) a MovieBox, with its associatéed media data (if any)

other assoc
other assoc

Note 1 to en|
associated b

3.1.42

segment file

ISO base me

3.1.43
subsegmer
time intervs

3.1.44
thumbnail
smaller-res

3.1.45
top-level b
box contain

3.1.46
track
timed sequg

ry: SAP types are defined in Annex I.

I'y: Informally, a media sample that starts a new independent sequence of samples; if decoding
hmple, it and succeeding samples in decoding order can all be correctly decoded, arnd the resy
d samples forms the correct presentation of the media starting at the decoded sample that hg

ated boxes or (b) one or more MovieFragmentBoxes, with their‘associated media data
ated boxes

xes is not given in this standard and may be derived by-other specifications.

dia file containing one or more segment(s)

t
11 of a segment formed from MovieFragmentBoxes, that is also a valid segment

image
plution representation of-an image

1.6
kd at file level

nee'ef related samples (q.v.) in an ISO base media file

tarts
Iting
s the
"mat.

and
and

try: The associated media data can be found by following(byte offsets, but the process of finding

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

3.1.47

haptic media

timed tactil

3.1.48
volumetric
timed visua

e signals to be presented as part of the media presentation

visual media
I media defining a visual coding in a three-dimensional space

Note 1 to entry: In contrast to video media, which defines a planar coding.
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3.2 Abbreviated terms

ALC asynchronous layered coding
AVC advanced video coding

FD file delivery

FDT file delivery table

FEC forward error correction

FLUTE file delivery over unidirectional transport

IAN internet assigned numbers authority
IETH internet engineering task force
LCT layered coding transport

MBMS multimedia broadcast/multicast service
MIMIE multipurpose internet mail extensions (as defined in {ETF RFC 2045 and IETF RFC 2046)
MVC multiview video coding
SvC scalable video coding

Uullb universally unique identifier (as definediin'I[ETF RFC 4122 and ISO/IEC 9834-8)

4 Qbject-structured file organization

4.1 | File structure

Fileq are formed as a series of ebjects, called boxes in this document. All data is containg¢d in boxes;
there is no other data withinthé file. This includes any initial signature required by the [specific file
format.

All pbject-structured—files conformant to Clause 4 (all object-structured files) shall contain a
File[lypeBox.

In tHis document;‘top-level boxes (boxes not contained in other boxes) are indicated as bing at ‘file’
level, with thevhotation “Container: File”.

4.2 | Qbject structure

4.2.1 Object syntax conventions
The definitions of objects are given in the syntax description language (SDL) defined in ISO/IEC 14496-1.
NOTE Comments in the code fragments in this document are informative.

The fields in the objects are stored with the most significant byte first, commonly known as network
byte order or big-endian format. When fields smaller than a byte are defined, or fields span a byte
boundary, the bits are assigned from the most significant bits in each byte to the least significant. For
example, a field of two bits followed by a field of six bits has the two bits in the high order bits of the
byte.

© ISO/IEC 2022 - All rights reserved 7


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

In the SDL, the notation ‘=" indicates that in this object, the field read from the bitstream (whose name
and type are given in the left hand-side part) is expected to match the value given in the right hand-side

part.

The following basic field types are defined. In these definitions, null-terminated means that the last
character of a string is Unicode NUL, and hence an empty string is represented by a single Unicode NUL.

Some fields

using these types may restrict the characters permitted.

Name Semantics

utf8string UTF-8 string as defined in IETF RFC 3629, null-terminated.

utfstring r-terminated-stringencededusingeither UTE-8-er- U 16-
If UTF-16 is used, the sequence of bytes shall start with a byte order mark (BOM))and the
null termination shall be 2 bytes set to 0.

utfg8list null-terminated list of space-separated UTF-8 strings

base6dstring null-terminated base64 encoded data

4.2.2 Objlect definitions

An object in

Boxes start
(320r64b
The standa

Typically, ofily the MediapataBox needs the 64-bit size.

To permit e
range 0020
ISO/IEC 881
of the field g
as a ‘four-ch
in Annex D.

this terminology is a box.

with a header which gives both size and type. The header pérrits compact or extended
ts) and compact or extended types (32 bits or full universal unique identifiers, i.e. U
'd boxes all use compact types (32-bit) and most boxes'will use the compact (32-bit)

hse of identification, the 32-bit compact type can be expressed as four characters fron
to 007E, inclusive, of ISO/IEC 10646 (technically identical to the Unicode standard[2§
9-1[34], Each character is hence expressible in a single byte. The four individual byte v3
re placed in order in the file. Other fieldsimay also use this 32-bit representation, referr
aracter code’ (4CC). The maintenance'of four-character codes used in the format is def

The size is
This facilit

User extens

he entire size of the box, including the size and type header, fields, and all contained b
es general parsing of the file;

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

size
[Ds).
size.

1 the
) or
1lues
bd to
ined

DXes.

aligned (8)|class BoxHeader X
unsi¢gned int (32) bextype,
optipnal unsigned™int (8) [16] extended type) {
unsignefl int (32) sdxe;
unsignefl int (32){&ype = boxtype;
if (size==1) {

unsigned_fnt (64) largesize;
} else Lf ,(size==0) {

// bpxMextends to end of file
}
if (boxtype=='uuid') {

unsigned int (8) [16] usertype

}
}
aligned (8)

unsigned int (32)
optional unsigned int (8) [16]

extended type;

(

class Box
boxtype,

extended type) {

BoxHeader (boxtype, extended type);

// the remaining bytes are the BoxPayload
}
The semantics of these two fields are:

size is an integer that specifies the number of bytes in this box, including all its fields and contained
boxes; if size is 1 then the actual size is in the field 1argesize; if size is 0, then this box shall be
in a top-level container, and be the last box in that container (typically, a file or data object
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delivered over a protocol), and its payload extends to the end of that container (normally only

used for a MediaDataBox)

type identifies the box type; user extensions use an extended type, and in this case, the type field is

setto 'uuid"'.

BoxPayload is defined as all the bytes in a Box, included by the size or 1argesize field (as appropriate),
following the BoxHeader.

Boxes with an unrecognized type shall be ignored and skipped.

Man

objects also contain a version number and flags field:

alig
{

o c

alig

~

The

Full
appr
Box,

BoxP

The

Full]

NOTE

from|

hed (8) class FullBoxHeader (unsigned int (8) v, bit(24) f)

nsigned int (8) version = v;
it (24) flags = £;

hed (8) class FullBox (unsigned int (32) boxtype,
unsigned int(8) v, bit(24) f£f,
optional unsigned int(8) [16] extended type)
xtends Box (boxtype, extended type)

ul1BoxHeader (v, f);
/ the remaining bytes are the FullBoxPayload

semantics of these two fields are:
lersion is an integer that specifies the version of this format of the box.
Flags is a map of flags

BoxPayload is defined as all the bytes in-a FullBox, included by the size or larges;
opriate), following the FullBoxHeaderwSinice BoxPayload is defined for any box exte
FullBox has both BoxPayload and rFulliBoxpPayload defined, the former including the
byload of a FullBox including thegd11BoxHeader).

Boxes with an unrecognized'version shall be ignored and skipped.

) This documentsand derived specifications describe the different flags defined for a b

the npost significant bytefirst.

4.2.3

The
four

Extensibility of object definitions

normative objects defined in this document are identified by a 32-bit value, which is
character compact code as defined in 4.2.

payload (contents) of a box areskd11BoxPayload for a FullBox and Boxpayload for all box

ze field (as
nding from
latter (with

es.

bx extending

FullBox as hexadecimal values (e.g. 0x000001); these values correspond to 24-bit unsigned integers with

normally a

To permit user extension of the format, to store new object types, and to permit the inter-operation of
the files formatted to this documentwith certain distributed computing environments, there are a type
mapping and a type extension mechanism that together form a pair.

Commonly used in distributed computing are vuips (universal unique identifiers), which are 16 bytes.
Any normative type specified here can be mapped directly into the vutp space by composing the four
byte type value with the twelve byte ISO reserved value, 0xxxxxxxxx-0011-0010-8000-00AA00389B71.
The four character code replaces the xxxxxxxx in the preceding number. These types are identified to
[SO as the object types used in this document.

User objects use the escape type 'uuid'. They are documented above in subclause 6.3. After the size
and type fields, there is a full 16-byte UUID.

Systems which wish to treat every object as having a UUID could employ the following algorithm:
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size :
type

read uint32();
:= read uint32();

if (type=='uuid')

then uuid
else uuid :

:= read uuid()
form uuid(type,

ISO 12 bytes);

Similarly when linearizing a set of objects into files formatted to this document, the following is applied:

write uint32( object size(object)
object uuid type (object);

uuid :
if

(is ISO
write uint32( ISO type of (uuid)
else { write uint32('uuid'); write uuid(uuid);

);
uuid (uuid) )

)

}

A file containing boxes from this document 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/u
and an ISO JUID.

4.3 File-

4.3.1 Deffinition

Box Type: '
Container: |
Mandatory:
Quantity: E

Files confor
this docum
Nno FileTypsg
version=0, §

A media-file
and it is th
that the uti
somewhat 1

This box sh

pe box

Ftyp'
ﬂe,OFOriginalFileTypeBox
Yes

kactly one (but see below)

mant to Clause 4 shall contain a FileTypeBox. For compatibility with an earlier editi
ent, files may be conformant to this document and¢not contain a rileTypeBox. Files
Box should be read as if they contained a rilePypeBox with Major brand='mp41', mil
ind the single compatible brand 'mp41 .

structured to this document may be compatible with more than one detailed specificq
erefore not always possible to speak of\a single ‘type’ or ‘brand’ for the file. This

educed.

any signific
which spec

of other spdcifications to which thefile complies. Readers implementing this format should attem|
read files that are marked as cempatible with any of the specifications that the reader implements

incompatib
conformant

The minor
determine t
specificatio

fication is the ‘best use/of'the file, and a minor version of that specification; and also

e change in a specification should therefore register a new ‘brand’ identifier to identifyj
to the new speeification.

version jstinformative only. It does not appear for compatible-brands, and is not use

h, fof inspection, debugging, or improved decoding.

uid'’

bn of
with

nor

tion,
ans

ity of the file name extension and multipurpose internet mail extension (MIME) typ¢ are

all be placed as early as possible in the file (e.g. after any obligatory signature, but b¢fore
ant variable-size boxes sueghas a MovieBox, MediaDataBox, O FreeSpaceBox). It identifies

set
t to
Any
files

d to

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

Files would

nnrmn”y be nvfnrnn”y identified (n g with a file extension or mime fypn) thatidentifie

the

‘best use’ (major brand), or the brand that the author believes will provide the greatest compatibility:.

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

4.3.2 Syntax

aligned(8)

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

10

class GeneralTypeBox (code) extends Box(code) {
major brand;

minor version;
compatible brands[];

// to end of the box
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aligned(8) class FileTypeBox extends GeneralTypeBox ('ftyp')

{}

4.3.3 Semantics

This

box identifies the specifications to which this file complies.

Each brand is a four character code, registered with ISO, that identifies a precise specification.

major brand - is abrand identifier

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

4.4

4.4.1

Box
Cont
Man

bompatible brands - is alist, to the end of the box, of brands
Extended type box
Definition

[ype: "etyp"
ainer:Fﬂe,ItemPropertyContainerBox, Or OriginalFileTypeBox

Qua

Box [[ype: 'tyco"

Con

Manfatory: Yes
Quantity: One or more

The
Or US

or the item, respectively, if it supports the processing requirements of all the brands in atlea

cont
or Ty

The
boxe
and
the I

NOT
comp|
SO 0N

Cl[1]
or C
or .|
or (

Hatory: No
tity: Zero or more in file, zero or one per an item

iner: ExtendedTypeBox

FxtendedTypeBox may be placed after the rileTypeBox, any SegmentTypeBox, O any Tr|
ed as an item property to indicate that a reader should only process the file, the segmer]

hined TypeCombinationBoxes, or at least one brand in the preceding FileTypeBox, Segm
ackTypeBox, Or in the BrandPropert§’/associated with the same item, respectively.

TypeCombinationBox expressés-that the associated file, segment, track, or item may
s or other code points requiréed to be supported in any of the brands listed in the Typecom
fhat the associated file, segment, track, or item complies with the intersection of the co
rands listed in the TypeCombinationBox.

E Effectively, if the compatible brands in the FileTypeBox are labeled c{1], c[2],
btible brandslinthe first TypeCombinationBox D[1,1], D[1,2],andthesecondD[2,1],
, then a readerthas to support:

(2]

DV, 1] and D[1,2] and ..)
DN2. 11 and DI 1l _and )

hckTypeBox,
1t, the track,
st one of the
entTypeBox,

contain any
inationBox
nstraints of

etc., and the
D[2,2],and

or (

4.4.2 Syntax

alig
u
}
alig
T
}

ned(8) class TypeCombinationBox extends Box('tyco') {
nsigned int (32) compatible brands[]; // to end of the box

ned (8) class ExtendedTypeBox extends Box('etyp') {
ypeCombinationBox compatible combinations[]; // to end of the box

4.4.3 Semantics

comp
comp

atible brands is a list of brands.
atible combinations is a list of TypeCombinationBoxes.
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5 Structure of this document
Clause 4 defines object-structured files; files that are built from boxes.

Clause 6 gives the core concepts and data-types for time-based presentations, called 'movies' in this
document.

Clause 8 defines the boxes used by time-based presentations, and other formats.
Clause 9 defines the hint track formats used to support some streaming protocols.

Clause 10 builds on the concept of sample groups as defined in 8.9 and defines some sample groups.

Clause 11 defines how to base a file format on this specification.

Clause 12 bpilds on the general concepts of tracks as defined in Clause 8, and defines tragk fermats for
various gengral types of media (video, sound, etc.).

Annex A pr¢vides an informative introduction to time-based presentations, which mray be of assistiance
to first-timg readers and implementers.

Annex B prgvides guidance on writing derived specifications.
Annex C prgvides the syntax for uniform resource identifier (URI) fragments.
Annex D dofuments how identifier values defined externally to thiS\document are managed.

Annex E defines brands that may be used to identify the conforinance and reader requirements tp the
structures defined in this document for time-based presentations.

Annex F conjtains the formal IANA registration of segments.
Annex G defines some forms used for labelling metadata with uniform resource identifier (URI) labels.

Annex H provides an overview of the use of hinftracks for RTP streams and RTP stream reception

©v

Annex | con[ains the formal definitions ofithe types of stream access points in timed media stream
Annex ] confains examples of the useef-the segmentindexBox defined in 8.16.3.

Annex K d¢fines the MIME parameters that may be used to annotate MIME types for time-based
presentatiohs based on Clause’6:

6 ISO base mediatfile organization

6.1 Files| segiiients, and streams

This documgnt'Supports the exchange of presentations in three principle ways:

1) Asasingle file (e.g. on exchangeable media such as discs, or as a download).
2) Asaseries of segments, preceded by an initialization segment.

3) Transformed by supporting structures, called hint tracks, into a streaming protocol such as the
[ETF real-time protocol RTP [[ref]] or an MPEG-2 transports stream [[ref]].

A presentation file logically includes all its segments.

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

6.2

Presentation structure

6.2.1 Object structure of a presentation

The presentation file is an object-structured file as defined in Clause 4 (and hence contains a

FileTypeBox); some of these objects may contain other objects.

Presentation files contain data that structures orders times and describes the media data that is
passgd to decoders. This non-media data is called structure-data here.

The sequence of objects in a presentation shall contain exactly one MovieBox. It is Wsually|close to the
beginning or end of the file, to permit its easy location. The other objects found at this level include a
File[lypeBox, FreeSpaceBox (es), MovieFragmentBox (es), 4 MetaBox, O MediaDataBox(es).

6.2.2 Meta data and media data

The ptructure-data is contained within a structure-data wrapper (the-MovieBox Or MovieFragmentBox);

the 1
datal
may

The
the

hedia data is contained either in the same file, within MediaDataB6x(es), or in other files
is composed, for example, of images or audio data; the media data containers, or med
contain other un-referenced information.

file containing the presentation structure-data may also contain all the media data,
resentation is self-contained. If the media data js‘externally referenced in other files,

requlired to be formatted to this document; they are*used to contain media data, and may

unus
only:
the 1

Thes
JPEQ
isin

6.3

6.3.1

Type
type

ed media data, or other information. This decument concerns the structure of the pres
The format of the media-data files is constrained by this document only in that the m
hedia files needs to be capable of description by the structure-data defined here.

e other files may be ISO files, image files, or other formats. Only the media data its
2000 images, is stored in these other files; all timing and framing (position and size)
the SO base media file, so thexancillary files are essentially free-format.

Structure-data (objects)

Box

fields not defified here are reserved. Private extensions shall be achieved through
In addition,the following types are not and will not be used, or used only in their exi

in future editions of this document, to avoid conflict with existing content using earlier p

Vers

ons ofthis format:

. The media
a data files,

whereupon
they are not
hlso contain
bntation file
pdia-data in

elf, such as
nformation

the 'uuid:’
sting sense,
re-standard

rI\NY, crgn, matt, kmat, pnot, ctab, load, imap;

these track reference types (as found in the reference type of a TrackReferenceBox):

tmcd, chap,

sync, scpt, ssrc.

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

6.3.2 Data types and fields

In a number of boxes in this document, there are two variant forms: version 0 using 32-bit fields, and
version 1 using 64-bit sizes for those same fields. In general, if a version 0 box (32-bit field sizes) can
be used, it should be; version 1 boxes should be used only when the 64-bit field sizes they permit, are
required. Values for counters, offsets, times, durations etc. in this format do not ‘wrap’ to 0 when the
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maximum value that can be stored in their field is reached; appropriately large fields must be used for
all values.

For convenience during content creation there are creation and modification times stored in the
file. These can be 32-bit or 64-bit numbers, counting seconds since midnight, Jan. 1, 1904, which is a
convenient date for leap-year calculations. 32 bits are sufficient until approximately year 2040. These
times shall be expressed in Universal Time Coordinated (UTC) as defined in ITU-R TF.460-6:2002,
Annex [, and therefore may need adjustment to local time if displayed.

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

Fields shown as “template” in the box descriptions are fields which are coded with a default]yalue
unless a derfived specification defines their use and permits writers to use other values than the default.
If the field is used in another specification, that use must be conformant with its definition/here| and
the specifichtion must define whether the use is optional or mandatory. Similarly, fields mrarked {pre-
defined” were used in an earlier edition of this document. For both kinds of fields, if a-field of that|kind
is not used in a specification, then it should be set to the indicated default value. If the'field is not uded it
shall be copjied un-inspected when boxes are copied, and ignored on reading.

Matrix values which occur in the headers specify a transformation of video-images for presentation.
Not all deriyed specifications use matrices; if they are not used, they shall be set to the identity mdtrix.

If a matrix if used, the point (p,q) is transformed into (p', q') using the-matrix as follows:
(p g 1) * b u | = (mn z)
d v |

|
|
I y w I

X Qo

m=ap +cff + x; n=Dbp +dg+ vy; z=up + vg + w

p' = m/z; |q' = n/z
The coordipates {p,q} are on the decompressed:frame, and {p’, q’'} are at the rendering oufput.
Therefore, for example, the matrix {2,0,0, 0,2,0, 0,0,1} exactly doubles the pixel dimension of an inpage.
The coordirates transformed by the matrix aretnot normalized in any way, and represent actual sample
locations. Therefore {x,y} can, for example, be-considered a translation vector for the image.

The coordirfate origin is located at the upper left corner, and X values increase to the right, and Y values
increase downwards. {p,q} and {p’,g*pare to be taken as absolute pixel locations relative to the upper
left hand cofrner of the original image (after scaling to the size determined by the track header's width
and height) fand the transformed\(rendering) surface, respectively.

Each track is composed using-its matrix as specified into an overall image; this is then transformed and
composed 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 a vetical
rectangulai region within a window, for example. So for example, if only one video track is displpyed
and it has 4 translation to {20,30}, and a unity matrix is in the MovieHeaderBox, an application|may
choose not fodisplay the empty “L’ shaped region between the image and the origin.

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

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

6.3.3 URIs as type indicators

When URIs are used as a type indicator (e.g. in a sample entry or for un-timed metadata), the URI shall
be absolute, not relative and the format and meaning of the data must be defined by the URI in question.
This identification may be hierarchical, in that an initial sub-string of the URI might identify the overall
nature or family of the data (e.g. urn:oid: identifies that the metadata is labelled by an ISO-standard
object identifier).
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The URI should be, but is not required to be, de-referencable. It may be string compared by readers with
the set of URI types it knows and recognizes. URIs provide a large non-colliding non-registered space
for type identifiers.

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

6.3.4 Boxorder

An ojverall view of the normal encapsulation structure is provided in the following informa
In thle event of a conflict between this table and the prose, the prose prevails. The order of'h

its cpntainer is not necessarily indicated in Table 1.

The fable shows those boxes that may occur at the top-level in the left-most colummn; indentz

to sow possible containment. Thus, for example, a TrackHeaderBox (tkhd) isfotind ina Tra

tive Table 1.
oxes within

tion is used
kBox (trak),

whidh is found in a MovieBox (moov). Not all boxes need to be used in all filés;the mandatory boxes are

marked with an asterisk (*). See the description of the individual boxes for'a discussion of what must be

assujmed if the optional boxes are not present.

Objerts using an extended type may be placed in a wide variety pf.containers, not just the tpp level.

In ogder to improve interoperability and utility of the files, the-following rules and guidelipes shall be

followed for the order of boxes:

1) The rFileTypeBox shall occur before any variableslength box (e.g. movie, free space, media data).
Dnly a fixed-size box such as a file signature, ifréquired, may precede it.

2) Jtisstrongly recommended that all header boxes be placed first in their container: thefe boxes are
'he MovieHeaderBox, TrackHeaderBox, M&QiaHeaderBox, and the specific media headerp inside the
lediaInformationBox (€.g. the videoMediaHeaderBox).

3) Any movie fragment boxes should\be in sequence order (see subclause 8.8.5).

4) It is recommended that «the” boxes within the sampleTableBox be in the folloywing order:
FampleDescriptionBox, TimeToSampleBox, SampleToChunkBox, SampleSizeBox, ChunkOffdetBox.

5) It is strongly recommended that the TrackReferenceBox and EditBox (if anhy) should
precede the MediaBox, and the HandlerBox should precede the MediaInformationHox, and the
hbataInformatignBex should precede the sampleTableBox.

6) Itisrecommmended that userpataBoxes be placed last in their container.

7) |tisrecommended that the MovieFragmentRandomAccessBox, if present, be last in the file.

8) Jtisrecommended thatthe progressiveDownloadInfoBox be placed as early as possible in files, for
i utbilibyg

Table 1 — Box types, structure and cross-reference
Box types, structure, and cross-reference

ftyp ¥ 14.2.3 file type and compatibility

otyp 8.19.5 |original file-type

pdin 8.1.3 progressive download information

moov * 18.2.1 container for all the structure-data

mvhd * 8.2.2 movie header, overall declarations
meta 8.11.1 metadata
trak * 1831 container for an individual track or stream
© ISO/IEC 2022 - All rights reserved 15
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Table 1 (continued)

Box types, structure, and cross-reference

tkhd *  18.3.2 track header, overall information about the track
tref 8.3.3 track reference container
trgr 8.3.4 track grouping indication
edts 8.6.5 edit list container
elst 8.6.6 an edit list
meta 8.11.1 metadata
e —rr comtaimerforthemedioinformution i trock—]
mdhd * |184.2 media header, overall information about tﬁ\q;}%iia
hdlr * 1843 handler, declares the media (handler) t)@)'
elng 8.4.6 extended language tag r\(ll
minf * 1844 media information container (.\CQ'
vmhd 12.1.2  |video media header, overall infq('ib;fion (video trackjpnly)
smhd 12.2.2  |sound media header, oveéc)lmzformation (sound track
only) &
hmhd 12.4. hint media header, M information (hint track pnly)
sthd 12.6.2 subtitle media @den overall information (subtitle
track only) g\\
nmhd 8.4.5.2 |Null med'&hgt‘ier, overall information (some trackspnly)
dinf * 8.7.1 datg@?mation box, container
dref |* 8.7.2 gg‘(reference box, declares source(s) of media |data
{inxtrack
stbl * 8._5.1\(\® 5:ample table box, container for the time/space map
stsd |* &'ig\'\ sample descriptions (codec types, initialization dtc.)
stts |* ‘@ELZ (decoding) time-to-sample
ctts 0\ 8.6.1.3 |(composition) time to sample
cs lg\b\' 8.6.1.4 |composition to decode timeline mapping
Ffié\\:) * 18.74 sample-to-chunk, partial data-offset informatioj
L E'{sz .7.3.2  |sample sizes (framing)
f\$\ stz2 8.7.3.3 |compact sample sizes (framing)
. ( e stco [* |8.7.5 chunk offset, partial data-offset information
n@ co64 8.7.5 64-bit chunk offset
. (V stss 8.6.2 sync sample table
f\e i stsh 8.6.3 shadow sync sample table
o padb 8.7.6 sample padding bits
stdp B.7.6 sample degradation priority
sdtp 8.6.4 independent and disposable samples
sbgp 89.2 sample-to-group
sgpd 8.9.3 sample group description
subs 8.7.7 sub-sample information
saiz 8.7.8 sample auxiliary information sizes
saio 8.79 sample auxiliary information offsets
udta 8.10.1 user-data
cprt 10.2 copyright etc.
tsel 8.10.3  |track selection box
kind 8.10.4 track kind box

16
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Table 1 (continued)
Box types, structure, and cross-reference
strk 8.14.3  |sub track box
stri 8.14.4  |sub track information box
strd 14. sub track definition box
ludt 12.2.7  |audio stream loudness
mvex 8.8.1 movie extends box
mehd 8.8.2 movie extends header box
tre *—8-8-3 trackextemrdsdefautts —
leva 8.8.13  |level assignment Aq‘ll/
udta 8.10.1 |user-data q>‘) '
cprt 8.10.2  |copyright etc. r\(ll
moof 8.8.4 movie fragment (\Q)'
mfhd * 18.8.5 movie fragment hea&&r‘)
meta A1.1 metadata . N~
traf 8.8.6 track fragm‘e@})
tfhd * 18.8.7 track fram\a}‘t'header
trun 8.8.8 traclq(@\r'r,lent run
sbgp 8.9.2 sa -‘to-group
sgpd 8.9.3 (&mple group description
subs 877 Q\{qub-sample information
saiz &sz,é\,\ sample auxiliary information sizes
saio . @ﬁ sample auxiliary information offsets
tfdt \\\ 8.8.12  |track fragment decode time
meta . & v |8111  |metadata
udta ~N° 8.10.1 user-data
udta v~ 8.10.1 user-data
mfry \\ ) 8.89 movie fragment random access
tfra . 8.8.10 |track fragment random access
mfro A@' * 18.8.11 |movie fragment random access offset
mdaf (] ,\J 8.2.2 media data container
freq A&’ 8.1.2 free space
skir (-x“ 8.1.2 free space
i md é\/ 8.1.4 media data container that contains an identifier to be
,/C) used with data references
metq 811.1 metadata
hdlr * 184.3 handler, declares the metadata (handler) type
dinf 8.7.1 data information box, container
dref 8.7.2 data reference box, declares source(s) of metadata items
iloc 8.11.2.3 |item location
ipro 8.11.5 item protection
sinf 2.2 |protection scheme information box
frma 8.12.3  |original format box
schm 8.12.6  |scheme type box
schi 8.12.7 scheme information box
iinf 8.11.6 |item information

© ISO/IEC 2022 - All rights reserved
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Table 1 (continued)

Box types, structure, and cross-reference
xml 8.11.2 |XML container
bxml 8.11.2 binary XML container
pitm 8.11.4  |primary item reference
fiin 8.13.2  |file delivery item information
paen 8.13.2  |partition entry
fire 8.13.7 |file reservoir
foar 8433—fitepurtition
fecr 8.134 FEC reservoir
segr 8.13.5 |file delivery session group
gitn 8.13.6  |group id to name
idaf 8.11.11 |item data
iref 8.11.12 |item reference
styp 8.16.2 segment type
sidx 8.16.3  |segment index
ssix 8.16.4 |subsegment index
prft 8.16.5  |producer refererice time
!mov 8.19.6 compressedmiovie box
'mof 8.19.7 compresSed movie fragment box
I'six 8.19.8  |conipressed segment index box
Issx 8.199 compressed subsegment index box

6.4 Timgq structure overview

Tracks idenfify, in decoding order, of a sequence-of samples. Each sample has a decoding timestamp|that
is computed by adding to the previous sample's decoding timestamp, the previous sample's duratiop (as
given by th¢ values in the TimeTosampleBox or the equivalent field in movie fragments). The decdding
timestamp pf the first sample is defined as being at time zero. This forms the decoding timeling of a
track.

In some coding systems (notably'video) samples are coded in a different order from their presentation
order. In this case, each sample is assigned a composition time (as given by the values in the
CompositiofOffsetBox o the equivalent field in movie fragments), which is computed by adding a
composition| offset to thesdecoding timestamp. This forms the composition timeline, and re-order§ the
samples intp composition order.

The presentiatiofr timeline for each track is formed by the concatenation of sections of the composjition
timeline by [means of explicit or implicit edit lists.

The presentation timelines of all the tracks are aligned at their zero point. This forms the presentation
timeline for the presentation as a whole. This aligned zero point is the nominal time at which
presentation starts and from which movie and track durations are measured.

Composition offsets can be signed or unsigned. When they are unsigned, the composition timeline
and the decoding timeline are related, and the decoding and compositions times can be considered as
enabling a hypothetical system, that is capable of instant decoding, to manage buffering. When they are
signed, the composition timeline and the decoding timeline are disconnected. They can be reconnected
using the compositionToDecodeBox, if needed, though many systems do not use decoding timestamps,
merely decoding in decoding order.
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6.5 Identifiers

The track identifiers used in an ISO file are unique within that file; no two tracks shall use the same
identifier. Under unified identifier handling (see E.18) this uniqueness requirement is extended to other
identifiers.

The next track identifier value stored in next track 1D in the MovieHeaderBox generally contains a
value one greater than the largest identifier value, of the set required to be unique, found in the file.
This enables easy generation of a unique identifier under most circumstances. However, if this value is
equal to ones (32-bit unsigned maxint), then a search for an unused unique identifier is needed for all
additions.

6.6 | Brand identification

The fefinitions of the brands that apply to timed presentations are specified in Annex’E.

6.7 | Uniform resource locators (URLs)

Whehn a file conformant to this document is identified by URL, a URL fragment (if present)|shall follow
the g§yntax(es) documented in Annex C.

Whaen files are identified by a MIME type, the syntax specified it TETF RFC 6381[22] and Apnex K shall
be uged for any parameters.

7 btreaming support

Segmented streaming is supported by segments asidefined in 3.1.41 and 8.16.

Transformed streaming into streaming protocols is supported by hint tracks as defined ih 12.4, with
spedjific formats for some protocols in Clause.9; there is a general overview in A.12.

8 Box structures
8.1 | File structure and general boxes
8.1.1 Media data box

8.1.1.1 Definition

Box [ype: 'mdat'
Container:.File
Manfatory: 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 MediabDataBoxes. The actual media data follows the type field; its structure
is described by the structure-data (see particularly the sampleTableBox, subclause 8.5, and the
TtemLocationBox, Subclause 8.11.2.3).

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 structure-data refers to media data by its absolute offset within the file (see subclause 8.7.5, the
ChunkOffsetBox); SO MediaDataBox headers and free space may easily be skipped, and files without any
box structure may also be referenced and used.
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8.1.1.2 Syntax

aligned (8)
bit (8)
}

class MediaDataBox extends Box('mdat')

{

datal];

8.1.1.3 Semantics

data is the contained media data

8.1.2 Free space box

8121 D

Box Types:
Container: |
Mandatory:
Quantity: Z

The content
the present

pfinition

'free', 'skip'
ile or other box
No
b0 Or more

s of a FreeSpaceBox are irrelevant and may be ignored, or the box deleted, without affe
htion. (Care should be exercised when deleting the box, as this niay invalidate offsets

to refer to other data, unless this box is after all the media data).

8.1.2.2 Sy

aligned(8)
unsigne

}
8.1.2.3 S¢

free tj
8.1.3

8131 D

Box Types:

Container: |
Mandatory:
Quantity: Z

The progre
of numbers
bytes/sec a

A receiving

mtax

{

class FreeSpaceBox extends Box (free type)
int (8) datal];

Pmantics

pe shall be 'free' or 'skip'.

Progressive download information bex

(to the end.of the box) specifying combinations of effective file download bitrate in un
nd a suggested initial playback delay in units of milliseconds.

estimate for-as

party can estimate the download rate it is experiencing, and from that obtain an

c U 9, UcIiady Uy C Cl PUld U U YAY dpPVUld U

first or last entry.

efinition
"pdid"
ile
No
bro or One
siveDownldadInfoBox aids the progressive download of an ISO file. The box contains |

rting
used

hairs
ts of

It is recommended that the ProgressiveDownloadInfoBox be placed as early as possible in files, for

maximum u

tility.

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)
unsigned int (32)

20

rate;
initial delay;
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8.1.3.3 Semantics

rate

is a download rate expressed in bytes/second

initial 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.

8.1.4 Identified media data box

8.1.4.1 Definition

Box [[ype: "imda"

Con

iner: File

Manfatory: No

Qua

This
cont|

8.1.4

aligq
Ul
b

8.1.4

imda

8.2

8.2.1

8.2.]

Box
Cont
Man

tity: Zero or more

box contains the media data. Its semantics are the same as those for MedisDataBox butit
hins an identifier that is used in setting up data references to the contdined media data

}.2  Syntax

ned (8) class IdentifiedMediaDataBox extends Box ('imda') {
nsigned int(32) imda identifier;
it (8) datal[]l; // until the end of the box

1.3 Semantics
| identifier shall differ from the imda_ident¥fier values of the other

HentifiedMediaDataBoxes of the file.
Movie structure
Movie box

.1 Definition

[ype: 'moov!
ainer: File
Hatory: Yes

Quantity: Exactly one

The
file.

Structure-data for a presentation is stored in the single MovieBox which occurs at the t

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

hdditionally

bp-level of a

8.2.1.2 Syntax

alig
}

ned(8) class MovieBox extends Box ('moov') {

8.2.2 Movie header box

8.2.2.1 Definition

Box Type: 'mvhd’

Cont

ainer: MovieBox

Mandatory: Yes
Quantity: Exactly one

© ISO/IEC 2022 - All rights reserved
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This box defines overall information which is media-independent, and relevant to the entire
presentation considered as a whole.

The duration of a movie is usually the duration of the longest track (as documented by the duration field
of the TrackHeaderBox); if any track has an indefinite duration, the movie should also have an indefinite
duration. If there are tracks longer than the movie duration, it is recommended that playback terminate
at the movie duration (i.e. that the longer tracks be implicitly trimmed to the movie duration); this can
happen when two media have frame durations that are not exactly divisible, for example.

8.2.2.2 Syntax

aligned(8)|class MovieHeaderBox extends FullBox ('mvhd', version, 0) {
if (vergion==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;
unsi¢ned int (32) modification time;
unsigned int (32) timescale;
unsigned int (32) duration;
}
templatg int (32) rate = 0x00010000; // typically 1.0
templatg int (16) volume = 0x0100; // typically, full yGlume
const bpt(16) reserved = 0;
const upsigned int (32) [2] reserved = 0;
templatg int (32) [9] matrix =

{ 0xp0010000,0,0,0,0x00010000,0,0,0,0x40000000 ¥;
// Uhity matrix

bit (32)[6] pre defined = 0;

unsignefl int (32) next track ID;

}
8.2.2.3 Sé¢mantics

version is qin integer that specifies the versionof this box (0 or 1 in this document)

creation tfme is an integer that declares the creation time of the presentation (in seconds gince
midnight, Jan. 1, 1904, in UTC time]

modificatipn time is an integer that declares the most recent time the presentation was modified (in
secondg since midnight, Jan.\1, 1904, in UTC time)

timescale [s an integer that specifies the time-scale for the entire presentation; this is the numbjer of
time urjits that pass.in one second. For example, a time coordinate system that measures time in
sixtietHs of a secdnd has a time scale of 60.

duration is pninteger that declareslength of the presentation (in the indicated timescale). This property
is derived from the presentatlon s tracks: the value of this field corresponds to the duratlon of the
longest

rate is a fixed point 16.16 number that indicates the preferred rate to play the presentation; 1.0
(0x00010000) is normal forward playback

volume is a fixed point 8.8 number that indicates the preferred playback volume. 1.0 (0x0100) is full
volume.

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

next track IDis a non-zero integer that indicates a value to use for the track 1D of the next track to
be added to this presentation. Zero is not a valid track 1D value. The value of next track 1D shall
be larger than the largest track_1p in use. If this value is equal to all 1s (32-bit maxint), and a new
media track is to be added, then a search must be made in the file for an unused value of track_ 1D.
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8.3 Track structure
8.3.1 Trackbox

8.3.1.1 Definition

Box Type: 'trak’
Container: MovieBox
Mandatory: Yes
Quantity: One or more

This|is a container box for a single track of a presentation. A presentation consists of one. g1 Ilnore tracks.
Eachy track carries its own temporal and spatial information. Each track will containlit§ associated
MedipBox.

Tracks are used for a number of purposes, including: (a) to contain media data (media trackg) and (b) to
contpin packetization information for streaming protocols (hint tracks).

There shall be at least one media track within a MovieBox, and all the media tracks that contributed to
the hint tracks shall remain in the file, even if the media data within them is not referenced by the hint
tracks; after deleting all hint tracks, the entire un-hinted presentation shall remain.

8.3.1.2 Syntax

alighed(8) class TrackBox extends Box('trak') {

}
8.3.2 Track header box

8.3.2.1 Definition

Box [[ype: 'tkhd'
Contlainer: TrackBox
Manfatory: Yes

This|box specifies the chardcteristics of a single track. Exactly one TrackHeaderBox is coftained in a

In the absence of an_edit list, the presentation of a track starts at the beginning of|the overall
presgntation. An ‘empty’ edit is used to offset the start time of a track (see 8.6.6).

The fracks matked with the track in movie flag set to 1 are those that are intended by thg file writer
for direct presentation. Thus a track that is used as input to another track — either befpre or after
decoding™* but that is not presented by itself — should have the track in movie flag setfto 0. Tracks
y are media
track : : Fbe-tsedas d v K vie flag set

If a track is a member of a group that presents alternatives for presentation, either by using the
alternate_group field in the track header, or by using the TrackcroupBox with a group type that defines
alternatives, then either only the preferred or default choice track should have the track in movie flag
set to 1, or all tracks should have the track in movie flag set to 1 (if no default is to be indicated).

If an 'a1tr' entity group contains entities for playing, track in movie should be equal to 1 in all the
tracks of the entity group.

If in a presentation no tracks have track in movie set, and therefore it appears that there is nothing to
present, then a player may enable a track from each group for presentation; derived specifications can
give further guidance and/or restrictions.
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Tracks that are marked as not enabled (track enabled set to 0) shall be ignored and treated as if
not present. Application environments may offer a way to enable/disable tracks at run-time and
dynamically alter the state of this flag.

The processing of the pixel data from the output of the decoder to its rendering on the screen is not
a conformance point of ISOBMFF. However, several structures enable signaling of such rendering
features. They are based on the following assumptions:

1) Under the 'iso3' brand or brands that share its requirements, the TrackHeaderBox width and
height assume that the rendered pixels are square (i.e. that the pixel aspect ratio is 1:1). For other
brands, the use of the associated structure for rendering is undetermined.

2) ThevidualsampleEntry documents the expected size of the pixel buffer needed to receive the|codec
output,|possibly cropped by in-stream structures.

EXAMPILE If a video codec works only with multiples of 16 pixels per line or column, andif the width
and height of the video fed to the encoder is 1000x500, the encoder will typically, internally use 64x32 plocs
of pixeld, but it is expected to use codec-specific cropping structures, that are not exposed at the ISOBMFF
level to putput a 1000x500 video. The width and height of the VisualSampleEntny\fi€lds in this cas¢ will
be 1000k500.

3) The PiyelaspectRatioBox documents the aspect ratio that should be applied to the pixels outptit by
the decpder but does not imply the adjustment. The associated adjustment should be taken cafre of
by settiing scaled values in the TrackHeaderBox.

EXAMPLE If prior to the encoder, the pixels are scaled horizoutally by a factor of 1/2, at the output of
the decdder, the inverse scaling should be applied to present nonistorted videos. This is done by setting the
TrackHd¢aderBox height equal tothe visualSampleEntry height and the TrackHeaderBox width ¢qual
to the dpuble of the VisualSampleEntry width. Additionally, a PixelAspectRatioBox with a hSpalcing
twice bigger than its vSpacing field may be used, if in-stream structures do not carry that information|.

4) Additiopally, a cleanapertureBox may be provided’to further crop the video.
The procesding of the decoded pixel is assumed.te be as follows:
1) Any crdpping documented by a cleanapertureBox is applied on the pixels output by the decodg¢r,

2) Then, if a cleanapertureBox is présent, the cropped image is then scaled horizontally by the
factor |[TrackHeaderBoxwidth/ClganAperture.width and vertically by TrackHeaderBox.heijght/
CleanAgerture.height

3) Otherwise, if a cleanaApértureBox is not present, the decoded image is then scaled horizontally
i TrackHeaderBox.widt ampleEntry.widt nd verti TrackHeaderBox.heilght

by the factor kHead dth/sampl dth and vertically b kHead heilgh
SampleHntry.height:

NOTE 1| Thisoperation is called in previous editions "normalization to track dimensions".

4) The TrdckfieaderBox matrix is then applied

5) Allvisual tracks are superposed in increasing order of the TrackHeaderBox.1ayer value

6) The MovieHeaderBox matrix is then applied to the composition.
NOTE 2  This is a theoretical processing model and concrete implementations following it should avoid
resampling the image, in particular when the combination of the above operations results in the identity

transformation.

The duration field here does not include the duration of following movie fragments, if any, but only of
the media in the enclosing MovieBox. The MovieExtendsHeaderBox may be used to document the duration
including movie fragments, when desired and possible.
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8.3.2.2 Syntax

aligned (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==0
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;
tlemplate int (16) layer = 0;
template int (16) alternate group = 0;
template int (16) volume = {if track is audio 0x0100 else 0};
const unsigned int (16) reserved = 0;
tlemplate int (32) [9] matrix=

{ 0x00010000,0,0,0,0x00010000,0,0,0,0x40000000 };
// unity matrix

nsigned int (32) width;

nsigned int (32) height;

c o

8.3.2.3 Semantics
versfion is an integer that specifies the version of this box (0 or 1 in this document)
flages isa 24-bitinteger with flags; the followingwalues are defined:

Frack enabled: Flag mask is 0x000001«The value 1 indicates that the track is enabled. A disabled
track (when the value of this flagis zero) is treated as if it were not present.

track_in movie: Flag mask is_0x000002. The value 1 indicates that the track, o one of its
alternatives (if any) forms‘a-direct part of the presentation. The value 0 indicates that the track
does not represent a direct part of the presentation.

track in preview: Flag'mask is 0x000004. This flag currently has no assigned mean|ng, and the
value should betvignored by readers. In the absence of further guidance (e.g. frjom derived
specification§),the same value as for track_in_movie should be written.

Frack sizei®vaspect ratio: Flag value is 0x000008. The value 1 indicates that th¢ width and
height fields are not expressed in pixel units. The values have the same units but|these units
are not specified. The values are 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 pgsitioning of
the tracks is undefined, possibly defined by external contexts.

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 mostrecent 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.

duration is an integer that indicates the duration of this track (in the timescale indicated in the
MovieHeaderBox) This duration field may be indefinite (all 1s) when either there is no edit list
and the MediaHeaderBox duration is indefinite (i.e. all 1s), or when an indefinitely repeated edit
list is desired (see subclause 8.6.6 for repeated edits).. If there is no edit list and the duration is
not indefinite, then the duration shall be equal to the media duration given in the MediaHeaderBox,
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converted into the timescale in the MovieHeaderBox. Otherwise the value of this field is equal to the
sum of the durations of all of the track’s edits (possibly including repetitions).

layer specifies the front-to-back ordering of video tracks; tracks with lower numbers are closer to the

viewer.

0 is the normal value, and -1 would be in front of track 0, and so on.

alternate group is an integer that specifies a group or collection of tracks. If this field is 0 there is
no information on possible relations to other tracks. If this field is not 0, it should be the same for
tracks that contain alternate data for one another and different for tracks belonging to different
such groups. Only one track within an alternate group should be played or streamed at any one
time, and shall be distinguishable from other tracks in the group via attributes such as bitrate,

codec, ]

volume IS g
and is t
by com
setting

matrix Ppr

(0,0,0x4
width and

For text an(
the ren
be rend
determ
tracks,

For non-vis

For all othe
pixel di
sequen
matrix.

HITgUAgE, PACKEL SIZE €T A Eroup MIdy Tave UIIly OITe TEDET:

fixed 8.8 value specifying the track's relative audio volume. Full volume is 1.0°(0%0
he normal value. Its value is irrelevant for a purely visual track. Tracks may beleomp
bining them according to their volume, and then using the overall MovieHeddesBox VO
or more complex audio composition (e.g. MPEG-4 BIFS) may be used.

vides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1)
0000000).

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

| subtitle tracks, they may, depending on the coding format, describe the suggested si
Hering area. For such tracks, the value 0x0 may also bé&wused to indicate that the data
ered at any size, that no preferred size has been indicated and that the actual size m4
ned by the external context or by reusing the width*and height of another track. For
the flag track size is aspect ratiomay also be used.

hal tracks (e.g. audio), they should be set to Zero.

" tracks, they specify the track's visual presentation size. These need not be the same a
mensions of the images, which is documented in the sample description(s); all images i
'e are scaled to this size, before anyoverall transformation of the track represented b
The pixel dimensions of the images are the default values.

8.3.3 Trakk reference box

8331 D

Box Type:
Container: 1
Mandatory:
Quantity: Z

This box in

pfinition

Fref’
rackBox
No

PO Or_one

clades a set of TrackReferenceTypeBoxes, each of which indicates, by its type, that

100)
osed
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enclosing tr
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Within each TrackReferenceTypeBox there is an array of track 1Ds; within a given array, a given value
shall occur at most once. Other structures in the file formats index through these arrays; index values

start at 1.

Exactly one

TrackReferenceBox can be contained within the Trackpox.

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.
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most one

aligned (8) class TrackReferenceBox extends Box ('tref') {
TrackReferenceTypeBox [];
}
aligned(8) class TrackReferenceTypeBox (unsigned int(32) reference type) extends
Box (reference type) {
unsigned int (32) track IDs[];
}
8.3.3.3 Semantics
The TrackReferenceBox containsS TrackReferenceTypeBoxes. There shall be at
TrackReferenceTypeBox of a given type in a TrackReferenceBox.

trad

The

k 1Ds is an array of integers providing the track identifiers of the referenced ‘tyack
roup id values of the referenced track groups. Each value track 1ps[i], whete’i is a
[0 the track IDs[] array, is an integer that provides a reference from the containing

rack with track 1D equal to track IDs[i] or to the track group with heth track gro
[0 track IDs[i] and (flags & 1) of TrackGroupTypeBox equal to 1. When a track grog
s referenced, the track reference applies to each track of the referenced track group

Inless stated otherwise in the semantics of particular track reference types. The valu
be present. In the array there shall be no duplicated value; howéyer, a track 1D may aj
hirray and also be a member of one or more track groups fox\which the track group
n the array. This means that in forming the list of tracksyafter replacing track groug
track_1Ds of the tracks in those groups, there might be duplicate track 1Ds. A track gr
hot be used when the semantics of the reference requires that the reference be to a sing

reference type shall be set to one of the followihg values, or a value registered or fro
specification or registration:

S Or track
valid index
track to the
up id equal
up_id value
ndividually
b 0 shall not
bpear in the
| IDS appear
_1Ds by the
pup ID shall
tle track.

im a derived

links a shadow sync track to a main track; see subclause 8.6.3
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'hint' the referenced track(s)¢ontain the original media for this hint track.

— ‘'cdsc! links a descriptivesor metadata track to the content which it describds

— 'font! this track used)fonts carried/defined in the referenced track.

— ‘'hind’ indicates(that the referenced track(s) may contain media data required for decoding
of theltrack containing the track reference, i.e., it should only be used|if the refer-
enced hint track is used. The referenced tracks shall be hint tracks.|The 'hing’
dependency can, for example, be used for indicating the dependencles between
hint tracks documenting layered IP multicast over RTP.

— 'vdep] this track contains auxiliary depth video information for the referenced|video track.

— Rdx” this track contains auxiliary parallax video information for the refergnced video
track.

— subt” this track contains subtitle, timed text or overlay graphical information for the ref-
erenced track or any track in the alternate group to which the track belongs, if any.

— 'thmb': this track contains thumbnail images for the referenced track. A thumbnail track
shall not be linked to another thumbnail track with the 'thmb' item reference.

— lauxl': this track contains auxiliary media for the indicated track (e.g. depth map or alpha
plane for video).

— ‘cdtg': describes the referenced media tracks and track groups collectively; the 'cdtg’
track reference shall only be present in timed metadata tracks.

'shsc':
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NOTE 1

Atrack with reference type 'aux1' could have a coding dependency; its use is clar

by specifications that use it.

NOTE 2

NOTE 3

ified

When multiple track references would describe an auxiliary video track, derived
specifications might constrain or recommend which track references are used. For example, derived
specifications might constrain or recommend whether to use 'vdep' or 'auxl' or both for auxiliary
depth video track.

Other structures index through the array of track references and hence position and
order of them can be significant.

NOTE 4
describ

8.3.4 Track group box

8341 D

Box Type:
Container: 1
Mandatory:
Quantity: Z

This box en
the tracks v

Atimed metadata track containing 'cdsc' trackreference toa track group idV
es each track in the track group individually.

pfinition

Frgr’
rackBox
No

PI'O OI' one

hbles indication of groups of tracks, where each groupcshares a particular characterist
Fithin a group have a particular relationship. The béx contains zero or more boxes, an

ralue

ic or
] the

particular dharacteristic or the relationship is indicated bysthe box type of the contained boxes| The
contained bjoxes include an identifier, which can be used.to conclude the tracks belonging to the game
track group. The tracks that contain the same type of«a.contained box within the TrackGroupBoy and
have the safne identifier value within these containedcboxes belong to the same track group.

Track groups shall not be used to indicate dependency relationships between tracks. Instead| the
TrackRefergnceBox is used for such purposes.

(flags & 1)]equal to 1 in a TrackGroupTypeBox of a particular track group type indicates that track
group idinfthat TrackGroupTypeBox is Agt equal to any track 1D value and is not equal to track group
id of any other TrackGroupTypeBox with a different track group type. When (flags & 1) is equal tq 1 in
d TrackGroypTypeBox with particular values Oftrackigroupitype and track group id, (flags & 1) shall
be equal to[l in all TrackGrouplypeBoxesS of the same values of track group type and track group id,
respectively.

8.3.4.2 Syntax

aligned (8) | class\FrackGroupBox extends Box ('trgr') {

}

aligned(8)|cdass TrackGroupTypeBox (unsigned int (32) track group type) extends

FullBox (trgck¥group type, version = 0, flags = 0)

{

unsigned 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 a value
registered, or a value from a derived specification or registration:

'msrc'

'ster’

28

indicates that this track belongs to a multi-source presentation. Specified in 8.3.4.4.

1.

indicates that this track is either the left or right view of a stereo pair suitable for
playback on a stereoscopic display. Specified in 8.3.4.4.2.
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The pair of track group id and track group type identifies a track group within the file. The tracks
that contain a particular TrackGroupTypeBox having the same value of track group id and track
group type belong to the same track group.

8.3.4.4 Track group definitions

8.3.4.4.1 Multi-source presentation

track group type equal to 'msrc' indicates that this track belongs to a multi-source presentation.
The tracks that have the same value of track group id within a TrackGroupTypeBox of track group

typer—msret-are-mapped-as-beingoriginated-from-the same seuree—Eorexample-areeording of a video
telephony call may have both audio and video for both participants, and the value of gtadx group id
assofiated with the audio track and the video track of one participant differs from vélye of track

group id associated with the tracks of the other participant.

8.3.4.4.2 Stereoscopic pair

8.3.4.4.2.1 Definition

TrackGroupTypeBox With track group type equalto 'ster' indicates that this track is eithgr the left or
right view of a stereo pair suitable for playback on a stereoscopi¢ display.

The fracks that have the same value of track group id within'stereovideoGroupBox form a|stereo pair,
and there shall be no more than two of such tracks for the same value of track group id.

NOTE Usually there are two tracks indicated to be astereo pair with the stereovideoGroupBg¢x having the
samg value of track group id. However, only one tragk tan be associated with a stereo pair in specific cases.
For dxample, the file can be edited in a manner that.one of the tracks forming a stereo pair gets|removed. In
another example, only one of the tracks of a stereoair is selected for transmission, e.g. using DASH

8.3.4.4.2.2 Syntax

aligphed(8) class StereoVideoGroupBox extends TrackGroupTypeBox ('ster')
{
nsigned int (1) left viewNfdag;
it (31) reserved;

o c

8.3.4.4.2.3 Semantics
left| view flag equal to 0 indicates the right view of a stereo pair, and 1eft view flaq equal to 1

ndicates theleft view of a stereo pair. When there are two tracks with the same valyje of track
roup_ig,Hrevalue of 1eft view flag shall differ.

8.3.5 _ Track type box

8.3.5.1 Definition

Box Type: "ttyp'
Container: TrackBox
Mandatory: No
Quantity: Zero or one

The payload of TrackTypeBox has the same syntax as the payload of FileTypeBox. The content of an
instance of TrackTypeBox shall be such that it would apply as the content of FileTypeBox, if all other
tracks of the file were removed and only the track containing this box, and the tracks it references by
means of track references, remained in the file.

NOTE TrackTypeBox can be used in specifying media profiles or track-specific brands.
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8.3.5.2 Syntax

aligned (8)
{}

class TrackTypeBox extends GeneralTypeBox

8.4 Track media structure

8.4.1 Mediabox

8.4.1.1 Definition

("ttyp"')

Box Type: '
Container: 1
Mandatory:
Quantity: E

The media ¢

lownCny

Yes

within a tralck.

8.4.1.2 Sy

aligned(8)
}

mtax

class MediaBox extends Box('mdia')

rackBox

kactly one

8.4.2 Medgia header box

{

leclaration container contains all the objects that declare information about'the media

data

8.4.2.1 Definition
Box Type: 'fdhd’
Container: jediaBox
Mandatory:|Yes
Quantity: Exactly one
The media| header declares overall inforthation that is media-independent, and relevanft to
characteristics of the media in a track.
8.4.2.2 Syntax
aligned(8)|class MediaHeaderBox extends FullBox ('mdhd', version, 0) {
if (vergion==1) {
unsi¢gned int (64) creation time;
unsi¢ggned int (64) modification time;
unsigned int (32) timescale;
unsi¢gned int (G4 duration;
} else // veksion==0
unsigned _Sn® (32) creation time;
unsigned\_int (32) modification time;
unsi¢gR&dr int (32) timescale;
unsidgmredt J'_ut\:‘) 7 duJ_cltJl_Ully
}
bit (1) pad = 0;
unsigned int (5) [3] language; // IS0-639-2/T language code

unsigned int (16)

}

8.4.2.3 Semantics

pre defined = 0;

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

creation time is an integer that declares the creation time of the media in this track (in seconds since

midnight, Jan. 1, 1904, in UTC time).

modification time isaninteger thatdeclaresthe mostrecenttime the media in this track was modified
(in seconds since midnight, Jan. 1, 1904, in UTC time).

30
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timescale is an integer that specifies the number of time units that pass in one second for this media.
For example, a time coordinate system that measures time in sixtieths of a second has a time scale
of 60.

duration is an integer that declares the duration of this media (in the scale of the timescale) and should
be the largest composition timestamp plus the duration of that sample. If the duration cannot be
determined then duration is set to all 1s.

NOTE

The duration of an audio track may be smaller than the duration of the audio samples output by

the decoder. This depends on the decoding process. The decoding of the last ISOBMFF sample of a track may
produce additional audio samples that are not meant to be rendered.

lang]

8.4.3

8.4.:

Box

Cont]

Man

Quantity: Exactly one

This
datal
storg
stor:

This

Ther
sam|]

8.4.3

aligq
Ul

c Qo

}
8.4.3

vVers

hage declares the language code for this media, as a packed three-character code
SO 639-2. Each character is packed as the difference between its ASCII value and. 0x6
Code is confined to being three lower-case letters, these values are strictly positive:

Handler reference box

.1 Definition

[ype: 'hdlr’
ainer: MediaBox OI MetaBox
Hatory: Yes

box within a MediaBox declares media type of thetrack, and thus the process by which
in the track is presented. For example, a format‘for which the decoder delivers vidg
bd in a video track, identified by being handled by a video handler. The document
hge of a media format identifies the media type which that format uses.

box when present within a MmetaBox, de€latres the structure or format of the MetaBox co

e is a general handler for metadat@aistreams of any type; the specific format is ident
ble entry, as for video or audio, forexample.

.2 Syntax

ned (8) class HandlerBox extends FullBox ('hdlr', version = 0, 0) {
nsigned int (32) pre defined = 0;

nsigned int (32) handler type;

bnst unsigned( it (32) [3] reserved = 0;

tf8string name;

.3 Semantics

i ofi, 'i8'an integer that specifies the version of this box

defined in
0. Since the

| the media-
o would be
htion of the

htents.

ified by the

handler type

— when present in a MediaBox, contains a value as defined in Clause 12, or a value from a derived

specification, or registration.

when present in a MetaBox, contains an appropriate value to indicate the format of the

MetaBox contents. The value 'nul1' can be used in the primary MetaBox to indicate that it is

merely being used to hold resources.

name gives a human-readable name for the track type (for debugging and inspection purposes).
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8.4.4 Mediainformation box

8.4.4.1 Definition

Box Type: 'minf’
Container: MediaBox

Mandatory:

Yes

Quantity: Exactly one

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

8.4.4.2 Sy

aligned (8)
}

8.4.5 Medglia information header boxes

8451 D

Thereisad
type); the n
defined in a

The type of

media hand|er.

84.5.2 N

8.4.5.2.1

Box Types:
Container: y
Mandatory:
Quantity: E

Streams for

8.4.5.2.2

aligned (8)
extends

}
8.4.5.2.3

mtax

{

class MediaInformationBox extends Box ('minf')

pfinition

fferent media information header for each track type (corresponding to the media han
natching header shall be present, which may be one of those\défined in Clause 12, or
derived specification.

media header is used is determined by the definition of\the media type and shall matc}

11l media header box

Definition

'nmhd’
edialnformationBox
Yes

kactly one specific media header shall be present

Syntax

class NullMediaHeaderBox
FullBox (Jnnihd', version

= 0, flags) {

Semantics

which no specific media header is identified use a Nu11MediaHeaderBox, as defined herg¢.

dler-
one

h the

4

versiof

~ IS an integer that specifies the version of this box.

flags -

is a 24-bit integer with flags (currently all zero).

8.4.6 Extended language tag

8.4.6.1 Definition

Box Type: 'elng’
Container: MediaBox

Mandatory:

No

Quantity: Zero or one

32
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The ExtendedLanguageBox represents media language information, and shall contain a code in
conformance with IETF BCP 47. It is an optional peer of the MediaHeaderBox, and shall occur after the
MediaHeaderBox.

The extended language tag can provide better language information than the language field in the
MediaHeaderBox, including information such as region, script, variation, and so on, as parts (or subtags).

The ExtendedLanguageBox is optional, and if it is absent the media language should be used. The
extended language tag overrides the media language if they are not consistent.

For best compatlblhty with earher players 1fan extended language tag is specified, the most compatlble
= "eng" 1f the

aligphed(8) class ExtendedLanguageBox extends FullBox('elng', 0, 0)p'f
ytf8string extended language;

8.4.6.3 Semantics

extended language contains a IETF 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 [[ype: 'stb1"

Contjainer: MediaInformationBox
Manfatory: Yes

Quantity: Exactly one

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

If the track that.contains the sampleTableBox references no data, then the sampleTablerBpx does not
need to contaivany sub-boxes (this is not a very useful media track).

If the traeckthat the sampleTableBox is contained in does reference data, then the followinlg sub-boxes
are required: SampleDescriptionBox, SampleSizeBox (OI' CompactSampleSizeBox), Sample[loChunkBox,
and ChunkOoffsetBa (nr ChunkLargeQffsetBa ) Further the samplenescriptionnar shall codtain atleast
one entry. A sampleDescriptionBox is required because it contains the data reference index field which
indicates which patakEntry to use to retrieve the media samples. Without the sampleDescriptionBox, it
is not possible to determine where the media samples are stored. The syncsampleBox is optional.

The syncsampleBox should be present in the sampleTableBox if some samples in the track, including any
track fragments, are non sync samples, but the flag sample is non sync sample of samples in track
fragments is valid and describes the samples, even if the syncsamp1eBox is not present. If the track is not
fragmented and the syncsampleBox is not present, all samples in the track are sync samples.

A9 provides a narrative description of random access using the structures defined in the
SampleTableBox.
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8.5.1.2 Syntax

aligned (8)
}

class SampleTableBox extends Box('stbl') {

8.5.2 Sample description box

8.5.2.1 Definition

Box Types: 'stsd’
Container: sampleTableBox

Mandatory:

Yes

Quantity: E

The samplg
initializatio
both the fon

The inform
as documer
different sp

Which type
such as one

Multiple des

NOTE1 T
that the refei

If the ‘form

NOTE2 T
Derived spe
"codecs" par

Derived spe
careful. Dern
Entry parsi
for the use
defined for

The definiti
derived spe
both within
accept any i

kactly one

description table gives detailed information about the coding type used,“-and
h information needed for that coding. The syntax of the sample entry used is determine
mat field and the media handler type.

hition stored in the samplebescriptionBox after the entry-count is bothxtrack-type spe
ted here, and can also have variants within a track type (e.g. different codings may
pcific information after some common fields, even within a video(track).

of sample entry form is used is determined by the media hahdler, using a suitable f
defined in Clause 12, or defined in a derived specificationgorregistration.

criptions may be used within a track.

hough the count is 32 bits, the number of items is usutally much fewer, and is restricted by th
ence index in the sample table is only 16 bits

ne format field of a SampleEntry isrestricted in this document not to contain the character .
ifications are encouraged to avoid using it as well as any character that requires encoding g
hmeter; see Annex K.

cifications deriving Sample Entry classes listed in the table of 8.12.1 should be extre
ivation by adding boxes at the end of the class should be preferred as it preserves Sa
hg and does not require a new 'encx' value. Adding a new field to a class will not 3
bf the associated '&ncx' scheme for parsing reasons. A new 'encx' scheme will have 1
bignaling encrypted stream based on that derived class.

pn of sampléentries specifies boxes in a particular order, and this is usually also follow
cificationsiFor maximum compatibility, writers should construct files respecting the ¢
specifications and as implied by the inheritance, whereas readers should be prepar¢
ox order.

at’ field of a sampleEntry is unrecognized, 1either the sample description itself, nor
associated media samples, shall be decoded.

any
d by

cific
use

orm,

b fact

the

(dot).
f the

mely
mple
llow
o be

bd in
rder
bd to

All SampleE
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is or

derived specifications. When present, such boxes shall follow all defined fields and should follow any
defined contained boxes. Decoders shall presume a sample entry box could contain extra boxes and
shall continue parsing as though they are present until the containing box length is exhausted.

An optional BitRateBox may be present in any sampleEntry to signal the bit rate information of a
stream. This can be used for buffer configuration.

All string fields shall be of type ut f8string and null-terminated, even if unused. “Optional” means there
is at least one null byte.

Entries that identify the format by MIME type, such as a TextSubtitleSampleEntry,
TextMetaDataSampleEntry, OF SimpleTextSampleEntry, all of which contain a MIME type, may be used to
identify the format of streams for which a MIME type applies. A MIME type applies if the contents of the
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string in the optional configuration box (without its null termination), followed by the contents of a set
of samples, starting with a sync sample and ending at the sample immediately preceding a sync sample,
are concatenated in their entirety, and the result meets the decoding requirements for documents of that
MIME type. Non-sync samples should be used only if that format specifies the behaviour of ‘progressive
decoding’, and then the sample times indicate when the results of such progressive decoding should be
presented (according to the media type).

NOTE 3 The samples in a track that is all sync samples are therefore each a valid document for that MIME
type.

In some classes derived from sampleEntry, namespace and schema location are used both to identify
the gME—doeument—content—and—to—dectare—brand™—ot Pt oftle l.uulyatibiht_y. l\v{ultiy]u: namespace
identifiers indicate that the track conforms to the specification represented by each of-thg identifiers,
some¢ of which may identify supersets of the features present. A decoder should be ablé to’d¢code all the
namgpspaces in order to be able to decode and present correctly the media associated/with|this sample
entry.

NOTE4  Additionally, namespace identifiers might represent performance censtraints, such Jas limits on
document size, font size, drawing rate, etc., as well as syntax constraints, such as|features that are not permitted
or ighored.

8.5.2.2 Syntax

alighed (8) abstract class SampleEntry (unsigned int (32) .format)
ektends Box (format) {

const unsigned int(8) [6] reserved = 0;

uphsigned int (16) data reference index;

clasls BitRateBox extends Box ('btrt') {
unhsigned int (32) bufferSizeDB;
uynsigned int (32) maxBitrate;
unsigned int (32) avgBitrate;

alighed (8) class SampleDescriptionBoxi*()
ektends FullBox ('stsd', versionp&l) {

ipt i ;
unsigned int (32) entry coun¥;
flor (1 =1 ; 1 <= entry cobnt ; i++){
SampleEntry () ; [yY"an instance of a class derived from SampleEntry

—

}
8.5.2.3 Semantics

versfion is settQ zero. A version number of 1 shall be treated as a version of 0.
entrly count(iS)an integer that gives the number of entries in the following table

sampfleEht#y is the appropriate sample entry.

data_Teference frnae ts—an iutc5c1 that—contains—the—index—of thep==Frtrvto—tuse to retrieve
data associated with samples that use this sample description. Data entries are stored in
DataReferenceBoxes. The index ranges from 1 to the number of data entries.

buffersizeDB 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; this is a measured
value for stored content, or a value that a stream is configured not to exceed; the stream shall not
exceed this bitrate.

avgBitrate gives the average rate in bits/second of the stream; this is a measured value (cumulative
over the entire presentation) for stored content, or the configured target average bitrate for a
stream.
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8.5.3 Degradation priority box

8531 D

Box Type: '

efinition

stdp'

Container: sampleTableBox

Mandatory:

No.

Quantity: Zero or one.

This box contains the degradation priority of each sample. The values are stored in the table, one for
each sample. The size of the table, sample count is taken from the sample count in the samplesizeBox.

Specificatio

8.5.3.2 Sy

aligned (8)

extends|FullBox ('stdp', version = 0, 0) {
int 1i;
for (i=p; i < sample count; i++) {
unsigned int (16) priority;
}
}
8.5.3.3 S¢mantics
version -1isan integer that specifies the version of this box.
priority -isinteger specifying the degradation priority{or'each sample.

8.5.4 Sample scale box

This box ha

8.6 Track time structures

8.6.1 Tinje to sample boxes

8611 D

The compo
the time to
TimeToSamp
timestamp
the composi
timestamps
Compositio

mtax

class DegradationPriorityBox

5 been deprecated and is no longer definédin this document.

pfinition

sition timestamps) (CT) and decoding timestamps (DT) of samples are derived
sample boxes,\of which there are two types. The decoding timestamp is defined by
| eBox, which-documents the sample duration, that is, the difference between the deco
bf the following sample and the sample at hand. The composition timestamps are defin
tionoffs€tBox as time offsets from decoding timestamps. If the composition and deco
are(identical for every sample in the track, then only the TimeTosampleBox is required
hefEsetBox shall not be present and all composition offsets are defined to be zero.

hs derived from this define the exact meaning and acceptable range of the priority field.

from
' the
ding
bd in
ding
: the

The TimeTosampleBox shall give non-zero durations for all samples with the possible exception of the
last one. Durations in the TimeToSampleBox are strictly positive (non-zero), except for the very last entry,
which may be zero. This rule derives from the rule that there shall not be two samples in a stream with
the same decoding timestamp. Great care must be taken when adding samples to a stream, that the
sample that was previously last may need to have a non-zero duration established, in order to observe
this rule. One approach in the case where the the duration of the last sample is indeterminate is to use
an arbitrary small value and a ‘dwell’ edit.

36
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Some coding systems may allow samples that are used only for reference and not output (e.g. a non-
displayed reference frame in video). When any such non-output sample is present in a track, the
following applies:

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

samples that are output.
2) An editlist shall be used to exclude the composition times of the non-output samples.

3) When the track includes a compositionOffsetBox,

a)

version 1 of the compositionoffsetBox shall be used,

NOTE

In th

the &

is the duration of the media in this track.

D)

values, -231) for each non-output sample,

the

CompositionToDecodeBox

is

present
leastDecodeToDisplayDelta field in the box shall be equal to the smallest compositiion offset in
the compositionoffsetBox excluding the sample offset values for non-output sanjples.

Thus, 1eastDecodeToDisplayDelta is greater than -231,

for

the

track,

the

the value of samp1e offset shall be set equal to the most negative number possible (for 32-bit

) the compositionToDecodeBox Should be contained in the sampleTableBox™of the tragk, and

1) when

value of

e example in Table 2 and Table 3, there is a sequence ofJ, P, and B frames, each with a sample
duration of 10. The samples are stored as follows, with the-indicated values for their sample durations
and fomposition time offsets (the actual composition titnestamp, CT, and decoding timestdmp, DT, are
given for reference). The re-ordering occurs becausethe predicted P frames must be decpded before
i-directionally predicted B frames. The value of DT for a sample is always the sum of the durations
of the preceding samples. Thus, in the absence of.composition offsets, the total of the samp|e durations

Table-2°— Closed GOP example

8.6.1.2 Decoding time to sample box

GOP [~ 1 A e e N e e e e e N
11 |p4 |B2 *|B3 |P7 |B5 |B6 |I8 P11 (B9 |B10 (P14 (B12 |[B13
DT 0 10320 |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
Durgtion 108410 (10 |10 (10 |10 |10 |10 |10 |10 |10 |10 10 |10
Comjposition offset (10~ (30 |0 0 30 |0 0 10 30 |0 0 30 0
Table 3 — Open GOP example
GQP [t St St R e e S VAt St R N Sl |
I3 Bl |B2 |P6 |B4 |B5 |9 B7 |B8 |P12 |B10 |B11
DT 0 10 20 |30 |40 [50 |60 [70 [80 [90 [100 [110
CT 30 |10 20 |60 |40 |50 |90 |70 |80 |120 (100 (110
Duration 10 10 10 10 10 10 10 10 10 10 10 10
Composition offset|30 0 0 30 0 0 30 0 0 30 0 0

8.6.1.2.1 Definition

Box Type: 'stts"
Container: sampleTableBox
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Mandatory: Yes
Quantity: Exactly one

This box contains a compact version of a table that allows indexing from decoding timestamp to sample
number. Other tables give sample sizes and pointers, from the sample number. Each entry in the table
gives the number of consecutive samples with the same sample duration, and that sample duration. By

adding the sample durations a complete time-to-sample map may be built.

The TimeTosampleBox contains sample durations, the differences in decoding timestamps (DT):

DT[n+1] = DT[n] + sample delta[n]

The sample
be non-neg4

The DT axi

composition offsets, the sum of all sample durations gives the duration of the media.in the track

mapped to t

8.6.1.2.2

aligned (8)
extends
unsigne

int

(i=
unsi
unsi

for

}
}
For examplé

8.6.1.2.3

version - 1§
entry coun
sample cou

sample del
sample

entries are ordered by decoding timestamps; therefore all the values of sample delta
tive.

5 has a zero origin; DT[i] = SUM[for j=0 to i-1 of sample delta[j]], and in the-absen

he overall timescale, and not considering any edit list).

Syntax

class TimeToSampleBox
FullBox ('stts', version
int (32) entry count;

0, 0) {
L7

; 1 < entry count; i++)
ned int (32)

ned int (32)

{
sample count;
sample delta;

b with Table 2, the entry would be:

Sample count
14

Sample-delta
10

Semantics
an integer that specifies the version of this box.

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

ta - is andnteger that gives the difference between the decoding timestamp of the
and this one, in the time-scale of the media.

8.6.1.3 CTmposition time to sample box

shall

re of
(not

Wt - is an integef that counts the number of consecutive samples that have the given duration.

next

8.6.1.3.1

Definition

Box Type: 'ctts’
Container: sampleTableBox

Mandatory:

No

Quantity: Zero or one

This box provides the offset between decoding timestamp and composition timestamp. In version 0
of this box the decoding timestamp must be less than the composition timestamp, and the offsets are
expressed as unsigned numbers such that if CT is the composition timestamp, CT[n] = DT[n] + sample
offset[n].
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In version 1 of this box, the composition timestamp is still derived from the decoding timestamp, but the
offsets are signed. It is recommended that for the computed composition timestamps, there is exactly
one sample with the value 0 (zero), and that no sample have a composition timestamp less than zero.

NOTE the presentation of samples with a composition timestamp less than 0 is undefined, as time 0 is
the start time of the presentation across all tracks; nor can edit lists refer to samples with such composition
timestamps.

Composition cannot happen before actual decoding. If negative offsets are used such that the
composition timestamp of a sample becomes smaller than its decoding timestamp: either the
decoding timestamp is ignored (for systems that only need decoding order, for example) or if decoding

timanfﬁmv\c avra nandad tho docadinag tiaoling manict ho Affent +0 oncnira that Ao~ ding han ens in time
estapsSareReeatatne-aecoamgtHnedRe U St e orrSecto-enSuretnacaeesangappe .

The fompositionTobDecodeBox can be used to give advice on what offset may be needed.

For gither version of the box, each sample shall have a unique composition timestamp,|that is, the
composition timestamp for two samples in the same track shall never be the same.

It may be true that there is no frame to compose at time 0; the handling of this-s unspecifipd (systems
might display the first frame for longer, or a suitable fill colour).

Whein version 1 of this box is used, the compositionTobecodeBox may,dlsp be present in the §ample table
to reflate the composition and decoding timelines. When backwards*compatibility or compaﬁibility with
an unknown set of readers is desired, version 0 of this box should be used when possibfe. In either
versjon of this box, but particularly under version 0, if it is désired that the media start af track time
0, arld the first media sample does not have a composition timestamp of 0, an edit list may be used to
‘shiff’ the media to time 0.

The pomposition time to sample table is optional and shall only be present if DT and CT djffer for any
samples.

For gxample in Table 2

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

N[ (N, [(Rr[NOfR [N R |-

8.6.1.3.2 Syntax

aligned(8) class CompositionOffsetBox
extends FullBox('ctts', version, 0) {
unsigned 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;
}
}
else 1if (version == 1) {
for (i=0; i < entry count; i++) {
unsigned int (32) sample count;
signed int (32) sample offset;
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}

8.6.1.3.3 Semantics

version -1isan integer that specifies the version of this box.

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

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

sample offset is an integer that gives the offset between CT and DT, such that CT[n] = DT[n]+ sample

offset

8.6.1.4 Composition to decode box

8.6.1.4.1 Pefinition

Box Type: '¢s1g’

Container: JampleTableBox Or TrackExtensionPropertiesBox

Mandatory:{No

Quantity: Z¢ro or one

When signed composition offsets are used, this box may be used to rélate the composition and decqg
timelines, gnd deal with some of the ambiguities that signed composition offsets introduce.
box is only|advisory; it documents values that could be calciflated by inspecting the track. The
no normatiye processing associated with this box. Readersjthat want to assure that, for exampl
decoding timestamps precede composition timestamps might subtract a value equal to or larger
compositiopToDTsshift from the decoding timestampsinithe stream (note that this may yield neg
decoding timestamps).

All these fig
any edits, e
sample. For
media dura
and what is
the smalles

The compo;

field for composition end time can be used to clarify this ambiguity and, with the composition

time, establ

When the @
and decodi
movie fragn
it documen

[l

lds apply to the entire media (not just that selected by any edits). It is recommended
kplicit or implied, not select any portion of the composition timeline that does not map
example, if the smallest composition timestamp is 1000, then the default edit from 0 t
Lion leaves the period from 0 té 1000 associated with no media sample. Player behav
composed in this interval, isundefined under these circumstances. It is recommended
computed CTS be zeroformatch the beginning of the first edit.

ish a clear composition duration for the track.

ompositiddToDecodeBox is included in the sampleTableBox, it documents the compos|
g time. relationships of the samples in the MovieBox only, not including any subseq
nentS. When the compositionTobDecodeBox is included in the TrackExtensionPropertie
she composition and decoding time relationships of the samples in all movie fragmn

ition duration of the last sample in a track might be (often is) ambiguous or unclear}

ding
This
re is
e, all
than
htive

that
toa
b the
iour,
that

the
Start

ition
uent
FBox,
ents

following tt

ClrMOV1IeBbOoX.

Version 1 of this box supports 64-bit times and should only be used if needed (at least one value does
not fit into 32 bits).

NOTE

in the absence of this box when signed composition offsets are used, correct decoding timestamps

cannot in general be re-computed, even with complete inspection of all the samples. Hence, in order to
enable converting ISOBMFF content to formats that do not support negative composition offsets, the
CompositionToDecodeBox may be necessary.

8.6.1.4.2

class CompositionToDecodeBox extends FullBox('cslg', version,
(version==
signed int (32)

if

40

Syntax
0) {

) A

compositionToDTSShift;
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signed int (32) leastDecodeToDisplayDelta;
signed int (32) greatestDecodeToDisplayDelta;
signed int (32) compositionStartTime;
signed int (32) compositionEndTime;

} else {
signed int (64) compositionToDTSShift;
signed int (64) leastDecodeToDisplayDelta;
signed int (64) greatestDecodeToDisplayDelta;
signed int (64) compositionStartTime;
signed int (64) compositionEndTime;

43 Semantics

bffsets from the DTS), then for all samples, their CTS is guaranteed to be greater t

| castDecodeToDisplayDelta is positive or zero, this field can be 0; otherwise it shoul
(- leastDecodeToDisplayDelta)

leas|tDecodeToDisplayDelta: the smallest composition offset in the compbsitionoffsetBox

greaftestDecodeToDisplayDelta: the largest composition offset in‘the compositionoffse

rack

comppsitionStartTime: the smallest computed composition timestamp (CTS) for any sa

media of this track

comppsitionEndTime: the composition timestamp plus the composition duration, of the sam

8.6.

8.6

argest computed composition timestamp (CTS)“in the media of this track; if this fie
alue 0, the composition end time is unknown.

2 Syncsample box

.2.1 Definition

Box [lype: 'stss’
Contlainer: sampleTableBox
Manfatory: No

Quantity: Zero or one

This| box provides @ ¢compact marking of sync samples within the stream. The table is
strigtly increasingorder of sample number.

If the¢ syncsampleBox is not present, every sample is a sync sample.

NOTE it is not required that every sync sample be marked by this table (or the equivalent f
Fragnients), only that samples so marked actually be sync samples.

8.6

ali

}
8.6

ver

bsitionToDTsshift: if this value is added to the composition timestamps (as calculated by the CTS

n or equal

[0 their DTS, and the buffer model implied by the indicated profile/leve] ‘will be Honoured; if

be at least

n this track

- Box in this

mple in the

ple with the
d takes the

hrranged in

lag in Movie

.2.2 Syntax

gned (8) class SyncSampleBox

extends FullBox('stss', version = 0, 0) {

unsigned int (32) entry count;

int i;

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

}

.2.3 Semantics

sion -1isan integer that specifies the version of this box.
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entry count isan integer that gives the number of entries in the following table. If entry_count is zero,
there are no sync samples within the stream and the following table is empty.

sample number gives, for each sync sample in the stream, its sample number.
8.6.3 Shadow sync

8.6.3.1 Shadow sync support

There are two forms of support for shadow sync; the sample table box in this subclause, and the use of
the shadow sync track reference type in 8.3.3

A track containing an 'shsc' track reference is called a shadow sync sample track, and the tijacks
pointed to Hy the 'shsc' track reference are called main tracks.

The shadow sync sample track provides an optional set of sync samples that can be used'when sedking
to a position or for similar operations performed to any of the associated main tracks;

When an 'shsc' track reference is present, the following constraints shall be obeyed:
— All samples of the shadow sync sample track shall be sync samples.

— Each mgin track shall have a sample that is aligned in decoding timelwith each sample of the shgdow
sync sample track.

— A concatenation of the following samples in the following ordershall conform to the sample entjry of
the maihn track:

— Any selected sample of the shadow sync sample track, with the sample duration of the sample
of e main track that is aligned in decoding time with the selected sample of the shadow [sync
sample track.

— Sampples of the main track following thessample of the main track that is aligned in decqding
timle with the selected sample of the.shadow sync sample track.

An 'shsc' |track reference indicates that the decoded samples resulting from the concatenation
specified alove have acceptable quality for playback.

NOTE The samples in the majn‘track that are aligned in decoding time with the samples in the shadow
sync sample(track are "switchable!'samples that are constrained so that no samples preceding a "switchjable"

sample in defoding order are used as a prediction reference for any sample following the "switchable" sample in
decoding order.

8.6.3.2 Shadow symnc sample box

8.6.3.2.1 Pefinition

Box Type: 'stsh'
Container: sampleTableBox
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.

Each entry in the shadowsyncsampleBox 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.
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The entries in the shadowsyncsampleBox shall be sorted based on the shadowed-sample-number field.

The shadow sync samples are normally placed in an area of the track that is not presented during
normal play (edited out by means of an edit list), though this is not a requirement. The shadow sync
table can be ignored and the track will play (and seek) correctly if it is ignored (though perhaps not
optimally).

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

t of normal

Hint na ')“I‘] f'rancm!c(wr\n m‘ﬁ]‘\f ]r\nr‘r\mn more anh]ov IFO cl‘\')r‘nv\r c')mr\]a 1S IIC‘DA a]cr\ alalhalal

ng-and-transmissionmi ghtbecomemorecom plexifa-shadowsam pleisused-alseas pa
playpack, or is used more than once as a shadow. In this case the hint track might need sepa
syngs, all of which can get their media data from the one shadow sync in the media_traek,
the different timestamps etc. needed in their headers.

8.6.3.2.2 Syntax

alighed (8) class ShadowSyncSampleBox

}

ektends FullBox('stsh', version = 0, 0) {

nsigned int (32) entry count;

u
int i;
f]

or (i=0; 1 < entry count; i++) {
unsigned int (32) shadowed sample number;
unsigned int (32) sync_sample number;

8.6.3.2.3 Semantics

versfion -1s an integer that specifies the version.efthis box.

entrly count - is an integer that gives the nuimber of entries in the following table.

shadpwed sample number - gives the number of a sample for which there is an alternative sy

sync| sample number - gives the nuniber of the alternative sync sample.

8.6.4 Independent and disposable samples box

8.6.4.1 Definition

Box

[ypes: 'sdtp'

Contjainer: sampleTableBox
Manfatory: Ne
Quantity: Zero or one

This|eptional table answers three questions about sample dependency:

1y
2)
3)

rate shadow
to allow for

nc sample.

does this sample depend on others (e.g. is it an I-picture)?

do no other samples depend on this one?

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

2)

sync points,

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

When performing ‘trick’ modes, such as fast-forward, it is possible to use the first piece of information
to locate independently decodable samples. Similarly, when performing random access, it may be
necessary to locate the previous sync sample or random access recovery point, and roll-forward from
the sync sample or the pre-roll starting point of the random access recovery point to the desired point.
While rolling forward, samples on which no others depend need not be retrieved or decoded.

The value of sample is depended on is independent of the existence of redundant codings. However, a
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{“picture).
A leading sample has both a composition timestamp before the reference sample, and possibly|also
a decoding [dependency on a sample before the reference sample. Therefore if, for example, playpack
and decodipg were to start at the reference sample, those samples marked as leading would n¢t be
needed and|{might not be decodable. A leading sample itself shall therefore not be marked as havirjg no
dependency.

For tracks yith a handler type that is not 'vide', 'soun’, 'hint' or 'augyy if another sample with
sample dep¢nds on=2 or another sample tagged as a “Sync Sample” has alfeady been processed and
unless spec}fied otherwise, a sample tagged with sample depends on=2,and sample has redundanfcy=1
can be discqrded, and its duration added to the duration of the preceding one, to maintain the timipg of
subsequentfsamples.

The size of the table, sample count, is taken from thefsimple count in the sampleSizeBox or

CompactSam

bleSizeBox.

8.6.4.2 Syntax

aligned(8)|class SampleDependencyTypeBox
extends| FullBox ('sdtp', version = 0, Q)§’{
for (i=p; i < sample count; i++) {

unsi¢gned int(2) is leading;

unsigned int (2) sample depends On;
unsi¢gned int(2) sample is depended on;
unsi¢gned int(2) sample hag xedundancy;

}
8.6.4.3 Sé¢mantics

is_leading|takes one ofithe following four values:
0: the|leading'nature of this sample is unknown;

1: thi$ sample is a leading sample that has a dependency before the referenced I-picture (and is
thekefdre nat decadable);

N

this sample is not a leading sample;

w

this sample is a leading sample that has no dependency before the referenced I-picture (and is
therefore decodable);

sample depends on takes one of the following four values:
0: the dependency of this sample is unknown;
1: this sample does depend on others (not an I picture);

2: this sample does not depend on others (I picture);
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3: reserved
sample is depended on takes one of the following four values:
0: the dependency of other samples on this sample is unknown;
1: other samples may depend on this one (not disposable);
2: no other sample depends on this one (disposable);
3:

reserved

samp[[eé_has_redundancy LaRes OIE Of the following four vatues:

): it is unknown whether there is redundant coding in this sample;
[: thereis redundant coding in this sample;

P:  there is no redundant coding in this sample;

B:  reserved
8.6.53 Editbox

8.6.5.1 Definition

Box [[ype: 'edts"
Confjainer: TrackBox
Manfatory: No
Quantity: Zero or one

An EfitBox maps the presentation timeline,tothe media timeline as it is stored in the file. The EditBox
is a dontainer for the edit lists.

The [EditBox is optional. In the absenc¢e of this box, there is an implicit one-to-one mappjng of these
timelines, and the presentation of'a\track starts at the beginning of the presentation. An empty edit is
used to offset the start time of a-track.

8.6.5.2 Syntax

alighed(8) class EdifBox extends Box('edts') {
}

8.6.¢ Editlist'box

8.6.1.1 Definition

Box [[ypé: 'e1st’
Container: EditBox
Mandatory: No
Quantity: Zero or one

This box contains an explicit timeline map. Each entry defines part of the track timeline: by mapping
part of the composition timeline, or by indicating ‘empty’ time (portions of the presentation timeline
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that map to no media, an ‘empty’ edit), or by defining a ‘dwell’, where a single time-point in the media is
held for a period.

NOTE 1 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. The length of the whole track in an EditListBox might be the overall duration of the
whole movie excluding fragments of a fragment movie. Since edit lists cannot occur in movie fragments, there is
an implied edit at the end of the current explicit or implied edit list, that inserts the new media material and the

presentation

of fragments starts after the presentation of the movie in the MovieBox.

Starting off]

A non-‘empf
is present o

Edit lists m
edit list is nj
indicates th
TrackHeade
total durati
an integer).

NOTE2 W
media havin

When a mo
track edit li
interpret th
movie and

sets for tracks (streams) are represented by an initial ‘empty’ edit.

y’ edit may insert a portion of the media timeline that is not present in the initialanovie
hly in subsequent movie fragments.

hy be repeated; this is indicated with the RepeatEdits flag. When this flag-is equal to
ot repeated, while the value 1 specifies that the edit list is repeated. Whieh an editLis
e playback of zero samples or one sample, repeatEdits shall be.equal to 0. Wher
-Box duration is not indefinite (all 1s), then the edit list is repeated R times such tha
bn of the edit list multiplied by R equals the TrackHeaderBox daration (R is not necess
[f the TrackHeaderBox duration is indefinite, then the edit listis repeated indefinitely.

hen the edit list is repeated, media at time 0 resulting from ‘the edit list follows immediatel
b the largest time resulting from the edit list. In other words;the edit list is repeated seamlessly

vie is fragmented, and does not contain any MewikExtendsHeaderBox, the last entry|
5t may be a non-empty entry with a media duration field set to 0; in this case, readers

hny further movie-fragments. If there isga MovieExtendsHeaderBox, the last entry i

and

) the
tBox

the
t the
arily

 the

.

in a
shall

is media duration as being the accumulated duration of all samples defined in the inpitial

the

edit list should be adjusted such that the total duration of all edits corresponds to the duration if the

MovieExten

It is recomnpended that such an edit be used te establish a presentation time of O for the first prese

sample, whe

In the case ¢

sHeaderBox

bn composition offsets are used:

nted

fafragmented movie, starting offsets for tracks (streams) are also represented by an iitial

‘empty’ edit], followed by a non-‘empty’ edit.
NOTE3 Thefieldedit duratienusedtobe called segment duration in previous editions of this docugnent.
8.6.6.2 Syntax
aligned(8)|class EditListBox extends FullBox('elst', version, flags) {
unsignefl int€32) entry count;
for (i=]; A\ d= entry count; i++) {
if |

rersion==1) {

4 P
=2

u

o [ <l <l des,
STEroTeS— T T to Ty T oo tTTohy

int (64) media time;
} else { // version==

unsigned int (32)
int (32)

}

edit duration;
media time;

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

}

8.6.6.3 Semantics

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

flags the following values are defined. The values of f1ags greater than 1 are reserved.
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RepeatEdits 1

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

2:2022(E)

edit duration is an integer that specifies the duration of this edit in units of the timescale in the

MovieHeaderBox

media_ time iS an integer containing the starting time within the media of this edit entry (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 MovieHeaderBox, and the

medip rate specifies the relative rate at which to play the media corresponding to this)e
his value is 0, then the edit is specifying a ‘dwell: the media at media-time is presented for the

To

As af example of correcting for a nofiyzero initial composition timestamp, if the compositior
of the first composed frame is 20, then the edit that maps the media time from 20 onwar
time| 0 onwards, would read:

As ah example of an initial offset, to play a track from its start for 0 seconds, but at 2 seco
presentation, we have the following edit list:

8.6.t[.4 Edit list examples

track’s duration is expressed as an implicit empty edit at the end.

bdit duration. This is expressed as a 16.16 fixed-point integer (16 bits each foarthe

o 1, fraction part equal to 0).

p

bntry_count = 2

bdit_duration = 10 seconds
media_time = -1
media_rate =1

bdit_duration = 30 seconds (could be the length of the whole track)
media_time = 0 seconds
mnedia_rate = 1

bntry_count =1

bdit_duration =0
media_time =\20
media_raté="1

dit entry. If

integer and

‘ractional part). The normal value, indicating normal-speed forward play, is 1.0 (integefr part equal

ay a track from its start for 30 seconds, but at 10 seconds inte’the presentation, we have the
following edit list:

timestamp
ds to movie

nds into the

entry_count = 2
edit_duration = 2 seconds
media_time = -1
media_rate=1
edit_duration = 0 seconds
media_time = 0 seconds
media_rate=1
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8.7 Track data layout structures
8.7.1 Data information box

8.7.1.1 Definition

Box Type: 'dinf"

Container: MediaInformationBox Or MetaBox

Mandatory: Yes (required within MediaInformationBox) and No (optional within MetaBox)
Quantity: Exactly one

The pataInformationBox contains objects that declare the location of the media information in d tifack.

8.7.1.2 Syntax

aligned(8)|class DataInformationBox extends Box('dinf') {

}
8.7.2 Data reference box

8.7.2.1 Definition

Box Type: 'firef"’

Container: pataInformationBox
Mandatory:|Yes

Quantity: Exactly one

Box Types: url ', 'urn '

Container: jataReferenceBox

Mandatory:|Yes (at least one of 'ur1l ' or 'urn ' shalldbe present)
Quantity: Ope or more

Box Type: 'fmdt"'

Container: jataReferenceBox
Mandatory:|No.

Quantity: Z¢ro or more.

Box Type: 'fnim'

Container: ataReferenceBox
Mandatory:|No.

Quantity: Z¢ro or more.

The data reference objéct contains a table of data references (normally URLs) that declare the locatipn(s)
of the media dataaised within the presentation. The data reference index in the sample descriptior ties
entries in this table to the samples in the track. A track may be split over several sources in this way.

Ifth fl ] E E-Pan I A3 £l tl o Jd o 1o 2 £l £31 lhicl +1a 43a3 L s t
e ag IS SCL uluu,auus tlIdtl 1T udtidad 15 111 UIIT S5AallIT ITIT dasS U1I1S UUA, LHTIT 1TU Sl llls l_llUl, Cvililr alr il p y

one) shall be supplied in the entry field.
The entry_count in the patareferenceBox shall be 1 or greater.

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.

The pataEntryImdaBox identifies the TdentifiedMediaDataBox containing the media data accessed
through the data reference index corresponding to this pataEntryImdaBox. The DataEntryImdaBox
contains the value of imda_identifier of the referred 1dentifiedMediaDataBox. The media data offsets
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are relative to the first byte of the payload of the referred 1dentifiedvediabDataBox. In other words,
media data offset 0 points to the first byte of the payload of the referred rdentifiedMediabDataBox.

The pataEntrySegNumImdaBox identifies the IdentifiedMediaDataBox containing the media data
accessed through the data reference index corresponding to this pDataEntrySeqNumImdaBox. When
a data reference index included in a sample entry refers to DataEntrysegNumImdaBox, each sample
referring to the sample entry shall be contained in a movie fragment, and media data offset 0 points
to the first byte of the payload of the IdentifiedMediabDataBox that has imda identifier equal to
sequence_number Of the MovieFragmentHeaderBox of the movie fragment containing the sample.

8.7.2.2 Syntax

aligpned(8) class DataEntryBaseBox (entry type, bit(24) flags)
ektends FullBox (entry type, version = 0, flags) {

}
alighed (8) class DataEntryUrlBox (bit(24) flags)
ektends DataEntryBaseBox ('url ', flags) {
ytf8string location;

alighed (8) class DataEntryUrnBox (bit(24) flags)
ektends DataEntryBaseBox ('urn ', flags) {
ytf8string name;

ufc£8string location;

alighed (8) class DataEntryImdaBox (bit(24) flags)
elktends DataEntryBaseBox ('imdt', flags) {

unsigned int (32) imda ref identifier;

alighed (8) class DataEntrySegNumImdaBox (bit (245 flags)
elktends DataEntryBaseBox ('snim', flags) {

alighed (8) class DataReferenceBox

ektends FullBox ('dref', version = 0, @) {

unhsigned int (32) entry count;

flor (i=1; i <= entry count; i++) {
DataEntryBaseBox (entry type, @untry flags) data entry;

8.7.2.3 Semantics
versfion is an integer that specifies the version of this box
entrly count isan integer that counts the actual entries

entrly flags isa24-bitinteger with flags; one flagis defined (x000001) which means that th¢ media data
s in the same file as the Box containing this data reference. If this flag is set, the patagntryuriBox
bhall be 1Sed and no string is present; the box terminates with the entry-flags field.

datal entry is aninstance of a class derived from patakEntryBaseBox.

AL

name 1S d URT

b3

Sanmd s TequiTed ima URINemntry

location is a 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 given name. The URL type should be of a service that delivers a file
(e.g. URLs of type file, http, ftp etc.), and which services ideally also permit random access. Relative
URLs are permissible and are relative to the file that contains this data reference.

imda ref identifier identifies the IdentifiedMediaDataBox containing the media data accessed
through the data reference index corresponding to this DataEntryImdaBox. The referred
IdentifiedMediaDataBox contains imda identifier thatisequalto imda ref identifier
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8.7.3 Sample size boxes

8731 D

Box Type: '

efinition

stsz', "stz2'

Container: sampleTableBox

Mandatory:

Yes

Quantity: Exactly one variant shall be present

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

sample count.

There are 1

variant per
boxes shall

NOTE A
system, as de

8.7.3.2 S¢

8.7.3.2.1

aligned (8)
unsigne
unsigne
if (sam

for
unsi

}

}
8.7.3.2.2

version 1S

sample siz
contain|
are sto
array f

sample cou
also thg

be present; the first version is preferred for maximum compatibility.

sample size of zero is not prohibited in general, but it must be valid andvdefined for the c
fined by the sample entry, that the sample belongs to.

imple size box

Syntax

class SampleSizeBox extends FullBox('stsz'/ yersion =
int (32) sample size;

int (32) sample count;

ble size==0) {

(i=1; i <= sample count; i++)
ned int (32) entry size;

0, 0) {

{

Semantics

n integer that specifies theversion of this box

b

is integer specifying the default sample size. If all the samples are the same size, this
s that size value. Mthis field is set to 0, then the samples have different sizes, and those
ed in the sample size table. If this field is not 0, it specifies the constant sample size, ar
llows.

Wt is an dnteger that gives the number of samples in the track; if sample-size is 0, then
number of entries in the following table.

wo variants of the sample size box. The first variant has a fixed size 32-bit field for
representinig the sample sizes; it permits defining a constant size for all samples in a track: The se
mits smaller size fields, to save space when the sizes are varying but smalk One of t

cond
hese

ding

field
sizes
d no

it is

entry size

is@n integer specifying the size of a sample, indexed by its number.

8.7.3.3 Compact sample size box

8.7.3.3.1

aligned (8)

extends FullBox ('stz2', version
unsigned int (24)
unsigned int (8)
unsigned int (32)
(i=1; _
unsigned int (field size)

for

}

50

Syntax

class CompactSampleSizeBox

0, 0) {
reserved = 0;

field size;

sample count;

i <= sample count; i++) {

entry size;
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8.7.3.3.2 Semantics
version isan integer that specifies the version of this box

field size is an 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. Sample to chunk box

8.7.4.1 Definition

Box [lype: 'stsc'
Contjainer: sampleTableBox
Mangatory: Yes

Quantity: Exactly one

Samples within the media data are grouped into chunks. Chunks-¢an be of different sies, and the
samples within a chunk can have different sizes. This table cap be’used to find the chunk that contains
a sarphple, its position, and the associated sample description,

The fable is compactly coded. Each entry gives the indexof the first chunk of a run of churiks with the
same¢ characteristics. By subtracting one entry here from the previous one, it is possible to cpmpute how
many chunks are in this run. This can be converted.to-a sample count by multiplying by the pppropriate
samples-per-chunk.

8.7.4.2 Syntax

alighed(8) class SampleToChunkBox

ektends FullBox('stsc', version*= 0, 0) {
unsigned int (32) entry count;
flor (i=1; i1 <= entry counkj-i++) {
unsigned int (32) fixst chunk;
unsigned int (32) samples per chunk;
unsigned int (32) sample description index;

8.7.4.3 Semantics
versfion is amrinteger that specifies the version of this box

entrly cdunt is an integer that gives the number of entries in the following table

firsk—thunkisan-integer-that givesthe-index-of the first chunk-inthisrun-of chunksthat share the
same samples-per-chunk and sample-description-index; the index of the first chunk in a track has
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).

samples per chunk is an integer that gives the number of samples in each of these chunks

sample description index iS an integer that gives the index of the sample entry that describes
the samples in this chunk. The index ranges from 1 to the number of sample entries in the
SampleDescriptionBox
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8.7.5 Chunk offset box

8.7.5.1 Definition

Box Type: 'stco', 'co64"
Container: sampleTableBox

Mandatory:

Yes

Quantity: Exactly one variant shall be present

The chunk offset table gives the index of each chunk into the containing file. There are two variants,
permitting the use of 32-bit or 64-bit offsets. The latter is useful when managing very large

presentatiohs. At most one of these variants will occur in any single instance of a sample table.

When the r¢ferenced data reference entry is not batakEntryImdaBox OF DataEntrySegNumImdaBex, offsets
are file offsets, not the offset into any box within the file (e.g. MediabataBox). This permits refefring
to media data in files without any box structure. It does also mean that care must be taken
constructing a self-contained ISO file with its structure-data (MovieBox) at the front,@s the size

MovieBox W

When the 1
are relative|
reference e
could requi

8.7.5.2 Sy

aligned(8)
extends
unsigne
for (i=
unsi
}
}
aligned (8)
extends
unsigne
for (i=
unsi
}
}

8.7.5.3 S¢

version IS
entry coun

chunk offs
data re

1 affect the chunk offsets to the media data.

eferenced data reference entry is pataEntryImdaBox Or DataEntrySegNumImdaBox, Of]
to the first byte of the payload of the 1dentifiedMediaDataBgx corresponding to the
ntry. This permits reordering file-level boxes and receiving-a‘subset of file-level boxe
"e traversing the file-level boxes until the referenced 1den€iffedMediabataBox is found

mtax

class ChunkOffsetBox
FullBox ('stco', version
int (32) entry count;
| ; 1 <= entry count; i++)
ned int (32)

0, 0) {
{

chunk offset;

class ChunkLargeOffsetBox
FullBox ('co64d', version

int (32) entry count;
| ; 1 <= entry count; i++)\f
ned int (64) chunk ofifiset;

On 0) f

tPmantics
hn integer thatspecifies the version of this box
F is an iriteger that gives the number of entries in the following table

bt is.a 32 or 64 bit integer that gives the offset of the start of a chunk. If the refere

hen
f the

fsets
data
5 but

nced

férence entryis DataEntryImdaBox OI DataEntrySeqNumImdaBox,the value of chunk of

fset

is relat

ve to the first byte of the payload of the IdentifiedMediabDataBox corresponding to the

data reference entry. Otherwise, the value of chunk_offset is relative to the start of the containing
media file.

8.7.6 Padding bits box

8.7.6.1 Definition

Box Type: 'padb'
Container: sampleTableBox

Mandatory:

No

Quantity: Zero or one
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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.

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 < floor((sample count + 1)/2); i++) |
bit (1) reserved = 0;
bit (3) padl;
bit (1) reserved = 0;
bit (3) pad2;

}
8.7.6.3 Semantics

sampfle count counts the number of samples in the track; it should match the count in othey tables
padi| is a value from 0 to 7, indicating the number of padding bits at the end of sample (i*2)11.

pad?| is a value from 0 to 7, indicating the number of padding bits atthe end of sample (i*2)+2
8.7.7 Sub-sample information box

8.7.7.1 Definition

Box [[ype: 'subs’

Contlainer: sampleTableBox OI TrackFragmentBox
Manfatory: No

Quantity: Zero or more

This|box is designed to contain sub-sample information.

A sup-sample is a contiguous range of bytes of a sample. The specific definition of a sub-4§ample shall
be syuipplied for a given coding system (e.g. for ISO/IEC 14496-10:2014, Advanced Video Coding). In the
absence of such a specific definition, this box shall not be applied to samples using that coding system.

If supsample count is 0«fQr any entry, then those samples have no subsample information and no array
follows. The table is-Sparsely coded; the table identifies which samples have sub-sample structure by
recopding the difference in sample-number between each entry. The first entry in the table|records the
sample number0fthe first sample having sub-sample information.

NOT It\is’ possible to combine subsample priority and discardable such that when |subsample
pricrityisismaller than a certain value, discardable is set to 1. However, since different systpms may use
diffefent'scales of priority values, separating them is safer, to have a clean solution for discardable sub-samples.

When more than one subsampleInformationBox is present in the same container box, the value of f1ags
shall differ in each of these subsampleInformationBoxes. The semantics of £1ags, if any, shall be supplied
for a given coding system. If f1ags have no semantics for a given coding system, the f1ags shall be 0.

8.7.7.2 Syntax

aligned(8) class SubSampleInformationBox

extends FullBox('subs', version, flags) {
unsigned int (32) entry count;
int 1,73;
for (i=0; i < entry count; i++) {

unsigned int (32) sample delta;

unsigned int (16) subsample count;

if (subsample count > 0) {

for (3j=0; j < subsample count; j++) {
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if (version == 1)
{

unsigned int (32) subsample size;
}
else
{

unsigned int (16) subsample size;
}
unsigned int (8)
unsigned int (8)

unsigned int (32)

subsample priority;
discardable;
codec_specific parameters;

}
8.7.7.3 S¢

version IS
entry coun

sample del
differer
indicatg
indicatg
is the d
in atra
betwee
numbei
a track
of the f
sample

first sample in the track or in the track fragmentis always 1.

subsample

is no sup-sample structure, then this fieldtakes the value 0.

subsample

subsample
values
impact

discardabl
equal t
for enh
messag

bmantics
in integer that specifies the version of this box (0 or 1 in this document)
- is an integer that gives the number of entries in the following table.

La is an integer that indicates the sample having sub-sample structure. It is coded a

bd in the previous entry. If the current entry is the first entry in the track, the v
s the sample number of the first sample having sub-sample_information, that is, the v
ifference between the sample number and zero (0). If,the“current entry is the first g
Lk fragment with preceding non-empty track fragments; the value indicates the differ
h the sample number of the first sample having sub-sample information and the sa
of the last sample in the previous track fragment.If the current entry is the first ent

rst sample having sub-sample informationgthat is, the value is the difference betweel
number and zero (0). This implies that the, samp1e delta for the first entry describin

bount is an integer that specifies thenumber of sub-sample for the current sample. If

size is an integer that specifies the size, in bytes, of the current sub-sample.

Df subsample prioriky, indicate sub-samples which are important to, and have a gr¢
pn, the decoded quality.

b equal to Q_means that the sub-sample is required to decode the current sample, V
b 1 means_the sub-sample is not required to decode the current sample but may be
Ancemehts, e.g., the sub-sample consists of supplemental enhancement information
eS.

5 the

ce, in decoding order, between the desired sample number,"ahd the sample number

ralue
ralue
ntry
ence
mple
Iy in

fragment without any preceding track fragments, the value indicates the sample number

1 the
b the

here

briority 1S an integer-specifying the degradation priority for each sub-sample. Higher

bater

vhile
used
|SEI)

codec_ spec

| 75 parameters is defined by the codec in use. If no such definition is available, this

field

shall be set to 0.

8.7.8 Sample auxiliary information sizes box

8.7.8.1 Definition

BOXType:'saiz'
Container:SampleTableBox:OrTrackFragmentBox

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 MediaDataBox or a box from a derived
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specification. It is stored either (a) in multiple chunks, with the number of samples per chunk, as well
as the number of chunks, matching the chunking of the primary sample data or (b) in a single chunk for
all the samples in a movie sample table (or a movie fragment). The Sample Auxiliary Information for
all samples contained within a single chunk (or track run) is stored contiguously (similarly to sample
data).

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

Whethrer sampleauxitiary imformation s permitted or required imay be specified by the brands or the
codipg format in use. The format of the sample auxiliary information is determined byraux| info_type.
If auk info type and aux_info type parameter are omitted then the implied value of\au% {nfo typeis
either (a) in the case of transformed content, such as protected content, the schement yfe indluded in the
ProtfctionSchemeInfoBox OI ScrambleSchemeInfoBox, or otherwise (b) the saniplé entry fype. In the
case|of tracks containing multiple transformations, aux info type and aux_ig€d» type pargmeter shall
not e omitted. The default value of the aux info type parameter is 0. Some‘values of aus info type
may|be restricted to be used only with particular track types. A trackmyay have multipld streams of
sample auxiliary information of different types. The types are managged,according to Annex D.

While aux_info type determines the format of the auxiliary infermation, several streams|of auxiliary
infoymation having the same format may be used when their valite'of aux_info type paramgter differs.
The |semantics of aux_info type parameter for a particular’dux info type value shall be specified
along with specifying the semantics of the particular aux(info type value and the impligd auxiliary
infomation format.

This|box provides the size of the auxiliary information for each sample. For each instance|of this box,
there shall be a matching sampleauxiliaryInfokmationoffsetsBox with the same values df aux_info
typeland aux_info_ type parameter, providingthe offset information for this auxiliary infoymation.

NOTE For discussions on the use of sample auxiliary information versus other mechanisms, se¢ Annex B.8.

8.7.8.2 Syntax

alighed (8) class SampleAuxilkiaryInformationSizesBox
elktends FullBox('saizl; \rersion = 0, flags)

{
iff (flags & 1) {

unsigned int (32)*aux info type;

unsigned ing~(82) aux info type parameter;

nsigned in&(¥) default sample info size;

nsigned fwt(32) sample count;

f (default sample info size == 0) {

uns¥ghed int (8) sample info size[ sample count ];

B oo

}
8.7.8.3 Semantics

aux_info type is an integer that identifies the type of the sample auxiliary information. At most one
occurrence of this box with the same values for aux_info type and aux_info_type parameter shall
exist in the containing box.

aux_info type parameter identifies the “stream” of auxiliary information having the same value of
aux_info type and associated to the same track. The semantics of aux_info type parameter are
determined by the value of aux_info type.

default sample info_ size is an integer specifying the sample auxiliary information size for the case
where all the indicated samples have the same sample auxiliary information size. If the size varies
then this field shall be zero.
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sample count is an integer that gives the number of samples for which a size is defined. For a samp1ea

uxiliaryInformationSizesBox appearing in the sampleTableBox this shall be the same as, or less
than, the sample count within the samplesizeBox Or CompactSampleSizeBox. FOr a sampleAuxilia
ryInformationSizesBox appearing in a TrackFragmentBox this shall be the same as, or less than,
the sum of the sample count entries within the TrackrunBoxes of the track fragment. If this is less
than the number of samples, then auxiliary information is supplied for the initial samples, and the

remaining samples have no associated auxiliary information.

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

8.7.9 Sample auxiliary information offsets box

8.79.1 D

Box Type: '
Container:

Mandatory:
Quantity: Z

For an intrd
tionSizesB

This box pr
chunk offse

8.7.9.2 Sy

aligned (8)

efinition
Eaio!
ampleTableBox OI' TrackFragmentBox

No
ero or More

duction to sample auxiliary information, see the definition of the sampleauxiliaryInf
X

pvides the position information for the sample auxiliary<information, in a way similar t
s for sample data.

mtax

class SampleAuxiliaryInformationOffsetsBox

extends|FullBox ('saio', version, flags)
{
if (flags & 1) {
unsi@ned int (32) aux info type;
unsigned int (32) aux info type parameter;
}
unsigne@l int(32) entry count;
if ( version == 0 ) {
unsigned int (32) offset[ entry count 1;
}
else {
unsi¢ned int (64) offsgt[ entry count ];
}
}
8.7.9.3 S¢mantics

aux_info t
sBox

/pe and,aux_info_type_parameter are defined as in the SampleAuxiliaryInformation

orma

b the

Size

entry count gives the number of entries in the following table. For a sampleauxiliaryInformationOffs

etsBox appearing in a Sample Table Box this shall be equal to one or to the value of the entry count
field in the chunkoffsetBox Or ChunkLargeOffsetBox. FOr a sampleAuxiliaryInformationOffsetsB
ox appearing in a TrackFragmentBox, this shall be equal to one or to the number of TrackrunBoxes in
the TrackFragmentBox.

offset gives the position in the file of the Sample Auxiliary Information for each Chunk or Track

56

Fragment Run. If entry count is one, then the Sample Auxiliary Information for all Chunks or Runs
is contiguous in the file in chunk or run order. When in the samp1eTableBox, the offsets are relative
to the same base offset as derived for the respective samples through the data reference index
of the sample entry referenced by the samples. In a TrackFragmentBox, this value is relative to the
base offset established by the TrackFragmentHeaderBox in the same track fragment (see 8.8.14).
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Movie fragments

8.8.1 Movie extends box

8.8.1.1 Definition

Box Type: 'mvex"
Container: MovieBox
Mandatory: No
Quantity: Zero or one

ISO/IEC 14496-12:2022(E)

This
in th
logic

Ther

Ther
mov

ally added to that found in the Movie Box.

es, as documented by Table 4.

box warns readers that there might be MovieFragmentBoxes in this file. To know (of
e tracks, these MovieFragmentBoxes must be found and scanned in order, and their

e is a narrative introduction to movie fragments in Annex A.

e are functional equivalences between structures and fields in fragmented and non-

Table 4 — Equivalences between fragmented and nen-fragmented movies

all samples
nformation

fragmented

Moy

je Fragment

Non-Fragmented Movie

Mov ]

eExtendsHeaderBox: fragment duration

TrackHeaderBox:duration

Tra
Tra

Tra
flag

kExtendsBox:default sample flags
kFragmentHeaderBox:default sample flags

kRunBox: (first sample flags, sample
s)

is leading

SampleDependencyTypeBox:is leadin|

sample depends on

SampleDependencyTypeBox:sample de

pends on

sample is depended on

SampleDependencyTypeBox:sample 1isg|

depended on

sample has redundancy

SampleDependencyTypeBox:sample hal
redundancy

sample padding value

PaddingBitsBox: (padl, pad2)

sample is non syng_sample

- present (SyncSampleBox:sample nul

mber)

sample degradation priority

DegradationPriorityBox:priority

Tra

kEragmentHeaderBox:default sample

Tra¢kExtendsBox:deflault sample description SampleToChunkBox:sample descriptifon index
indgx

Tra¢kFragmealficaderBox:sample description

indgx

Tra¢kExtendsBox:default sample duration TimeToSampleBox:sample delta

duration

TrackRunBox:sample duration

TrackExtendsBox:default sample size
TrackFragmentHeaderBox:default sample size

TrackRunBox:sample size

SampleSizeBox: (sample size , entr

CompactSampleSizeBox:entry size

y_size)

TrackRunBox:sample composition time offset

CompositionOffsetBox:sample offse

t

8.8.1.2 Syntax

aligned (8)

}
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8.8.2 Movie extends header box

88.21 D

efinition

Box Type: 'mehd’
Container: MovieExtendsBox

Mandatory:

No

Quantity: Zero or one

The movie extends header is optional, and provides the overall duration, including fragments, of a
fragmented movie. If this box is not present, the overall duration must be computed by examining each

fragment.
[fthe duratipn fieldsin all tracks are 0, and movie fragments are present, the duration in MovieHeade
should be s¢t to indefinite or 0. If movie fragments are present but there is no MediaExtendsHeade
and the moyie duration is 0, the movie duration should be interpreted as indefinite duration.
8.8.2.2 Syntax
aligned(8)|class MovieExtendsHeaderBox extends FullBox('mehd', versdon, 0) {
if (verpion==1) {
unsigned int (64) fragment duration;
} else // version==
unsigned int (32) fragment duration;
}
}
8.8.2.3 S¢mantics

fragment d
fragme
the dur]
such as
this bo3

8.8.3 Tralk extends box

883.1 D

Box Type: '
Container: y
Mandatory:
Quantity: E

This sets u
complexity

Lration is an integer that declares length of the presentation of the whole movie incly
hts (in the timescale indicated in the MovieHeaderBox). The value of this field correspon
htion of the longest track, including moe¥ie fragments. If an MP4 file is created in real-
used in live streaming, it is not likely:that the fragment duration is known in advance
may be omitted.

pfinition

Frex'

ovieExtendsBdx

Yes

kactly oneffor each track in the MovieBox

b default values used by the movie fragments. By setting defaults in this way, space
can be saved in each TrackFragmentBox.

rBox
rBox

ding
ds to
ime,
and

and

Thesample

lagstieldinsampleiragments(default sample flagshereandinaTrackFragmentHeaderBox,

and sample flags and first sample flags in a TrackRunBox) is coded as a 32-bit value. It has the

following st

bit (4)

unsigned
unsigned
unsigned
unsigned

bit (3)
bit (1)

unsigned

ructure:

reserved=0;

int (2) is_ leading;

int (2) sample depends on;

int (2) sample is depended on;
int (2) sample has redundancy;
sample padding value;

sample is non sync sample;

int (16) _samgle_degradation_priority;

The is leading, sample depends on, sample is depended on and sample has redundancy values are
defined as documented in the sampleDependencyTypeBox.
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The flag sample is non sync sample provides the same information as the sync sample table [8.6.2].
When this value is set to 0 for a sample, it is the same as if the sample were not in a movie fragment and
marked with an entry in the sync sample table (or, if all samples are sync samples, the sync sample table
were absent).

The sampleipaddingivalueis defined as for the PaddingBitsBoxﬂThe sampleidegradationipriorityiS
defined as for the pegradationPriorityBox.

8.8.3.2 Syntax

aligned (8) class TrackExtendsBox extends FullBox('trex', 0, 0){

Ul
U
U
Ul
Ul

}
8.8.3

trad

defa]

defa]
defa

defa

8.8.4

8.8.4

Box
Cont]
Man

Quantity: Zero or more

The
prey
the {
pres

The

$.8.7 for the possible values)

TSTgned Lt (32) Track 1D,

nsigned int (32) default sample description index;
nsigned int (32) default sample duration;

nsigned int (32) default sample size;

nsigned int (32) default sample flags;

.3 Semantics
k1D identifies the track; this shall be the track 1D of a track in the'MovieBox

1t sample description index: indicates the index of the saniple entry that describes
he samples in the track fragments

ult sample duration:indicates the default duration of¢he samples in the track fragme
i1t sample size:indicates the default size of the sathples in the track fragments

i1t sample flags: indicate the default flags values for the samples in the track frag

|  Movie fragment box

1.1 Definition

[ype: 'moof"
ainer: File
Hatory: No

movie fragments~extend the presentation in time. They provide the information
iously have been in the MovieBox. The actual samples are in MediaDataBoxes, as usual, i
ame file. The'data reference index is in the sample description, so it is possible to build
entations Where the media data is in files other than the file containing the MovieBox.

Mov lePragmentBox is a top-level box, (i.e. a peer to the MovieBox and MediaDataBoxes). |

, by default,

nts

ments. (See

that would
f they are in
ncremental

t contains a

Movi

EFrdgmentHeaderBox, and then one or more TrackFragmentBoxes.

NOTE There is no requirement that any particular movie fragment extend all tracks present
header, 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

alig
}

ned (8) class MovieFragmentBox extends Box ('moof') {
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8.8.5 Movie fragment header box

8.8.5.1 Definition

Box Type: 'mfhd’
Container: MovieFragmentBox

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

might occur.

8.8.5.2 Sy

aligned(8)
e
unsigne

}
8.8.5.3 Sq¢

sequen

mtax

class MovieFragmentHeaderBox
ktends FullBox ('mfhd', 0, 0){

int (32) sequence_ number;
bmantics
e number anumber associated with this fragment

8.8.6 Trakk fragment box

88.6.1 D

Box Type:
Container: y
Mandatory:
Quantity: Z

pfinition

Fraf’
ovieFragmentBox
No

PI'O O’ more

Within the

It is possibl
inserts can
document 3

8.8.6.2 Sy

aligned (8)
}

readers to verify integrity of the sequence in environments where undesired re-ords

ovie fragment there is a set ofitrack fragments, zero or more per track. The track fragm
in turn confain zero or more track runs,®each of which documents a contiguous run of samples for
track. Within these structures, many fields are optional and can be defaulted.

5 ‘empty’ edits (portions of the presentation timeline that map to no media).
mtax
claSshnTrackFragmentBox extends Box ('traf') {

ring

ents
that

to add 'empty time' to a track using these structures, as well as adding samples. Empty
be used in audio tracks doing silence suppression, for example. These are referred to in

this

8.8.7 Tra

cKIragment neader box

8.8.7.1 Definition

Box Type: 'tfhd"
Container: TrackFragmentBox

Mandatory:

Yes

Quantity: Exactly one

Each movie fragment can add zero or more fragments to each track; and a track fragment can add zero
or more contiguous runs of samples. The track fragment header sets up information and defaults used

for those ru

60

ns of samples.
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The data origin that the base data offset is relative to and the value of base data offset, when not
present, are inferred as follows:

— Ifthe base-data-offset-present flagis equal to 0 and the default-base-is-moof flagis equal to 1,
base data offsetisinferredtobeequalto0andisrelative to the firstbyte of the MovieFragmentBox
containing this box.

— Otherwise, if base-data-offset-present flag is equal to 0 and the default-base-is-moof flag is
equal to 0 and this TrackFragmentBox is not the first TrackFragmentBox of the same track in the
containing MovieFragmentBox, base data offset is inferred to be equal to 1 and is relative to the
end of the data defined by the preceding track fragment of the same track.

— Ptherwise, if base-data-offset-present flag is equal to 0 and the default-base-isdAmoof flag is
equal to 0 and the referenced data reference entry is DataEntryImdaBox OF DataEnty$égNumImdaBox,
base data offset is inferred to be equal to 0 and is relative to the first byte of the palyload of the
[dentifiedMediaDataBox corresponding to the data reference entry.

— Ptherwise, if the referenced data reference entry is bataEntryImdaBox Qf-DataEntrySegNumImdaBox,
he base data offset is relative to the first byte of the payload of the 1dentifiedvddiabataBox
corresponding to the data reference entry.

— Ptherwise, the base data offset is relative to the file identified.by the referenced data reference
bntry.

The following flags are defined in the tf f1ags:

0x000001 base-data-offset-present: indicates the~presence of the base-data-offset field. This
brovides an explicit anchor for the data offsets ifvedch track run (see below).

0x00j0002 sample-description-index-present: ihdicates the presence of this field, which oyer-rides, in
his fragment, the default set up in the Tra@xExtendsBox.

0x00j0008 default-sample-duration-present
0x000010 default-sample-size-pres@ént
0x00[0020 default-sample-flags—-pxesent
0x01[0000 duration-is-empty: this'indicates that the duration provided in either defaylt-sample-
uration, or by the defaultNsample-duration in the TrackExtendsBox, is empty, i.e. that there are
no samples for this time interval. It is an error to make a presentation that has both edi lists in the
lovieBox, and empty-duration fragments.

0x02j0000 default-base~is-moof:if base-data-offset-present is 1, this flagisignored. Support for the
efault-base-{symoof flagis required under the 'iso5' brand, and it shall not be used |n brands or
compatible brands earlier than 'isos'.

NOTE The use of the default-base-is-moof flag breaks the compatibility to earlier hrands of the
ile format, because it sets the anchor point for offset calculation differently than earlier. Therefore, the
efault-base-is-moof flag cannotbe set when earlier brands are included in the FileTypdqBox.

Move=fragment Telative addressing is controttedby the valuesof the base=data=offsetpresent and
default-base-is-moof flags. When both the base-data-offset-present flag and the default-base-is-
moof flagare equalto 0, the value of data reference indexshallbeequalinthis TrackFragmentHeaderBox
and in the previous TrackFragmentHeaderBox of the same track.
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8.8.7.2 Syntax

aligned (8)

extends FullBox('tfhd',
unsigned int (32)

class TrackFragmentHeaderBox
0, tf flags){
track ID;

// all the following are optional fields

// their presence is indicated by bits in the tf flags
unsigned int (64) base data offset;
unsigned int (32) sample description index;
unsigned int (32) default sample duration;
unsigned int (32) default sample size;
unsigned int (32) default sample flags;
}
8.8.7.3 S¢mantics

base data

sample des
see 8.8,

8.8.8 Track fragment run box

8881 D

Box Type:
Container: 1
Mandatory:
Quantity: Z

Within the j
inthe tf f1

The numbe
and the size
to allow for

If the data-
previous ru
track fragm|
fragment hg

The followi
0x000001 4

0x000004
defined

In, or at the base-data-offset defined by the track fragment header if this is the first ruy

ffset the base offset to use when calculating data offsets

3.3

pfinition

Crun'
rackFragmentBox

No
bro Or more

rackFragmentBox, there are zero or more TfackrunBoxes. If the duration-is-empty flag |
ags, there are no track runs. A track run decuments a contiguous set of samples for a tj

" of optional fields is determined from\the number of bits set in the lower byte of the f
of arecord from the bits set in the;second byte of the flags. This procedure shall be follo
new fields to be defined.

pffset is not present, then the data for this run starts immediately after the data o

ent, If the data-offset is present, it is relative to the base-data-offset established in the t
ader.

ng flags are allowed to be setin the tr flags:
ata-offse&f=present.

First=sample-flags-present; this overrides the default flags for the first sample
in8.8.3.1. This makes it possible to record a group of frames where the first is a key an

fription index, default sample duration, default sample size, defauldt, sample f]

ags:

s set
ack.

lags,
wed,

f the
ina
rack

only,
1 the

rest are

difference frames, without supplying explicit flags for every sample. If this flag and

field

are used, sample-flags-present shall not be set.

0x000100 sample-duration-present: indicates that each sample has its own duration, otherwise the

default
0x000200 s
0x000400 s

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

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

0x000800 sample-composition-time-offsets-present; each sample has a composition time offset.

The composition offset values in the composition0OffsetBox and in the TrackRunBox may be signed
or unsigned. The recommendations given in the compositionoffsetBox concerning the use of signed
composition offsets also apply here.
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8.8.8.2 Syntax

aligned (8) class TrackRunBox

extends FullBox ('trun', version,
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 following array are optional
// as indicated by bits set in the tr flags
{

tr flags) {

unsigned int (32)
unsigned int (32)

sample duration;
sample size;

unsigned int (32)

sample flags

if (version == 0)

{ unsigned int (32)
else

{ signed int (32)
sample count ]

}

sample composition time offset;
}

sample composition time offset;

}
8.8.8.3 Semantics

sampfle count the number of samples being added in this run; also the number of rows in tl

able (the rows can be empty)
datal offset is added to the implicit or explicit data offset established in the track fragme

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

8.8.9 Movie fragment random access box

8.8.9.1 Definition

Box ype: 'mfra’
Container: File
Manfatory: No
Quantity: Zero or one

The
ina
infoi
file;
Movi
the f
usin

MovieFragmentRandomAceessBox provides a table which may assist readers in finding s)
file using movie fragments. It contains a TrackFragmentRandomAccessBox for each trag
mation is provided \(which may not be all tracks). It is usually placed at or near thg
the last box within the MovieFragmentRandomaccessBox provides a copy of the length fi
L FragmentRandemiccessBox. Readers may attempt to find this box by examining the la
ile, or scanuing backwards from the end of the file for a MovieFragmentRandomAccessOf
b the size-information in it, to see if that locates the beginning of a MovieFragmentRando

box provides only a hint as to where sync samples are; the movie fragments thel

he following

nt header.

nc samples
k for which
» end of the
bld from the
st 32 bits of
FsetBox and
mAccessBox.

mselves are

itive It is recommended that readers take care in both locating and using this box as m

a Q a Q ad anda Q h o a an—A

incorrect.

8.8.9.2 Syntax

aligned (8) class MovieFragmentRandomAccessBox
extends Box ('mfra')

{

}
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8.8.10 Track fragment random access box

8.8.10.1 Definition

Box Type: 'tfra’

Container: MovieFragmentRandomAccessBox
Mandatory: No

Quantity: Zero or one per track

Each entry contains the location and the presentation time of the sync sample. Not every sync sample in
the track needs to be listed in the table.

The absencg of this box does not mean that all the samples are sync samples. Random access information
inthe 'trur', 'traf' and 'trex' shall be set appropriately regardless of the presence of this\box.

8.8.10.2 Syntax

aligned(8)|class TrackFragmentRandomAccessBox
extends FpllBox ('tfra', version, 0) {
unsigne@l int (32) track ID;
const upsigned int (26) reserved = 0;
unsignegl int (2 length size of traf num;
unsignefl int (2 length size of trun num;
unsignefl int (2) length size of sample num;
unsignefl int (32) number of entry;
for (i=1f i <= number of entry; i++) {
if (version==1) {

uphsigned int (64) time;

upsigned int (64) moof offset;
telsg{

uhsigned int (32) time;

upsigned int (32) moof offset;
}
unsi¢gned int ((length size of traf numdfil) * 8) traf number;
unsi¢ned int ((length size of trun num+l) * 8) trun number;
unsi¢gned int ((length size of sample“num+l) * 8) sample delta;

}
8.8.10.3 S¢mantics

track 1D ifan integer providing the track identifier for which random access information is provifded
length siz¢ of traf numjingdicates the length in bytes of the traf number field minus one.
length siz¢ of trun,numindicates the length in bytes of the trun number field minus one.
lengthisizeiofisampleinumindkxﬂesthelengﬂ)HlbyteSOfthesampleinumberfkﬂdlninusone.

number of ¢n€ty is an integer that gives the number of the entries for this track. If this value is zefro, it

lndlcat cthat avaryvy camanlaic o cune camnla and na £ ha antryg follavasc
CStthHat Ve y-SapreSa- Sy e S pre e ROttt E- ety TooWss

time is a 32 or 64 bit integer that indicates the presentation time of the sync sample in units defined in
the MediaHeaderBox of the associated track.

NOTE Presentation times are usually expressed in movie timescale, except for the specific case of
TrackFragmentRandomAccessBox where it is expressed in media timescale.

moof offset isa 32 or 64 bits integer that gives the offset of the 'moof' used in this entry. Offset is the
byte-offset between the beginning of the file and the beginning of the 'moof".

traf number indicates the 'traf' number that contains the sync sample. The number ranges from 1
(the first 'traf' isnumbered 1) in each 'moof".
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trun_number indicates the 'trun' number that contains the sync sample. The number ranges from 1 in
each 'traf'.

sample delta indicates the sample number of the sync sample. It is coded as one plus the desired sample
number minus the sample number of the first sample in the TrackrunBox.

8.8.11 Movie fragment random access offset box

8.8.11.1 Definition

Box Type: 'mfro"

Contfiner: MovieFragmentRandomAccessBox
Manfatory: Yes

Quantity: Exactly one

The [MovieFragmentRandomAccessOffsetBox provides a copy of the size field“from the enclosing
MovifFragmentRandomAccessBox. It is placed last within that box, so that the Size field is alsjo last in the
encla)sing MovieFragmentRandomAccessBox. When the MovieFragmentRandom&CcessBox is alsp last in the
file this permits its easy location. The size field here shall be correct. However, neither the|presence of
the MovieFragmentRandomAccessBox, nor its placement last in the file; are assured.

8.8.11.2 Syntax

aligphed(8) class MovieFragmentRandomAccessOffsetBox
extpends FullBox ('mfro', wversion, 0) {
unhsigned int (32) parent size;

8.8.11.3 Semantics

pareht size isaninteger thatgivesthe number-ofbytes ofthe enclosingMovieFragmentRanddmAccessBox
box. This field is placed last in the enclosing box to assist readers scanning from the erjd of the file
n finding the MovieFragmentRandom@gtessBox.

8.8.12 Track fragment decode time box

8.8.12.1 Definition

Box [[ype: 'tfdt"

Conflainer: TrackFragmentBox
Manfatory: No

Quantity: Zerg-orone

The [rrackEragmentBaseMediaDecodeTimeBox provides the absolute decoding timestamp, njeasured on
the decoding timeline, of the first sample in decoding order in the track fragment. This can be useful,
for elxample, when performing random access in a file; it is not necessary to sum the sample durations
of all' preceding samples in previous fragments to 1ind this value.

The TrackFragmentBaseMediaDecodeTimeBox, if present, shall be positioned after the
TrackFragmentHeaderBox and before the first TrackrRunBox.

NOTE1 The decoding timeline is a media timeline, established before any explicit or implied mapping of
composition time to presentation time, for example by an edit list or similar structure. See.6.4

If the time expressed in the TrackFragmentBaseMediaDecodeTimeBox exceeds the sum of the sample
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. In this way, it is possible to generate a fragment containing a sample when the time of the next
sample is not yet known, by assigning it a small or even zero sample duration, that is then overriden by
the time expressed in this box in the following fragment.
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If no samples were present in the preceding movie and movie fragments for this track, the time
expressed in the TrackFragmentBaseMediaDecodeTimeBox defines the decoding timestamp of the first
sample in this track.

Players may choose to skip over an initial empty media range in tracks where the first decoding
timestamp is defined by a TrackFragmentBaseMediaDecodeTimeBox with non-zero time.

In particular, an empty track fragment (with no samples, but with a track fragment decode time box)

may be used to establish the duration of the last sample.

NOTE 2
next fragmer

means) to do
number of th

8.8.12.2 Sy

aligned(8)

t to come, or 1f it should wait untll all fragments have been received (also mdlcated by out<of-
that operation. Derived specifications are permitted to require specific handling of the segue
b MovieFragmentHeaderBox, for example (e.g. that sequence numbers start at and incrément b,

mtax

class TrackFragmentBaseMediaDecodeTimeBox

If fragments are delivered out-of-order, flle readers mlght need add1t10nal information to determme
if the duratiqn o oe o

f the
band

nce

y 1).

extends|FullBox ('tfdt', version, 0) {
if (verpion==1) {
unsigned int (64) baseMediaDecodeTime;
} else // version==0
unsigned int (32) baseMediaDecodeTime;
}
}
8.8.12.3 S¢mantics
version is n integer that specifies the version of this box (0tor 1 in this document).
baseMediaD¢codeTime isan integer equal to the sum of the decode durations of all earlier samples ip the
media, pxpressed in the media's timescale. It does not include the samples added in the enclgsing
track frpgment.
8.8.13 Level assignment box
8.8.13.1 Definition
Box Type: 'jeva’
Container: JovieExtendsBox
Mandatory:{No
Quantity: Z¢ro or one

Levels spec
where m <4
specified ac

fy subsgts of the file. Samples mapped to level n may depend on any samples of leve
n, and-shall not depend on any samples of levels p, where p > n. For example, levels c4
cording to temporal level (e.g., temporal_id of SVC or MVC).

s m,
n be

Levels canr

ot be specified for the imitiat movie- Whernr the TeveTAssignmentBox IS Present, itappii

all movie fragments subsequent to the initial movie.

es to

For the context of the LevelassignmentBox, a fraction is defined to consist of one or more
MovieFragmentBoxes and the associated MediaDataBoxes, possibly including only an initial part of the
last MediaDataBox. Within a fraction, data for each level shall appear contiguously. Data for levels within
a fraction shall appear in increasing order of level value. All data in a fraction shall be assigned to levels.

NOTE In the context of DASH (ISO/IEC 23009-1[21]), each subsegment indexed within a Subsegment IndexBox
is a fraction.

The LevelassignmentBox provides a mapping from features, such as scalability layers, to levels. A
feature can be specified through a track, a sub-track within a track, or a sample grouping of a track.
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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 MediabataBox
by zero bytes up to the full size that is indicated in the header of the last MediaDataBox. The use of

padd

ing_flag is deprecated.

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 TD:

8.8.1

leve

trad

padd]

assi

unsigned int (1) paddin&_flag;
unsigned int (7) assignment type;
if (assignment type == 0) {
unsigned int (32) grouping type;
}
else if (assignment type == 1) {
unsigned int (32) grouping type;
unsigned int (32) grouping type parameter;
}
else if (assignment type == 2) {}
// no further syntax elements needed
else if (assignment type == 3) {}
// no further syntax elements needed
else if (assignment type == 4) ({
unsigned int (32) sub_ track ID;
}

// other assignment type values are reserved

3.3 Semantics

1 count specifies the number of levels*each fraction is grouped into. 1evel count shal
han or equal to 2.

1D for loop entry j specifies the track identifier of the track assigned to level j.

ing flag equal to 1 indicates that a conforming fraction can be formed by concat
bositive integer numberyoflevels within a fraction and padding the last MediaDataBox b
Ip to the full size that is“indicated in the header of the last MediaDataBox. When pada
equal to 0 this is natassured.

gnment_type indicates the mechanism used to specify the assignment to a level. assig
Palues greaterithan 4 are reserved, while the semantics for the other values are specifie
[he sequence of assignment_types is restricted to be a set of zero or more of type 2 or
by zero.or/more of exactly one type.

| be greater

Pnating any
y Zzero bytes
ing_flagis

nment type
i as follows.
3, followed

—(0vsample groups are used to specify levels, i.e., samples mapped to different s

mple group
e identified

track; other tracks are not affected and shall have all their data in precisely one level;

— 1:as for assignment_type 0 except assignment is by a parameterized sample group

these levels)

)

2, 3:level assignment is by track (see the subsegment IndexBox for the difference in processing of

4:therespective level contains the samples for a sub-track. The sub-tracks are specified through

the subTrackBox; other tracks are not affected and shall have all their data in precisely one level;

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

sub_track_ ID specifies that the sub-track identified by sub_track 1D within loop entry j is mapped to

level j.

8.8.14 Sample auxiliary information in movie fragments

When sample auxiliary information (8.7.8 and 8.7.9) is present in the MovieFragmentBox, the offsets in the
SampleAuxiliaryInformationOffsetsBox are treated the same as the data offset in the TrackrRunBox,

that is, they

are relative to any base data offset established for that track fragment.

If only one
fragment is

If the field
information

In addition,

this bo3

and def

and the]

then the auj
it is then no

8.8.15 Trakk Extension Properties box

8.8.15.1 D

Box Type: '
Container: y
Mandatory:
Quantity: Z

This box ca
fragments.

8.8.15.2 Sy

class Trac
unsigne
// Any

[ necessary to repeat the box in the movie fragment.

offset is provided, then the Sample Auxiliary Information for all the track runs i
stored contiguously, otherwise exactly one offset shall be provided for each trackrun.

efault sample info size iS non-zero in one of these boxes, then the size of the auxi
is constant for the identified samples.

if:

is present in the MovieBox,
ault sample info_ size iS non-zero in the box in the MovieBGox,
SampleAuxiliaryInformationSizesBox iS absent in a m@vie fragment,

kiliary information has this same constant size for,every sample in the movie fragment

pfinition

Frep’

ovieExtendsBox

No

bro or more. (Zero or one per track)

h be used to documeént'or summarize characteristics of the track in the subsequent ny
t may contain anynumber of child boxes.

mtax

0, 0) {

kExtensionPropertiesBox extends FullBox('trep',
int(32) track ID;
humber of boxes may follow

the

liary

also;

ovie

}

8.8.15.3 Semantics

track_ 1D indicates the track for which the track extension properties are provided in this box.

8.8.16 Alternative startup sequence properties box

8.8.16.1 Definition

Box Type: 'assp'
Container: TrackExtensionPropertiesBox

Mandatory:

No

Quantity: Zero or one

68
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This box indicates the properties of alternative startup sequence sample groups in the subsequent
track fragments of the track indicated in the containing TrackExtensionPropertiesBox.

Version 0 of the AlternativeStartupSequencePropertiesBox shall be used if version 0 of the
sampleToGroupBox is used for the alternative startup sequence sample grouping. Version 1 of the a1ter
nativeStartupSequencePropertiesBox Shall be used if version 1 of the sampleToGroupBox is used for the
alternative startup sequence sample grouping.

8.8.16.2 Syntax

0) {

class AlternativeStartupSequencePropertiesBox extends FullBox('assp', version,
iff 1

tvorsTomr ==—107
signed int (32) min initial alt startup offset;
}
e {

num_entries;

Jj++) Ao
grouping type parameter;

min initial alt startup offset;

lse 1if (version == 1)

unsigned int (32)

for (j=1; j <= num entries;
unsigned int (32)
signed int (32)

8.8.16.3 Semantics

initial alt startup offset: No value of sample_offsetll | of the referred sample group
lescription 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 sequgnce sample
brouping using version 0 of the Sample to Group:box is referred to. In version 1 of this box, the
hlternative startup sequence sample grouping.wusing version 1 of the samp1eToGroupBox is referred
o as further constrained by grouping type¢patrameter.

min |

umented in

num _fntries indicates the number of alternative startup sequence sample groupings dod

his box.

bing type parameter indicates which one of the alternative sample groupings this| loop entry

hpplies to.

groul

8.8.17 Metadata and user¢data in movie fragments

Whe
shal
from
in arg

N MetaBox€S OCCUlil\MovieFragmentBoxeS Or TrackFragmentBoxes, the following applies. The file
have been fragmented such that any metadata needed in the movie or track fragment is formed
the union of the' metadata in the MovieBox and the fragment, not considering or usin)g metadata
y other fragment. Metadata in a movie or track fragment is logically ‘arriving late’ but is valid for

the ¢
merfg

supp

ntire track. When a file is de-fragmented, the metadata in the movie or track fragme
red into.the movie or track boxes, respectively. This process allows for ‘just in time
ort tesources, and bandwidth management, while preserving the essentially atempor

nts must be
delivery of
al nature of

unti ded.

med/metadata. If metadata truly changes over time, a timed metadata track may be nee

If, during this merge, there are either (a) metadata items with the same item 1D or (b) user-data items
with the same type, then the following applies:

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

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

c) in particular, data in an empty initial MovieBox may be only estimates or ‘not to exceed’ values, and

data in a final otherwise empty movie fragment may be the ‘final’ or most accurate values.

Consequently, for MetaBox, the redefinition of an item with the same item 1D in a subsequent MetaBox is
equivalent to an item replacement, the new item applying for the entire track or file. For userbataBox,
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there may be multiple occurrences of a user data of a given type (for example copyrightBox with
different languages), and these occurrences may be delivered in different movie fragments or in the
initial movie. Readers should be careful when attempting at removing duplicates of such boxes in a
defragmentation process, since checking the type of the user data for removal might not be sufficient;

the languag

e or other fields specific to the type of user-data may need inspection.

8.9 Sample group structures

8.9.1 Overview

This clauserspeciftes—

sample gro
on a groupi
and may coj
in a track, ¢

ping is an assignment of each sample in a track to be a member of one sample group,
g criterion. A sample group in a sample grouping is not limited to being contiguous)sa
itain non-adjacent samples. As there may be more than one sample grouping for-the sa

ach sample grouping has a type field to indicate the type of grouping. For'example,

might contalin two sample groupings for the same track: one based on an assignment.gf sample to 13

and anothet

Sample gro
the assignmj
entry for ea
the sampleT
are distingy

A grouping
meaning of
the sync po
the group p
each strean

to sub-sequences.

Ipings are represented by two linked data structures: (1) a sampleToGroupBox repres
ent of samples to sample groups; (2) a sampleGroupbescriptioBox contains a sample g
Ch sample group describing the properties of the group. There niay be multiple instanc
oGroupBox and sampleGroupDescriptionBoxes based on different grouping criteria. T
ished by a type field used to indicate the type of grouping.

bf a particular grouping type may use a parameter itrthe sample to group mapping; if s
he parameter must be documented with the group. An example of this might be docume
nts in a multiplex of several video streams; the group definition might be ‘Is an I frame
hrameter might be the identifier of each stream: Since the samp1eToGroupBox occurs ong
, it is now both compact, and informs the reader about each stream separately.

One examp

of using these tables is to representithe assignments of samples to layers. In this case

sample groyip represents one layer, with an instance of the sampleToGroupBox describing which la
sample belgngs to.

In general iff is not required that a sample:to group mapping mark every sample for which the assoc

sample gro
this general

NOTE T
to a Samg
SampleGrouj
specification

p description applies, enly that the mapping be correct for samples so mapped; how
principle may be over-ridden by specific sample groups.

here might not(be a SampleToGroupBox of a given grouping type
leGroupDescrifptionBox with the same grouping type because references to
DescriptiqnBox (in particular to its entries) might be provided by specific constructs in de
S.

8.9.2 Sampleto.group box

iples
h file
yers

ents
roup
es of
hese

,the
nted
and
e for

each
er a

ated
ever,

corresponding

the
rived

89.21 D

cfinition

Box Type: 'sbgp"
Container: SampleTableBox OI' TrackFragmentBox

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 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 sampleGroupDescriptionBox, which contains entries describing the characteristics of each
sample group.
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There may be multiple instances of this box if there is more than one sample grouping for the samples in
atrack or track fragment. Each instance of the samp1eToGroup box has a type that distinguishes different
sample groupings. Within a track, whether declared in the sampleTableBox Or in TrackFragmentBox,
there shall be at most one instance of this box with a particular grouping type, and, if present, a
grouping type parameter. The associated sampleGroupDescriptionBox  shall indicate the same
value for the grouping type. When there are multiple sampleToGroupBoxes with a particular value
of grouping type in a container box, the version of all the sampleToGroupBoxes shall be 1. When the
version of a sampleToGroupBox is 0, there shall be only one occurrence of sampleToGroupBox with this
grouping type in a container box.

Version 1 of this box should only be used if a grouping type parameter is needed. When the grouping
type[ parameter is not explicitly defined in this standard, its semantics may be overridden by derived
speciifications.

For [a sampleGroupDescriptionBox with a given grouping type, there may~be”morg than one
SamplleToGroupBox with the same grouping type if and only if each sampleToGroupBox hag a different
valug of grouping type parameter; there may also be no SampleToGroupBox with the give 1l grouping
type|if no samples are mapped to a description of that grouping type, or,ifiall samples are¢ mapped to
the default entry identified by the sampleGroupbescriptionBox.

8.9.2.2 Syntax

alighed(8) class SampleToGroupBox
elktends FullBox('sbgp', version, 0)

{

unsigned int (32) grouping type;
iff (version == 1) {
unsigned int (32) grouping type parametery
}
unsigned int (32) entry count;
flor (i=1; 1 <= entry count; i++)
{
unsigned int (32) sample county
unsigned int (32) group desc@iption index;

8.9.2.3 Semantics
versfion is an integer that specifies the version of this box, either 0 or 1.

grouping type is an-integer that identifies the type (i.e. criterion used to form the sanple groups)
pf the sample grouping and links it to its sample group description table with the same value for
rouping type,-At most one occurrence of this box with the same value for grouping [type (and,
L f used, Q¥ouping type parameter) shall exist for a track.

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

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

sample count is an integer that gives the number of consecutive samples with the same sample group
descriptor. 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. If the sum of the sample count in
this box is less than the total sample count, or there is no sampleToGroupBox that applies to some
samples (e.g. it is absent from a track fragment), then those samples are associated with the group
identified by the default group description index in the SampleGroupDescriptionBox, if any, or
else with no group.

group description_index isan 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
SampleGroupDescriptionBox, or takes the value 0 to indicate that this sample is a member of no
group of this type.
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8.9.3 Sample group description box

8.9.3.1 Definition

Box Type: 'sgpd’

Container: sampleTableBox OI TrackFragmentBox

Mandatory: No

Quantity: Zero or more, with exactly one for each grouping type in a sampleToGroupBox.

This description table gives information about the characteristics of sample groups. The descriptive
information is any other information needed to define or characterize the sample group. The syntax
of the sample group description entry used is determined by both the grouping_type and the-media
handler typi.

There may e multiple instances of this box if there is more than one sample grouping for the.samples in
atrack. Each instance of the sampleGroupbescriptionBox has a type that distinguishes different sample
groupings. There shall be at most one instance of this box with a particular grouping type in a frack
[i.e. defined|in a sampleTableBox Or TrackFragmentBox).

The flags figld of the SampleGroupDescriptionBox shall be zero when the box-is in a TrackFragmenfBox.
When the bpx is in a samp1eTableBox, either or both of the two lowest bits rhay be set:

— static|group description, with value 1: when set to 1, this flag indicates that there are no
SampleGroupDescriptionBoxes Of this grouping type in any TrackFragmentBox of this track.

— static|mapping, with value 2: when set to 1, this flag indicates that there are no sampleToGroupHoxes
of this drouping type in this track (in neither the samp1eTapleBox nor any TrackFragmentBox of this
track); all samples therefore map to the default.

NOTE1 thHe static mapping flag is only useful when, default group description index is non{zero,
since the defpult value of default group description(index is 0, indicating no mapping.

These flags|may be used in combination with the version of the sampleGroupbescriptionBox to slgnal
various poskibilities.

— static|group description withoutstatic mapping:
the sanjple group definitions are only in the MovieBox, but samples can map to any of them.
— static|mapping without sgatic group description:

everytinginafragmehtmapstoatmostone group; there may be new sampleGroupDescriptionBoxes
of this [type in fragiments; depending on their version, the sampleGroupbDescriptionBoxes| can
identifyf a default'sample group, or that samples are unmapped.

— both stptigTgroup description and static mapping:

every spmple maps to the default indicated in the SampleGroupDescriptionBox in the Movi¢Box;
that sampleGroupbDescriptionBox can indicate a default sample group or indicate that all samples
are unmapped, depending on its version.

The information is stored in the sampleGroupDescriptionBox after the entry-count. An abstract entry
type is defined and sample groupings shall define derived types to represent the description of each
sample group.

NOTE 2 In version O of the entries the base classes for sample group description entries are neither boxes
nor have a size that is signalled. For this reason, use of version 0 entries is deprecated. When defining derived
classes, ensure either that they have a fixed 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.
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8.9.3.2 Syntax

// Sequence Entry

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

{

}

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

{

}

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

{
}
abstfract class HintSampleGroupEntry (unsigned int(32) grouping type) extends
SamplleGroupDescriptionEntry (grouping type)

{
}
abstfract class SubtitleSampleGroupEntry (unsigned int (32) grouping type)“ extends
SamplleGroupDescriptionEntry (grouping type)

abstfract class TextSampleGroupEntry (unsigned int(32) grouping type) extends
SamplleGroupDescriptionEntry (grouping type)

abstfract class HapticSampleGroupEntry (unsigned int (32)_grouping type) extends
SamplleGroupDescriptionEntry (grouping type)

abstfract class VolumetricVisualSampleGroupEntry{ (uhsigned int (32) grouping type)| extends
SamplleGroupDescriptionEntry (grouping type)

alighed(8) class SampleGroupDescriptionBox ()
xtends FullBox ('sgpd', version, flags) {

0]

unsigned int (32) grouping type;
iff (version>=1) { unsigned int (32)* default length; }
ilf (version>=2) {
unsigned int (32) default_gxoup description_ index;
}
unsigned int (32) entry count;
int i;
flor (i = 1 ; 1 <= entry/count ; i++){

if (version>=1) «

if (defaulttength==0) {

unsigned/int (32) description length;

}
}
Sample@reupDescriptionEntry (grouping type);
// anl Instance of a class derived from SampleGroupDescriptionEntry
//_s€hat is appropriate and permitted for the media type

}
8.9.3.3 Semantics

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

grouping type is an integer that identifies the sampleToGroupBox that is associated with this sample
group description.

default group 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
SampleToGroupBox. The default value of this field is zero (indicating that the samples are mapped to
no group description of this type).

entry count is an integer that gives the number of entries in the following table.
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default length indicates the length of every group entry (if the length is constant), or zero (0) if it is
variable

description length indicates the length of an individual group entry, in the case it varies from entry to
entry and default length is therefore 0

NOTE

The field default group description index used to be called default sam

description index in previous editions of this document.

8.9.4 Representation of group structures in movie fragments

Support fo
SampleToGr
and semant

The Sample
the associat
the index o
group desci
describing t

There may
for the sam
possibly gr

SampleGrou

The total nu
total numbd
grouping of]

Zero or m@re SampleGroupDescriptionBoxes maycalso be present in a TrackFragmentBox. T

definitions
definitions
fragment.

Within the
within the
This means
SampleTabl

When chan
will need t
the index n
process, ide

that duplicdtes be'merged and the indexes adjusted accordingly.

sample—group—structures—withimmovie—fragments—is—provided—by—the—use—of
upBox with the container for this box being the TrackFragmentBox. The definition; sy
jcs of this Box is as specified in subclause 8.9.2.

[oGroupBox can be used to find the group that a sample in a track fragment)belongs ta
ed description of that sample group. The table is compactly coded with gach entry g
[ the first sample of a run of samples with the same sample group descriptor. The sa

he characteristics of each sample group and present in the samp1eTableBox.

be multiple instances of the sampleToGroupBox if there is more’the one sample groy
bles in a track fragment. Each instance of the sampleToGreidpBox has a grouping type,
buping type parameter, that distinguishes different sample groupings. The assoc
bDescriptionBox shall indicate the same value for the grouping type.

mber of samples represented in any sampleToGrodpBox in the track fragment shall matc
r of samples in all the track fragment runs. Each sampleToGroupBox documents a diffé
the same samples.

are additional to the definitions provided in the sampleTableBox of the track. G
within a movie fragment can onlyche referenced and used from within that same ny

ampleToGroupBox in that moyie fragment, the group description indexes for groups def
ame fragment start at 0x10001, i.e. the index value 1, with the value 1 in the top 16
there must be fewer than 65536 group definitions for this track and grouping type if
bBox of the track.

ring the size of(movie fragments, or removing them, these fragment-local group defini
b be merged ‘into the definitions in the MovieBox, or into the new movie fragments
imbers in(the sampleToGroupBox(es) adjusted accordingly. It is recommended that, in
ntical (@nd hence duplicate) definitions not be made in any sampleGroupDescriptionBos

ple_

the
ntax

and
ving
mple

iption ID is an index that refers to a sampleGroupbescriptionBox, Which contains enfries

ping
and
ated

h the
rent

hese
roup
ovie

ined
bits.
n the

ions
and
this
, but

When a sam

b 'eGroupDescriptionBox “A”, declaring adefault group description index, iS present

ina

TrackFragmentBox, that default group description index shall indicate either:

type de

0 or 0x10000, if no default sample group description is defined for that track fragment

clared in the sampleTableBox of the track

the index ofasample group description entryina sampleGroupbescriptionBox of the same grouping

the index incremented by 0x10000 of the entry of that sampleGroupbescriptionBox “A”.
The index value for the first entry in a SampleGroupbescriptionBox is 1.

For any track fragment, the default sample group description entry for a given grouping type is the
one indicated by the default group description index of the sampleGroupbDescriptionBox of the same
grouping_ type declared in that track fragment, if any; otherwise by default group description index
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of the sampleGroupbescriptionBox of the same grouping type declared in the sampleTableBox of the
track, if any; otherwise, no default entry is used for that grouping type.

The default sample group identified in a sampleGroupDescriptionBox in the sampleTableBox

identify a group within that box, i.e. the index value of the default is less than 0x10000.

8.9.5 Compact sample to group box

8.9.5.1 Definition

'csgp!

shall

Box Type:

Con

iner:SampleTableBox(H‘TrackFragmentBox

Manfatory: No

Qua

The
to g

tity: Zero or more.

Compact sample to group box provides a more compact way to represent the mapping f
oup, especially in the cases where there are repeating patterns, and when there are

groups of a particular type.

The
asso
the fi

Ifat

aj
thos

o]

]
Whe

Whe
valu
the

midd

Whe
incly

SN

Hesign uses a vector of concatenated patterns each of which is uséd pnce by a mapping :
riates runs of samples with repeats of that pattern. This is illustrated by the following
pllowing, each letter represents a different sample group deScription index value (poss

rack has the following associations, starting from the fizst-sample:

bcb abcb abcxx abcb abdhb
b associations might be represented by the following:

pattern length=4; sample count=11;

pattern length=1; sample count=2;

pattern length=4; sample count=6;

pattern length=2; sample count=27%
bttern=

abchb // pattern 1 of)length 4

x // pattern 2(0f length 1

abchb // pattern(3 of length 4

d b // patterd 4 of length 2

// th& pattern length is thus 4+1+4+2=11

N sample count[i] js‘equaltopattern length([i],the pattern is notrepeated.

n sample count[i])) " is greater than pattern length[i], the sample group descrigy
s of the i-th pattern are used repeatedly to map the sample count[i] values. It is not
ase that sample count[i] is a multiple of pattern length[i]; the cycling may term
lle of the-pattern.

n the total of the sample count[i] values for all values of i in the range of 1 to pat

sive, s less than the total sample count, the reader should associate the samples t
nnnnnnnnnnnnnnnnnnnnnn h tho doafor iy oy ad 1 +ha

rom sample
few sample

irray, which
example. In
ibly 0).

tion index
necessarily
inate in the
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hat have no
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else with no group.

It is

an error for the total of the sample count[i]

x, if any, or

values to be greater than the total count of actual

samples described by the encompassing TrackBox or TrackFragmentBox, and the reader behaviour
would then be undefined.

The 24-bit flag field is defined as follows:

u
u
u
u
u
u

nsigned int (16) reserved = 0;

nsigned int (1) index msb indicates fragment local description;
nsigned int (1) grouping type parameter present;

nsigned int (2) pattern size code;

nsigned int(2) count size code;

nsigned int(2) index size code;
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8.9.5.2 Syntax

unsigned int (8)
switch (index)

case
case
case
case
}
aligned(8)
extends

{

unsigned int (32)

function f (unsigned int (2) index)

{

0: return 4;
1: return 8;
2: return 16;
3: return 32;

class CompactSampleToGroupBox
FullBox ('csgp', version, flags)

grouping type;

if (gro

unsi

}
unsigne
totalPa
for (i=
unsi
unsi

}

for (j=

for
u

/

}
8.9.5.3 S¢

version 1S

grouping t
sample
type. Af
(and, if

grouping t

index msb
inside 4
1, it ind
not for
group (
the Tra
from th

hping type parameter present ) o
ned int (32) grouping type parameter;

int (32) pattern count;
FternlLength 0;
| ; 1 <= pattern count; i++) {
ned int (f(pattern size code)) pattern length[i];
ned int (f (count size code)) sample count[i];

l; J <= pattern count; J++) |
(k=1; k <= pattern length[j]; k++) {
hsigned int (f (index size code))
sample group description index[]j] [k];
whose msb might indicate fragment local or glokabl
tmantics

n integer that specifies the version of thishox, currently 0.

pe is an integer that identifies the type (i.e. criterion used to form the sample groups) d
grouping and links it to its sample group description table with the same value for groy

most one occurrence of either the' 'csgp' or 'sbgp' with the same value for grouping |
used,grouping_type_parameter)ShalleXiStﬂH‘atraCk.

pe parameter is an indjcation of the sub-type of the grouping.

indicates fragmentylocal description is a flag that shall be zero when this box app
TrackBox but may.be 0 or 1 when this box appears inside a TrackFragmentBox. When
icates that the(most significant bit (MSB) of every sample group description index
n part of theldindex number but instead indicates which sampleGroupbescriptionBos
escription/s'to be found in: if the MSB is 0, the index identifies a group description

E'TrackFragmentBoxﬁ SampleGroupDescriptionBox.

fthe
ping
type

ears
itis
does
t the
from

LkBox'S\SampleGroupDescriptionBox; if the MSB is 1, the index identifies a group description

cede,

field size

pattern size code,

index_size code are integers specifying the size in bits of

the entries in the array of the pattern length, sample count and sample group description
index values respectively; the matching code values map to the sizes: code 0 indicates a 4-bit size,
code 1 an 8-bit size, code 2 a 16-bit size, and code 3 a 32-bit size. If the field size 4 is used for the
pattern_size, then it shall also be used for the count_size (to maintain byte alignment), though this
is probably rarely useful; if it is used for sample group description index, 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.

pattern count indicates the length of the associated pattern in the pattern array that follows it. The
sum of the included samp1e count values indicates the number of mapped samples.

pattern length[i] corresponds to a pattern within the second array of sample group description
index[j] values. Each instance of pattern length[i] shall be greater than 0.
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sample count[i] specifies the number of samples that use the i-th pattern. sample count[i] shall be
greater than zero, and sample count[i] shall be greater than or equal to pattern length[i].

sample group description index[j][k] 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 sampleGroupbDescriptionBox, inclusive, or takes the value 0 to indicate that this
sample is a member of no group of this type.

8.10 User data

8.10.1.1 Definition

Box [[ype: 'udta’

Con iner: MovieBox, TrackBox, MovieFragmentBox O TrackFragmentBox
Manfatory: No

Quantity: Zero or one

This| box contains objects that declare user information about{th€ containing box ahd its data
(prepentation or track).

The User Data Box is a container box for informative user-ddta<This user data is formattef as a set of
boxds with more specific box types, which declare more precisely their content. The conthined boxes
are jormal boxes, using a defined, registered, or UUID eXtension box type.

The handling of user-data in movie fragments is desctibed in 8.8.17.

8.10.1.2 Syntax

aligphed(8) class UserDataBox extends {Box ('udta') {

}
8.10.2 Copyright box

8.10.2.1 Definition

Box [[ype: "cprt'
Confjainer: userDataBex
Manfatory: No
Quantity: Zero or‘more

The |copyrightBox contains a copyright declaration which applies to the entire presenthtion, when
conthinedwithin the MovieBox, or, when contained in a track, to that entire track. There may| be multiple
copylright boxes using different language codes.

8.10.2.2 Syntax

aligned(8) class CopyrightBox
extends FullBox('cprt', version = 0, 0) {
const bit(l) pad = 0;
unsigned int (5) [3] language; // IS0-639-2/T language code
utfstring notice;

}
8.10.2.3 Semantics

language declares the language code for the following text, in the form of a packed three-character
code from ISO 639-2. Each character is packed as the difference between its ASCII value and 0x60.
The code is confined to being three lower-case letters, so these values are strictly positive.
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notice gives a copyright notice.
8.10.3 Track selection box

8.10.3.1 Overview

A typical presentation stored in a file contains one alternate group per media type: one for video, one
for audio, etc. Such a file may include several video tracks, although, at any point in time, only one of
them should be played or streamed. This is achieved by assigning all video tracks to the same alternate

group. (See

subclause 8.3.2 for the definition of alternate groups.)

All tracks in
between so

tracks at diffferent bitrates and keep frame size but not allow switching between tracks ‘of diffq

frame size.
tracks of dif

The distinc
groups in ag
tracks in an
available fo
such as diffi

For the cas
also applies

By labelling
a list of atti

tracks that pelong to different switch groups.
8.10.3.2 Definition
Box Type: 'fsel"’
Container: §serbataBox of the correspondifig TrackBox
Mandatory:No
Quantity: Z¢ro or One
The track s¢lection box is contained in the user data box of the track it modifies.
8.10.3.3 Syntax
aligned(8)|class TraekSelectionBox
extends|FullBok (Ytsel', version = 0, 0) {
template int«32) switch group = 0;
unsignefl irt (32) attribute list[]; // to end of the box

}

an alternate group are candidates for media selection, but it may not make sense to’sv
e of those tracks during a session. One may for instance allow switching between'v

[n the same manner it may be desirable to enable selection - but not switching - betv
ferent video codecs or different audio languages.

[ion between tracks for selection and switching is addressed by assignihg tracks to sv
Idition to alternate groups. One alternate group may contain one or more switch group
alternate group are candidates for media selection, while tracks\in a switch group are|
F switching during a session. Different switch groups representudifferent operation pa
brent frame size, high/low quality, etc.

e of non-scalable bitstreams, several tracks may be in¢luded in a switch group. The s
to non-layered scalable bitstreams, such as traditional'AVC streams.

tracks with attributes it is possible to charactérize them. Each track can be labelled

itch
ideo
rent
veen

yitch
5. All
also
ints,

ame

with

ibutes which can be used to describe tracksiin a particular switch group or differenftiate

8.10.3.4 Semantics

switch group isan integer that specifies a group or collection of tracks. If this field is 0 (default value)
or if the TrackselectionBox is absent 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 same for 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.

attribute 1list is a list, to the end of the box, of attributes. The attributes in this list should be used
as descriptions of tracks or differentiation criteria for tracks in the same alternate or switch
group. Each differentiating attribute is associated with a pointer to the field or information that
distinguishes the track.
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8.10.3.5 Attributes

The following attributes are descriptive:

Name Attribute Description

Temporal scalability = 'tesc' The track can be temporally scaled.

Fine-grain SNR scala- 'fgsc' The track can be scaled in terms of quality.

bility

Coarse-grain SNRscal- 'cgsc' The track can be scaled in terms of quality.

ability

Spatial scalability 'spsc’ The track can be spatially scaled.
Region-of-interestscal- 'resc' The track can be region-of-interest scaled.

ability

View scalability 'vwsc' The track can be scaled in terms of numberofiviews.

The following attributes are differentiating:

Name Attribute Pointer

Codec 'cdec! Sample Entry (in SampleDegerfptionBox of media tijack)

Screen size 'scsz! Width and height fields pf\ii'sualsampleEntry.

Max packet size 'mpsz’ Maxpacketsize fieldifRtpHintSampleEntry

Media type 'mtyp' Handlertype in HandlerBox (of media track)

Media language 'mela’ Language field\jfi MediaHeaderBox

Bitrate 'bitr! Total size ofithe samples in the track divided by the duration
in the TrackHeaderBox

Frame rate 'frar' Number of samples in the track divided by duration i the
TrackHeaderBox

Number of views 'nvws' Number of views in the track

Desdriptive attributes characterize~the tracks they modify, whereas differentiating attributes
differentiate between tracks that<belong to the same alternate or switch groups. The pointer of a
diffegrentiating attribute indicates the location of the information that differentiates the| track from
othef tracks with the same attribute.

8.101.4 Track kind

8.10.4.1 Definition

Box [[lype: ' kind'

ConftjainersuserpataBox of the corresponding TrackBox
Manfatory: No

Quantity: Zero or more

The xindBox labels a track with its role or kind.

It contains a UR], possibly followed by a value. If only a URI occurs, then the kind is defined by that URIL;
if a value follows, then the naming scheme for the value is identified by the URI.

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) {
utf8string schemeURI;
utf8string value;

© ISO/IEC 2022 - All rights reserved 79


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

8.10.4.3 Semantics

schemeURT declares either the identifier of the kind, if no value follows, or the identifier of the naming

scheme

for the following value.

value is a name from the declared scheme

8.11 Meta

data support

8.11.1 MetaBox

8.11.1.1 De¢finition
Box Type: "meta’
Container: File, Segment, MovieBox, TrackBox, MovieFragmentBox OI
TrackFragmgntBox
Mandatory: No
Quantity: Zero or one (in File, MovieBox, and TrackBox),
Zero or one (in Segment, MovieFragmentBox /OI TrackFragmentBox
A common pase structure is used to contain general untimed metadata,"Fhis structure is called the

MetaBox as i
itis now us
especially v
8.8.17.

The MetaBo
contents.

All other co

The other b
used, then t
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At most ong

If an Itemp
resource, 1
account.
NOTE T

Metadata it

It was originally designed to carry metadata, i.e. data that is annotating other data. How|
ed for a variety of purposes including the carriage of data.that is not annotating other
vhen present at ‘file level. The handling of metadatacin movie fragments is describe

 is required to contain a HandlerBox indicatirig the structure or format of the Met

htained boxes are specific to the formatspecified by the HandlerBox.

oxes defined here may be defined as-optional or mandatory for a given format. If the}
hey shall take the form specified-here. These optional boxes include a bataInformatio
ments other files in which metadata values (e.g. pictures) are placed, and an TtemlLocatio
ments where in those files ea¢h item is located (e.g. in the common case of multiple pict
e same file).

MetaBox may occurat each of the file level, segment, movie level, or track level.

ay have been protected and be un-readable unless the protection system is taken

he MetaBox is unusual in that it is a container box yet extends FullBox, not Box.

1S are identified by item 1D. Within a given MetaBox, a given item 1D shall uniquely

ever,
Hata,
bd in

aBox

y are
hBox,
hBox,
ures

rotectionBox @ceurs, then some or all of the metadata, including possibly the primary

into

refer

to a single i
version.
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Derived specifications may further restrict the criteria for uniqueness: unique among the item 1Ds in
both file and movie-level boxes, or unique within that set extended with the track 1D of the tracksina
movie box. The item 1D value of 0 should not be used, and shall not be used when the set is extended to
include track_1Ds.

There are three scopes for item 1Ds: file and segments; MovieBox and MovieFragmentBox; and TrackBox
and TrackFragmentBox. In other words, there shall be only one item with a given item 1D within a given
scope (e.g. in the TrackBox and all TrackFragmentBox with the same track 1D).

8.11.1.2 Syntax
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aligned(8) class MetaBox (handler type)
extends FullBox('meta', version = 0, 0) {
HandlerBox (handler type) theHandler;
PrimaryItemBox primary resource; // optional
DataInformationBox file locations; // optional
ItemLocationBox item locations; // optional
ItemProtectionBox protections; // optional
ItemInfoBox item infos; // optional
IPMPControlBox IPMP control; // optional
ItemReferenceBox item refs; // optional
ItemDataBox item data; // optional
Box  other boxes|[]; // optional

}

8.11{1.3 Semantics

The

8.11

8.11

Box
Cont]
Man

Quantity: Zero or one

Whe
Lang

be u
XML

The
iden

Previious edition of this standard-did not mandate the XML data to be null-terminated, while

doeg
boxd
8.11
alig

S

Ul

alig

structure or format of the metadata is declared by the handler. In the case that the-prirx
dentified by a primary item, and that primary item has an item information entry wi
tvpe, the handler type may be the same as the item type.

.2 XML boxes

2.1 Definition

[ype: 'xml ' Or 'bxml'
ainer: MetaBox
Hatory: No

n the primary data is in XML format as defined*by the W3C Recommendation, Extens
uage (XML) and it is desired that the XML bestored directly in the MetaBox, one of thes
5ed. The BinaryxMiBox may only be usedgwhen there is a single well-defined binariz
for that defined format as identified by<the handler.

[ify it as a primary item, and identify its precise XML format in the TtemInfoBox.

. Writers conformant tothis edition shall use a null termination character. Readers sha
s missing this null termination character.

.2.2 Syntax
ned (8) class\"XMLBox
xtends Fal+RBox ('xml ', version = 0, 0) {

tfstring jxml;

ned (8) class BinaryXMLBox
gxtends FullBox ('bxml', version = 0, 0) {

nary data is
th an item

ible Markup
e forms may
ation of the

use of the xMLBox in new specifications is deprecated. The preferred technique is to lise an item,

this edition
uld tolerate

u

}
8.11

: e O S - 2 -
IS LyIlicTu LITT TO] aatal ]y cCU TIIU UL DU

.2.3 Semantics

xml is a zero-terminated string containing the XML data.

data contains the encoded XML data.

8.11

8.11

.3 Item location box

.3.1 Definition

Box Type: "iloc'

Cont

ainer: MetaBox
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Mandatory:

No

Quantity: Zero or one

The TtemLocationBox provides a directory of resources in this or other files, by locating their container,
their offset within that container, and their length. Using byte offsets and lengths enables common
handling of this data, even by systems which do not understand the particular metadata system
(handler) used. For example, a system might integrate all the externally referenced metadata resources
into one place, re-adjusting offsets and references accordingly.

The box starts with three or four values, specifying the size in bytes of the offset field, 1ength field,
base offset field, and, in versions 1 and 2 of this box, the item reference index fields, respectively.

These valu

The constrijction method field indicates the ‘construction method’ for the item:

i) file offset: by absolute byte offsets into the file or the payload of 1dentifiedMediaDat
referenfed by data reference index; (construction method == 0)

ii) idat offset:bybyte offsets into the 1temDataBox in the same MetaBox; neither the data refere
index NPT item reference index fields are used; (construction method =='H

iii) item offset: by byte offset into the items indicated by the item reféfence index field, whi
only used (currently) by this construction method. (construction géthod == 2).

The item r¢ference index is only used for the method item offset)it indicates the 1-based ind

the item ref]
is implied; 4

[tems may

subset of th

specified in
length may

0) is im|

should
the file,

The size of {
NOTE1 E
The offsets
1)

when t

If the of

If the 16
Referen

1 111 £ 1 £0 4 O)
S SIIdIT DE ITOIIT LII€ SEL U, %, Oy.

brence with referenceType 'iloc' linked from this jtem. If index_size is 0, then the va
he value 0 is reserved.

be stored fragmented into extents, e.g. to enable interleaving. An extent is a contig
e bytes of the resource; the resource is fofted by concatenating the extents in the d
this box. If only one extent is used (exterf#) count = 1) then either or both of the offset
be implied:

fset is not identified (the field has.adength of zero), then the beginning of the source (o
plied.

ngth is not specified, or specified as zero, then the entire length of the source is imp
ces into the same file as this structure-data, or items divided into more than one ex
have an explicit offset and length, or use a MIME type requiring a different interpretati
to avoid infinite reetirsion.

he item is the sum of the extent lengths.
ktents can be-interleaved with the chunks defined by the sample tables of tracks.

hre relative to a data origin. That origin is determined as follows:

aBox

nce

ch is

bx of
lue 1

Lous
rder
and

ffset

lied.
ttent,
bn of

he MétaBox is in a Movie Fragment, and the construction method specifies a file o

fset,

and the data reference indicates "same file’, the data origin is the first byte of the enclosing
MovieFragmentBox (as for the default-base-is-moof flagin the TrackFragmentHeaderBox);

2)

when the construction method specifies a file offset and the data reference indicates

DataEntryImdaBox O DataEntrySegNumImdaBox, the data origin is the first byte of the payload of the
corresponding IdentifiedMediaDataBox;

3)

beginning of the file identified by the data reference;

4)

beginning of data[] in the ItembataBox;
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in all other cases when the construction method specifies a file offset, the data origin is the

when the construction method specifies offsets into the TtempataBox, the data origin is the

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

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

NOTE 2  There are offset calculations in other parts of this file format based on the beginning of a box
header; in contrast, item data offsets are calculated relative to the box payload.

The data reference index may take the value 0, indicating a reference into the same file as this
structure-data, or an index into the data references in the pataInformationBox in the containing
MetaBox, with value 1 indicating the first entry in the data reference list.

Some referenced data may itself use offset/length techniques to address resources within it (e.g. an MP4

i i ' i i i i i e beginning
containing file. The field ‘base offset’ provides an additional offset for offset calculations within
that|contained data. For example, if an MP4 file is included within a file formatted to,thi$ document,
then|normally data-offsets within that MP4 section are relative to the beginning of file; the base offset
addd to those offsets.

If anlitem is constructed from other items, and those source items are protected, the offsef and length
infofmation apply to the source items after they have been de-protected. That is, the targetfitem data is
formed from unprotected source data.

For maximum compatibility, version 0 of this box should be used/in preference to verfion 1 with
consftruction method==0, or version 2 when possible. Similarly, version 2 of this box shduld only be
used when support for large item 1D values (exceeding 65535)4s required or expected to bg required.

NOTE3 When construction method 2 is used and one item-heeds to have an offset of 0 into gnother item,
the base offset field is setto 0.

8.113.2 Syntax

alighed(8) class ItemLocationBox extends\ullBox('iloc', version, 0) {

unhsigned int (4) offset size;

unsigned int (4) length size;

unsigned int (4) base offset silZe;

iff ((version == 1) || (version™~s= 2)) {
unsigned int (4) index sgize;

}H else {
unsigned int (4) resépved;

ilf (version < 2) {

unsigned int (16) item count;
} else if (versions== 2) {
unsigned ing (32) item count;

}
flor (i=0; Aa<item count; i++) {
if (vex§ion < 2) {
unsdgned int (16) item ID;
} redse if (version == 2) {
tinsigned 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 (3=0; j<extent count; j++) {
if (((version == 1) || (version == 2)) && (index size > 0)) {
unsigned int (index size*8) item reference index;
}
unsigned int (offset size*8) extent offset;

unsigned int (length size*8) extent length;
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8.11.3.3 Semantics

offset size is taken from the set {0, 4, 8} and indicates the length in bytes of the offset field.

length_size is taken from the set {0, 4, 8} and indicates the length in bytes of the 1engtn field.

base offset size is taken from the set {0, 4, 8} and indicates the length in bytes of the base offset

field.

index size is taken from the set {0, 4, 8} and indicates the length in bytes of the item reference index

field.

item count

counts the number of resources in the following array.

item TDis an arbitrary integer ‘name’ for this resource which can be used to refer to it (e.g. itra UR

constructi

data-refer

the dat

base offse
sizeis
extent cou

shall hg

item refer

extent off

data. If

extent len
extent |
referen

8.11.4 Pril

8.11.4.1 D

Box Type: '
Container: y
Mandatory:
Quantity: Z

For a given
stored elsey

bn_method is taken from the set 0 (file), 1 (idat) or 2 (item)

nce-index is either zero ('this file') or an index, with value 1 indicating'the first entry,
h references in the pataInformationBox.

- provides a base value for offset calculations within the referencéd data. If base off]
D, base offset takes the value 0, i.e. it is unused.

ht provides the count of the number of extents into whieh the resource is fragmente
ve the value 1 or greater

tnce index provides an index as defined for the construction method

ket provides the absolute offset, in bytes fromthe data origin of the container, of this e3
bffset sizeis 0, extent offset takes the value 0

th provides the absolute length in bytes of this metadata item extent. If 1ength size
[ 1ength takes the value 0. If the value.is 0, then length of the extent is the length of the e
red container.

mary item box
pfinition

bitm'

etaBox

No
bI'0 Or ONE

handler, the primary data may be one of the referenced items when it is desired that
vhere; or divided into extents; or the primary metadata may be contained in the mMet

(e.g.in an x

into

set

bd; it

(tent

is 0,
htire

it be

aBox

LB ) Either this hox shall occur, or there shall he a hox within the MetaBa (p g an xuil

Box)

containing the primary information in the format required by the identified handler.

8.11.4.2 Syntax

aligned(8)

extends FullBox ('pitm', version,
(version == 0)

if

class PrimaryItemBox
0) {

{

unsigned int (16) item ID;
} else {
unsigned int (32) item ID;

}

84

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

8.11.4.3 Semantics

item 1D is the identifier of the primary item, which shall be the identifier of an item in the MetaBox
containing the primaryItemBox. Version 1 should only be used when large item 1D values (exceeding
65535) are required or expected to be required.

8.11.5 Item protection box

8.11.5.1 Definition

Box Type: 'ipra!
Conffainer: MetaBox
Manfatory: No
Quantity: Zero or one

The [temProtectionBox provides an array of item protection information, for use by the rt¢minfoBox.

8.11.5.2 Syntax

alighed (8) class ItemProtectionBox
extends FullBox ('ipro', version = 0, 0) {
nsigned int (16) protection count;
or (i=1; i<=protection count; i++) {
ProtectionSchemeInfoBox protection informatien?

[

}
8.1116 Item information box

8.11.6.1 Definition

Box [[ype: "iinf"
Container: MetaBox
Manfatory: No
Quantity: Zero or one

The ftemInfoBox provides extrainformation about selected items, including symbolic ('fil¢") names. It
may|optionally occur, but ifit does, it shall be interpreted, as item protection or content erlcoding may
havd changed the format.of-the data in the item. If both content encoding and protection afe indicated
for an item, a reader should first un-protect the item, and then decode the item’s content encoding. If
mor¢ control is needed; an IPMP sequence code may be used.

This|box contains*an array of entries, and each entry is formatted as a box. This array Is sorted by
incr¢asing ifey 1D in the entry records. The item_name shall be a valid URL (e.g. a simple name, or path
namg) andsshall not be an absolute URL.

Four| versions of the item info entry are defined. Version 1 includes additional information to version
0 as specified by an extension type. For instance, it shall be used with extension type 'tdel' for items
that are referenced by the FileprartitionBox, which is defined for source file partitionings and applies
to file delivery transmissions. Versions 2 and 3 provide an alternative structure in which metadata
item types are indicated by a 32-bit registered or defined code (typically a four character code); two of
these codes are defined to indicate a MIME type or metadata typed by a URI. Version 2 supports 16-bit
item 1D values, whereas version 3 supports 32-bit item 1D values.

If no extension is desired, the box may terminate without the extension type field and the extension;
if, in addition, content encoding is not desired, that field also may be absent and the box terminate
before it. If an extension is desired without an explicit content encoding, a single null byte, signifying
the empty string, shall be supplied for the content encoding, before the indication of extension type.

If file delivery item information is needed and a version 2 or 3 ItemInfoEntry is used, then the file
delivery information is stored as a separate item of type 'fdel' thatis also linked by an item reference

© ISO/IEC 2022 - All rights reserved 85


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

from the item, to the file delivery information, of type 'fdel'. There shall be exactly one such reference
if file delivery information is needed.

It is possible that there are valid URI forms for MPEG-7 metadata as defined in ISO/IEC 15938-1 (e.g.
a schema URI with a fragment identifying a particular element), and it may be possible that these
structures could be used for MPEG-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, I/P coding, in video terms) whereas this draft is
‘I-frame only’;

b) blnarlz tionand-thus compaction

reroT oo oo C O P Tr e e Ot

c) the usefof multiple schemas.
Therefore, e use of these structures for MPEG-7 is deprecated (and undocumented).
Informatior] on URI forms for some metadata systems can be found in Annex G.

Version 1 of TtemInfoBox should only be used when support for a large numher<of itemInfoEntfries
(exceeding $5535) is required or expected to be required.

The f1ags fleld of T1temInfoEntry with version greater than or equal to 2 is\specified as follows:
— (flags & 1) equal to 1 indicates that the item is not intended to be @/part of the presentation. .

— (flags & 1) equal to 0 indicates that the item is intended tobe a part of the presentation.

8.11.6.2 Syntax

aligned(8)|class ItemInfoExtension (unsigned int (32) extension type)
{
}
aligned(8)|class FDItemInfoExtension () extehds ItemInfoExtension ('fdel') {
utf8string content location;
utf8string content MD5;
unsigne@l int (64) content length;
unsignefl int (64) transfer lengthy
unsigne@l int(8) entry count;
for (i=]; i <= entry count; (diH+)
unsi@gned int (32) group, id;
}
aligned(8)|class ItemInfoEntry
extepds FullBox ('infe', version, flags) {
if ((vefksion == 0) Wl (version == 1)) {
unsi@gned int (Fph‘item ID;
unsigned ing(l6) item protection index;
utf8ptring \item name;
utf8ftrifighcontent type;
utf8ptfing content encoding; //optional

if (version == 1) {
unsigned int (32) extension type; //optional
ItemInfoExtension (extension type); //optional

if (version >= 2) {

if (version == 2) {
unsigned int (16) item ID;
} else if (version == 3) {

unsigned int (32) item ID;
}
unsigned int (16) item protection index;
unsigned int(32) item type;
utf8string item name;
if (item type=='mime') {
utf8string content type;
utf8string content encoding; //optional
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} else if (item type == 'uri ') {
utf8string item uri type;

}

aligned (8) class ItemInfoBox

i

}

}
I

extends FullBox ('iinf', version, 0) {
f (version == 0) {

unsigned int (16) entry count;

else {

unsigned int (32) entry count;

temInfoEntry[ entry count ] item infos;

2:2022(E)

}
8.11

item|

itemn|

itemn

itemn

contl

itemn|

contl

exte

contl
contl
cont

tran

.6.3 Semantics

| 1D contains either 0 for the primary resource (e.g., the XML contained in amxmiBox)
fhe item for which the following information is defined.

| protection_index contains either O for an unprotected item, or the index, with value
he first entry, into the rtemProtectionBox defining the protection.applied to this ite
hox in the TtemProtectionBox has the index 1).

| name is the symbolic name of the item (source file for file delivery transmissions).

buch as 'mime!

ent type is the MIME type of the item. If the itenis content encoded (see below), then
'ype refers to the item after content decoding.

| uri_type is an absolute UR], that is used as'atype indicator.

ent _encoding optionally indicates that the binary file is encoded and needs to be dec

» o«

gzip”, “compress” and “deflate”. Ap*empty string indicates no content encoding. Note t
s stored after the content encoding has been applied.

hsion type isafour character code that identifies the extension fields of version 1 wit
Version 0 of the Item information entry.

bnt location contains the URI of the file as defined in HTTP/1.1 (IETF RFC 2616(8]),
Lnt MD5 containg an MDS5 digest of the file. See HTTP/1.1 (IETF RFC 2616[8]1) and IETF |
bnt lengfi~gives the total length (in bytes) of the (un-encoded) file.

sfep~Yength gives the total length (in bytes) of the (encoded) file. Transfer length
Conterit length if no content encoding is applied (see above).

or the ID of

1 indicating
m (the first

| type is a 32-bit value, typically 4 printable characters, that is a defined valid item type indicator,

the content

bded before

nterpreted. The values are as defined‘for Content-Encoding for HTTP/1.1. Some possible values are

hat the item

h respect to

RFC 1864171,

is equal to

entr

y_count provides a count of the number of entries in the following array.

group 1D indicates a file group to which the file item (source file) belongs. See 3GPP TS 26.346[2] for
more details on file groups.

8.11
This

8.11
This

.7 Additional metadata container box

box has been deprecated and is no longer defined in this document.

.8 Metabox Relation box

box has been deprecated and is no longer defined in this document.
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8.11.9 URL forms for MetaBoxes

When a MetaBox is used, then URLs may be used to refer to items in the MetaBox, either using an absolute
URL, or using a relative URL.

When interpreting data that is in the context of a MetaBox, the items in the MetaBox are treated as
shadowing files in the same location as that from which file containing the metaBox (the 'container file")
came, i.e. the contents of the item is the same as the file located at the URL obtained by resolving an
absolute URL from the absolute container file URL used as base URL and from the item name (if not
empty) used as relative URL. This shadowing means that a reference to another file in the same location

as the container file may be resolved to an item within the container file itself.

Items can bp addressed within the container file by appending a fragment to the URL for the contginer

file itself as[specified in Annex C.

Consider the following example:

<http://a.gom/d/v.qrv#item name=tree.html*branchl>.

We assumel|that v.qgrv is a file with a MetaBox at the file level. First, the client strips the fragmenf and

fetches v.qfv from a.com using HTTP. It then inspects the top-level MetaB6x and adds the itenps in

it, logically,|to its cache of the directory “d” on a.com. It then re-forms-the URL as <http://a.con/d/

tree.html#branchl>. See that the fragment has been elevated to a full,file name, and the first “*{ has

been transfprmed back into a “#”. The client then either finds an itém'named tree.html in the MetiBox,

or fetches free.ntml from a.com, and it then finds the anchor “B¥anch1” within tree.html. If wjthin

that html, g file was referenced using a relative URL, e.g. “¢Tewer.gif”, then the client converts| this

to an absolfite URL using the normal rules: <http://a.cofi/d/flower.gif> and again it checks t¢ see

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

fetches floyer.qgif froma.com.

8.11.10Stafic metadata

8.11.10.1 General

This subclafise defines the storage of static (un-timed) metadata in the ISO file format family.

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

defined herg or elsewhere, unless made mandatory by a derived specification.

8.11.10.2 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:

a) ituses g registered box-type or it uses the UUID escape (the latter is permitted today);

b) it uses a registered tag, the equivalent MPEG-7 construct must be documented as part of the
registration.

8.11.10.3 Other forms

When other forms of metadata are desired, then a MetaBox 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 MetaBox is at file level. If the metadata annotates an entire presentation, then the vMetaBox is
at the movie level; an entire stream, at the track level.
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8.11.10.4 MPEG-7 metadata

When MPEG-7 metadata as defined in ISO/IEC 15938-1 is stored in MetaBoxes the requirements of this
clause apply.

1) When the handler-type is 'mp7t' the metadata shall be in textual form, shall conform to
ISO/IEC 15938-1, and shall use the encoding defined in ISO/IEC 10646 (technically identical to the
Unicode standard(28]),

2) When the handler-type is 'mp7b' the metadata shall be in binary form compressed in the BIM
format as specified in ISO/IEC 23001-1. In this case, the BinaryxmMLBox contains the configuration

nforination v ndi bl FAll v d ey thn oo nd VI
T OT THracrOT Ittt CoracCry tTomoOw et oy crComar 1Z2Ct7xivros

3) When the format is textual, there shall be either another box in the mMetaBox, calledl»xm1 ', which
contains the textual MPEG-7 document, or there shall be a primaryTtemBox identifying the item
containing the MPEG-7 XML.

4) When the format is binary, there shall be either another box in the mMet@Be%, called 'bixm1 ', which
contains the binary MPEG-7 document, or a primaryItemBox identifying the item containing the
MPEG-7 binarized XML.

5) |f an MPEG-7 box is used at the file level, then the brand «wp71' should be a meiber of the
compatible-brands list in the FileTypeBox.

8.11/11Item data box

8.11{11.1 Definition

Box [lype: 'idat"
Confainer: MetaBox
Manfatory: No
Quantity: Zero or one

This|box contains the data of metadata‘items that use the construction method indicating that an item’s
datajextents are stored within this‘box.

8.11(11.2 Syntax
alighed (8) class ItemDataBox extends Box('idat') {

ojit (8) datall;
}

8.11111.3 Semantics

ata is:the contained metadata

8.11.12Item reference box

8.11.12.1 Definition

Box Type: "iref"
Container: MetaBox
Mandatory: No
Quantity: Zero or one

The 1temReferenceBox allows the linking of one item to others via typed references. All the references
for one item of a specific type are collected into a SingleItemTypeReferenceBox, whose type is the
reference type, and which has a from item 1D field indicating which item is linked. The items linked to
are then represented by an array of to_item 1Ds; within a given array, a given value shall occur at most
once. Other structures in the file formats index through these arrays; index values start at 1.
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All these single item type reference boxes are then collected into the ItemreferenceBox. The reference
types defined for the track reference box defined in 8.3.3 may be used here if appropriate, or other
registered reference types. Version 1 of TtemReferenceBox With SingleItemReferenceBoxLarge should

only be used when large from item ID or to item 1D values (exceeding 65535) are required or
expected to be required.

NOTE1 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.

NOTE2 Othe
be significant.

8.11.12.2 Syntax

aligned(8)|class SingleltemTypeReferenceBox (referenceType) extends Box (refexrenceType)
unsigne@l int (16) from item ID;
unsigne@l int (16) reference count;
for (j=pP; j<reference count; j++) {
unsigned int (16) to item ID;
}
}
aligned(8)|class SingleltemTypeReferenceBoxLarge (referenceType) éxtends Box (referenceTlpe)
{
unsigne@l int(32) from item ID;
unsigne@l int (16) reference count;
for (j=pP; j<reference count; j++) {
unsigned int (32) to item ID;
}
}
aligned(8)|class ItemReferenceBox extends FullBox\(“iref', wversion, 0) {
if (vergion==0) {

SingleltemTypeReferenceBox references|[];
} else Lf (version==1) {
SingjeItemTypeReferenceBoxLarge refierences|[];

}
}

8.11.12.3 Semantics

referefce type contains an indication of the type of the reference
from iffem ID contains theMitem 1D of the item that refers to other items
reference count is thenumber of references

to_iterp ID comtains the item 1D of the item referred to

8.11.13 Auyiliary video metadata

An auxiliary video track used for depth or parallax information may carry a metadata item of type
"auvd' (auxiliary video descriptor); the data of that item shall be 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 metadata items (e.g. one
for parallax info and one for depth, in the case that the same stream serves).

8.11.14Item properties box

8.11.14.1 Definition

BOX'pre:‘iprp'
Container: MetaBox ('meta')
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Mandatory: No
Quantity: Zero or one

The 1temPropertiesBox enables the association of any item with an ordered set of item properties. Iltem
properties are small data records.

The TtemPropertiesBox consists of two parts: TtemPropertyContainerBox that contains an implicitly
indexed list of item properties, and one or more ItemPropertyAssociationBox(es) that associate items
with item properties.

Each item property is a Box or FullBox. The boxtype of the item property specifies the property type.

The p=
assofiated with any item.

NOTE
extended type and the type field setto 'uuid' are permissible as item properties.

Each
procss an item that is associated with a property that is not recognized or. net supported b
and
marked non-essential to the item.

Spedifications deriving from this document may specify property types and the resp

mav occurin tho - n fal o o) it hac na moaning
A4 e Fr 7 S

nd-should not be

] = + o]
T = TIICty cooT I cIrre Hrreperey (S == 2 A T IO TTOTITC oI ITIT ForIroroT

Item Properties are based on the box format documented in 4.2 which meang that b

property association may be marked as either essential or non-essefitial. A read

that is marked as essential to the item. A reader may ignore an assgciated item prog

bxes with an

br shall not
y the reader
erty that is

ective item

property box definitions as well as constraints and requirements for the property associatipns.

When defining item properties, it is recommended that thejpbe small. When large data recq
be aj

Each
one
should be used unless 32-bit item 1D values are needed; similarly, f1ags should be equal
there
TtemPropertyAssociationBox with a giverrpair of values of version and flags.

8.11(14.2 Syntax

alighed(8) class ItemProperfyl(property type)
elktends Box (property ftype)

{

}

alighed(8) class gtemFullProperty(property type, version, flags)
ektends FullBox<(property type, version, flags)

{

}

alighed (8)\ class ItemPropertyContainerBox
ekténds Box ('ipco')

{

}

aligned (8)

{

sociated with an item, a separate item and item refetence are more suitable.

ItemPropertyAssociationBox shall be ordered by increasing item 1D, and there shal
pccurrence of a given item 1D, in the set @f)itemPropertyAssociationBox boxes. Th

are more than 127 properties in the)ItemPropertyContainerBox. There shall be :

rds need to

| be at most
e version 0
to 0 unless
it most one

BOxX properties]|]; boxes derived from
// ItemProperty or ItemFullProperty, or FreeSpaceBox (es)
// to fill the box

class ItemPropertyAssociationBox
extends FullBox('ipma', version, flags)

unsigned int (32) entry count;

for(i = 0; 1 < entry count; i++) {
if (version < 1)
unsigned int (16) item ID;
else
unsigned int (32) item ID;

unsigned int (8) association count;
for (i=0; i<association count; i++) {
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bit (1) essential;
if (flags & 1)
unsigned int (15) property index;
else
unsigned int (7) property index;
}
}
}
aligned(8) class ItemPropertiesBox

extends Box ('iprp')

{

ItemPropertyContainerBox property container;
ItemPropertyAssociationBox association[];

}
8.11.14.3

item ID id§

essential

non-esy

property i
be 0), g
propert

8.11.15Brand item property

8.11.15.1

Box Type: '
Property Ty
Container: 1
Mandatory

Quantity (p
The payloac

The conten
FileTypeBo

All trac

All iten]

Thg
Thg

as ilndicated in the ItemReferenceBox.

Semantics
ntifies the item with which properties are associated

iwhen set to 1 indicates that the associated property is essential to the itém, otherwise
ential

hdex is either 0 indicating that no property is associated (the essential indicator shall
r is the 1-based index (counting all boxes, including rreespate-boxes) of the assoc
y box in the TtemPropertyContainerBox contained in the same $femPropertiesBox.

Definition

brnd’'

pe: Descriptive item property
temPropertyContainerBox

[per an item): No
er an item): Zero or one

of BrandProperty has the syntax of the GeneralTypeBox.

[ of an instance of Brandbroperty shall be such that it would apply as the conte
L, if the following modifications were made to the file:

ks of the file are removed.
s except the following are removed:

item associated with this Brandproperty, referred to as currltem.

items;referred to as referencedltemsList, that currltem directly or indirectly referenc

itis

also
ated

ht of

bs to,

currltem is set to be the primary item in the primaryItemBox.

8.11.15.2

aligned(8)
{1}

92

Syntax

class BrandProperty extends GeneralTypeBox ('brnd')

When the current primary item is not a member of the set including currltem and referencedItems,
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8.12 Support for protected streams

8.12.1 Overview

This subclause documents the file-format transformations which are used for protected content. These
transformations can be used under several circumstances:

— They shall 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 when the protection system is
Inderstood and implemented.

The |transformation functions by encapsulating the original media declarations. The"enjcapsulation
changes the four character-code of the sample entries, so that protection-unaware’  readers see the
medja stream as a new stream format.

Becquse the format of a sample entry varies with media-type, a different encapsulating foufr character-
coddis used for each media type (audio, video, text etc.). They are shown in<Table 5.

Table 5 — Protected sample-entry.codes

Stream (Track) Type |Sample-Entry Code |SampleEntry Class

Video encv VisualSampleEntry

Audio enca AudioSampleEntry or
AidioSampleEntryVl

Metadata encm MetaDataSampleEntry

Text enct SimpleTextSampleEntry

Subtitle encu XMLSubtitleSampleEntry

System? encs

Font encf FontSampleEntry

Haptics ence. HapticSampleEntry

Volumetric visual gnc3 VolumetricVisualSampleEntry

a  System streams aredefined in ISO/IEC 14496-14[22],

The [transformed sample.entry type shall only be used with the indicated sample entry classes, or
clasges derived from them that add only boxes (but not fields).

A protected sample entry is defined as using one of the preceding sample entry codes, and the following
tranpgformationprocedure:

1) The fourcharacter code of the sample description is replaced with a four character code indicating
brotection encapsulation: these codes vary only by media-type. For example, 'mp4v'|is replaced
With"' encv' and 'mp4a’ is replaced with 'enca.

2) A protectionSchemeInfoBox (defined below) is added to the sample description, leaving all other
boxes unmodified.

3) Theoriginal sample entry type (four character code) is stored within the protectionSchemeInfoBox,
in a new box called the originalFormatBox (defined below);

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 shall 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.
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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’ 1pMPContro1Box may also occur within
the MovieBox.

NOTE
'encv' with

8.12.2 Pro

an original format of 'mp4v' exactly the same as 'mp4v"', by using the [IPMP descriptors.

tection scheme information box

8.12.2.1 Definition

When MPEG-4 systems is used, an MPEG-4 systems terminal can effectively treat, for example,

Box Types:

Container: Protected Sample Entry, or TtemProtectionBox

Mandatory:
Quantity: O

The protect
transform 3
of the key

The protec
indicating 3

When used

original for

applied:

a) MPEG-A
are use

b) Schemsg
shall oq

At least ong
occurs, they
to process.

8.12.2.2 Sy

aligned(8)
Origina

SchemeT
Schemel

}
8.12.3 Ori

'sinf’

Yes
he or More

pplied and its parameters, and also to find other information such as'the kind and loc{
nanagement system. It also documents the original (unencrypted) format of the m
L ionSchemeInfoBox iS a container Box. It is mandatory in a sahiple entry that uses a
protected stream.

mat. At least one of the following signalling methods,shall be used to identify the prote

L systems with IPMP: no other boxes, when IPMP descriptors in MPEG-4 systems stre¢
;

signalling: a schemeTypeBox and schem&lnformationBox, when these are used (either
cur, or neither).

ProtectionSchemeInfoBox shalleccur in a protected sample entry. When more than
are equivalent, alternative, deseriptions of the same protection. Readers should choosg

mtax

extends Box ('sinf')

{

class ProtectionSchemeInfoBox (fmt)

| FormatBox (fmt) original format;
peBox scheme type box; // optional
hformationBox info; // optional

inal-format box

ionSchemeInfoBox contains all the information required both to understand the encryption

ition
edia.
code

in a protected sample entry, this box shall contain the eriginalFormatBox to document the

rtion

ams

both

one
P one

8.12.3.1 Definition

Box Types:

'frma'

Container: ProtectionSchemeInfoBox, RestrictedSchemeInfoBox, O
CompleteTrackInfoBox

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 originalFormatBox contains the four character code of the original un-transformed sample
description.

94
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8.12.3.2 Syntax

aligned(8) class OriginalFormatBox (codingname) extends Box ('frma') {
unsigned int (32) data format = codingname;
// format of decrypted, encoded data (in case of protection)
// or un-transformed sample entry (in case of restriction
// and complete track information)

}
8.12.3.3 Semantics

data_ format is the four character code of the original un-transformed sample entry (e.g. 'mp4av' if the
stream contains protected or restricted MPEG-4 visual material).

8.12.4 IPMPInfoBox

This|box has been deprecated and is no longer defined in this document.

8.12[.5 IPMP control box

This|box has been deprecated and is no longer defined in this document.
8.12(6 Scheme type box

8.12[.6.1 Definition

Box [lypes: 'schm'

Contlainer: ProtectionSchemeInfoBox, RestrictedSchémeInfoBox,
PI' SRTPProcessBox

Manfatory: No

Quantity: Zero or one in 'sinf', depending en-the protection structure; Exactly one in 'rinff' and

'srpp’

The pchemeTypeBox identifies the protection or restriction scheme.

8.1216.2 Syntax

alighed (8) class SchemeTypeéBox extends FullBox ('schm', 0, flags) {
unsigned int (32) sgheme type; // 4CC identifying the scheme
unsigned int (32) _Seheme version; // scheme version

iff (flags & 0xQ00001) {

utf8string scheme uri; // browser uri

8.12.6.3 Semantics

schepnd¢type is the code defining the protection or restriction scheme, normally expressed as a four

N 4 pa|
LlidlrdtitTl LUUT,

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

scheme URT is an absolute URI allowing for the option of directing the user to a web-page if they do not
have the scheme installed on their system.

8.12.7 Scheme information box

8.12.7.1 Definition
Box Types: "schi'

Container: ProtectionSchemeInfoBox, RestrictedSchemeInfoBox,
Or SRTPProcessBox
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Mandatory:

No

Quantity: Zero or one

The schemeInformationBox is a container Box that is only interpreted by the scheme being used. Any
information the encryption or restriction system needs is stored here. The content of this box is a series

of boxes wh

ose type and format are defined by the scheme declared in the schemeTypeBox.

8.12.7.2 Syntax

aligned (8)
Box

}

{

class SchemeInformationBox extends Box ('schi')

scheme specific datal];

8.12.8 Scramble Scheme Information Box

8.12.8.1 D

Box Types:
Container: §
Mandatory:
use a s(
Quantity: O

In the contg
binary patt
decoding w
all the infon
and also to
ScrambleSc

It is mand
content co
the track, if
otherwise.

For an item
the require
ItemProper

property.

This box shall not be used for any scrambling scheme resulting in a cyphered media stream

compatible

NOTE T
the four-chai

anlLory in a sample entry for which media samples use a scrambling scheme resulting in

pfinition

'scrb!
ample entry or ItemPropertyContainerBox
Yes, if the media sample(s) associated with the sample entry or the associated item(s)
rambling scheme
he or More

xt of this document, a scrambling operation on media stream is the process of modif
erns in a compressed media stream without modifying the media bitstream syntax
thout reverting the scramble is syntactically correct). The scrambleschemeInfoBox conf
mation required both to understand the scrambling operation applied and its paramg
find other information such as the kind and loeation of the key management system
hemeInfoBox iS a container box.

pliant with the requirements of the media format identified by the sample entry ty]
the track is not a transformed medja track, or by the untransformed sample entry {

consisting of media using a scrambling scheme resulting in media content compliant
ments of the media formatidentified by the item type, this property shall be present il
FyContainerBox and the protected item shall have this property listed as a non-esse

with the requirements of the media format identified by the sample entry type or item

he ScrambleSchemeInfoBox is identical to the ProtectionSchemeInfoBox except that (a) if]
acter code’'scrb' and (b) does not contain an OriginalFormatBox.

ying
(i.e.
ains
ters,
The

edia
be of
ype,

with
n the
ntial

not
ype.

uses

8.12.8.2 Sy

mtax

aligned (8)

{

class ScrambleSchemeInfoBox extends Box('scrb')

SchemeTypeBox scheme type box;

SchemeInformationBox info;

}

// optional

8.13 File delivery format support

8.13.1 Overview

Files intended for transmission over ALC/LCT or FLUTE are stored as items in a top-level MetaBox. The
TtemLocationBox specifies the actual storage location of each item within the container file as well as
the file size of each item. File name, content type (MIME type), etc., of each item are provided by version
1 of the T1temInfoBox.
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Pre-computed FEC reservoirs are stored as additional items in the MetaBox. If a source file is split
into several source blocks, FEC reservoirs for each source block are stored as separate items. The
relationship between FEC reservoirs and original source items is recorded in the pPartitionEntry
located in the FDItemInformationBox.

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 relationship between File reservoirs and original source items is recorded in the partitionEntry
located in the FDItemInformationBox.

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 [[ype: 'fiin'
Confjainer: MetaBox
Mangatory: No
Quantity: Zero or one

The FpItemInformationBox is optional, although itis mandatory foyfiles using FD hint trackd. It provides
infofmation on the partitioning of source files and how FD hiattracks are combined into FD sessions.
Each partition entry provides details on a particular file partitioning, FEC encoding and asqociated File
and FEC reservoirs. It is possible to provide multiple entries for one source file (identified py its item
D) ir alternative FEC encoding schemes or partitioniigs are used in the file. All partition| entries are
implfcitly numbered and the first entry has number ¥

8.13.2.2 Syntax

alighed(8) class PartitionEntry extends Box('paen') {
FilePartitionBox blocks and symbols;
FECReservoirBox FEC symbol ldc¢etions; //optional
FlileReservoirBox  File symbel locations; //optional

alighed (8) class FDItemInformationBox

extends FullBox ('fidn', version = 0, 0) {
unsigned int (16) entry count;
PertitionEntry partition entries[ entry count ];
FpSessionGroupBox session_info; //optional
GroupIdToNameBox group_ id to name; //optional

8.13.2.3 Semantics

enidy Jcount provides a count of the number of entries in the following array.

The Sermmantics of the boxesaredescribed-where the boxesaredocumented:
8.13.3 File partition box

8.13.3.1 Definition

Box Type: ' fpar’
Container: PartitionEntry
Mandatory: Yes

Quantity: Exactly one

The FilepartitionBox 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 TtemInfoBox, where the TtemInfoEntry corresponding to the item 1D of the source file
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is of version 1 and includes a FDItemInfoExtension. Version 1 of FilepartitionBox should only be used
when support for large item 1D 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;

}
unsigne
unsigne
unsigne
unsigne
unsigne
unsigne
unsigne
baseb64ds
if (ver
unsi
} else
unsi
}
for (i=
unsi
unsi

}
8.13.3.3 S¢

item ID ref

packet pay
algorith

headerj.

FEC encodi
(RMT)
corresp
ii) valu
to 127,
inclusiy

FEC instan
Under-§
shall b4

) packet payload size;

reserved = 0;

FEC encoding ID;
FEC_instance_ID;

max source block length;
encoding symbol length;

max number of encoding symbols;
Fring scheme specific info;

Eion == 0) {

ned int (16) entry count;

ned int (32) entry count;

| ; 1 <= entry count; i++) {
ned int (16) block count;
ned int (32) block size;

bmantics
erences the item in the TtemlocationBothat the file partitioning applies to.

|oad_size gives the target ALC/LCT or FLUTE packet payload size of the partitio
m. Note that UDP packet payloads are larger, as they also contain ALC/LCT or FL

hg 10 shall identify thexFEC encoding scheme using a "Reliable Multicast Trans
FEC Encoding ID" declared at IANA, as defined in IETF RFC 5052. Note that i) value
onds to the "Compatt No-Code FEC scheme" also known as "Null-FEC" (IETF RFC 369
b one correspondsto the “MBMS FEC” (3GPP TS 26.346[2]); iii) for values in the rangg
nclusive, the FEG scheme is Fully-Specified, whereas for values in the range of 128 to
e, the FEC seheme is Under-Specified.

e 1D .Shall provide a more specific identification of the FEC encoder being used fq
pecified FEC scheme. This value should be set to zero for Fully-Specified FEC schemeg
ignored when parsing a file with FEC_encoding 1D in the range of 0 to 127, inclusive.

ning
UTE

port
Zero
5[5]);
of 0
255,

r an
and
FEC

instan

c ThiQQanPd}%}fhpﬁTF enceding 10 See [ETF RFC 5052 for further details

max_source block length givesthe maximum number of source symbols per source block.

encoding symbol length gives the size (in bytes) of one encoding symbol. All encoding symbols of one
item have the same length, except the last symbol which may be shorter.

max_number of encoding symbols gives the maximum number of encoding symbols that can be
generated for a source block for those FEC schemes in which the maximum number of encoding
symbols is relevant, such as FEC encoding ID 129 defined in [ETF 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 the scheme-specific object transfer information (FEC-OTI-Scheme-Specific-
Info). The definition of the information depends on the FEC encoding ID.

98

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

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 b1ock size.

block size indicates the size of a block (in bytes). A block_size that is not a multiple of the encoding_
symbol_length symbol size indicates with Compact No-Code FEC that the last source symbols
includes padding that is not stored in the item. With MBMS FEC (3GPP TS 26.346[2]) the padding
may extend across multiple symbols but the size of padding should never be more than encoding_
symbol_length.

8.13.4 FEC reservoir box

8.13[4.1 Definition

Box [lype: ' fecr'

Con iner: PartitionEntry
Mangatory: No

Quantity: Zero or One

The FECReservoirBox associates the source file identified in the @3lePartitionBox with FE( reservoirs
stor¢d as additional items. It contains a list that starts with‘“the first FEC reservoir assdciated with
the first source block of the source file and continues sequentially through the source bjocks of the
soure file. Version 1 of FECReservoirBox should only be used when support for large item 1D values
and gntry count (exceeding 65535) is required or expeoted to be required.

8.13/4.2 Syntax

alighed (8) class FECReservoirBox
extends FullBox ('fecr', version; 0) {

iff (version == 0) {

unsigned int (16) entry couht’
}H else {

unsigned int (32) entry“count;

—

flor (i=1; i <= entry coumrt; i++) {

if (version == 0) {
unsigned int (16) item ID;
} else {
unsigned int(32) item ID;
}
unsigned.Iht (32) symbol count;

}
8.13.4.3Semantics

entrly =ount giveg the number of entries in the Fn]lnwing list An entry count here should match the
total number of blocks in the corresponding rFilerartitionBox.

item 1D indicates the location of the FEC reservoir associated with a source block.

symbol count indicates the number of repair symbols contained in the FEC reservoir.
8.13.5 FD session group box

8.13.5.1 Definition

Box Type: 'segr'
Container: FDItemInformationBox
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Mandatory:

No

Quantity: Zero or One

The FpsessionGroupBox is optional, although it is mandatory for files containing more than one FD hint
track. It contains a list of sessions as well as all file groups and hint tracks that belong to each session.
An FD session sends simultaneously over all FD hint tracks (channels) that are listed in the FD session
group box for a particular FD session.

Only one session group should be processed at any time. The first listed hint track in a session group
specifies the base channel. If the server has no preference between the session groups, the default
choice should be the first session group. The group IDs of all file groups containing the files referenced

by the hint
into file gro

8.13.5.2 Sy

aligned (8)
unsigne
for (i=0

unsi
for
u

}
unsi
for (

}
8.13.5.3 S¢

num sessio

entry coun

group
specifie
only co

group_ ID i1

num channe

num_chd

hint track
Note th|

racks stratt beincluded i the tist of fite groups- The fite group tDs cam i turmbe trarms
Lp names (using the group ID to name box) that can be included by the server in FDTs,

mtax

class FDSessionGroupBox extends Box('segr')
int (16) num session groups;
i < num session groups; i++)
ned int (8) entry count;
(7=0; J < entry count; J++)
hsigned int (32) group ID;

{
{

{

ned int (16) num channels in session group;

k=0; k < num channels in session group; k++)
lsigned int (32) hint track ID;

{

tmantics
W groups specifies the number of sessiomgroups.

- gives the number of entries in thefollowing list comprising all file groups that the ses
omplies with. The session group,‘contains all files included in the listed file grouy
d by the item information entry of each source file. The FDT for the session group sh
ntain those groups that are listed in this structure.

dicates a file group that the session group complies with.

|s in session grdups specifies the number of channels in the session group. The val
nnels in session/ groups shall be a positive integer.

| 7D specifies:the track identifier of the FD hint track belonging to a particular session g1
ht one FP-Hint track corresponds to one LCT channel.

8.13.6 Gr(1up ID’to name box

ated

sion

S as

ould

e of

oup.

8.13.6.1 Definition

Box Type: 'gitn'
Container: FbItemInformationBox

Mandatory:

No

Quantity: Zero or One

The GroupTdToNameBox associates file group names to file group IDs used in the version 1 item
information entries in the ItemInfoBox.

8.13.6.2 Syntax

aligned (8)

extends FullBox('gitn', version

100

class GroupIdToNameBox

0, 0) {
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unsigned int (16) entry count;
for (i=1; 1 <= entry count; i++) {

}
8.13

unsigned int (32) group ID;
utf8string group name;

.6.3 Semantics

entry count gives the number of entries in the following list.

group_ID indicates a file group.

8.13|.7 File reservoir box

8.13[.7.1 Definition

Box [[ype: 'fire"

Con

Mangatory: No
Quantity: Zero or One

The
storg
first
file.
valu

8.13
alig

i

—

}
8.13

roup_ name IS the T1le group name.

iner: pPartitionEntry

i leReservoirBox associates the source file identified in th@rilerartitionBox with Fil
bd as additional items. It contains a list that starts withithe first File reservoir associaf

Version 1 of FileReservoirBox should only be useéd when support for large item IDoOr ¢

s (exceeding 65535) is required or expected to be required.
.7.2 Syntax
ned (8) class FileReservoirBox
extends FullBox ('fire', versiom, 0) {
f (version == 0) {
unsigned int (16) entry_ <qunt;
else {
unsigned int (32) enty count;
or (i=1; i <= entry,cetnt; i++) {
if (version == 0) {
unsigned im€N\16) item ID;
} else {
unsigned™¥nt (32) item ID;
}
unsignéd=int (32) symbol count;

.7:3 , Semantics

e reservoirs
ed with the

source block of the source file and continues sequentially through the source blocks of the source

ntry count

entry count gives the number of entries in the following list. An entry count here should match the
total number or blocks in the corresponding FilerartitionBox.

item 1D indicates the location of the File reservoir associated with a source block.

symb

ol count indicates the number of source symbols contained in the file reservoir.

8.14 Sub tracks

8.14.1 Overview

Sub tracks are used to assign parts of tracks to alternate and switch groups in the same way as (entire)
tracks can be assigned to alternate and switch groups to indicate whether those tracks are alternatives
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to each other and whether it makes sense to switch between them during a session. Sub tracks are
suitable for layered media, e.g., SVC and MVC, where media alternatives often are incommensurate with
track structures. By defining alternate and switch groups at sub-track level it is possible to use existing
rules for media selection and switching for such layered codecs. The over-all syntax is generic for all
kinds of media and backward compatible with track-level definitions. Sub-track level alternate and
switch groups use the same numbering as track level groups. The numberings are global over all tracks
such that groups can be defined across track and sub-track boundaries.

In order to define sub tracks, media-specific definitions are required. Definitions for SVC and MVC are
specified in the AVC file format (ISO/IEC 14496-15[16]). Another way is to define sample groups and map
them to sub tracks using the subTracksampleGroupBox defined here. The syntax can also be extended to

include oth¢r media-specific definitions.

For each s
correspond
sub track in

L]b track that shall be defined a SubTrackBox shall be included in the UserDataBox o

ng track. The SubTrackBox contains objects that define and provide informatien ab
the same track. The TrackselectionBox for this same track is already located. Here.

8.14.2 Badkward compatibility

The default
there is no
readers tha
and switch
can be used
requires arj

is to assign alternate and switch groups to 0 (zero) for (entire)(tsacks, which means
information on alternate and/or switch groups for those (éutire) tracks. However
L are aware of sub-track definitions will be able to find subgstyack information on alter
oroups even if the track indication is set to 0. This way itis possible to indicate that
by legacy readers by including the appropriate brand ifxthe rileTypeBox. A file creaton
eader to be aware of sub-track information should not include legacy brands.

The same

ethod of assigning sub track information can dls0’be applied if all parts of a track ey

a sub track jpelong to the same alternate or switch groupxThen the overall definitions can be mag
track level @s usual and specific assignments can be made at sub-track level. For sub tracks wif]
specific assfjgnments, track level assignments apply-by default. As before, if a file creator requi
reader to bg aware of sub-track information it should not include legacy brands (which would other

indicate th
8.14.3 Sub

8.14.3.1 D

Box Type: '
Container:
Mandatory:
Quantity: Z

This box co

sub track information can be skipped).
track box

pfinition

Etrk!'

serDataBox of the ¢orresponding TrackBox
No

PO O MOre

1tains_objects that define and provide information about a sub track in the present trag

mtax

[ the
ut a

that

file
nate
h file
that

cept
e on
hout
'es a
wise

8.14.3.2 Sy

aligned (8)
}

class SubTrackBox extends Box('strk')

{

8.14.4 Sub track information box

8.14.4.1 Definition

Box Type: 'stri’
Container: subTrackBox

Mandatory:

Yes

Quantity: One
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8.14.4.2 Syntax

aligned (8) class SubTrackInformationBox

extends FullBox('stri', version = 0, 0){

template int (16) switch group = 0;

template int (16) alternate group = 0;

template unsigned int (32) sub track ID = 0;

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

}

8.14.4.3 Semantics

switch group is an integer that specifies a group or collection of tracks and/or sub tracks. If this field

alte

sub |

attr

The

The

uring playing or streaming. If this integer is not 0 it shall be the same for tracks and /g

shall belong to the same alternate group. A switch group may have only one miémber.

A zero value (default) means that sub_track 1D is notassigned.

ibute 1ist isalist, to the end of the box, of attributés. The attributes in this list should

br switch group.

following attributes are descriptive:

s 0 (default value), then there is no information on whether the sub track can be used-fgr switching

sub tracks

hat can be used for switching between each other. Tracks that belong to the same syitch group

rnate group IS an integer that specifies a group or collection of tracks-atid/or sub trfacks. If this
field is O (default value), then there is no information on possible relations to other [tracks/sub-
racks. If this field is not 0, it should be the same for tracks/sub-tracks that contain alfernate data
for one another and different for tracks/sub-tracks belonging td different such groups. Only one
rack/sub-track within an alternate group should be played or.Streamed at any one time.

track ID isan integer. A non-zero value uniquely identifieésthe sub track locally withn the track.

be used as

lescriptions of sub tracks or differentiating criteria’for tracks and sub tracks in the sare alternate

Name Attribute  Description

Temporal scalability 'tesc' The sub-track can be temporally scaled.

Fine-grain SNR scala- 'fgse The sub-track can be scaled in terms of quality.

bility

Coarse-grain SNRscaly~"€gsc' The sub-track can be scaled in terms of quality.

ability

Spatial scalabilit¥ "spsc' The sub-track can be spatially scaled.
Region-of-intgrestscal- 'resc’ The sub-track can be region-of-interest scaled.

ability

View scalability 'vwsc' The sub-track can be scaled in terms of number of views.

following attributes are differentiating:

Name Attribute Pointer

duration in the TrackHeaderBox

the TrackHeaderBox

Number of views 'nvws Number of views in the sub track

Bitrate 'bitr! Total size of the samples in the sub track divided by the

Frame rate "frar' Number of samples in the sub track divided by duration in

8.14.5 Sub track definition box

8.14.5.1 Definition

Box Type: 'strd"
Container: subTrackBox
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Mandatory: Yes
Quantity: One

This box contains objects that provide a definition of the sub track.

8.14.5.2 Syntax

aligned (8) class SubTrackDefinitionBox extends Box('strd') {

}
8.14.6 Sub track sample group box

8.14.6.1 Definition

Box Type: 'btsg!

Container: gubTrackDefinitionBox
Mandatory:|No

Quantity: Zeéro or more

This box deffines a sub track as one or more sample groups by referring to thecorresponding sample
group descijiptions describing the samples of each group.

8.14.6.2 Syntax

aligned (8)|class SubTrackSampleGroupBox
extends|FullBox ('stsg', 0, 0){
unsigne@l int (32) grouping type;
unsigne@l int (16) item count;
for(i =[0; i< item count; i++)
unsigned int (32) group description index;

}
8.14.6.3 Seémantics

grouping type is an integer that identifies theSsample grouping. The value shall be the same as i the
CorrespondingSampleToGroupBonHuiSampleGroupDescriptionBox

item count|counts the number of samplegroups listed in this box.

group_desctiption index is an integer that gives the index of the sample group entry which describes
the sanjples in the group.

8.15 Postqdecoder requirements on media

8.15.1 General

In order to handlé situations where the file author requires certain actions on the player or renderer,
this subclajyise 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[1¢])
that allows 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.
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8.15.2 Restricted sample entry transformation

Arestricted sample entry is defined as a sample entry on which the following transformation procedure
has been applied:

1) The four character code of the sample entry is replaced by a new sample entry code 'resv' meaning

restricted video.

2) ARestrictedSchemeInfoBox is added to the sample description, leaving all other boxes unmodified.

3) The original sample entry type is stored within an originalFormatBox contained in the

A Re

is us

The

Rest]

The

is stgpred in the schemeInformationBox, again, analogously to protection information.

Rest|
from
undd
is pr

If th

play
tran

8.15

8.15

Box

Cont]

Man
Qua

The RestrictedschémeTnfoBox contains all the information required both to understand the
scheme applied afid-its parameters. It also documents the original (un-transformed) sampl
of the media. Theé'RestrictedschemeInfoBox is a container Box. It is mandatory in a sampl
uses|a code.indicating a restricted stream, i.e., 'resv'.

Wh

RestrictedSchemeTInfoBo

5t rictedSchemeInfoBox is formatted exactly the same as a ProtectionSchemeInfdBo¥,
es the identifier 'rinf' instead of 'sinf' (see below).

original sample entry type is contained in the

OriginalFormatBex
pxact nature of the restriction is defined in the schemeTypeBox, and the/data needed for

riction and protection can be applied at the same time. The.order of the transformat
the four-character code of the sample entry. For instance/if the sample entry typ,
ing the above transformation may result in a sample entry’type 'encv’, indicating th3
ptected.

ng the file, the RestrictedschemeInfoBox mnay be placed inside the sample ent
sforming the four character code. In this caseit'is not necessary to include an original

.3 Restricted scheme information box

.3.1 Definition

[ypes: 'Pifpf!

ainer: Restricted Sample Entry or Sample Entry
Hatory: Yes in Restricted-Sample Entry, no otherwise
tity: Zero or one

used in a restricted sample entry, this box shall contain the originalFormatBox to dd

locat
rictedSchemeInfoBox (in an identical way to the protectionschemeInfope&for encryptled media).

except that
ed in the

that scheme

ons follows
e iS 'resv’',
t the media

e file author only wants to provide advisory infermation without stopping legacy pllayers from

ry without

FormatBox.

e restriction
e entry type
e entry that

cument the

originasample entry type and a schemeTypeBox. A SchemeInformationBox may be requiredl depending
on the restriction scheme.

8.15.3.2 Syntax

aligned (8) class RestrictedSchemeInfoBox (fmt) extends Box ('rinf') {
OriginalFormatBox (fmt) original format;
SchemeTypeBox scheme type box;
SchemeInformationBox info; // optional
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8.15.4 Scheme for stereoscopic video arrangements

8.15.4.1 G

eneral

When stereo-coded video frames are decoded, the decoded frames either contain a representation
of two spatially packed constituent frames that form a stereo pair (frame packing) or only one view
of a stereo pair (left and right views in different tracks). Restrictions due to stereo-coded video are
contained in the stereovideoBox.

The SchemeType 'stvi' (stereoscopic video) is used.

8.15.4.2 Stereo video box
8.15.4.2.1 Pefinition
Box Type: 'ptvi'
Container: §chemeInformationBox
Mandatory:|Yes (when the SchemeType is 'stvi')
Quantity: Ope
The stereofideoBox is used to indicate that decoded frames either contaih a representation of| two
spatially pafked constituent frames that form a stereo pair or contain.one of two views of a stereo|pair.
The stereofideoBox shall be present when the SchemeType is 'stvi™
When the |value of stereo indication type indicates the «temporal interleaving frame padking
arrangement and the display system in use presents two wiews simultaneously, readers sHould
implicitly st the composition timestamp for constituent picture 0 to coincide with the composjfition
timestamp for constituent picture 1.
8.15.4.2.2 Syntax
aligned(8)|class StereoVideoBox extends e¥bends FullBox('stvi', version = 0, 0)
{
template unsigned int (30) reserved(s 0;
unsignefl int (2) single view allowed;
unsigne@l int (32) stereo schernies
unsignefl int (32) length;
unsignefl int (8) [length] stefeo indication type;
Box[] apy box; // optionad
}
8.15.4.2.3 Semantics
single viey allowedXiS an integer. A zero value indicates that the content may only be displaygd on
stereosfpopic displays. When (single view allowed & 1) is equal to 1, it is allowed to display the
right view,an @ monoscopic single-view display. When (single view allowed & 2)is equal to 2} itis
allowed to{display the left view on a monoscopic single-view display.

stereo scheme

is an integer that indicates the stereo arrangement scheme used and the stereo

indication type according to the used scheme. The following values for stereo_scheme are specified:

1:

Enhancement Information message of ISO/IEC 14496-10:2014,

the

arrangement type scheme as specified in ISO/IEC 13818-2:2013, Annex D

2D/3D mixed services.

a value of VideoFramePackingType as defined in ISO/IEC 23091-2.

Other values of stereo scheme are reserved.

106

the frame packing scheme as specified by the Frame packing arrangement Supplemental

the stereo scheme as specified in ISO/IEC 23000-11[3%] for both frame/service compatible and
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length indicates the number of bytes for the stereo indication type field.

2:2022(E)

stereo indication type indicates the stereo arrangement type according to the used stereo indication

The

scheme. The syntax and semantics of stereo _indication type depend on the value of stereo

scheme. The syntax and semantics for stereo indication type for the following values of stereo

scheme are specified as follows:

stereo scheme equal to 1: The value of length shall be 4 and stereo indication type shall

be unsigned int(32) which contains the frame_packing_arrangement_type

value from

ISO/IEC 14496-10:2014, Table D.8 (‘Definition of frame_packing_arrangement_type’).

1 chall ho 4 and + Fo
oo o e r—ortror

L

caual ta 2 Tho value of -
Tttt o— ST T Ire v oot oT——CchS

3
E=zas oo

pe shall be

_
= =

unsigned int (32) which contains the type value from ISO/IEC 13818-2:201;
(‘Definition of arrangement_type’).

=OF

Feo—SCS et

tereo scheme equal to 3: The value of 1ength shall be 2 and stereo indication
contain two syntax elements of unsigned int (8). The first syntax element shall
stereoscopic composition type from ISO/IEC 23000-11:2009(3%, Table 4. The leas
bit of the second syntax element shall contain the value of ig\Yeft first as
ISO/IEC 23000-11:2009[39], subclause 8.4.3, while the other bitsare reserved and
to 0.

tereo scheme equal to 4: The value of length shall be(2)and stereo_indicatior]
contain two syntax elements of unsigned
VideoFramePackingType from ISO/IEC 23091-2. The least significant bit of the se
element shall contain the value of QuincunxSamplingFlag as specified in 1SO/I

specified in ISO/IEC 23091-2 is inferred to.bé equal to 1.

btereo scheme equal to 5: The value of length shall be 3 and stereo indication type §
three syntax elements of type ungigred int(8). The first syntax element sha
VideoFramePackingType from ISO/IEC 23091-2. The least significant bit of the se
element shall contain the valu¢’of QuincunxSamplingFlag as specified in 1SO/I
while the other bits are reserved and shall be set to 0. The third syntax element s
the PackedContentInterpreétationType from ISO/IEC 23091-2.

following applies when thé\stereovideoBox is used:
n the TrackHeaderBox
— width and height specify the visual presentation size of a single view after unpack

n the sampi&PescriptionBox

eount.

frame’ count shall be 1, because the decoder physically outputs a single frame. In g
the constituent frames included within a frame-packed picture are not documentg

, Table D.1

| type shall
contain the
F significant
specified in
shall be set

| type shall

int (8).The first syntax element shalll contain a

rond syntax
EC 23091-2,

while the other bits are reserved and shall-be)set to 0. PackedContentInterprdtationType

hall contain
[l contain a
rond syntax
EC 23091-2,
hall contain

ng.

ther words,
d by frame

width and height document the pixel counts of a frame-packed picture (and not the
of a single view within a frame-packed picture).

the PixelaspectRatioBox documents the pixel aspect ratio of each view when

pixel counts

the view is

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 the

spatial resolution of one view of frame-packed video is typically halved along one coordinate

axis compared to that of the single-view video of the same format.
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8.15.5 Compatible scheme type box

8.15.5.1 D

efinition

Box Type: 'csch’
Container: RestrictedSchemeInfoBox

Mandatory:

No

Quantity: Zero or more

CompatibleSchemeTypeBox identifies a scheme type that the track conforms to. The schemeTypeBox
and the instances of compatibleschemeTypeBox provide the possibility to indicate several scheme type

values for t
type values
Restricted

Parsers tha
any instanc

he same track. The track conforms to all the constraints imposed by all indicated ssh
among the schemeTypeBox and the instances of compatibleSchemeTypeBox within the’s
bchemeInfoBox

[ are capable of processing any indicated scheme type value among the schemeTypeB
P of CompatibleSchemeTypeBox are allowed to process the track provided that they prc

all the boxe} contained in the schemeInformationBox.

8.15.5.2 Syntax

aligned(8)|class CompatibleSchemeTypeBox extends FullBox ('csch}7\0, flags) ({
// identical syntax to SchemeTypeBox
unsignefl int (32) scheme type; // 4CC identifying ¢thé” scheme
unsignefl int (32) scheme version; // scheme version
if (fla@gs & 0x000001) |

utf8
}
}

8.15.5.3 S¢

The semant
same name

8.16 Segn

8.16.1 Ove

Media pres
HTTP strea

ktring scheme uri; // browser uri

Pmantics

in SchemeTypeBox.
ents

rview

bntations may be-divided into segments for delivery, for example, it is possible (e,

necessarily [form ISO base niedia file format compliant files (e.g. they do not contain a movie box).

When the
8.16.2 Se

8.16.2.1 D

Box Type: '

IME formregistered in Annex F is used, it shall refer to a segment as defined here.

enttype box

eme
ame

x or
cess

ics of the syntax elements are identical’to the semantics of the syntax elements with the

g. in

ing) to form files that contain a segment - or concatenated segments - which would not

efinition

styp'

Container: File

Mandatory:

No

Quantity: Zero or more

If segments are stored in separate files (e.g. on a standard HTTP server) it is recommended that these
‘segment files’ contain a segment-type box, which shall be first if present, to enable identification of
those files, and declaration of the specifications with which they are compliant.

A segmentTypeBox has the same formatasa rileTypeBox [4.2.3], except that it takes the box type 'styp'.
The brands within it may include the same brands that were included in the rFileTypeBox that preceded

108

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

the MovieBox, 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.

8.16.2.2 Syntax

aligned (8)
{}

class SegmentTypeBox extends GeneralTypeBox ('styp')

8.16.3 Segment index box

8.16/3.1 Definition

Box [ype: 'sidx"
Contfainer: File
Mangatory: No
Quantity: Zero or more

The pegmentIndexBox provides a compact index of one media streamWwithin the media segm
it applies. It is designed so that it can be used not only with media)formats based on this do
segnents containing sample tables or movie fragments), but-also other media formats (f
MPE[G-2 transport streams in ISO/IEC 13818-1[13]). For this\reason, the formal descriptio
given here is deliberately generic, and then at the end of this subclause the specific de
segments using movie fragments are given.

Each
may

SegmentIndexBox documents how a (sub)segment is divided into one or more subsegm
themselves be further subdivided using segmentIndexBoxes).

A supsegment is defined as a time interval,of'the containing (sub)segment, and correspond
range of bytes of the containing (sub)segment. The durations of all the subsegments sum to {
of the containing (sub)segment.

Each
dire
how
‘hien
Segm|

entry in the segment IndexBox contains a reference type that indicates whether the refei

'tly to the media bytes of\a’referenced leaf subsegment, or to a segmentIndexBox th
the referenced subsegmeént is further subdivided; as a result, the segment may be i
archical’ or ‘daisy-chain’ or other form by documenting time and byte offset informati
Ent IndexBoxes applying to portions of the same (sub)segment.

Each
to a
stred
Segm|

SegmentIndéxBox provides information about a single media stream of the Segme
b the reference stream. If provided, the first segmentIndexBox in a segment, for a g
im, shall"document the entirety of that media stream in the segment, and shall prececd
ent IndexBox in the segment for the same media stream.

bnt to which
cument (i.e.
or example,
n of the box
initions for

ents (which

s to a single
he duration

rence points
it describes
ndexed in a
pn for other

nt, referred
iven media
e any other

If a yegiment index is present for at least one media stream but not all media streams in t

he segment,

then normally a media stream in which not every access unit is independently coded, such as video, is
selected to be indexed. For any media stream for which no segment index is present, referred to as non-
indexed stream, the media stream associated with the first segmentIndexBox in the segment serves as
areference stream in a sense that it also describes the subsegments for any non-indexed media stream.

NOTE 1  Further restrictions can be specified in derived specifications.

Segment IndexBoxes may be inline in the same file as the indexed media or, in some cases, in a separate
file containing only indexing information.

A segmentIndexBox 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 segmentIndexBox are always contiguous in both the media file, and the separate index

© ISO/IEC 2022 - All rights reserved 109


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

segment, or in the single file if indexes are placed within the media file. The referenced size gives the
count of the number of bytes in the material referenced.

NOTE2 A mediasegmentcanbeindexed by more than one “top-level” Segment IndexBox 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 can contain media from multiple streams, even though the
SegmentIndexBox provides timing information for only one media stream.

In the file containing the segmentIndexBox, the anchor point for a segmentIndexBox is the first byte
after that box. If there are two files, the anchor point in the media file is the beginning of the top-level
segment (i.e. the beginning of the segment file if each segment is stored in a separate file). The material
in the file Cnnfnining media (‘Mhirh may also be the file that contains the s gmentIndexB nc) starts at
the indicatid offset from the anchor point. If there are two files, the material in the index file stajts at
the anchor point, i.e. immediately following the segment IndexBox.

Within the fwo constraints (a) that, in time, the subsegments are contiguous, that is, each entry i the
loop is congecutive from the immediately preceding one and (b) within a given file (integrated file,
media file, pr separate file containing only index information) the referenced bytés are contigyous,
there are a fumber of possibilities, including:

1) a reference to a segmentIndexBox may include, in its byte count, )immediately folloying
Segment IndexBoxes that document subsegments;

2) inaninfegrated file, using the first offset field, it is possible to Separate segment IndexBoxes from
the media that they refer to;

3) inan iIIegrated file, it is possible to locate segmentIndexBe%es for subsegments close to the nedia
they indlex;

4) when afseparate file containing segment IndexBoxestisused, it is possible for the loop entries to have
different reference type values, some to segmentindexBoxes in the index segment, some to njedia
subsegments in the media file.

NOTE 3  Profiles can be used to restrict the placement of segment indexes, or the overall complexity qf the
indexing.

The segmentindexBox documents the presence of stream access points (SAPs), as specified in Annjex [,
in the refer¢nced subsegments. The-antiex specifies characteristics of SAPs, such as Iy, Ispp and [[gap,
as well as SAP types, which are all tsed in the semantics below. A subsegment starts with a SAP when
the subsegrent contains a SAR, and for the first SAP, I, ; is the index of the first access unit that follows
Iap and Igyp is contained in the'subsegment.

For segments based on this'document (i.e. based on movie sample tables or movie fragments):
— anacceps unit.is a sample;

— asubsegment'is a self-contained set of one or more consecutive movie fragments; a self-contgined
set confai$ one or more MovieFragmentBoxes with the corresponding MediabDataBox(es), and a
MediaDataBox containing datareferenced by a MovieFragmentBox shall follow thatMovieFragmentBox
and precede the next MovieFragmentBox containing information about the same track;

— Segment index boxes shall be placed before subsegment material they document, that is, before any
MovieFragmentBox Of the documented material of the subsegment;

— streams are tracks in the file format, and stream IDs are track_1Ds;

— asubsegment contains a stream access point if a track fragment within the subsegment for the track
with track IDpequalto reference IDcontainsa stream access point;

— initialisation data for SAPs consists of the movie box;
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— presentation times are in the presentation timeline, that is they are composition times after the
application of any edit list for the track;

— the Ig,p is a position exactly pointing to the start of a top-level box, such as a movie fragment box
'moof’;

— 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;

— aSAP of type 3 is marked as a member of a sample group of type 'rap ';

— a SAP of type 4 is marked as a member of a sample group of type 'ro11' where the value of the
o1l distance field is greater than 0.

NOTE4  For SAPs of type 5 and 6, no specific signalling in the ISO base media file format is\suppofted.

Exarpples of the use of segment indexes can be found in Annex J.

8.16/3.2 Syntax

alighed (8) class SegmentIndexBox extends FullBox('sidx', versdion, 0) {
uphsigned int (32) reference ID;
unsigned int (32) timescale;
ilff (version==0) {
unsigned int (32) earliest presentation time;
unsigned int (32) first offset;
}
else {
unsigned int (64) earliest presentatiomtime;
unsigned int (64) first offset;
}
unsigned int (16) reserved = 0;
uphsigned int (16) reference count;
flor (i=1; i <= reference count; i++)
{

bit (1) reference€ype;
unsigned int (31) referenced size;
unsigned int (32) subsegment duration;
bit (1) startg_with SAP;
unsigned int (3) SAR\Dype;

unsigned int (28) SAP delta time;

8.16.3.3 Semantics

refefrence 1D provides the stream ID for the reference stream; if this segmentindexBox iy referenced
Tom a {parent” segmentIndexBox, the value of reference 1D shall be the same as the value of
Feferente 1D Of the “parent” segmentIndexBox;

1in this box;
es based on

timelscdle provides the timescale, in ticks per second, for the time and duration fields wit
Fecominended that tnis matcn the timescale Ol the relerence stream or track; 1or
this document, 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;

reference count provides the number of referenced items;
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reference type: when set to 1 indicates that the reference is to a segmentiIndexBox; otherwise the
reference is to media content (e.g., in the case of files based on this document, to aMovieFragmentBox);
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 segmentIndexBox, this field carries the sum of the
subsegment duration fields in that box; when the reference is to a subsegment, this field carries
the difference between the earliest presentation time of any access unit of the reference stream
in the nextsubsegment{or the first subsegment of the mextsegnrent, if this s the fastsubsegment
of the spgment, or the end presentation time of the reference stream if this is the last subseginent
of the skream) and the earliest presentation time of any access unit of the reference stréam in the
referenfed subsegment; the duration is in the same units as earliest presentation (imé;

starts with saP indicates whether the referenced subsegments start with a SAP(Kor the detjiled
semantjcs of this field in combination with other fields, see Table 6.

saP_type indicates a SAP type as specified in Annex I, or the value 0. Other type values are resegved.
For the[detailed semantics of this field in combination with other fields; seé the table below.

SAP delta_time: indicates Tgyp of the first SAP, in decoding order, in thé referenced subsegment fof the
referenfe stream. If the referenced subsegments do not contain'a®SAP, sap_delta time is reserved
with thie value 0; otherwise sap delta time is the difference;between the earliest presentation
time of the subsegment, and the Tg,p (this difference may be zero, in the case that the subsegment
starts with a SAP).

Table 6 — Semantics of SAP and reference type combinations

starts wigh SAP SAP type reference \Htype Meaning
D 0 Qlor 1 No information of SAPs is provided.
D 1to6, 0 (media) The subsegment contains (but may not $tart
inclusive with) a SAP of the given sap type and the

first SAP of the given saP_type corresppnds
to SAP _delta time.

D 1to6, 1 (index) All the referenced subsegments contain 4 SAP
inclusive of at most the given SAP type and noje of
these SAPs is of an unknown type.
1 0 0 (media) The subsegment starts with a SAP qdf an
unknown type.
1 0 1 (index) All the referenced subsegments start wjith a
SAP which may be of an unknown type
1 1to 6, 0 (media) The referenced subsegment starts with 4 SAP
inclusive of the given sAP_type.
1 1to 6, 1 (index) All the referenced subsegments start with a
inclusive SAP of at most the given SAP_type and none

of these SAPs is of an unknown type.

8.16.4 Subsegment index box

8.16.4.1 Definition

Box Type: 'ssix"'
Container: File
Mandatory: No
Quantity: Zero or more

112 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

The subsegmentIndexBox provides a mapping from levels (as specified by the LevelassignmentBox) to
byte ranges of the indexed subsegment. In other words, this box provides a compact index for how the
data in a subsegment is ordered according to levels into partial subsegments. It enables a client to easily
access data for partial subsegments by downloading ranges of data in the subsegment.

Each byte in the subsegment shall be explicitly assigned to a level, and hence the range count shall 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.

There shall be 0 or 1 SubsegmentIndexBoxes per each SegmentIndexBox that indexes only leaf
subsegments, i.e. that only indexes subsegments but no segment indexes. A subsegmentIndexBox, if

any,

tratt bethe rext boxafter the associated Segment IndexBox. A SubsSegment IndexBox JOT

subsegments that are indicated in the immediately preceding segmentIndexBox.

In géneral, the media data constructed from the byte ranges is incomplete, i.e. it does not]

the

edia format of the entire subsegment.

For leaf subsegments based on this document (i.e. based on movie sample tables and movie

NOT
toget
orde
mult
ina{
fragn
thea

Hach level shall be assigned to exactly one partial subsegment, i.e. byte ranges for one 1
contiguous.

Levels of partial subsegments shall be assigned by increasing numbers within a subs
samples of a partial subsegment may depend on any samples of preceding partial sub
'he same subsegment, but not the other way around. For*example, each partial subsegm
bamples having an identical temporal level and partial subsegments appear in increasi
evel order within the subsegment.

lediaDataBox may be incomplete, that is, 1éss data is accessed than the length indic
llediaDataBox indicates is present. The length of the MediaDataBox may need adjusting
1sed. The padding flag in the LevelassignmentBox indicates whether this missing
replaced by zeros. If not, the sample-data for samples assigned to levels that are not acg
present, and care should be taken-not to attempt to process such samples.

[he data ranges corresponding to partial subsegments include both MovieFr:
hnd MediaDataBoxes. Thefirst partial subsegment, i.e. the lowest level, will corre
lovieFragmentBox as wellias (parts of ) MediaDataBox(es), whereas subsequent partial s
[higher levels) may correspond to (parts of) MediabDataBox(es) only.

) assignmepttype equal to 0 (specified in the LevelAssignmentBox) can be used,
her with the temporal level sample grouping ('tele') when frames of a video bitstream ar
‘ed within subsegments; assignment type equal to 2 can be used, for example, when ed
view videa bitstream is contained in a separate track and the track fragments for all the views 3
ingle movie fragment. assignment type equal to 3 can be used, for example, when audio and|
hentS (including the respective MediaDataBoxes) are interleaved. The first level can be specifi
idig movie fragments (including the respective MediaDataBoxes), whereas the second level car
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begments in
bnt contains
hg temporal

When a partial subsegment is accessed in thissway, for any assignment_type other than 3, the final
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4.2 Syntax

ned (8) class SubsegmentIndexBox extends FullBox('ssix',
nsigned int (32) subsegment count;

or( i=1; i <= subsegment count; i++)

0, 0) {

unsigned int (32)
for ( j=1; j <= range count;
unsigned int (8) level;

unsigned int (24) range size;

range_count;

J++) |
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8.16.4.3 Semantics

subsegment count iS a positive integer specifying the number of subsegments for which partial
subsegmentinformationis specified in this box. subsegment count shallbeequalto reference count
(i.e., the number of movie fragment references) in the immediately preceding segment IndexBox.

range count specifies the number of partial subsegment levels into which the media data is grouped.
This value shall be greater than or equal to 2.

range size indicates the size of the partial subsegment; the value 0 may be used in the last entry to
indicate the remaining bytes of the segment, to the end of the segment.

level Speci

8.16.5 Producer reference time box

8.16.5.1 Definition

Box Type: 'prft!’

Container: File

Mandatory:{No

Quantity: Z¢ro or more

The ProducgrReferenceTimeBox supplies times corresponding to theproduction of associated n
fragments. When they are both produced and consumed in realtime, this can provide clients
informatior] to enable consumption and production to proeeed at equivalent rates, thus avo
possible buffer overflow or underflow.

This box is|related to the next MovieFragmentBox that follows it in bitstream order. It shall fd
any SegmenfTypeBox O SegmentIndexBox (if any) im, the segment, and occur before the follo
MovieFragm¢ntBox (to which it refers).

The box coptains a time value, expressed using the NTP format, and measured on a clock w
increments|at the same rate as a UTC-synchronized NTP clock as defined in IETF RFC 5905. This
is associatefl with a media time in the range of media times for one of the tracks in the movie fragn
Note that the media time does not need to match the actual decode or composition timestamp

sample of t}

Given a sucq
the value 8
media clock
used to est3

For live-cap
set). When
experience
clock timed

fies the level to which this partial subsegment is assigned.

at track.

ession of ProducerRéferenceTimeBoxes in the same track with the same flag values (nof

which promise$ donsistency), a receiver can estimate the drift between the produ
and real timg;'the accuracy and variability of this estimation can depend on the techn
blish the times, as reported in the flag values.

the flags have this value, the UTC time shall be at, or close to, the wall-clock-time o
captured in the media. For example, if the media is a video that shows an accurate p

tured media, flags may be set to 24 (i.e. the two bits corresponding to value 8 and 16
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receiver can then estimate the real-time latency of presentation, from the time the captured experience
occurred, to the time it is presented to the user.

Producer reference times should be associated with at most one track.
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8.16.5.2 Syntax

aligned(8) class ProducerReferenceTimeBox

extends FullBox ('prft', version, flags) {
unsigned int (32) reference track ID;
unsigned int (64) ntp timestamp;
if (version==0) {

unsigned int (32) media time;
} else {

unsigned int (64) media time;

}

8.16¢5-3—Semantics
refefrence track 1D provides the track_ID for the reference track.
ntp [rimestamp indicates a UTC time in NTP format associated to media_time as follows:

— [f f1ags is set to 0, the UTC time is the time at which the frame belonging té the reference track in
'he following movie fragment and whose presentation time is media_time was input to the encoder.

— fflagsissetto 1, the UTC time is the time at which the frame belonging to the referencetrack in the
following movie fragment and whose presentation time is media¢time was output from fhe encoder.

— If flagsis setto 2, the UTC time is the time at which the following MovieFragmentBox whs finalized.
media time is set to the presentation of the earliest frame of the reference track in gresentation
brder of the movie fragment.

— [f flagsissetto 4, the UTC time is the time at which.the following MovieFragmentBox wals written to
file. media timeissettothe presentation of the.earliest frame of the reference track in gresentation
brder of the movie fragment.

— |f flagsis setto 8, the association between the media time and UTC time is arbitrary byt consistent
between multiple occurrences of thisbox in the same track

— |f f1ags is set to 24 (i.e. the two_bits corresponding to value 8 and 16 are set), the UT( time has a
consistent, small (ideally zero);effset from the real-time of the experience depicted in the media at
edia time

medip time isexpressed in the time units used for the reference track.

NOTE In most casesthis time will not be equal to the time of the first sample of the adjacent s§ggment of the
reference track.

8.17 Supportfor incomplete tracks

8.17..1 , General

This suUbClause docUmMents the sampie entry formats for tracks that are incompiete. incomplete tracks
may contain samples that are marked empty or not received using the sample format.

Incomplete tracks may result, for example, when subsegments are received partially according to level
assignments and padding flag in the LevelaAssignmentBox indicates that the data in a MediaDataBox
that is not received can be replaced by zeros. Consequently, sample data assigned to non-accessed levels
is not present, and care should be taken not to attempt to process such samples. However, in partially
received subsegments some tracks might remain complete in content while other tracks might be
incomplete and only contain data that is included by reference into the complete tracks.

This subclause specifies support for sample entry formats for incomplete tracks. With this support,
readers can detect incomplete tracks from their sample entries and avoid processing such tracks or
take the possibility 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:

Sample datz
an incomplg

NOTE1 T
the completg
‘incomplete’

NOTE2 T
that encrypt

Stream (Track) Type Sample-Entry Code
Video icpv
Audio icpa
Text icpt
System icps
Hint icph
Haptics icpp
Volumetric visual icp3
Timed Metadata icpm

te track should not be removed as long as any track reference points'to it.

he choice of level by the original recording client can vary over time, and at times repr
track. The level is not indicated here, and it is not required that\the sample entry change
fo ‘complete’ when all levels were, in fact, received, for a period(

he ‘original format’ might have indicated encryption, if partial reception and decryption wor}
on format.

8.17.2 Transformation

The sample
as follows:
1) The foy
'icpv!'
2) A compl
3) Theori
Complef

r character code of the sample entfy, e.g. 'avc1', is replaced by a new sample entry
meaning an incomplete track.

eteTrackInfoBox is added to'the sample description, leaving all other boxes unmodifie

binal sample entry type,e.g. 'avc1’, is stored within an originalFormatBox contained i
eTrackInfoBox.

After transformation, an example AVC sample entry might look like:

class Inco
Complet
AVCConf
}

NOTE T

pleteAVC8ampleEntry ()
ETrackIpfoBox () ;
| guratdonBox config;

extends VisualSampleEntry ('icpv') {

helsample entry type 'avcl' and the AvCConfigurationBox are specified in ISO/IEC 14496-1

| of incomplete tracks may be included into samples of other tracks by.réference, and hence

bsent
from

(s for

entry for a track that becomes incomplete(:g. through partial reception, should be modiified

code

n the

b(16],

8.17.3 Complete track information box

8.17.3.1 Definition

Box Types:

'cinf!

Container: Sample Entry for an Incomplete Track

Mandatory:

Yes

Quantity: Exactly one

The completeTrackInfoBox contains, within the originalFormatBox, the sample entry format of the
complete track that was transformed to the present incomplete track. It may contain optional boxes
for example including information required to process samples of the present incomplete track. The
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CompleteTrackInfoBox iS a container box. It is mandatory in a sample entry that uses a code indicating

an incomplete track.

8.17.3.2 Syntax

aligned (8) class CompleteTrackInfoBox (fmt) extends Box('cinf') {
OriginalFormatBox (fmt) original format;

}
8.18 Entity grouping

sharp a particular characteristic or have a particular relationship, as indicated by the|groug

ntity group
ing type.

Entity groups are indicated in GroupsListBox. Entity groups specified in GroupsListBox Of a file-level

MetaBox refer to tracks or file-level items. Entity groups specified in GrougstistBox of a
Metapox refer to movie-level items. Entity groups specified in GroupsListgéx of a track-lg
referf to track-level items of that track.

GroupsListBox contains EntityToGroupBoxes, each specifying one entity group.
8.18.2 Groups list box

8.18.2.1 Definition

Box [lype: 'grp1"

ed(8) class GroupsListBox extends Box ('grpl') {
8.18.3 Entity to group box

8.18.3/1.“Definition

movie-level
vel MetaBox

f full boxes,
pe.

mInfoBox Iin

Box Type: As specified below with the grouping type value for the EntityToGroupBox
Container: GroupsListBox

Mandatory: No

Quantity: One or more

The EntityToGroupBox specifies an entity group.

The box type (grouping type) indicates the grouping type of the entity group. Each grouping type code

is associated with semantics that describe the grouping. The following grouping type value

'altr': The items and tracks mapped to this grouping are alternatives to each other, a

is specified:

nd only one

of them should be played (when the mapped items and tracks are part of the presentation; e.g. are
displayable items or tracks) or processed by other means (when the mapped items or tracks are not
part of the presentation; e.g. are metadata). A player should select the first entity from the list of
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entity idvaluesthatit can process (e.g. decode and play for mapped items and tracks that are part
of the presentation) and that suits the application needs. Any entity id value shall be mapped to

only on

e grouping of type 'altr’

that are mapped to the same entity group of type 'altr'.

NOTE

EntityToGroupBox can have grouping type specific extensions.

8.18.3.2 Syntax

aligned (8)

extends FullBox(grouping type, version,

unsigne

class EntityToGroupBox(groupingitype, version,
flags) {

flags)

-l {n%l’l’)\ 1/1,-

. An alternate group of entities consists of those items and tracks

unsigne

for (i=0

unsi

// the rem
}

8.18.3.3 S
group_idiS

group_ 1
or trac

=) -
int (32) num entities in group;
i<num entities in group; i++)

ned int(32) entity id;

hining data may be specified for a particular grouping type

emantics

a non-negative integer assigned to the particular grouping that shall'not be equal ta
dvalue of any other EntityToGroupBox, any item 1D value of the Hierarchy level (file, m
K) that contains the GroupsListBox, or any track ID valueJ(when the GroupsListB

containged in the file level).

num entiti

entity id
hierarc
with tr

bs in_group specifies the number of entity id values mapped to this entity group.

is resolved to an item, when an item with item I8 equal to entity id is present ij
hy level (file, movie or track) that contains theGretipsListBox, or to a track, when a t
bck IDequal toentity idis presentand the €xolpsListBox is contained in the file levg

8.19 Compressed boxes

8.19.1 Ovd

A compress
the file but
in IETF RF(
always the

compressed.

The type of]
each compy
BoxHeader

Unless stat
semantics o

containing i

rview and processing

whose payload is the BoxpPay¥sad of that original box, compressed with deflate(), as def
1951. A compressed box can only be defined for a top-level box; hence their contain
File and is omitted in their box definitions. Only a subset of existing top-level boxes c3

the box that alcompressed box replaces is called the replacement type and is define

bf the origifal box.

bd otherwise, the semantics of fields in the uncompressed payload is the same as

essed box. The content that is compressed comprises all the remaining bytes after

any
pvie.
bx IS

1 the
rack

ed box is a box that replaces anether box, called original box, at the same top-level order in

ined
er is
n be

d for
the

the
h the

f the box with the given replacement type Espec1ally, when boxes use file offsets withi

the compressdbox(es) -

ding

All compressed boxes defined in this document share the same syntax as defined in subclause 8.19.3.

The MovieFragmentRandomAccessBox is not supported in files containing compressed boxes and shall
not be present when a compressed box is present.

A reader that supports compressed boxes shall be capable of decompressing boxes and adjusting offsets
in a way that is functionally equivalent to the processing model in subclause 8.19.2.2.
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8.19.2 Processing model

8.19.2.1 File parsing processing model

The

8.19

The
initi

NOTE 1

processing model when reading compressed boxes is defined as follows:

2:2022(E)

the Boxpayload of the compressed box (after the compressed box’s BoxHeader structure) is

decompressed (note that a Ful1Box also has a BoxPayload)

the box type of the compressed box is replaced with the replacement type as specified for this

particular compressed box

he compressed box size is replaced with the sum of the uncompressed payload |s
BoxHeader Size (8 bytes, in the case of a simple 32-bit size)

he compressed box payload is replaced with the uncompressed payload
he uncompressed box is read from the reconstructed BoxHeader and uncompressed pa

he parsing is then resumed at the position of the end of the compresséd box in the file.

.2.2 File decompression processing model

processing model when decompressing a file is defined)as follows: the decomprg
lized as empty, and for each top-level box in the compréssed file:

f there is an OriginalFileTypeBox, then the FileTypeBox or SegmentTypeBox, and
bxtendedTypeBox (if any), are replaced by the cofitents of the OriginalFileTypeBox;

btherwise, if the box is uncompressed, it is copied to the decompressed file.

btherwise, the decompressed box is computed as indicated in subclause 8.19.2.1; the de
box is written to the decompressed file'as follows:

— if the decompressed box is a MovieBox or MovieFragmentBox, the decompressed b
without modifications to,the' decompressed file.

if the decompressedbox is a SegmentIndexBox

— the first_offset field is incremented by the number of extra bytes in the de
data betiween the beginning of the SegmentindexBox and the indicated fij
the compressed file, compared to the number of compressed bytes in that
necessarily includes the expansion of the SegmentIndexBox itself); this ste
when SegmentindexBox(es) and SubSegmentindexBox(es) are present betwee
an SegmentIndexBox and the first movie fragment following this SegmentInde

Each reference_size field in the decompressed SegmentindexBox is incred

ize and the

yload

ssed file is

a following

compressed

ox is copied

compressed
st_offset in
range; (this
b is needed
n the end of
K Box.

sed by the

number of nnr‘nmprpccpd hy'rpc minus the number of r‘nmprpccpd hyhnc of

all top-level

compressed boxes present in the corresponding range in the compressed file.

(In general

it is not possible to update a segmentIndexBox immediately on reception, as the first_offset

and reference_size are updated based on decompression of boxes later in the fi

— The modified uncompressed box is then copied to the decompressed file.

le.)

if the decompressed box is a SubsegmentIndexBox, each range_size field in the uncompressed

box is increased by the number of uncompressed bytes minus the number of compressed bytes
of all top-level compressed boxes starting in the corresponding range in the compressed file.

The modified uncompressed box is then copied to the decompressed file.

There is no guarantee that the number of compressed bytes is less than the number of uncompressed

bytes, although it is better that file writers avoid using a compressed box if it is larger than the uncompressed
version. In the above processing model, this means that the number of bytes to add might be negative.
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NOTE 2 In this processing mode, a file decompressor might need to load top-level boxes following the box
currently being decompressed (e.g., Segment IndexBox Or SubsegmentIndexBox) to compute the byte difference
between compressed and uncompressed versions of subsequent boxes referred to by the box currently being
decompressed.

NOTE 3  Since, unless specified otherwise, byte offsets in compressed boxes describe the uncompressed
domain file, a file reader processing a compressed file on-the-fly (without producing a complete uncompressed
file) will need to maintain some correspondence table between byte offsets in the compressed domain and
byte offsets in the uncompressed domain in order to correctly adjust file offsets when fetching data from the
file. File offsets can only be interpreted once the reader is sure that all data preceding that file offset has been
decompressed. This can be achieved by either (1) loading all that data and decompressing it or (2) knowing that
the only boxes that precede the given offset, that are permitted to be compressed, have been decompressed.

For examplein many cases a file is only permitted to contain only a single MovieBox, a MovieFragmentBox Or a
MetaBox and no other compressible box. Derived specification can further restrict the possible set andlaygut of
compressed poxes to simplify this process.
NOTE4  This is a processing model that describes the correspondence between a file containing compré¢ssed
boxes and a hypothetical file containing uncompressed boxes; readers implement decompression as suits [their
processing needs. In particular, if SegmentIndexBoxes are used to guide what data to fetch)and then notfused
further, it might not be necessary to recalculate the offsets and sizes that they contain.
8.19.3 General syntax
aligned(8) | class CompressedBox (box type, replacement type)
extends|Box (box type) {
bit (f) compressed datall;// to end of box
}
8.19.4 Gerneral semantics
compressed|data is the compressed payload of a box defined by the replacement type type. This|data
containjs the compressed box payload excluding the BoxHeader field of the uncompressed box.
replacement type indicates the corresponding uncompressed box type.
8.19.5 Original file-type box
8.19.5.1 Degfinition
Box Type: 'ptyp’
Container: File or originalFile®ypeBox
Mandatory:|Yes (see below)
Quantity: Ze¢ro or More
A file confoiimant to/this specification may have further transformation of its box structure, for example
it may use dompressed top-level boxes. In this case, the resulting file may no longer be compliant with
the brand groniises of the original file, as it requires the support for new tools (such as compredssed
top-level bgxes): For example, a file using a compressed MovieBox is no longer compliant to any brand

defined prior to the Introduction of compressed DoXes.

The originalFileTypeBox is used to encapsulate brand information applying to the original file before
transformation but not valid in the transformed domain. There shall be at mostone originalFileTypeBox
after each FileTypeBox Or SegmentTypeBox. AN OriginalFileTypeBox shall contain the FileTypeBox
and, when present, the ExtendedTypeBox, of the file before transformation. In cases where a file uses
multiple transformations, nested originalFileTypeBox shall be used, and there shall be at most one
OriginalFileTypeBox in each OriginalFileTypeBox.

When present, an originalFileTypeBox shall follow a FileTypeBox Or SegmentTypeBox, with at most an
ExtendedTypeBox and/or FreeSpaceBox(es) in between.

The processing model for a file reader is equivalent to removing both FileTypeBox/segment TypeBox and
OriginalFileTypeBox, and inserting in their place the child boxes of the originalFileTypeBox. In the
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case of compressed top-level boxes, the resulting replacement and decompression of the file shall be a

compliant uncompressed ISOBMFF file.

8.19.5.2 Syntax

aligned(8) class OriginalFileTypeBox extends Box('otyp') {
}

8.19.6 Compressed movie box

8.19.6.1 Definition

Box [[ype: ' imov"

Replpcement Type: "moov’
Mangatory: No

Quantity: Zero or One

A coppressedMovieBox contains a compressed version of a MovieBox BoxPaylbad. The repla
of the compressedMovieBox for the algorithm specified in subclause 8.19.1 is""moov'.

There shall not be both a compressedMovieBox and a MovieBox in a filel

8.19.6.2 Syntax

alighed (8) class CompressedMovieBox
ektends CompressedBox ('!mov', 'moov') {

}
8.19.7 Compressed movie fragment box

8.19.7.1 Definition

Box [[ype: ' Imof"

Replpcement Type: "moof’
Mangatory: No

Quantity: Zero or One

Aco pressedMovieFragment/Box contains a compressed version of a MovieFragmentBox BoxH
repldcement type of the compressedmovieFragmentBox for the algorithm specified in subcla
'mooff '.

8.19,.7.2 Syntax

alighed (8) elass CompressedMovieFragmentBox
ektends\CempressedBox (' !mof', 'moof') {

}

fement type

ayload. The
ise 8.19.1 is

8.19.8 <.Compressed segment index box

8.19.8.1 Definition

Box Type: ' Isix"

Replacement Type: 'sidx'
Mandatory: No

Quantity: Zero or More

A CompressedSegment IndexBox contains a Compressed version of a SegmentIndexBox BoxP

ayload. The

replacement type of the compressedsegmentIndexBox for the algorithm specified in subclause 8.19.1 is

'sidx"'.

The referenced size and first offset fields of the uncompressed SegmentIndexBox payl

oad shall be

expressed in the compressed domain: they document the size and position of the referenced item in the
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file, and the referenced items may contain compressed top-level boxes. This ensures that byte-ranges
computed from the referenced size fields always resolve in one or more top-level boxes of the file,
potentially using box compression.

If a physical version of the decompressed file is to be produced for later consumption, the referenced
size and first offset fields in the uncompressed payload may need to be updated according to the
new size of the referenced items after decompression.

If the segmentIndexBox references an external file using box compression the referenced size and
first offset fields shall also be expressed in the compressed domain for the same reason as stated
above.

8.19.8.2 Syntax

aligned(8)|class CompressedSegmentIndexBox
extends|CompressedBox ('!six', 'sidx') {

}
8.19.9 Compressed subsegment index box

8.19.9.1 Definition

Box Type: ' ssx'

Replacemer]t Type: "ssix'
Mandatory:No

Quantity: Zero or More

A ComprespedSubsegmentIndexBox contains a compressed version of a SubsegmentIndexBox
BoxPayload| The replacement type of the Compressedsubsegment IndexBox for the algorithm specified in
subclause 8{19.1 is 'ssix".

The range fize fields of the uncompressed supsegmentIndexBox payload shall be expressed inp the
compressed domain: it documents the size of the partial subsegment in the subsegment, potentially
containing fompressed top-level boxes. This_ensures that byte-ranges computed from the range [size
fields alwayfs resolve in one or more top-level boxes of the file, potentially using box compression, jor in
a subset of § MediabDataBox payload.

8.19.9.2 Syntax

aligned(8)|class CompressgdSitibsegmentIndexBox
extends|CompressedBox(“ssx', 'ssix') {

}

9 Hint track formats

9.1 RTP Tnd SRTP hint track format

9.1.1 Overview

This subclause defines a hint track format for RTP; when processed by a server, the hint track shall
yield a stream of RTP packets that conform to IETF RFC 3550([2] and IETF RFC 3551101,

In standard RTP, each media stream is sent as a separate RTP stream; multiplexing is achieved by
using IP’s port-level multiplexing, not by interleaving the data from multiple streams into a single RTP
session. However, if MPEG is used, it may be necessary to multiplex several media tracks into one RTP
track (e.g. when using MPEG-2 transport in RTP, or FlexMux). Each hint track is therefore tied to a set
of media tracks by track references. The hint tracks extract data from their media tracks by indexing
through this table. Hint track references to media tracks have the reference type 'hint"'.
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This design decides the packet size at the time the server hint track is created; therefore, in the
declarations for the hint track, we indicate the chosen packet size. This is in the sample-description.
Note that it is valid for there to be several RTP hint tracks for each media track, with different packet
size choices. Similarly the time-scale for the RTP clock is provided. The timescale of the server hint
track is usually chosen to match the timescale of the media tracks, or a suitable value is picked for the
server. In some cases, the RTP timescale is different (e.g. 90 kHz for some MPEG payloads), and this
permits that variation. Session description (SAP/SDP) information is stored in UserbataBoxes in the
track.

RTP hint tracks do not use the compositionoffsetBox. Instead, the hinting process for server hint tracks
establishes the correct transmission order and timestamps, perhaps using the transmission time offset

tos

transmission times.

Hintpd content may require the use of SRTP for streaming by using the hint track'form

ht for SRTP,

defijed here. SRTP hint tracks shall form a stream of packets that shall conform te,IETF RHC 3711, and
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
he on-the-fly encryption and integrity protection that must be-applied.
9.1.2 Sample description format
9.1.2.1 Structure
RTP|server hint tracks are hint tracks (media handler 'hint'), with an entry-format in|the sample
descfiption of 'rtp ':
clask RtpHintSampleEntry () extends HintSampleEntry ('rtp ') {
uint (16) hinttrackversion = Iy
uint (16) highestcompatibleyvi@grsion = 1;
uint (32) maxpacketsize;
}
The hinttrackversion is currently 1; the highest compatible version field specifies the oldlest version
withf which this track is backward-compatible.
The haxpacketsize indicates the size of the largest packet that this track will generate.
The pdditional data is\a’set of boxes, from the following.
class timescaleentry() extends Box('tims') {
uint (32) =imescale;
}
clasls giméoffset () extends Box('tsro') {
intN32) offset;
}
class sequenceoffset () extends Box('snro') {
int (32) offset;

}

The timescale entry is required. The other two are optional. The offsets over-ride the default server
behaviour, which is to choose a random offset. A value of 0, therefore, will cause the server to apply no
offset to the timestamp or sequence number respectively.

An SRTP Hint Sample entry is used when it is required that SRTP processing is required.

clas
u
u
u

s SrtpHintSampleEntry () extends HintSampleEntry ('srtp') {

int (16) hinttrackversion = 1;
int (16) highestcompatibleversion = 1;
int (32) maxpacketsize;
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Fields and boxes are defined as for the RtpHintsampleEntry ("rtp ') of the ISO Base Media File Format.
However, an srTPProcessBox shall be included in an srtpHintSampleEntry as one of the additionaldata

boxes.

9.1.2.2 SRTP process box

BOX'Pype:‘srpp'
Container: SrtpHintSampleEntry

Mandatory:

Yes

Quantity: Exactly one

The srTPPr

aligned(8)
unsigne
unsigne
unsigne
unsigne
SchemeT
Schemel
}
The Scheme
tracks. They
indicate the
algorithmic
to establish
definition o

The algorit
identifiers ¢
choice of alg
format.

cessBox may instruct the server as to which SRTP algorithms should be applied.

class SRTPProcessBox extends FullBox('srpp', version, 0) {
int (32) encryption algorithm rtp;

int ( encryption algorithm rtcp;

int ( integrity algorithm rtp;

int( integrity algorithm rtcp;

ypeBox scheme type box;

hformationBox info;

32)
32)
32)

TypeBox and SchemeInformationBox have the syntax defined abeve for protected nj
r serve to provide the parameters required for applying SRTR.\Flte schemeTypeBox is us
necessary key-management and security policy for the stream in extension to the def
pointers provided by the srRTPProcessBox. The key-manageément functionality is also

all the necessary SRTP parameters as listed in IETF RFC 3711:2004, Section 8.2. The ¢
f protection schemes is out of the scope of the file format.

hms for encryption and integrity protection.ate defined by SRTP. The following fo
re defined here. An entry of four spaces ($20$20s20520) may be used to indicate tha
rorithm for either encryption or integrity protection is decided by a process outside th

edia
bd to
ined
used
xact

rmat
t the
b file

Format

Algorithm

$20$20$209

The choice of algorithim for either encryption or integrity protection is decided
process outside the(filée format

by a

ACM1

Encryption usingAES in Counter Mode with 128-bit key, as defined in IETF RFC 3711:2
Section 4.1.1.

004,

AF81

Encryptioniusing AES in F8-mode with 128-bit key, as defined in IETF RFC 3711:2
Section 4.1.2.

004,

ENUL

Encryption using the NULL-algorithm as defined in IETF RFC 3711:2004, Section 4

1.3.

SHM2

Integrity protection using HMAC-SHA-1 with 160-bit key, as defined in IETF RFC 3711:2
Section 4.2.1.

004,

ANUL

Integrity protection not applied to RTP (but still applied to RTCP). NOTE This is Y
Onb/ﬁn‘integrityialgorithmirtp.

alid

9.1.3

Sample format

9.1.3.1 Sample format definition

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). The size of the sample is
known from the sample size table.
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aligned(8) class RTPsample {
unsigned int (16) packetcount;
unsigned int (16) reserved;
RTPpacket packets[packetcount];
byte extradatall]l;

}

9.1.3.2 Packet entry format

Each packet in the packet entry table has the following structure:

aligned (8) class RTPpacket {

int (32) relative time;

/ th 11T t fJ‘_Cl\.}.D f\JJ_lII J‘.llJ‘.tJ‘.C{lJ‘_ CI.tJI_\Jll f\JJ_ th PTP
/I/ header (16 bits), and the bit positions correspond
blit (2) RTP version;

bt (1) P bit;

bt (1) X bit;

it (4) CSRC_count;

bt (1) M bit;

Pt (7) payload type;

unhsigned int (16) RTPsequenceseed;

ynsigned int (13) reserved = 0;

upsigned int (1) extra flag;

uphsigned int (1) bframe flag;

unhsigned int (1) repeat flag;

ynsigned int (16) entrycount;

1

f (extra flag) {
uint (32) extra information length;
box extra data tlv([];

O, —~—

btaentry constructors[entrycount];
}
The pemantics of the fields for RTP server hint tracgks is specified below. RTP reception hinft tracks use
the §ame packet structure. The semantics of the fields when the packet structure is usegl in an RTP
reception hint track is specified in subclause'9:4.1.4.

In s¢rver hint tracks, the relative tifde field ‘warps’ the actual transmission time awqy from the
sample time. This allows traffic smoothing.

The following 2 bytes exactly oyerlay 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 rRTP_version and[cSRC_count
are ileserved in server (transmission) hint tracks and the server fills in these fields.

The pequence seed is thebasis for the RTP sequence number. If a hint track causes multiple ¢opies of the
sam¢ RTP packet td be sent, then the seed value would be the same for them all. The server normally
addqa random off$et to this value (but see above, under 'sequenceoffset').

extrp flag équal to 1 indicates that there is extra information before the constructors, in|the form of
ype-length-value sets.

extrp\Mformation lengthindicatesthelengthinbytes ofall extrainformation before the constructors,
which includes the four bytes of the extra information length field. The subsequent boxes before
the constructors, referred to as the TLV boxes, are aligned on 32-bit boundaries. The box size of any
TLV box indicates the actual bytes used, not the length required for padding to 32-bit boundaries.
The value of extra information length includes the required padding for 32-bit boundaries.

The rtpoffsetTLV ('rtpo') gives a 32-bit signed integer offset to the actual RTP timestamp to place
in the packet. This enables packets to be placed in the hint track in decoding order, but have their
presentation timestamp in the transmitted packet be in a different order. This is necessary for
some MPEG payloads.

The bframe flag indicates a disposable ‘b-frame’. The repeat flag indicates a ‘repeat packet’, one that
is sent as a duplicate of a previous packet. Servers may wish to optimize handling of these packets.
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9.1.3.3 Constructor format

There are various forms of the constructor. Each constructor is 16 bytes, to make iteration easier. The

first byte is

aligned(8)

a union discriminator:

class RTPconstructor (type) {

unsigned int (8) constructor type = type;

}

aligned(8)
extends

{

class RTPnoopconstructor
RTPconstructor (0)

uint (8)
}

aligned (8)
extends
{
unsigne
unsigne
unsigne

}

aligned (8)
extends

{
signed
unsigne
unsigne
unsigne
unsigne
unsigne

}

aligned (8)
extends
{
signed
unsigne
unsigne
unsigne
unsigne
}
The immed
hint tracks
the media t
index into t
only associc

The bytesp
which the a

pad[15];

class RTPimmediateconstructor
RTPconstructor (1)

int (8) count;
int (8) data[count];
int (8) pad[1l4 - count];

class RTPsampleconstructor
RTPconstructor (2)

nt (8) trackrefindex;
(16) length;
(32) samplenumber;
int (32) sampleoffset;
(16) bytesperblock = 1;
(16) =

samplesperblock 1;

class RTPsampledescriptionconstructds
RTPconstructor (3)

nt (8) trackrefindex;

) length;

) sampledescriptidnindex;
) sampledescripticonoffset;
) reserved;

where the media istssent ‘in the clear’, the sample entry then specifies the bytes to copy
rack, by giving the sample number, data offset, and length to copy. The track reference
he table of track-references (a strictly positive value), name the hint track itself (-1), o
ted mediatrack (0). (The value zero is therefore equivalent to the value 1.)

trblockiand samplesperblock concern compressed audio, using a scheme prior to MH
1dio(framing was not evident in the file. These fields have the fixed values of 1 for MP4

in-alaman

The Sampleu = LLt./t; . madaallawe candinag af camnla dacerintione Gashich vaanld cont

ate mode permits theinsertion of payload-specific headers (e.g. the RTP H.261 header].

For
from
may
I the

4, in
files.

al
IO CTToOvY S ot OIS O Su T P O C ot P troro— vy TIICI vy oo CoTrto CroeT

tary

stream descriptors), by reference, as part of an RTP packet. The index is the index of a sampleEntryin a
SampleDescriptionBox, and the offset is relative to the beginning of that sampleEntry.

For complex cases (e.g. encryption or forward error correction), the transformed data would be placed
into the hint samples, in the extradata field, and then sample mode referencing the hint track itself
would be used.

Notice that there is no requirement that successive packets transmit successive bytes from the media
stream. For example, to conform with RTP-standard packing of H.261, it is sometimes required that a
byte be sent at the end of one packet and also at the beginning of the next (when a macroblock boundary

falls within
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9.1.4 SDP information

9.1.4.1 Overview

Streaming servers using RTSP and SDP usually use SDP as the description format; and there are
necessary relationships between the SDP information, and the RTP streams, such as the mapping
of payload IDs to MIME names. Provision is therefore made for the hinter to leave fragments of SDP
information in the file, to assist the server in forming a full SDP description. Note that there are required
SDP entries, which the server should also generate. The information here is only partial.

SDP information is formatted as a set of boxes within UserbDataBoxes, at both the movie and the track

level
first

9.1.4
At th

alig
}

aligq
u
q

}
The

here
The

9.1.4

. The text in the movie-level SDP box should be placed before any media-specific lines
‘m="1in the SDP file).

.2 Movie SDP information

e movie level, within the UserpataBox, a hint information container box may occur:
ned (8) class moviehintinformation extends Box ('hnti') {
hed (8) class rtpmoviehintinformation extends Box ('rtp \"MV{

[int (32) descriptionformat = 'sdp ';
har sdptextl[];

oviehintinformation box may contain information for multiple protocols; only RT
The RTP box may contain information for various,description formats; only SDP is d
bdptext is correctly formatted as a series of lines, €ach terminated by <crlf>, as require

1.3 Track SDP information

Att

e track level, the structure is similar; however, we already know that this track is

track, from the sample description. Therefore the child box merely specifies the description

ali

}

ali
e

}

ed (8) class trackhintinformation extends Box ('hnti') {

ed(8) class rtptracksdphintinformation extends Box('sdp ') {
ar sdptext[];

The pdptext is correctlysformatted as a series of lines, each terminated by <crlf>, as requirg

9.1.

In

Statistiealinformation

dition\to the statistics in the hint media header, the hinter may place extrg

(before the

P is defined
efined here.
d by SDP.

in RTP hint
format.

d by SDP.

data in a

hintlstattsticsbox, in the track user-data box. This is a container box with a variety of sulp-boxes that
it may<comntain.

aligned (8) class hintstatisticsbox extends Box ('hinf') {
}
aligned (8) class hintBytesSent extends Box('trpy') {

uint (64) bytessent; } // total bytes sent, including 12-byte RTP headers
aligned(8) class hintPacketsSent extends Box ('nump') {

uint (64) packetssent; } // total packets sent
aligned (8) class hintBytesSent extends Box('tpyl') {

uint (64) bytessent; } // total bytes sent, not including RTP headers
aligned (8) class hintBytesSent extends Box('totl') {

uint (32) bytessent; } // total bytes sent, including 12-byte RTP headers
aligned (8) class hintPacketsSent extends Box('npck') {

uint (32) packetssent; } // total packets sent
aligned (8) class hintBytesSent extends Box('tpay') {

uint (32) bytessent; } // total bytes sent, not including RTP headers
aligned (8) class hintmaxrate extends Box('maxr') { // maximum data rate

uint (32) period; // in milliseconds
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uint (32) bytes; } // max bytes sent in any period 'period' long
// including RTP headers

aligned(8) class hintmediaBytesSent extends Box ('dmed') {

uint (64) bytessent; } // total bytes sent from media tracks
aligned(8) class hintimmediateBytesSent extends Box ('dimm') {

uint (64) bytessent; } // total bytes sent immediate mode
aligned(8) class hintrepeatedBytesSent extends Box('drep') {

uint (64) bytessent; } // total bytes in repeated packets
aligned(8) class hintminrelativetime extends Box('tmin') {

int (32) time; } // smallest relative transmission time, milliseconds
aligned(8) class hintmaxrelativetime extends Box ('tmax') {

int (32) time; } // largest relative transmission time, milliseconds
aligned(8) class hintlargestpacket extends Box('pmax') {

uint (32 bytes—F Torgest—packet—Serrs; J_uk,ludj_ug RfP—treadeT
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 It]is possible that not all these sub-boxes are present, and that there can be multiple hintmax

boxes, covering different periods.

CT and FLUTE hint track format

The file forthat supports multicast/broadcast delivery of files with-FEC protection. Files to be deliv
are stored §is items in a container file (defined by the file format) and the MetaBox is amended
informatior] on how the files are partitioned into source\symbols. For each source block of a
encoding, additional parity symbols can be pre-computed and stored as FEC reservoir items.
partitioning depends on the FEC scheme, the target packet size, and the desired FEC overhead.
composed dource symbols can be stored as File reservoir items to minimize duplicate informati
the containgr file especially with MBMS-FEC. The actual transmission is governed by hint tracks
contain seryer instructions that facilitate the eficapsulation of source and FEC symbols into packet

FD hint tracks have been designed for the ALC/LCT (asynchronous layered coding/layered co
transport) and FLUTE (file delivery over-unidirectional transport) protocols. LCT provides trang
level suppoft for reliable content delivery and stream delivery protocols. ALC is a protocol instanti
of the LCT puilding block, and it, serves as a base protocol for massively scalable reliable mult
distribution] of arbitrary binarytobjects. FLUTE builds on top of ALC/LCT and defines a protocq
unidirectiofal delivery of fil€s:

FLUTE defines a file delivery table (FDT), which carries metadata associated with the files deliver
sessiongand provides mechanisms for in-band delivery and updates of FDT. In conf]
ies on other means for out-of-band delivery of file metadata, e.g., an electronic service g
that is norrpally-delivered to clients well in advance of the ALC/LCT session combined with up
fragments thatcan be sent during the ALC/LCT session.

rate

ered
with
FEC
The
Pre-
nin
that
S.

ding
port
ition
icast
] for

bd in
rast,
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date

File partitionings and FEC reservoirs can be used independently of FD hint tracks and vice versa.

The

former aid the design of hint tracks and allow alternative hint tracks, e.g., with different FEC overheads,
to re-use the same FEC symbols. They also provide means to access source symbols and additional
FEC symbols independently for post-delivery repair, which may be performed over ALC/LCT or FLUTE
or out-of-band via another protocol. In order to reduce complexity when a server follows hint track

instructions, hint tracks refer directly to data ranges of items or data copied into hint samples.

It is recommended that a server sends a different set of FEC symbols for each retransmission of a file.

The syntax for using the MetaBox as a container file for source files is defined in 8.10.4, partitions, file

and FEC reservoirs are defined in 8.12.8, while the syntax for FD hint tracks is defined in 9.2.
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9.2.2 Design principles

The support for file delivery is designed to optimize the server transmission process by enabling ALC/
LCT or FLUTE servers to follow simple instructions. It is enough to follow one pre-defined sequence
of instructions per channel in order to transmit one session. The file format enables storage of pre-
computed source blocks and symbol partitionings, i.e., files may be partitioned into symbols which
fit an intended packet size, and pre-computing a certain amount of FEC-symbols that also can be
used for post-session repair. The file format also allows storage of alternative ALC/LCT or FLUTE
transmission session instructions that may lead to equivalent end results. Such alternatives may be
intended for different channel conditions because of higher FEC protection or even by using different
error correction schemes. Alternative sessions can refer to a common set of symbols. The hint tracks
are fllexible and can be used to compose FDT fragments and interleaving of such fragment$ within the
actupl object transmission. Several hint tracks can be combined into one or more se§siohs involving
simyltaneous transmission over multiple channels.

It is
sche
tran

important to make a difference between the definition of sessions for trdnsmissjon and the
duling of such sessions. ALC/LCT and FLUTE server files only address eptimization of the server
kmission process. In order to ensure maximal usage and flexibility of sueh'pre-defined sessions, all

deta
sche
sess
sche
iden

The

Is regarding scheduling addresses, etc. are kept outside the definition' of the file form
duling applications decide such details, which are not important for optimizing ti
ons per se. In particular, the following information is out~¢f-scope of the file f¢
duling, target addresses and ports, source addresses and paorts, and so-called transmis
ifiers (TSI).

sample numbers associated with the samples of a filé delivery hint track provide {

at. External
ransmission
rmat: time
sion session

) numbered

br a default
hpply linear
b send ALC/

sequence. Hint track sample times provide send timestof ALC/LCT or FLUTE packets fi
bitrgte. Depending on the actual transmission bitrate,"an ALC/LCT or FLUTE server may
time| scaling. Sample times may simplify the scheduling process, but it is up to the server t
LCT pr FLUTE packets in a timely manner.

brhead for a
b-block.

A schematic picture of a file containing thrée-alternative hint tracks with different FEC ov
sourge file is provided in Figure 4. In this;example, each source block consists of only one st

Storage format of a single file

File item FEC reservoir item s

FEC for Src Block #1

T
|_FECTor Src Block™ #2

N
L3 x
track #1
(10% FEC) | Src Sym [0-5119] | FEC Sym #110-511] | SrcSym[5120-10240] | FEC Sym #2 [0-511] | _
track #2
(~12% FEC) | sresym(0-5119] | FECSym#110-6141 [ srcSym(5120-102401 | FECSym#2[0-6141 |
track #3
(14% FEC) | Src Sym [0-5119] | FECSym#1[0-716] | srcSym[5120-10240] | FECSym#2[0-716] |

»

Figure 1 — Different FEC overheads of a source file provided by alternative hint tracks
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The source file in Figure 4 is partitioned into 2 source blocks containing symbols of a fixed size. FEC
redundancy symbols are calculated for both source blocks and stored as FEC reservoir items. As the
hint tracks reference the same items in the file there is no duplication of information. The original
source symbols and FEC reservoirs can also be used by repair servers that don’t use hint tracks.

9.2.3 Sample description format

9.2.3.1 Definition

FD hint tracks are tracks with handler type 'hint' and with the entry-format 'fdp ' in the

SampleDescpiptronBe—The ED-hintsample-entry-is-containedinthe Semprebeseriptionbeon

9.2.3.2 Syntax

class FDHiptSampleEntry () extends HintSampleEntry ('fdp ') {
unsignef@l int (16) hinttrackversion = 1;
unsignefl int (16) highestcompatibleversion = 1;
unsignefl int (16) partition entry ID;
unsignefl int (16) FEC overhead;

}

9.2.3.3 Se¢mantics

partition ¢ntry ID indicates the partition entry in the FpItemInfodmationBox. A zero value indi¢ates
that no| partition entry is associated with this sample entry<e.g., for FDT. If the corresponding
FD hin{ track contains only overhead data this value should-indicate the partition entry whose
overhead data is in question.

FEC overhefd 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 sglect
a sessign group (and corresponding FD hint tracks). If the corresponding FD hint track confains
only overhead data this value should indicate the protection overhead achieved by using all FD{hint

tracks in a session group up to the FD hint track in question.

The hinttrfckversion and highestcompatibleversion fields have the same interpretation as i the

RTP hint sa
not provide

File entries

ple entry described in 9.1:2. As additional data a timescaleentry box may be provid
, there is no indication given on timing of packets.

needed for an FDT or an electronic service guide can be created by observing all sa

pd. If

mple

" the
nced

entries of alhint track and théweorresponding item information boxes of the items referenced by
above partition entry IDs. No'sample entries shall be included in the hint track if they are not refere
by any samjple.

9.2.4 Sample format

9.2.4.1 Szrmple container

Each FD sample in the hint track will generate one or more FD packets.

Each sample contains two areas: the instructions to compose the packets, and any extra data needed
when sending those packets (e.g., encoding symbols that are copied into the sample instead of residing
in items for source files or FEC). The size of the sample is known from the sample size table.

aligned(8) class FDsample extends Box('fdsa') {
FDPacketBox packetbox[]
ExtraDataBox extradata; //optional

}

Sample numbers of FD samples define the order they shall be processed by the server. Likewise,
FDpacketBoxes in each FD sample should appear in the order they shall be processed. If the
timescaleentry box is present in the FpHintSampleEntry, then sample times are defined and provide
relative send times of packets for a default bitrate. Depending on the actual transmission bitrate, a
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server may apply linear time scaling. Sample times may simplify the scheduling process, but it is up to
the server to send packets in a timely manner.

9.2.4.2 Packet entry format

Each packet in the FD sample has the following structure (see IETF RFC 3926,[31 IETF RFC 3450,[4] and
IETF RFC 3451[3D):

aligned (8) class FDpacketBox extends Box('fdpa') {

LCTheaderTemplate LCT header info;
unsigned int (16) entrycountl;
LCTheaderFxtension header extension constructors[ entrycount] ]:
uynhsigned int (16) entrycount2;
taentry packet constructors[ entrycount2 ];

}
The [LCT header info contains LCT header templates for the current FD packet: Header extension
consftructors are structures which are used for constructing the LCT header"extensipns. Packet
consftructors are used for constructing the FEC payload ID and the source synibols in an FD|packet.

9.2.4.3 LCT header template format

The LCT header template is defined as follows:

alighed (8) class LCTheaderTemplate {

uphsigned int (1) sender current time present;
unhsigned int (1) expected residual time present;
unsigned int (1) session close bit;

upnsigned int (1) object close bit;

unhsigned int (4) reserved;

uynsigned int (16) transport object identiMier;

}
It cap be used by a server to form an LCT headep,for a packet. Note that some parts of the hejder depend
on the server policy and are not included in‘the template. Some field lengths also depend|on the LCT
header bits assigned by the server. The server may also need to change the value of the trangport object
identifier (TOI).

9.2.4.4 LCT header extensioniconstructor format

The LCT header extension constructor format is defined as follows:

alighed (8) class LCTheaderextension {
uphsigned int (8) (hedder extension type;
iff (header extension type > 127) {
unsigned,_Int (8) content[3];

}
ellse {

upsigned~¥nt (8) length;

iff (Yength > 0) {

ungsigned int (8) content[ (length*4) - 2];

—

}
A positive value of the length field specifies the length of the constructor content in multiples of 32 bit
words. A zero value means that the header is generated by the server.

The usage and rules for LCT header extensions are defined in IETF RFC 3451[2] (LCT RFC). The header
extension_type contains the LCT header extension type (HET) value.

HET values between 0 and 127 are used for variable-length (multiple 32-bit word) extensions. HET
values between 128 and 255 are used for fixed length (one 32-bit word) extensions. If the header
extension type is smaller than 128, then the length field corresponds to the LCT header extension
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length (HEL) as defined in IETF RFC 3451[5]. The content field always corresponds to the header
extension content (HEC).

NOTE A server can identify packets including FDT by observing whether EXT_FDT (header extension
type == 192)is present.

9.2.4.5 Packet constructor format

There are various forms of the constructor. Each constructor is 16 bytes in order to make iteration
easier. The first byte is a union discriminator. The packet constructors are used to include FEC payload
ID as well as source and parity symbols in an FD packet.

aligned(8)|class FDconstructor (type) {
unsignefl int (8) constructor type = type;

}

aligned(8)|class FDnoopconstructor extends FDconstructor (0)

{
unsignefl int (8) pad[1l5];
}

aligned(8)|class FDimmediateconstructor extends FDconstructor (1)

{

unsignefl int (8) count;
unsignefl int (8) data[count];
unsigne@l int (8) pad[l4 - count];

}

aligned(8)|class FDsampleconstructor extends FDconstructoer (2)

{

signed Lnt (8) trackrefindex;
unsignefl int (16) length;

unsignefl int (32) samplenumber;
unsignedl int (32) sampleoffset;
unsignefl int (16) bytesperblock = 1;
unsignefl int (16) samplesperblock = 1;

}

aligned (8)|class FDitemconstructor exXtends FDconstructor (3)

{

unsignef@l int (16) item ID;

unsignefl int (16) extent index;

unsigne@l int (64) data offset; //offset in byte within extent

unsigne@l int (24) data sk&hgth; //non-zero length in bytes within extent or

//1if (data_length==0) rest of extent
}
aligned(8)|class FDitemconstructorLarge extends FDconstructor (5)
{

unsignefl int (32) item ID;

unsignefl int(3%) extent index;

unsigne@l inft (64) data offset; //offset in byte within extent

unsigne@l 4nt (24) data_ length; //non-zero length in bytes within extent or
if (da‘ra_]pnnfh::(ﬂ 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;

}
9.2.4.6 Extra data box

Each sample of an FD hint track may include extra data stored in an ExtrabataBox:

aligned(8) class ExtraDataBox extends Box('extr') ({
FECInformationBox feci;
bit (8) extradatal];
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9.2.4.7 FEC information box

9.2.4.7.1 Definition

Box Type: 'feci"
Container: ExtrabDataBox
Mandatory: No
Quantity: Zero or One

The FECInformationBox stores FEC encoding ID, FEC instance ID and FEC payload ID which are needed
when sending an FD packet.

9.2.4.7.2 Syntax
aligphed(8) class FECInformationBox extends Box('feci') {
upnsigned int (8) FEC encoding ID;
unsigned int (16) FEC instance ID;
unsigned int (16) source block number;
uynsigned int (16) encoding symbol ID;

}

9.2.4.7.3 Semantics

FEC fncoding 1D identifies the FEC encoding scheme and-‘is’ subject to IANA registration (see
ETF RFC 5052), in which (i) value zero corresponds ‘to” the "Compact No-Code FEC scheme"
hlso known as "Null-FEC" (IETF RFC 3695lel); (ii) value one corresponds to the “MBMS FEC”
[3GPP TS 26.346[2]); (iii) for values in the range df0 to 127, inclusive, the FEC scheme is Fully-
bpecified, whereas for values in the range of 428 to 255, inclusive, the FEC schenie is Under-
bpecified.

FEC linstance ID provides a more specific identification of the FEC encoder being used fqr an Under-
bpecified FEC scheme. This value shouldbe set to zero for Fully-Specified FEC schemes pnd shall be
gnored when parsing a file with FEC_sencoding_ID in the range of 0 to 127, inclusive. FEC_instance_
D is scoped by the FEC_encoding_ID?See IETF RFC 5052 for further details.

sourfe block number identifies from which source block of the object the encoding symbol(s) in the FD
backet are generated.

encoding symbol ID identifie’s which specific encoding symbol(s) generated from the sourfe block are
Carried in the FD packet.

9.3 | MPEG-2 transport hint track format

9.3.1 Overview

MPE|G-2,TS (transport stream) is a stream multiplex which can carry one or more programs, consisting

of aydio; 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.

The MPEG-2 TS hint track definition supports so-called “precomputed hints”. Precomputed hints make
no use of including data by reference from other tracks, but rather MPEG-2 TS packets are stored as
such. This allows reusing the MPEG-2 TS packets stored in a separate file. Furthermore, precomputed
hints facilitate simple recording operation.

In addition to precomputed hint samples, it is possible to include media data by reference to media
tracks into hint samples. Conversion of a received transport stream to media tracks would allow
existing players compliant with earlier versions of the ISO base media file format to process recorded
files as long as the media formats are also supported. Storing the original transport headers retains
valuable information for error concealment and the reconstruction of the original transport stream.
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9.3.2 Design principles

9.3.2.1 General principles
The design principles of the MPEG-2 TS hint track format are as follows.

A sequence of samples in an MPEG-2 TS hint track is a set of precomputed and constructed MPEG-2 TS
packets. Precomputed packets are TS packets which are stored unchanged in the case of reception or
will be sent as is. This is especially important where data cannot be de-multiplexed and elementary
streams 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.
Constructed packets use the same approach as RTP hint tracks, i.e., the sample contains instructions
for a strearping server to construct the packet. The actual media data is contained in other.fracks. A
track reference of type 'hint' is used.

9.3.2.2 Reusing existing transport streams

It was desirfed to reuse existing TS instances and therefore an additional mechanism exists to coVer a
wide variety of existing TS recordings. These recordings may consist not only of TS packets but have
preceding of trailing data with each TS packet. A specific case for preceding data is a 4-byte timestamp
in front of epch TS packet to remove the jitter of a transmission system. Aspécific case for trailing|data
is the addition of FEC when a TS packet is transmitted over an error-préne channel.

9.3.2.3 Tjming

MPEG-2 T defines a single clock for each program, runwming at 27MHz, which sampling value
is transporfed as PCRs in the TS for clock recovery. The timescale of MPEG-2 TS Hint Tracks is
recommended to be 90000, or an integer division or multiple thereof.

The decoding time of a sample in a MPEG-2 TS Hint.Track is the reception/transmission time of thelfirst
bit of that phacket or packet group which is recomiended to be derived from the PCR timestamps df the
TS, since if the PCR times are used, piece-wise.Jinearity can be assumed and the 'stts' table compacts
sensibly. Thle optional TsTimingBox 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. I the
case of a serfver hint track PCR timing is assumed.

NOTE When there are multiple packets in a sample, they cannot be given independent transmission|time
offsets.

9.3.2.4 Packet grouping

The samplefformat ferdPEG-2 Transport Stream Hint Tracks allows multiple TS packets in one saple.
Specific applications;’such as some IPTV applications, convey TS packets in an RTP stream. Only one
reception timesfamp can be derived for all TS packets carried in one RTP packet. Another applicgtion
for storing midtiple TS packets in a sample is SPTSs, where a sample contains all the TS packets ffor a
GoP. In this caseevery sampte s a TamdonT access PoiTt:

NOTE random-access to every TS packet is not possible by the means of the file format if multiple TS packets
per sample are used.

In the case of an MPTS only one packet per sample should be used. This facilitates the use of the sample
group mechanism on a per-packet basis.

9.3.2.5 Random-access points

A sync sample is a point at which processing of a track may begin without error. Both MPTS and SPTS
are supported by MPEG-2 TS Hint Tracks, however a random access point that is marked as a sync
sample is normally only defined for SPTS, where it specifies the beginning of a packet that contains the
first byte of an independently decodable media access unit (e.g. MPEG-2 video [-frames or MPEG-4 AVC
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IDR pictures) of a stream that uses differential coding. For MPTS, the 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 random-access with just the media data is possible.

NOTE1 in the case of an MPTS, the sync sample table is present but empty (which means essentially that no
sample is a sync sample).

Note also that in case of an SPTS, samples including multiple TS packets should have a sync point (e.g.
GoP boundary) at the start of a sample. The sync sample table then marks the samples the sync points
(e.g. the start of GoPs) 1f the sync sample table is absent all the samples are sync pomts If the sync

e ’ at the start

italso has to
decoder can

2

An application searching for a key frame can start reading at that location, but in'general
further MPEG-2 TS packets (regarding the file format these are subsequent samples) so-that thg
le a complete frame.

9.3.2.6 Application as a reception hint track

Recd
the ¢

ption hint tracks may be used when one or more packet streamgsof.data are recorded. T
rder, reception timing, and contents of the received packets athohg other things.

hey indicate

NOT
proc

1 Players can reproduce the packet stream that was received based on the reception hift tracks and
ss the reproduced packet stream as if it was newly received.

Recdption hint tracks have the same structure as hinttracks for servers.

The

track

Serv
pote
grac
rega

NOT
pack
The ¢
four
impl
refer

to hayve direct references to the media track(s) used by the first where data from those media track

the s

Ifre
are v

format of the reception hint samples is indicated by the sample description for the re
. Each protocol has its own reception hint samiple format and name.

ers using reception hint tracks as hints for sending of the received streams should
htial degradations of the received sfreams, such as transmission delay jitter and p3
bfully and ensure that the constraints of the protocols and contained data formats
rdless of the potential degradations of the received streams.

L2 As with server hint tracks, the sample formats of reception hint tracks can enable co

Ception hint

handle the
cket losses,
are obeyed

hstruction of

bts by pulling data out of gther tracks by reference. These other tracks could be hint tracks or media tracks.

xact form of these pointers is defined by the sample format for the protocol, but in general th
bieces of information: aitrack reference index, a sample number, an offset, and a length. Some of
cit for a particulanfprotocol. These 'pointers' always point to the actual source of the data, i.e.,
encing is disallowed. If a hint track is built 'on top' of another hint track, then the second hint tr

[ream.

eivedsdata is extracted to media tracks, the de-hinting process must ensure that the me
alidjile. the streams must be error-free (which requires e.g. error concealment).

ey consist of
these can be
indirect data
hck will need
s is placed in

dia streams

A sample with a size of zero 1s permitted in reception hint tracks, and such samples may be ignored.

9.3.3

Sample description format

9.3.3.1 Definition

The sample description for an MPEG2-TS reception hint track contains all static metadata that describe
the stream or a portion thereof, especially the PSI/SI tables. MPEG-2 TS reception hint tracks use an
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. When
present, the static metadata shall be valid for the MPEG2-TS packets it describes. Consequently, if a
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piece of static metadata changes in the stream, a new sample entry is needed for the first sample at or
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 particular sample.

9.3.3.2 Syntax

class MPEG2TSReceptionSampleEntry extends MPEG2TSSampleEntry ( rm2t’)

}

class MPEG2TSServerSampleEntry extends MPEG2TSSampleEntry ( sm2t”)

}

{
{

class MPEG2ISSampleFntry(name) extends HintSamplebntry (name) |
uint (16 hinttrackversion = 1;
uint (16 highestcompatibleversion = 1;
uint (8) precedingbyteslen;
uint (8) trailingbyteslen;
uint (1) precomputed only flag;
uint (7) reserved;
}
9.3.3.3 S¢mantics

hinttrackv

which t|

precedingb
may e.g

trailingby
may e.g

precompute

additional
PSI/SI t
a samp
that def
TSTimiyf

The followi

brsion is currently 1; the highestcompatibleversion field specifies the oldest version
his track is backward-compatible.

teslen indicates the number of bytes that are precedinig’each MPEG2-TS packet (w
. be a time-code from an external recording device).

Leslen indicates the number of bytes that are at¢he end of each MPEG2-TS packet (w
. contain checksums or other data that was added by a recording device).

_only flagindicates whether the associatéd’samples are purely precomputed if set ta

ables by means of the PATBox or the;#MTBox or other data, e.g. boxes that are only vali
e (which contains multiple packets)and describe the initial conditions of the STC or b
ine the content of the precedingor trailing data. There shall be at most one of each of pa
gBox, InitialSampleTimeBoxpresent within additionaldata

1g optional boxes for additionaldata are defined:

class PATBox ()
reserved;
PID;
sectiondatal];

extends Box ('"tPAT') {

class PMI'Box ()
reserved;
PID;
sectiondatal];

extends Box ('tPMT') {

with

hich

hich

1

ata is a set of boxes. This set can contain boxes that describe one common version of the

d for
oxes
'Box,

uint

uint

aligned(8)

uint (32)
uint (32)

}

class ODBox ()
reserved;
PID;
sectiondatal];

extends Box ('tOD ') {

class TSTimingBox () extends Box ('tsti') {
timing derivation method;
reserved;
PID;

class InitialSampleTimeBox () extends Box('istm') {
initialsampletime;

reserved;

The paTBox contains the section data of the PAT and each pMTBox contains the section data of one of the

PMTs.
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In the case of an SPTS, it is strongly recommended that the pMTBox is present in the additionaldata. If
the PMT is not present in the sample data, then it shall be present in the additionaldata. If the PMTBox
is present, it shall be the PMT for the program contained in the sample 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 paTBox 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.

initgetsenpletinespecifiesthe initial value of the sample timesin case the sample times do not start

'rom 0. Unlike media tracks, MPEG-2 TS hint track usually have sample times not stdrfting from O,

b.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 (M.«

In cdse 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
pditing.

timijhg derivation method is a flag which specifies the methodwhich was used to set the $ample time
for a given PID. The values for timing derivation method@ue as follows:

%0 reception time: the sample timing is derived from the reception time. It is not guajjanteed that
the STC was recovered for derivation of the reception time.

x1 piecewise linearity between PCRs: the sample time is derived from a reconstrudted STC for
this program. Piecewise linearity between adjacent PCRs is assumed and all TS pdckets in the
samples have a constant duration in this range.

9.3.4 Sample format

9.3.4.1 Definition
Each sample of an MPEG-2 TS Hint track consists of a set of
— pre-computed packets: one or more MPEG-2 TS packets with the associated headers an(d trailers

— fonstructed packets: instructions to compose one or more MPEG2-TS packets with th¢ associated
headers and trailers by pointing to data of another track.

Each MPEG-2"TS packet in the sample may be preceded with a preheader (precedingbytes),or followed
by 4 posttrailer (trailingbytes), as detailed in the Sample Description Format. The [size of the
prehleaderand the posttrailer are specified by precedingbyteslen and trailingbyteslen, 1lespectively,
in t&E sample description to allow compact sample tables with fewer chunks.

It is possible for a mixture of precomputed and constructed samples to occur in the same track. If
padding of the transport stream packet is required, this can be accomplished with the adaptation
field or explicitly by using the MPEG2TSTmmediateConstructor as appropriate.

NOTE1 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 can be variable or restricted, e.g. extensions
of this file format can define a sample to contain exactly one packet.

NOTE 2  Itis possible to compact common sequences of bytes in transport packets by including those bytes in
one or more 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 0xFF
bytes.
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9.3.4.2 Syntax

// Constru
aligned (8)
uint (8)
}
aligned(8)
extends
uint (8)
uint (8)
}
aligned(8)
extends
uint (8)
uint (16
uint (32
uint (32
}
// Packet
aligned(8)
uint (8)
uint (8)
if (syn
uint
} else
uint
uint
uint
bit(

MPEG
} else
// 1
}
uint (8)
}
// Sample
aligned(8)
MPEG2TS
}

9.3.4.3 S¢

precedingb
device.

ctor format
abstract class MPEG2TSConstructor (uint(8) type) {
constructor type = type;

class MPEG2TSImmediateConstructor

MPEG2TSConstructor (1) {
immediatedatalen;
data[immediatedatalen];

class MPEG2TSSampleConstructor
MPEG2TSConstructor (2) {

sampledatalen;
trackrefindex;
samplenumber;
sampleoffset;

Format
class MPEG2TSPacketRepresentation {
precedingbytes [precedingbyteslen];

sync _byte;
F byte == 0x47) {
(8) packet[187];
L £ (sync byte == 0x00 || sync byte == 0x01) {
(8) headerdatalen;
(4) reserved;
(4) num constructors;
) transport error indicator;
| ) payload unit start indicator;
| ) transport priority;
[ 3) PID;

P ) transport scrambling control;
P ) adaptation field control;

) continuity counter;

bync_byte == 0x00 && (adaptation fidld control == 10" ||
aptation field control == "117)).\{

nt (8) adaptation field[headerdatalen-3];
PTSConstructor constructops[num constructors];

L £ (sync byte == 0xFF) {

hplicit null packet that~has been removed
trailingbytes[trailtingbyteslen];
Format

class MPEG2TSSample {
PacketRepresentation sample[];

Pmantics

tes contains any extra data preceding the packet, typically provided by the recoy
For.example, this may include a timestamp.

ding

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
field 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 track
indexed by trackrefindex in the TrackReferenceBox with reference type 'nint'. If this value is
0xFF, it implies that a null packet has been removed at this position. All other values are currently
reserved.

trackrefindex indexes in the TrackReferenceBox with reference type 'nint' 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 starts from value 1. The

value 0

138

is reserved for future use.
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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 mMpEG2TSPacket shall be equal to the length of the transport stream packet being constructed,

minus 1 byte, which is 187.

trailingbytes contains any extra data following the packet. For example, this may include a checksum.

sam

imme

head|

Neit
The

priog
adap
defiped in in ISO/IEC 13818-1[13],

9.3.1

9.3.]

This

the four character code of the;SampleEntry, and appending boxes containing both de
protection mechanism and(the original four character code. However, in this case the
protgcted; it is an ‘in the clear’ hint track which contains protected data. This subclause de
hint ftracks should be marked as carrying protected data, using a similar mechanism, and
samg¢ boxes.
9.3.5.2 Syntax
clasfs ProtectedMPEG2TransportStreamSampleEntry

ekternds® MPEG2TSSampleEntry ("pm2t"') {

PrgtectionSchemeInfoBox SchemeInformation;

}

ul =N

T cIrC Tt

ndicates the starting byte position of the referred media sample contained in the pacl
bampledatalen bytes are included. sampleoffset starts from value 0.

TS E

Hiatedatalen indicates the number of bytes within the field data that are indcluded in
rather than data being included into the sample by reference to a media track.

rdatalen indicates the length of the TS packet header (without the sync byte) in byte
has the value 3 if the adaptation field is not present or the value (adaptation field
Where adaptation field length isthe first octet of the structure ddaptation field 3
SO/IEC 13818-1[12],

her the format of precedingbytes nor trailingbytes are defined by this document.

remaining fields (transport error indicator, ,pAyload unit start indicator,
rity, PID, transport scrambling control, adagtation field control,
tation field) of the sample structure containla copy of the packet header of the T

continui

Protected MPEG 2 transport streanrhint track

.1 Overview

subclause defines a mechanisinfor marking media streams as protected. This works

gmpleoffset

ket of which

the sample

s. This field
| length+3),
s defined in

transport
Ly counter,
5 packet, as

by changing
tails of the
track is not
scribes how
htilizing the

9.3.5.3 Semantics

The ProtectionschemeInfoBox (defined in 8.12.2) shall contain details of the protection scheme applied.
This shall include the originalFormatBox which shall contain the original sample entry type of the
MPEG2TSSampleEntry.
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9.4 RTP, RTCP, SRTP and SRTCP reception hint tracks

9.4.1 RTP reception hint track

9.4.1.1 Overview

This subclause specifies the reception hint track format for the real-time transport protocol (RTP), as
defined in IETF RFC 3550021,

RTP is used for real-time media transport over the Internet Protocol. Each RTP stream carries one

media type

and one RTP rr—\r‘ppfinn hint track carries one RTP stream Hence, rpr‘nrding of an a1

1dio-

visual prog}

The design
server hint
similarly re
Furthermor
possible.

The format

or converting the RTP packet payloads to media samples and including thém by reference to the

samples, or
tracks alloy
to process

headers ret
stream. It is
recording o

9.4.1.2 S3mple description format

The entry-fi
the sample

class Rece
uint (16
uint (16
uint (32

}

The entry-fi

the entry-fg

reception h

The additi
additional

The timesc

'am results into at least two RTP reception hint tracks.

of the RTP reception hint track format follows as much as possible the design bf'the
track format. This design should ensure that RTP packet transmission, operates
gardless whether it is based on RTP reception hint tracks or RTP server hint tr
e, the number of new data structures in the file format was consequently-kept as smz

combining both approaches. As noted earlier, conversion of received streams to m
vs existing players compliant with earlier versions of‘the ISO base media file fo
recorded files as long as the media formats are also stipported. Storing the original
hins valuable information for error concealment and,the reconstruction of the original
noted that the conversion of packet payloads to.media samples may happen "off-line"
f the streams in precomputed RTP reception hinttracks has been completed.

brmat in the sample description for the RTP reception hint tracks is 'rrtp'. The synt

bntry is the same as for RTP serverhint tracks having the entry-format 'rtp .
| vedRtpHintSampleEntry () extends HintSampleEntry {
hinttrackversion =[1;
highestcompatibieuversion
maxpacketsize;

('rrtp')

1;

prmat identifier inthe sample description of the RTP reception hint track is different
rmat in the sample' description of the RTP server hint track, in order to avoid using an
nt track thatcontains errors as a valid server hint track.

naldata-S€tof boxes may include the timescaleentry and timeoffset boxes. Moreovel
ata may-contain a timestamp synchrony box.

h1éentry box shall be present and the value of timescale shall be set to match the

RTP
very
hcks.
111 as

of the RTP reception hint tracks allow storing of the packet payloads in the hint sampples,

hint
edia
rmat
RTP
RTP
hfter

hx of

from
RTP

", the

rlock

frequency

ftho RTD timoctamne aftho ctroam canturoad in tho rocontian hint traclk
’3 —tHReSHRP SotHhe-SHead-capiieaihitheecepaohl iRt H36xK4

Tt

The timeoffset may be present. If the timeoffset box is not present, the value of the field offset is
inferred to be equal to 0. The value of the field offset is used for the derivation of the RTP timestamp,
as specified in 9.4.1.4.

RTP timestamps typically do not start from zero, especially if an RTP receiver 'tunes' into a stream. The
timeoffset box should therefore be present in RTP reception hint tracks and the value of offset in the
timeoffset box should be set equal to the first RTP timestamp of the RTP stream in reception order.

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.
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s timestampsynchrony () extends Box('tssy') {
reserved;

timestamp_ sync;

timestamp sync equal to 0 indicates that the RTP timestamps of the present RTP reception hint track
derived from Formula 1 (in 9.4.1.4) may or may not be synchronized with RTP timestamps of other
RTP reception hint tracks.

timestamp_sync equal to 1 indicates that the RTP timestamps of the present RTP reception hint track
derived from Formula 1 (in 9.4.1.4) reflect the received RTP timestamps exactly (without corrected
synchronization to any other RTP reception hint track).

time

Whe
usin
rece

withjout synchronization correction using RTCP Sender Reports. If it is expécted that the Rl

hint
be s¢

time)
The

Whe
RTC
("tsr

Zero
addi

clas
yl

}

The

samj

9.4.]

The
serv
If m
each
pacK

Herived from Formula 1 (in 9.4.1.4) are synchronized with RTP timestamps of other|R1
hint tracks.

n timestamp sync is equal to 0 or 1, a player should correct the inter-stieam syng
btion hint tracks can be played out synchronously according to the reconstructed RTP

track will be used for re-sending the recorded RTP stream, it is recommended that t ime
tequal to 0 or 1, because the stored RTCP sender reports can be’reused.

stamp sync equal to 3 is reserved.
yalue of timestamp sync shall be identical for all RTP re¢eption hint tracks present in a

n RTCP is also stored, using an RTCP hint track,the timestamp relationship between f{
P hint tracks can only be maintained if the RTR timestamps are anchored by using a se
p') in the RTP track, and hence the time offsetis ' mandatory if RTCP is stored in an RTC

or one ReceivedsSsrcBox identified withithe four-character code 'rssr' shall be pr
tionaldata of a sample descriptor entryof a RTP reception hint track:

s ReceivedSsrcBox extends Box (\"\fssr')
nsigned int (32) SSRC

{

5sre value shall equal the SSRC value in the header of all recorded SRTP packets desci
ble description.

.3 Sample format

sample format Of RTP reception hint tracks is identical to the syntax of the sample forme
br hint tragks:"Each sample in the reception hint track represents one or more received R
bdia frames are not both fragmented and interleaved in an RTP stream, it is recomn
samplesrepresents all received RTP packets that have the same RTP timestamp, i.e.,
ets iInRTP sequence number order with a common RTP timestamp.

stamp sync equal to 2 indicates that RTP timestamps of the present RTP receptioh hint track

P reception

hronization

b stored RTCP sender reports. When timestamp sync is equal to 2, the média containedl in the RTP

timestamps
P reception
stamp sync

file.

he RTP and
F time offset
P hint track.

bsent in the

"ibed by the

tofthe RTP
TP packets.
nended that
consecutive

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. The size of the sample
is known from the sample size table.

Since the reception time for the packets may vary, this variation can be signalled for each packet as
specified subsequently.

A sample with a size of zero is permitted in reception hint tracks, and such samples may be ignored.

9.4.1.4 Packet entry format

Each packet in the packet entry table has same structure as for server (transmission) hint tracks, in
9.1.3.2.

© ISO/IEC 2022 - All rights reserved 141


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

Where i is the sample number of a sample, the sum of the sample time DT(i) as specified in 8.6.1.2 and
relative time indicates the reception time of the packet. The clock source for the reception time is
undefined and may be, for instance, the wall clock of the receiver. If the range of reception times of a
reception hint track overlaps entirely or partly with the range of reception times of another reception
hint track, the clock sources for these hint tracks shall be the same.

It is recommended that receivers may use a constant value for sample delta in the decoding
TimeToSampleBox as much as reasonable and smooth out packet scheduling and end-to-end delay
variation by setting relative time adaptively in stored reception hint samples. This arrangement
of setting the values of sample delta and relative time can facilitate a compact decoding
TimeToSampleBox. In this case timestamp sync is setto 1, the sample durations are mostly constant, and
the timeofffset is stored in the sample entry.

The values pf rTP ~version, P bit, X bit, CSRC count, M bit, payload type,and,RTPsequenceseed,ShaH
be set equall to the V, P, X, CC, M, PT and sequence number fields of the RTP packet capturfed in the
sample.

The fields bframe flagand repeat flagare reserved in reception hint tracks and shall be zero.

The semantfics of extra flagand extra information length are identical to.those of specified fof the
RTP server hint tracks.

The followipg TLV boxes are specified: rtphdrextTLV, rtpoffsetTLV, récgivedCSRC.

If the x bit is set a single rtphdrextTLv box shall be present for storing the received RTP header
extension.

aligned(8)|class rtphdrextTLV extends Box('rtpx') {

unsignedl int (8) datall;
}
data is the jaw RTP header extension which is application-specific.

The syntax pfthe rtpoffsetTLV box is specified im9.1.3.2.

tibe
SroO.

Do be

offset indi¢ates a 32-bit signed integer offsetto the RTP timestamp of the received RTP packet. Le
the sample humber of a sample, DT(i) be equal to DT as specified in 8.6.1.2 for sample number i, t
offset be thhe value of offset in the timedE£fset box of the referred reception hint sample entry, and

the modulo|operation. The value of offset shall be such that Formula (1) is true:

RTPtimgstamp = (DT, +tsro.offset + offset )mod 232 1)

NOTE1 When each reception hint sample represents all received RTP packets that have the same| RTP

timestamp, t
In other woi
(assuming th

he value of sample deltainthe decoding TimeToSampleBox canbe setto match the RTP timesf]
ds, DT(i);~as specified above, can be set equal to (the RTP timestamp - tsro.offset — off
at thexresulting value would be greater than or equal to 0). This is recommended.

amp.
set)

[P\timestamps do not necessarily increase as a function of RTP sequence number in all RTP strg

NOTE2 R ams,
i.e., transmidsien-erderand-playbackorder-of packetsmight neot be-identicalForexamplemanyvideo—edding

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 reception hint tracks, offset in the
rtpoffsetTLV box can be used to warp the RTP timestamp away from the sample time DT(i).

For the purpose of edits in EditListBoxes, the composition time of a received RTP packet is inferred to
be the sum of the sample time DT(i) and offset as specified above.

If the value of csrc count is not equal to zero, a receivedcsrc box may be present for storing the
received CSRC header fields for each RTP packet. The receivedcsre box is identified with the four-
character code 'rcsr’

aligned(8) class receivedCSRC extends Box ('
unsigned int (32) CSRCI[];

rcsr')
//to end of the box
}

142 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

The number of entries in csrc[] equals the cc value of received SRTP packets. The nth entry of csrc]
shall equal the nth CSRC value of the RTP packet header.

9.4.1.5 SDP information

Both movie and track SDP information may be present, as specified in 9.1.4.

9.4.2 RTCP reception hint track

9.4.2.1 Overview

This

subclause specifies the reception hint track format for the real-time control protd

defined in IETF RFC 3550121,

RTC
Prot
cont
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The
sam]

The
curr

P is used for real-time transport of control information for an RTP sessiolr over t
bcol. During streaming, each RTP stream typically has an accompanying RTCP stream
Fol information for the RTP stream. One RTCP reception hint track carries one RTCP st
riated to the corresponding RTP reception hint track through a track reference.

format of the RTCP reception hint tracks allows the storage of RTCP Sender Reports
les.

RTCP sender reports are of particular interest for stréam recording, because they
ent status of the server, e.g., the relationship of the media timing (RTP timestamp of

pacKets) to the server time (absolute time in NTP format). Knowledge of this relation

nece
and

The
befo
equa

Ther
gene

9.4.7

Ther
rece
asso

Whe
rece
asso
hint

ssary for playback of recorded RTP reception hinttnacks to be able to detect and correc
itter.

timestampsynchrony box as specified in 9.4:1:2 makes it possible to correct clock dri
e playing a file, and therefore recording“of RTCP streams is optional when timestz
l1to 2.

rated on-the-fly during transmission.

.2 General

e shall be zero or one RTCP reception hint track for each RTP reception hint trac
btion hint track @hall contain a TrackreferenceBox including a reference of type 'c
riated RTP recéption hint track.

btion time of the packet. The clock source for the reception time shall be the sam
riated RTP reception hint track. The value of timescale in the MediaHeaderBox of an RT(
Lrack-shall be equal to the value of timescale in the MediaHeaderBox of the associated R

hint

rack

col (RTCP),

he Internet
that carries
ream and is

in the hint

reflect the
hudio/video
ship is also
t clock drift

fft and jitter
ymp_sync is

e is no server hint track equivalent for the RTCP reception hint track, since RTCP mlessages are

k. An RTCP
dsc' to the

n i is the sample number of a sample, the sample time DT(i) as specified in 8.6.1.2 indicates the

b as for the
P reception
P reception

9.4.2.3 Sample description format

The entry-format in the sample description for the RTCP reception hint tracks is 'rtcp'. It is
otherwise identical in structure to the sample entry format for RTP. There are no defined boxes for the

addi

tionaldata field.

9.4.2.4 Sample format

9.4.2.4.1 Overview

Each sample in the reception hint track represents one or more received RTCP packets. Each sample
contains two areas: the raw RTCP packets and any extra data needed. The size of the sample is known
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from the sample size table, and that the size of an RTCP packet is indicated within the packet itself (as
documented in IETF RFC 3550[2]), as a count one less than the number of 32-bit words in that packet.

9.4.2.4.2 Syntax

aligned(8)

unsigned int (8)

}
aligned (8)

unsigned int (16)
unsigned int (16)
receivedRTCPpacket

class receivedRTCPpacket {
datal];

class receivedRTCPsample {

packetcount;

reserved;
packets|[packetcount];

}
9.4.2.4.3

data contai

Semantics

hs a raw RTCP packet including the RTCP report header, the 20-byte sendeTr] inform:

block apd any number of report blocks. The size of each RTCP packet is known by parsing the 1

length f
packetcoun

packets COI]
9.4.3 SRI

9431 O

When recej]
defined in [

SRTPisase
stream cart
recording o

The design
reuses mos
RTP and SR
SRTP recep
hint tracks
playback. A
this informj
commonly t

SRTP recep

9.4.3.2 S¢

ield of the RTCP header.
- indicates the number of received RTCP packets contained in the sample.

tains the received RTCP packets.
P reception hint track

yerview

tion hint tracks are used to store secure real-titne transport protocol (SRTP) stream
ETF RFC 3711, the formats in this subclause shall be used.

cure extension of the real-time media transport (RTP) over the internet protocol. Each §
ies one media type, and one SRTP reception hint track carries one SRTP stream. H
[ an audio-visual program results into at least two SRTP reception hint tracks.

bf the SRTP reception hint track format follows the design of RTP reception hint tracks

ition
6-bit

RTP
bnce,

and
veen

F of the framework provided-by RTP reception hint tracks. The major difference bety
[P reception hint tracks.is\that the actual media payload is stored in an encrypted for

dditionally, all header fields of the SRTP packet header shall be stored with the paylo
ition is necessary to check the integrity of the received data. SRTP reception hint track
sed together'with SRTCP reception hint tracks.

fion hint tracks may, for example, be used to store protected mobile TV content.

iniple description format

for

Lion hint tracks, whereas’it is unencrypted for RTP reception hint tracks. SRTP reception
provide additional Boxes to store information necessary to decrypt encrypted content on

d, as
5 are

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 with the exception that the sample entry name is changed from 'rrtp' to 'rsrp' and that it may

contain add

class ReceivedSrtpHintSampleEntry ()
uint (16)
uint (16)
uint (32)

}

itional boxes:

extends HintSampleEntry ('rsrp') {
hinttrackversion = 1;
highestcompatibleversion = 1;
maxpacketsize;

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry ('rrtp'). The
addtionaldata[] of each sample description entry of a SRTP reception hint track shall contain exactly
one ReceivedSsrcBox.
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Additionally, the additionaldata]] may contain the ReceivedCryptoContextIdBox and the
RolloverCounterBox defined below. Furthermore, an srTpprocessBox shall also be included as one of the
additionaldata boxes. As the content is stored encrypted, the integrity and the encryption 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
presentin 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.

alighed(8) class ReceivedCryptoContextIdBox extends Box ('ccid') {
unsigned int (16) destPort;

signed int(8) ip version;

sfitch (ip version) ({

case 4: // Ipv4

)

unsigned int (32) destIP;
break;

case 6: // IPv6
unsigned int (64) destIP;
break;

}
}

The pestPort and destIP parameters contain the port number and the IP address (as present in the
recelved IPv4 or IPv6 packages), respectively, of the SRTP session via which the recorded SRTP packets
werg received. ip version contains either 4 or 6 representing IPv4 or IPv6, respectively.

9.4.3.2.3 Rollover counter box

Zero|or one RolloverCounterBox, identified,with the four-character code 'sroc', may be present in the
addiftionaldata of a sample descriptor estry of an SRTP reception hint track. Typically, the rollover
courlter value changes every 65536 SRTP package.

aligphed(8) class RolloverCountekBox extends Box ('sroc') {
uynhsigned int (32) rollovef_ counter;

}
The [rollover counter is a(nen-zero integer that gives the value of the ROC field for al}] associated

rece]ved SRTP packets.

NOTE The rollover\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:SRTP packet. It is optional to use the Rol1loverCounterBox as IETF RFC 4771111 defines as an
optignal mechanism to signal the ROC value explicitly in the authentication tag of a SRTP package.

9.4.3.3, ( Sample and packet entry format

Both; sampleformmatamd packetemntry formmat for SRTP Teception tint tracks are idemtical 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.
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9.4.4 SRTCP reception hint tracks

9.4.4.1 Overview

When reception hint tracks are used to store secure real-time control protocol (SRTCP) streams, as
defined in I[ETF RFC 3711, the formats in this subclause shall be used.

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, in comparison to 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 ffo the corresponding SRTP reception hint track through a track reference.

The format
e.g., of SRT(

The SRTCP
current sta
video packsd
necessary f
clock drift a

The timest
before playi

There is no

generated on-the-fly during transmission.

9442 G
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9.4.4.3 S¢

P Sender Reports.

Sender Reports are of particular interest for stream recording, because-they reflec
fus of the server, e.g., the relationship of the media timing (SRTP timestamp of at
ts) to the server time (absolute time in NTP format). Knowledge of this relationship is
br playback of recorded SRTP reception hint tracks in order to be-able to detect and co
nd jitter.

bmpsynchrony box as specified in 9.4.1.2 makes it possible to’ correct clock drift and
ng a file, and therefore recording of SRTCP streams is optionhal.

server hint track equivalent for the SRCTP reception hint track, since SRTCP message

bneral

be zero or one SRTCP reception hint track for each SRTP reception hint track. An SH

RTP reception hint track.

he sample number a sample,“the sample time DT(i) as specified in 8.6.1.2 indicate:
me of the packet. The clock source for the reception time shall be the same as foi
SRTP reception hint tgack. The value of timescale in the MediaHeaderBox of an SH
nt track shall be equal to the value of timescale in the MediaHeaderBox of the assoc
fion hint track.

imple description format

The entry-f
identical in
of the SRTC
SRTP hint ti

rmat in/the sample description for the SRTCP reception hint tracks is 'stcp'. Itis other]
structure to the sample entry format for RTCP. The encryption and authentication me
P hint/tracks are defined by the respective entries in srRTPProcessBox of the correspon

pof the SRTCP reception hint tracks allows the storage of SRTCP Packets in the hint samples,
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NOTE

contains an explicitly signalled initialization vector.

9.4.4.4 Sample format

Sample format is the sample format for RTCP reception hint tracks as defined in 9.4.2.4.

146

An equivalent to the ROC boxes defined for SRTP is not necessary for SRTCP, as the SRTCP packet
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9.4.5 Protected RTP reception hint track

9.4.5.1 Overview

This document defines a mechanism for marking media streams as protected. This works by changing
the four character code of the SampleEntry, and appending boxes containing both details of the
protection mechanism and the original four character code. However, in this case the track is not
protected; it is an ‘in the clear’ hint track which contains protected data. This subclause describes the
how reception hint tracks should be marked as carrying protected data, using a similar mechanism,
and utilizing the same boxes.

9.4.5.2 Syntax
Clasls ProtectedRtpReceptionHintSampleEntry
elktends RtpReceptionHintSampleEntry ('prtp') {

PlrotectionSchemeInfoBox SchemeInformation;

}
9.4.5.3 Semantics

The protectionSchemeInfoBox shall contain details of the protection Scheme applied. This ghall include
the ¢riginalFormatBox which shall contain the four character code{4rtp' (the four character code of
the griginal ReceivedrRtpHintSampleEntry).

9.4.¢ Recording procedure

See Annex H.

9.4.7 Parsing procedure

See Annex H.

10 pample groups
10.1 Random access recovery points

10.1,.1 Definition

In sdme coding syst€nts it is possible to random access into a stream and achieve correct defoding after
havipg decoded a‘number of samples. This is known as gradual decoding refresh. For example, in video,
the ¢ncoder might encode intra-coded macroblocks in the stream, such that it knows tHat within a
certqin perigdithe entire picture consists of pixels that are only dependent on intra-coded macroblocks
supglied, during that period.

Samples’for which such gradual refresh is possible are marked by being a member of gne 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.

The roll groups have the following semantics.

A vVisualRollRecoveryEntry 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.
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An audioPreRollEntry documents samples that enable entry points into streams that are independently
decodable and are thus alternatives to sync samples. It should be used with audio streams in which not
every sample can be independently decoded; decoding can only start at an independently decodable
sample and decoder output is only assured to be correct after pre-rolling by the indicated number of

samples.

The ro11_distance shall be a positive value. Decoding starts at a member sample, but decoder output is
only assured to be correct after decoding the indicated number of samples.

10.1.2 Syntax

class Visu
{ signed
ilass Audi
{ signed
ilass Audi
{ signed

}

h 1 Rol1RecoveryEntry () extends VisualSampleGroupEntry ('roll'")
Int (16) roll distance;

RollRecoveryEntry () extends AudioSampleGroupEntry ('roll')
Int (16) roll distance;

PreRollEntry () extends AudioSampleGroupEntry ('prol')

Int (16) roll distance;

10.1.3 Semantics

roll dista

hce is a signed integer that gives the number of samples-that need to be decoded in orde

a sample to be decoded correctly. A positive value indicatestthe number of samples after the sa

that is ¢
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Figure 2 — Audio/Video rate share as function of time

In order to accommodate for rate share values that vary with the avdilable bitrate, it is| possible to
specfify more than one operation range. One may for instance indi¢ate that audio requifes a higher
percentage (than video) at low available bitrates. Technically thisis\done by specifying twjo operation
points as shown in Figure 3.
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Figure 3 — Audio rate share as function of available bitrate
Operation points:are defined in terms of total available bandwidth. For more complex sitpations it is
possiible to spe€ify more operation points.

In addition'to target rate share values, it is also possible to specify maximum and minimum| bitrates for
a celftdifiymedia, as well as discard priority.

10.2.2 Rate share sample group entry

10.2.2.1 Definition

Each sample of a track may be associated to (zero or) one of a number of sample group descriptions,
each of which defines a record of rate-share information. Typically the same rate-share information
applies to many consecutive samples and it may therefore be enough to define two or three sample
group descriptions that can be used at different time intervals.

The grouping type 'rash' (short for rate share) is defined as the grouping criterion for rate share
information. Zero or one sampleToGroupBoxes for the grouping type 'rash' can be contained in the
sampleTableBox Of a track. It shall reside in a hint track, if a hint track is used, otherwise in a media
track.
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Target rate share may be specified for several operation points that are defined in terms of the total
available bitrate, i.e., the bitrate that should be shared. If only one operation point is defined, the target
rate share applies to all available bitrates. If several operation points are defined, then each operation
point specifies a target rate share. Target rate share values specified for the first and the last operation
points also specify the target rate share values at lower and higher available bitrates, respectively. The
target rate share between two operation points is specified to be in the range between the target rate
shares of those operation points. One possibility is to estimate with linear interpolation.

10.2.2.2 Syntax

class RateShareEntry () extends SampleGroupDescriptionEntry('rash') {
unsignefl int (16) operation point count;
if (opefation point count == 1) {
unsigned int (16) target rate share;

}
else {
for [(i=0; i < operation point count; i++) {
uhsigned int (32) available bitrate;
upsigned int (16) target rate share;
}
}
unsignefl int (32) maximum bitrate;
unsignefl int (32) minimum bitrate;
unsignefl int (8) discard priority;

}
10.2.2.3 Sémantics

operation point count iS a non-zero integer that gives the ndimber of operation points.

available bitrate is a positive integer that defines an operation point (in kilobits per second). It is the
total avjailable bitrate that can be allocated in shares'to tracks. Each entry shall be greater than the
previoys entry.

target ratg share is an integer. A non-zero valueindicates the percentage of available bandwidth| that
should pe allocated to the media for each~operation point. The value of the first (last) operation
point applies to lower (higher) available bitrates than the operation point itself. The t3rget
rate share between operation points is bounded by the target rate shares of the correspording
operatipn points. A zero value indicdtes that no information on the preferred rate share percerjtage
is provided.

maximum bifrate isanintegeriA'nonzero value indicates (in kilobits per second) an upper threshold for
which handwidth should-be allocated to the media. A higher bitrate than maximum bitrate should
only belallocated if all 0ther media in the session has fulfilled their quotas for target rate-sharg and
maximyim bitrate;respectively. A zero value indicates that no information on maximum bitrgte is
providdd.

minimum biftrate)is an integer. A nonzero value indicates (in kilobits per second) a lower threshold for
which handwidth 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 is
discarded first.

10.2.3 Relationship between tracks

The purpose of defining rate share information is to aid a server or player extracting data from a track
in combination with other tracks. Note that a server/player streams/plays tracks simultaneously if they
belong to different alternate groups and can switch between tracks that belong to the same switch
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group within an alternate group. By default, all tracks are served/played simultaneously if no alternate
groups are defined.

Rate share information should be provided for each track. A track that does not include rate share
information has one operation point and can be treated as a constant-bitrate track with discard priority
128. Target rate share, minimum and maximum bitrates do not apply in this case.

Tracks that are alternates to each other shall (at each instance of time) define the same number of
operation points at the same set of total available bitrates and have the same discard priorities. Note
that the number and definition of operation points may depend on time. Alternate tracks may have
different target rate shares, minimum and maximum bitrates.

10.2|4 Bitrate allocation

Ratefshare information on maximum bitrate, minimum bitrate, and target rate share’can He combined
for altrack. If this is the case, the target rate share shall be applied to find an allocatéd bitrate before the
impgct of the maximum and minimum bitrates is considered.

Whein 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 1P0 per cent,
reat them as weights, i.e., normalize them.

2. The total allocation shall not exceed total available bitrate:

3. |nachoice between alternate tracks, the chosen traek should be the track that causes the alternate
broup to have an allocation most closely in accard*with its target rate share, or the track that
Hesires the highest bitrate that can be allocated 'without discarding other tracks (see be¢low).

4. Tracks must have an allocation between theirminimum and maximum bitrates, or be diiscarded.

5. Tracks should have an allocation in accord with their target rate shares, but this may e distorted
fo allow some tracks to achieve theirminima, or in case some have reached their maxima.

6. ]fan allocation cannot be done jincluding a track from every alternate group, then tracks should be
iscarded in discard priority,order.

7. The allocation must be gexcalculated whenever the operating set for an active track (¢ne that has
been selected from an-alternate group) changes or the available bitrate changes.

10.3 Alternative startup sequences

10.3.1 Definition

An afternative startup sequence contains a subset of samples of a track within a certain perjiod starting
fron] adsyric sample or a sample marked by 'rap ' sample grouping, which are collectively referred to
as theinitial cnmp]n belows By dnr‘nding this subset of camp]pc’ the rnndpring of the cqu]es can be

started earlier than in the case when all samples are decoded.

An 'alst' sample group description entry indicates the number of samples in any of the respective
alternative startup sequences, after which all samples should be processed.

Either version 0 or version 1 of the samp1eToGroupBox may be used with the alternative startup sequence
sample grouping. If version 1 of the samp1leToGroupBox is used, the same algorithm to derive alternative
startup sequences should be used consistently for a particular value of grouping type parameter.

A player utilizing alternative startup sequences could operate as follows. First, an initial sync sample
from which to start decoding is identified by using the syncSampleBox, the sample is non sync sample
flag for samples enclosed in track fragments, or the 'rap ' sample grouping. Then, if the initial sync
sample is associated to a sample group description entry of type 'alst' where rol1l count is greater
than 0, the player can use the alternative startup sequence. The player then decodes only those samples
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that are mapped to the alternative startup sequence until the number of samples that have been
decoded is equal to ro11 count. After that, all samples are decoded.

10.3.2 Syntax

class AlternativeStartupEntry () extends VisualSampleGroupEntry ('alst')
{
unsigned int (16) roll count;
unsigned int (16) first output sample;
for (i=1; 1 <= roll_count; i++)
unsigned int (32) sample offset[i];
j=1;
do { //[optional, until the end of the structure
unsi¢gned int (16) num output samples[j];
unsi¢gned int (16) num total samples[]j];
Jt+;

}
10.3.3 Semantics

roll countlindicates the number of samples in the alternative startup sequence™f roll count is gqual
to 0, th¢ associated sample does not belong to any alternative startup sequence and the semaptics
of firsp output sample are unspecified. The number of samples miapped to this sample gfoup
entry per one alternative startup sequence shall be equal to rol11-.&ohnt.

first outppt sample indicates the index of the first sample internded for output among the sanjples
in the glternative startup sequence. The index of the syn¢ initial sample starting the alterngtive
startup|sequence is 1, and the index is incremented by 11 decoding order, per each sample if the
alternative startup sequence.

sample offket[i] indicates the decoding time delta ‘of the i-th sample in the alternative startup
sequenge relative to the regular decoding time:gfthe sample derived from the TimeToSamp1eBpx or
the TrapkFragmentHeaderBox. The sync initial sample starting the alternative startup sequerice is
its first{[sample.

num_output|samples[j] and num totaldamples(j] indicate the sample output rate within| the
alternative startup sequence. The alternative startup sequence is divided into k consecutive pipces,
where ¢ach piece has a constant'sample output rate which is unequal to that of the adjacent pigces.
The firgt piece starts from the'sample indicated by first output sample. num output samplefs[]
indicatgs the number of thé.output samples of the j-th piece of the alternative startup sequence.
num_tofal samples([j] indicates the total number of samples, including those that are not if the
alternative startup sequence, from the first sample in the j-th piece that is output to the earlier one
(in composition order) of the sample that ends the alternative startup sequence and the sample
that immediately‘précedes the first output sample of the (j+1)th piece.

10.3.4 Examples

Hierarchica tCllllJUl at D\.a}abihty (5.5., rAVCand SVC) illlpl oveScompt esstott cfﬁt,icut._y butinereases
the decoding delay due to reordering of the decoded pictures from the (de)coding order to composition
order. When the temporal hierarchy is deep and the operation speed of the decoder is limited (to no
faster than real-time processing), the initial delay from the start of the decoding to the start of rendering
is substantial and may affect the end-user experience negatively.

Figure 4 illustrates a typical hierarchically scalable bitstream with five temporal levels. Figure 4a
shows the example sequence in composition order. Values enclosed in boxes indicate the frame_num
value of the picture. Values in italics indicate a non-reference picture while the other pictures are
reference pictures. Figure 4b shows the example sequence in decoding order. Figure 4c shows the
example sequence in composition order when assuming that the composition timeline coincides with
that of the decoding timeline and the decoding of one picture lasts one picture interval. It can be seen
that playback of the stream starts five picture intervals later than the decoding of the stream started.

152 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

If the pictures were sampled at 25 Hz, the picture interval is 40 msec, and the playback is delayed by

0.2 sec.
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c) Example sequence at decoder output (delayed output order)

Figure 4 — Decoded picture buffering delay of an example sequence with five temporal levels
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Figure 5 — An example of an alternative startup sequence

In the example of Figure 6, 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 display
process starts two frame intervals (80 msec in 25 Hz picture rate) earlier than in the conventional
solution illustrated in Figure 4.
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Figure 6 — Another example of an alternative startup sequence

10.4 Random access point (RAP) sample group

10.4.1 Defjinition

“Open” random-access samples can be marked by being a member of this group. Samples marked by this
group shall|be random access points, and may also be sync pointsy(i.e. it is not required that samples
marked by the sync sample table be excluded).

10.4.2 Syntax

class VisuflRandomAccessEntry () extends VisualS@mpleGroupEntry ('rap ')

{
unsigne@l int (1) num leading samples knowgy
unsigne@l int(7) num leading samples;

}
10.4.3 Semantics

num_leadinfy samples known equalto.dindicates that the number of leading samples is known for|each
samplelfin this group, and the number is specified by num_leading_samples.

num leading samples specifies the number of leading samples for each sample in this group. When
num_lepding_samples(known is equal to 0, this field should be ignored.

10.5 Temporal level sample group

10.5.1 Defjinition

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 [ frames can be extracted for even lower frame rates. More elaborate situations with several
temporal levels can be constructed using hierarchical B or P frames.

The temporal level sample grouping ('tele') provides a codec-independent sample grouping that
can be used to group samples (access units) in a track (and potential track fragments) according to
temporal level, where samples of one temporal level have no coding dependencies on samples of higher
temporal levels. The temporal level equals the sample group description index (taking values 1, 2, 3,
etc). The bitstream containing only the access units from the first temporal level to a higher temporal
level remains conforming to the coding standard.

154 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

ISO/IEC 14496-12:2022(E)

A grouping according to temporal level facilitates easy extraction of temporal subsequences, for
instance using the subsegmentIndexBox in 8.16.4.

10.5.2 Syntax

class TemporallevelEntry () extends VisualSampleGroupEntry('tele')
{

bit (1) level independently decodable;

bit (7) reserved=0;

}
10.5.3 Semantics

The femporal level of samples in a sample group equals to the sample group description-index.

levefl independently decodable is a flag. 1 indicates that all samples of this level have no coding
lependencies on samples of other levels. 0 indicates that no information is provided.

10.6 Stream access point sample group

10.6.1 Definition

A stileam access point, as defined in Annex I, enables random accéss into a container of media stream(s).
The SAP sample grouping identifies samples (the first byte gf-which is the position Ig,y; for a SAP as
specffied in Annex I) as being of the indicated SAP type.

The pyntax and semantics of grouping type parameterdre specified as follows.

{

)

nsigned int (28) target layers;
nsigned int (4) layer id method idc;

)

target layers specifies the target layers for'the indicated SAPs according to Annex I. The §emantics of
:arget_layersdependS(HlthevahMEOflayer_id_method_idc.VVhen]ayer_id_method_idcisequal
[0 0, target layers is reserved.

layefr id method idc specifiesstheé semantics of target layers. layer id method idc [equal to 0
bpecifies that the target layers consist of all the layers represented by the track. 1ayer |id method
i dc not equal to 0 is specified by derived media format specifications.

10.6(2 Syntax

clasfs SAPEntry()\extends SampleGroupDescriptionEntry('sap ')

)

nsigned/int (1) dependent flag;
nsigned fnt (3) reserved;
nsigned int (4) SAP type;

c o

}
10.6.3 Semantics

reserved shall be equal to 0. Parsers shall allow and ignore all values of reserved.

dependent_flagshallbe 0 for non-layered media. dependent f1ag equalto 1 specifies that the reference
layers, if any, for predicting the target layers may have to be decoded for accessing a sample of this
sample group. dependent_flag equal to 0 specifies that the reference layers, 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 values in the range of 1 to 6, inclusive, specify
the SAP type, as specified in Annex |, of the associated samples (for which the first byte of a sample
in this group is the position Ig,).
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10.7 Sample-to-item sample group

10.7.1 Definition

Samples of a track can be linked to one more metadata items using the sample-to-item sample grouping.
The MetaBox containing the referred items is resolved as specified in the semantics below.

The sample-to-item sample grouping is allowed for any types of tracks, and its syntax and semantics
are unchanged regardless of the track handler type.

In the absence of this sample group, the entire track-level metaBox, if any, is applicable to every sample.

10.7.2 Synltax

class Samp
extends Sa
unsigne
unsigne
for (1
unsi

}

| eToMetadataltemEntry ()

pleGroupDescriptionEntry ('stmi')
int (32) meta box handler type;
int (32) num items;

0; 1 < num items; i++)

ned int(32) item id[i];

{

{

}
10.7.3 Semantics
ch is

ame
P one

meta box h
referen
handley
of the fi

tndler type informs about the type of metadata schema used by the MetaBox whi
Ced by the items in this sample group. When theresare multiple MetaBoxes with the s
types, the MetaBox referred to in this sample grofipentry is the first MetaBox fulfilling
dllowing ordered constraints:

A MktaBox included in the current track, with ndgdier type equal tometa box handler ty

A MktaBox included in MovieBox, with handler type equal tometa box handler type.

AM
typ

taBox included in the root level of'the file, with handier type equal to meta box handler

=B

num items Q

item id[i
this san

10.8 Dep¢€

10.8.1 Defjinition

A depender

ounts the number of items réferenced by this sample group.

specifies the item 1D.vallie of an item that applies to or is valid for the sample mapps
ple group description entry.

ndent random'access point (DRAP) sample group

t random access point (DRAP) sample is a sample after which all samples in decg

bd to

ding

order can bp cofrectly decoded if the closest initial sample preceding the DRAP sample is availablie for
reference. The initial sample is a SAP sample of SAP type 1, 2 or 3 that is marked as such either by being
a Sync sample or by the SAP sample group. For example, if the 32nd sample in a file is an initial sample
consisting of an I-picture, the 48th sample may consist of a P-picture and be marked as a member of the
dependent random access point sample group, thereby indicating that random access can be performed
at the 48th sample by first decoding the 32nd sample (ignoring samples 33-47) and then continuing to
decode from the 48th sample.

A sample can be a member of the dependent random access point Sample Group (and hence called a
DRAP sample) only if the following conditions are true

— The DRAP sample references only the closest preceding initial sample.
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— The DRAP sample and all samples following the DRAP sample in output order can be correctly
decoded when starting decoding at the DRAP sample after having decoded the closest preceding
SAP sample of type 1, 2 or 3 marked as such by being a Sync sample or by the SAP sample group.

NOTE DRAP samples can only be used in combination with SAP samples of type 1, 2 and 3. This is in
order to enable the functionality of creating a decodable sequence of samples by concatenating the preceding
SAP sample with the DRAP sample and the samples following the DRAP sample in output order

10.8.2 Syntax

class VisualDRAPEntry ()

ext o AV 1131Q3mp'\ O 11p1:‘ﬁ+1/‘ /'rlwap') {

c

nsigned int (3) DRAP_type;
nsigned int (29) reserved = 0;

)

10.8.3 Semantics

DRAP| type iS a non-negative integer. When prar_type is in the range of 1 to @jit'indicates the sap_type
as specified in Annex I) that the DRAP sample would have corresponded'to, had it not depended on
the closest preceding SAP. Other type values are reserved.

resefrved shall be equal to 0. The semantics of this subclause only apply to sample group|description
bntries with reserved equal to 0. Parsers shall allow and ighore sample group description entries
vith reserved greater than 0 when parsing this sample group.

10.9 Pixel Aspect Ratio Sample Grouping

10.9.1 Definition

The Pixel Aspect Ratio sample group ('pasr!).may be used to signal the pixel aspect ratio of samples in
avideo track, when the pixel aspect ratio of the samples within a track change dynamically pnd a single
valug in a PixelaspectRatioBox in a samplé entry, specified in 12.1.4 cannot therefore be uged.

When the Pixel Aspect Ratio sample group is used in a track, the pixelaspectRatioBox fhall not be
present in any sample entry of that'track.

10.9.2 Syntax

clasjs PixelAspectRatloEntry () extends VisualSampleGroupEntry ('pasr') {
unsigned int (329\.hSpacing;
unsigned int (3R)) vSpacing;

}
10.9.3 Semantics

hspafcind, ¥Spacing: define the relative width and height of a pixel as defined for the Pixe1aspdctRatioBox
in 14.4:4

10.10 Clean Aperture Sample Grouping

10.10.1Definition

The Clean Aperture sample group ('casg') may be used to signal the clean aperture of samples in a
video track, when the clean aperture of the samples within a track change dynamically and a single
value in a CleanApertureBox in a sample entry, specified in 12.1.4 cannot therefore be used.

When the Clean Aperture sample group is used in a track, the cleanapertureBox shall not be present in
any sample entry of that track.
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10.10.2Syntax

class CleanAperture Entry() extends VisualSampleGroupEntry ('casg') {
unsigned int (32) cleanApertureWidthN;
unsigned int (32) cleanApertureWidthD;

unsigned int (32) cleanApertureHeightN;
unsigned int (32) cleanApertureHeightD;

unsigned int (32) horizOffN;
unsigned int (32) horizOffD;

unsigne
unsigne

}

10.10.3Semantics

cleanApert
horizOffN,
and vertical

11 Derived file formats

This documlent may be used as the basis of a specific file format for a restricted purpose: for exaf]

the MP4 filg
derived spe

int (32) vertOffN;
int (32) vertOffD;

hreWidthN, cleanApertureWidthD, cleanApertureHeightN, cllednApertureHeiq

offsets of the clean aperture center as defined for the cleanapettuteBox in 12.1.4

format for MPEG-4 and the Motion JPEG 2000 fil€ format are both derived from it. W}
cification is written, the following must be specified:

— Thena

new filg extension will be used, a new MIME type;and Macintosh file type also, though the defin
and regfistration of these are outside the scope of this document.

— Any te
docume

— The exdct codingname and protocolidentifiers as used in a sampleEntry must be defined. The fo

of the s
to fit th
than to
codingi

New boxes may be defiited, though this is discouraged.

If the derivd
new handle
is a new bo3

e of the new format, and its brand and compatibility types for the FileTypeBox. Generg

plate fields used must be explicitly declared; their use must be conformant with
nt.

hmples that these code (points identify must also be defined. However, it may be prefer
e new coding systems.into an existing framework (e.g. the MPEG-4 systems framew|
define new codipgpoints at this level. For example, a new audio format could use a
ame, or could ugsermp4a' and register new identifiers within the MPEG-4 audio framew

d specifieation needs a new track type other than those defined here or registered, t
[-typeymust be registered. The media header required for this track must be identified
,&must be defined and its box type registered. In general, it is expected that most sys

htD,

horizOffD, vertOffN and vertoffD define the clean aperture width; height and horiz¢ntal

nple,
len a

1ly a

ition

this

rmat
rable
ork),
new
ork.

len a
L If it
fems

can use existinmgtracktypes:

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.
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12 Media-specific definitions

12.1 Video media

12.1

.1 Media handler

2:2022(E)

Video media uses the 'vide' handler type in the HandlerBox of the MediaBox, as defined in 8.4.3.

Auxiliary video media uses the 'auxv' handler type in the HandlerBox of the MediaBox, as defined in
8.4.3.

An aluxiliary video track is coded the same as a video track, but uses this different handl
t intended to be visually displayed (e.g. it contains depth information, or other~monpochrome or

is nd
colo}
appr

12.1

12.1

Box
Cont]
Man

Quantity: Exactly one

Vide
Vide
med

12.1

alig

.2.2 Syntax
ned (8) class VideoMediaHeaderBox
xtends FullBox ('vmhd', versien = 0, 1) {
emplate unsigned int (16) graphicsmode = 0; // copy, see below
emplate unsigned int (16)A3] opcolor = {0, 0, 0};
.1,2.3 Semantics

vers

grap

two-dimensional information). Auxiliary video tracks are usually linked to a video
opriate track reference.

.2 Video media header

.2.1 Definition

[ypes: 'vmhd'
ainer: MediaInformationBox
Hatory: Yes

p tracks use the videoMediaHeaderBox in theMediaInformationBox as defined ir
bMediaHeaderBox contains general presentation information, independent of the codir
a. Note that the flags field has the value 1.

ion is an integer‘that specifies the version of this box

hicsmode specifies a composition mode for this video track, from the following enuy
which mayde extended by derived specifications:

Copy=,0 copy over the existing image

br type, and

track by an

8.4.5. The
g, for video

nerated set,

opco

ox”is a set of 3 colour values (red, green, blue) available for use by graphics modes

12.1

12.1
Vide

.3 Sample entry

.3.1 Definition

o tracks use visualSampleEntry.

In video tracks, the frame_count field shall be 1 unless the specification for the media format explicitly
documents this template field and permits larger values. That specification must document both how
the individual frames of video are found (their size information) and their timing established. That
timing might be as simple as dividing the sample duration by the frame count to establish the frame
duration.
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The width and height in the video sample entry document the pixel counts that the codec will deliver;
this enables the allocation of buffers. Since these are counts they do not take into account pixel aspect
ratio.

12.1.3.2 Syntax

class VisualSampleEntry (codingname) extends SampleEntry (codingname) {
unsigned int (16) pre defined = 0

I~

const unsigned int (16) reserved 0;

unsigned int (32) [3] pre defined = 0;

unsigned int (16) width;

unsigned int (16) height;

template unsigned int (32) horizresolution = 0x00480000; // 72 dpi
templatg unsigned int (32) vertresolution = 0x00480000; // 72 dpi
const upsigned int (32) reserved = 0;

template unsigned int (16) frame count = 1;

uint (8)[32] compressorname;

template unsigned int (16) depth = 0x0018;

int (16) pre defined = -1;

// othel boxes from derived specifications

CleanAp¢rtureBox clap; // optional

PixelAspectRatioBox pasp; // optional

}
12.1.3.3 Sémantics

resolutionlfields give the resolution of the image in pixels-per-inch, asa fixed 16.16 number

frame count indicates how many frames of compressed video.are stored in each sample. The defafilt is
1, for oe frame per sample; it may be more than 1 for multiple frames per sample

compressorhame iS a name, 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 enfcoded using UTF-8, and then padding té.complete 32 bytes total (including the size byte).
The field may be set to 0.

depth takes|one of the following values
0x0018 - images 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 ratioland clean aperture

12.1.4.1 Definition

The pixel adpectratio and clean aperture of the video may be specified using the rixelaspectRatijoBox
and cleanAgerfureBox sample entry boxes, respectively. These are both optional; if present, they ¢ver-
ride the detfaratioms{ifany) i structuresspecific tothe video todet, wiich structures stould be
examined if these boxes are absent. For maximum compatibility, these boxes should follow, not precede,
any boxes defined in or required by derived specifications.

The pixelAspectRatioBox is informative; if the decoded output of the codec is re-formatted to the
dimensions in the track header, this will accomplish any needed adjustment to a uniformly-scaled grid.

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 shall be strictly positive.

NOTE1 The pixel aspect ratio should not be confused with the picture aspect ratio, also known as the display
aspect ratio, which is the ratio of the width to the height of the final displayed image (e.g. 16:9).
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They are defined as the aspect ratio of a pixel, in arbitrary units. If a pixel appears H wide and V tall,
then hSpacing/vSpacing is equal to H/V. This means that a square on the display that is n pixels tall
needs to be n*vSpacing/hSpacing pixels wide to appear square.

There are notionally four values in the cleanapertureBox. These parameters are represented as a
fraction N/D. The fraction may or may not be in reduced terms. We refer to the pair of parameters
fooN and fooD as foo. For horizoff and vertoff, D shall be strictly positive and N may be positive or
negative. For cleanaperturewidth and cleanapertureHeight, N shall be positive and D shall be strictly
positive.

NOTE 2  These are fractional numbers for several reasons. First, in some systems the exact width after pixel
aspe Ftratiocorrectionts iutcsx a}, notthe lJiAC} countbeforethatcorrection: Sct,uud, tHfvideotstresiged in the full
aperfure, the exact expression for the clean aperture might not be integral. Finally, because thi$ ig represented
using centre and offset, a division by two is needed, and so half-values can occur.

Congidering the pixel dimensions as defined by the VisualSampleEntry width,dnd heighf. If picture
centle of the image is at pcx and pcy, then horizoff and vertoff are defined as-follows:

bcX = horizOff + (width - 1)/2

bcY vertOff + (height - 1)/2;

Typifally, horizoff and vertoff are zero, so the image is centred-about the picture centre.

The leftmost/rightmost pixel and the topmost/bottommost line’of the clean aperture fall af:

pcX | (cleanApertureWidth - 1)/2

pcY f (cleanApertureHeight - 1)/2;
The tropping implied by the cieanapertureBox is applied before any transformation defined by track or
movje matrices.

12.1.4.2 Syntax

clasls PixelAspectRatioBox extends BoxX¥'pasp') {
unsigned int (32) hSpacing;
unsigned int (32) vSpacing;

clasls CleanApertureBox extends Box('clap') {
unsigned int (32) cleanAp@rtureWidthN;
unsigned int (32) cleanApertureWidthD;

unsigned int (32) -CleanApertureHeightN;
nsigned int (329\.@dleanApertureHeightD;

)

o

nsigned ¥p%(32) horizOffN;
nsigned, int (32) horizOffD;

)

o

eOc e
TToTTD7

nsigned int (32) vertOffN;
el oY
Y 7

\ o
urrstored—in

}
12.1.4.3 Semantics

hSpacing, vSpacing: define the relative width and height of a pixel;

cleanApertureWidthN, cleanApertureWidthD: a fractional number which defines the width of the clean
aperture image

cleanApertureHeightN, cleanApertureHeightD: a fractional number which defines the height of the
clean aperture image

horizOffN, horizOffD: a fractional number which defines the horizontal offset between the clean
aperture image centre and the full aperture image centre. Typically 0.
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vertOffN, vertof£D: a fractional number which defines the vertical offset between clean aperture image
centre and the full aperture image centre. Typically 0.

12.1.5 Colour information

12.1.5.1 Definition

Colour information may be supplied in one or more ColourInformationBoxes placed in a
VisualSampleEntry. These should be placed in order in the sample entry starting with the most
accurate (and potentlally the most d1ff1cult to process), in progressmn to the least These are advisory

and concer
them; a rea
type may bg

Ifused, anl
That profile
as defined h

If colour in|

ler may choose to use the most sultable A CcolourInformationBox Wlth an unknown ol
ignored.

[C profile may be a restricted one, under the code ' r1cc', which permits simplerproces
shall be of either the monochrome or three-component matrix-based class.of input pro
y ISO 15076-1. If the profile is of another class, then the 'prof' indicator-shall be used.

fformation is supplied in both this box, and also in the video bitstream, this box ]

sing.
files,

akes

precedencefand over-rides the information in the bitstream.

NOTE W
Y'CbCr to R'(]

hen an ICC profile is specified, SMPTE RP 177[14] could be of assistance if there is a need to fori the
'B' conversion matrix for the colour primaries described by thél€C profile.

12.1.5.2 Syntax

class ColopirInformationBox extends Box('colr') {

unsigne@l int (32) colour type;
if (colpur type == 'nclx') /* on-screen col&bus */
{
unsi¢gned int (16) colour primaries;
unsi¢gned int (16) transfer characterisficCs;
unsi@ned int (16) matrix coefficientgy,
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 Sémantics

colour typgrafvindication of the type of colour information supplied.

colour primaries carries a ColourPrimaries value as defined in ISO/IEC 23091-2

transfer characteristics carries a TransferCharacteristics value as defined in ISO/IEC 23091-2
matrix coefficients carries a MatrixCoefficients value as defined in ISO/IEC 23091-2

full range flag carries a VideoFullRangeFlag as defined in ISO/IEC 23091-2

1cc profile: anlCC profile as defined in ISO 15076-1 or ICC.1M13] is supplied.
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12.1.6 Content light level

12.1.6.1 Definition

This box may be used to provide information about the light level in the content and may be present in
a VisualSampleEntry. It is functionally equivalent to, and shall be as described in, the Content light level
information SEI message in ITU-T H.265 | ISO/IEC 23008-2, with the addition that the provisions of
CTA-861-Gl[32], in which zero in some cases codes an unknown value, may be used.

NOTE This is a Box, nota FullBox (similar to PixelAspectRatioBox).

12.1.6.2 Syntax

clasls ContentLightLevelBox extends Box('clli') {
unsigned int (16) max content light level;
unhsigned int (16) max pic average light level;

}
12.1.7 Mastering display colour volume

12.1.7.1 Definition

This| box may be used to provide information about the(cplour primaries, white [point, and
masfering luminance in the content and may be present in~@ VisualSampleEntry. It is functionally
equipalent to, and shall be as described in, the masteritig display colour volume SEI |message in
ITU-T H.265 | ISO/IEC 23008-2, with the addition that the provisions of CTA-861-G[22] in which zero in
somg cases codes an unknown value may be used.

NOTE This is a Box, not a Ful1Box (similar to PixelAspectRatioBox).

12.1,7.2 Syntax

clasfs MasteringDisplayColourVolumeBox® extends Box ('mdcv') {
flbr (¢ = 0; c<3; c++) {

unsigned int (16) display_pximaries x;

unsigned int (16) display ‘primaries y;

nsigned int (16) white~pdint x;
nsigned int (16) whitespoint y;
nsigned int (32) max display mastering luminance;
nsigned int (32),min display mastering luminance;

[ i o et

12.1.8 Content.colour volume

12.1{8.1 Definition

This|b@x describes the colour volume characteristics of the associated pictures. These colour volume
charaeteristies—are eXPt essed—ntermsof-anominal Tatrge; a}thuush deviations—from—this range may
occur. Itis functionally equivalent to, and shall be as described in, the content colour volume SEI message
in Rec. ITU-T H.265 | ISO/IEC 23008-2 except that the box, in a sample entry, applies to the associated
content and hence the initial two bits (corresponding to the ccv_cancel_flag and ccv_persistence_flag)
take the value 0.

NOTE This is a Box, nota FullBox (similar to PixelAspectRatioBox).

12.1.8.2 Syntax

class ContentColourVolumeBox extends Box ('cclv') {
unsigned int (1) reservedl = 0; // ccv_cancel flag
unsigned int (1) reserved2 = 0; // ccv_persistence flag
unsigned int(l) ccv primaries present flag;
unsigned int (1) ccv_min luminance value present flag;
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unsigned int (1)
unsigned int (1)

(2) ccv_reserved zero 2bits = 0;
i

unsigned int
if( ccv_primaries present flag ) {
for( ¢ = 0; c

ccv_primaries x[ c ];

<
signed int (3 -
3 ccv_primaries y[ ¢ ];

r
3; ct+ ) |
2)

signed int (32)
}

}

if( ccv_min luminance value present flag )
unsigned int(32) ccv_min luminance value;

if( ccv_max luminance value present flag )

unsigned int(32) ccv max luminance value;

ccv_max luminance value present flag;
ccv_avg luminance value present flag;

1if( ccv
unsi

}

_(1 '\_d_luJ.LlJ'.llcl.llk,‘C‘_ aluc_tu.c 'C‘ll‘L,_J.th\J ]
ned int (32) ccv_avg luminance value;

12.1.9 Ampient viewing environment

12.1.9.1 D

pfinition

This box mdy be used to provide information about the characteristics of the nontinal ambient vie
environmerjt for the display of the associated video content and may be presefitjin a visualSampleE
The syntax| elements of the ambient viewing environment box may assist the receiving syste

adapting thle received video content for local display in viewing envifenments that may be sir

or may sub

functionally

ctantially differ from those assumed or intended when.mastering the video content.

in ITU-T H.465 |I ISO/IEC 23008-2.

NOTE T

his is a Box, nota FullBox (similar to PixelAspectRatYoBox).

12.1.9.2 Syntax

class Ambi

bntViewingEnvironmentBox extends Box('amve') {

unsigne@l int(32) ambient illuminance;
unsigne@l int (16) ambient light x;
unsigne@l int (16) ambient light y;

}

12.2 Audip media

12.2.1 Megia handler

Audio medi

h uses the 'soufi’hiandler type in the HandlerBox of the MediaBox, as defined in 8.4.3.

12.2.2 Sound mediadreader

12.2.2.1 D

Box Types:

pfinition

equivalent to, and shall be as described in, the ambient viewing environment SEI mes

ving
htry.
m in
nilar
It is
sage

Tsmhd’

Container: MediaInformationBox Box

Mandatory:

Yes

Quantity: Exactly one specific media header shall be present

Audio tracks use the soundMediaHeaderBox in the MediaInformationBox as defined in 8.4.5. The sound
media header contains general presentation information, independent of the coding, for audio media.
This header is used for all tracks containing audio.

12.2.2.2 Syntax

aligned(8)
extends

class SoundMediaHeaderBox
FullBox ('smhd', version = 0, 0) {

template int (16) balance = 0;

164

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=2dd6b158ce2ae084dbcf17d7d656a904

C

}
12.2

vers

ISO/IEC 14496-12:2022(E)

onst unsigned int (16) reserved 0;

.2.3 Semantics

ion isan integer that specifies the version of this box

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

Audio tracks use AudioSampleEntry or AudioSampleEntryV1.

The
form
or b{
than

The

be considered definitive only for codecs that do not record theirrown output configuration.

code
samp|
valu

Whe
the 4

1)

2)

Whe

3.1 Definition

samplerate, samplesize and channelcount fields document the default audio outp
at for this media. The timescale for an audio track should be chosen toyhatch the sa
 an integer multiple of it, to enable sample-accurate timing. When chansielcount isav
zero, it indicates the total number of channels in the audio stream.

hudio output format (samplerate, samplesize and channelcour fields) in the sample €

c has definitive information about the output format, it shall be taken as definitive; in t
lerate, samplesize and channelcount fields in the sample entry may be ignored, thot
s should be chosen (for example, the highest possible sampling rate).

n it is desired to indicate an audio sampling rate’gréater than the value than can be rej
amplerate field, then one of the following mayhe used:

fthe system needs to rely on this signalling alone, e.g. because the codec does not itself]
sample rate:

an AudioSampleEntryVvi is used

a samplingRateBox is present in the AudiosampleEntryvi, and it overrides the samp
and documents the actualsampling rate;

Dtherwise:

a samplingRareBox is presentinthe AudioSampleEntryVl Or AudioSampleEntry, and if
the actual sampling rate.

N a SamplingRateBox IS present:
'he media‘timescale should be the same as the sampling rate, or an integer division or 1y

h&/samplerate field in the sample entry should contain a value that matches the med

ut playback
mpling rate,
hlue greater

ntry should
If the audio
his case the
igh sensible

resented in

provide the

lerate field

documents

ultiple of it;

a timescale

Lo loCe 1 1~ 1. -4 L £ . ay 1 raad DA [ A PR | £ s
CTUSIIITCU 10U UILS (45 TUT AUALOSallPp LELIIL Y ), UL DT Al ITITTEETT UIVISIUIT UT TITUItIPICT UT 1T,

An AudioSampleEntryvl should only be used when needed; otherwise, for maximum compatibility, an
AudioSampleEntry should be used. For maximum compatibility, the samp1ingRateBox, ChannelLayoutBox
and any DownMix and DRC boxes should follow, not precede, any boxes defined in or required by
derived specifications.

Encoders should encode the DRC-related boxes in the AudioSampleEntry in the order given in
12.2.3.2. Decoders may ignore and discard the DRC-related boxes if they are not in that order.
DRC-related boxes include
DRCInstructionsBasic, DRCCoefficientsUniDrc, DRCInstructionsUniDrc, and UniDrcConfigExtension.
The DownMixInstructions and DRCInstructionsUniDre box cannot occur more than once if the box has
version==1, but it can occur multiple times if version==0.

Channellayout, DownMixInstructions, DRCCoefficientsBasic,
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12.2.3.2 Syntax

class AudioSampleEntry(codingname) extends SampleEntry (codingname) {

const unsigned int (32) [2] reserved = 0;
unsigned int (16) channelcount;
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}<<1l6;
// optional boxes follow
Box (); // further boxes as needed
ChannelLayout () ;
DownMixInstructions () [];

17

]
DRCCoefficientsBasic() [
DRCInstfuctionsBasic() [];
DRCCoefficientsUniDRC () [];
DRCInstfuctionsUniDRC () [];
// we pgrmit only one DRC Extension box:
UniDrcCpnfigExtension() ;
// optipnal boxes follow
SamplingRateBox () ;
Channellayout () ;
}
aligned(8)|class SamplingRateBox extends FullBox ('srat') {
unsigne¢l int (32) sampling rate;
}

class AudipSampleEntryVl (codingname) extends SampleEntry (codinghame) {

unsignefl int(16) entry version; // shall be 1,

// and shall be in an stsd with version ==1
const upsigned int (16) [3] reserved = 0;
template unsigned int (16) channelcount; // shall{b&“correct
templatg unsigned int (16) samplesize = 16;
unsigne@l int (16) pre defined = 0;

const upsigned int (16) reserved = 0 ;
template unsigned int (32) samplerate = 1<<16;
// optipnal boxes follow

SamplingRateBox () ;

Box (); // further boxes as needed
Channellayout () ;
DownMix[nstructions () [];

1

]

DRCCoefficientsBasic () [
DRCInstfuctionsBasic() [];
DRCCoefficientsUniDRC () [];
DRCInstfuctionsUniDRC () [];
// we pgrmit only one DRCyExtension box:
UniDrcCpnfigExtension ()
// optipnal boxes follew
Channellayout () ;

}

12.2.3.3 Seémantics

channelcouft isithe number of channels

0 — indppheablefunkmow

1 — mono

2 — stereo (left/right)
all other values — the codec configuration should identify the channel assignment.
samplesize is in bits, and takes the default value of 16

SampleRate when a samplingRateBox isabsentisthe sampling rate; when a samplingRateBox is present,
is a suitable integer multiple or division of the actual sampling rate. This 32-bit field is expressed as
a 16.16 fixed-point number (hi.lo)
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sampling rate isthe actual sampling rate of the audio media in samples/second, expressed as a 32-bit
integer

12.2.4 Channel layout

12.2.4.1 Definition

Box Types: 'chnl'
Container: Audio sample entry
Mandatory: No

uani—“—vy- Zoaro or ann
rercy -~ LCTo O o

This|box may appear in an audio sample entry to document the assignment of channels |n the audio
streqm. Itis recommended to use this box to convey the base channel count for the DownMixInstructions
box and other DRC-related boxes specified in I[SO/IEC 23003-4.

The fhannel layout can be all or part of a standard layout (from an enumerated-ist), or a custom layout
(which also allows a track to contribute part of an overall layout).

A stfeam may contain channels, objects, neither, or both. A stream that is neither channgl nor object
strugtured can implicitly be rendered in a variety of ways.

12.214.2 Syntax

alighed (8) class Channellayout extends FullBox ('chnl¥, version, flags=0) { if
(verlsion==0) {
unsigned int (8) stream structure;
if (stream structure & channelStructunad)" {
unsigned int (8) definedLayout;
if (definedLayout==0) {
for (i = 1 ; i <= layout chadrel count ; i++) {
// layout channel countvcomes from the sample entry
unsigned int (8) speakel position;

if (speaker position®== 126) { // explicit position
signed int (16) "azimuth;
signed int (8) elevation;
}
}
} else {
unsigned int (64) omittedChannelsMap;

//«a\M1’ bit indicates ‘not in this track’
}
}
if (stream\structure & objectStructured) ({
unsigned int (8) object count;
}
H else t
urfsigned int (4) stream structure;
unsigned int (4) format ordering;
unsigned int (8) baseChannelCount;
if (stream structure & channelStructured) {
unsigned int (8) definedLayout;
if (definedLayout==0) {
unsigned int(8) layout channel count;
for (i = 1 ; i <= layout channel count ; i++) {
unsigned int (8) speaker position;
if (speaker position == 126) { // explicit position
signed int (16) azimuth;
signed int (8) elevation;

}
}
} else {
int (4) reserved = 0;
unsigned int (3) channel order definition;
unsigned int (1) omitted channels present;
if (omitted channels present == 1) ({
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}
}
if |
}

}

unsigned int (64)
// a \lr

omittedChannelsMap;
bit indicates ‘not in this track’

stream structure & objectStructured) {
// object count is derived from baseChannelCount

12.2.4.3 Semantics

version iS
preferr
version

stream str

both, o1
1 the
2 the

format ord

(see Talple). Each format shall only use contiguous channel indices

a |

AR V.VAN £l 3 3 1 <k
T vV ITCTT aUTITOT TITE, - VET STOTT 5Tt

bd over version 0. Version 1 conveys the channel ordering, which is not always the-¢ds
0. Version 1 should be used to convey the base channel count for DRC.

HS £lo ot 3£ £l 3 £l 1 {n
1T lllLCSCl uIIidat DPC\,IIICD LIICT VUT SIUIT UL UI11IS UUA l_U Ul

Lcture is a field of flags that define whether the stream has channel or objeet structur
neither); the following flags are defined, all other values are reserved:

stream carries channels
stream carries objects

tring indicates the order of formats in the stream starting-from the lowest channel i

format_ordering Order
0 unknown

Channels, possibly followed by Objects
2 Objects, possibly followed by Channels
Rempaining values are -
resprved

definedLay

speaker po
then th
order c

azimuth is a
elevation i

channel or
are spe

but is a ChannelConfiguration from ISO/IEC 23091-3.

e azimuth and elevation.ate as defined as for speakers in ISO/IEC 23091-3. The chg
prresponds to the orderiof speaker positions.

signed value in degrees, as defined for LoudspeakerAzimuth in ISO/IEC 23091-3.
5 a signed value,.in degrees, as defined for LoudspeakerElevation in ISO/IEC 23091-3.

er defid¥tion indicates where the ordering of the audio channels for the definedrd
cified (see/Table).

chan

nél erder_definition Channel order specification

d be
e for

e (or

ndex

bition is an OutputChannelPosition from ISO/IEC 23091-3. If an explicit position is yised,

nnel

yout

as listed for the ChannelConfigurations in [SO/IEC 23091-3

Default order of audio codec specification

Channel ordering #2 of audio codec specification

Channel ordering #3 of audio codec specification

0
1
2
3
4

Channel ordering #4 of audio codec specification

Remaining values are re-
served

omitted channels present is a flagthatindicatesifitissetto 1 thatthe omittedChannelsmap is present.

omittedChannelsMap is a bit-map of omitted channels; the bits in the channel map are numbered 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 23091-3 ChannelConfiguration. 1-bits in the
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channel map mean that a channel is absent. A zero value of the map therefore always
the given standard layout is fully present. The default value is 0.

layout channel count is the count of channels for the channel layout. The default value is

means that

Olfstream

structure indicates that no channel structure is present. Otherwise, the value is the number of
channels of the defined layout, if present, otherwise it is the value from the sample entry.

object count is the count of channels that contain audio objects. The default value is 0.
1 and if the objectstructured flag is set, the value is computed as baseChannelcCount
channel count of the channel structure.

basechans Wl + ranracante tha camhinad channaol caunt aftha channal lauaut and thao

For version
minus the

bject count.

== T T o P e It T O o T T O O I T I T e T C O oIt Ot e O I Ir e Iory O oo ot rror orre

he value must match the base channel count for DRC (see ISO/IEC 23003-4).
12.2l5 Downmix instructions

12.2/.5.1 Definition

Box [lypes: "dmix'
Container: Audio sample entry
Mangatory: No

Quantity: Zero or more

The Hownmix can be controlled by the production facility ifnecessary. For instance, some
requlire more attenuation of the surround channels before ddwnmixing to maintain intellig

The downmix support is designed so that any downmix (e.g. from 7.1 to quad as well as to
be described.

It is [possible to declare the loudness characteristics of the signal after downmix, and aff
dowhmix.

If targetChannelCount*baseChannelCotnt is odd, the box is padded with 4 bits set {
targetChannelCount shall be consistent with the targetLayout (if given), and shall be less t}
to thie channelcount.

Each downmix is uniquely identitied by an ID.

n the following definition, cei1() is the ceiling function.

12.2.5.2 Syntax

alighed (8) cX¥alss DownMixInstructions extends FullBox('dmix', version, flags=0) {
iff (versfion >= 1) {

bit¢d) reserved = 0;

bit (7) downmix instructions count;

H edse {

fontent may
bility.

stereo) can

er DRC and

o OxF. The
lan or equal

ot dosronro o ERECWE SR S P S SN PEESNE U

- T+ = +=S+ tH -7

}
for (a=1l; a<= dOWDle instructions _count; a+t+) {
unsigned int (8) targetLayout
unsigned int(l) reserved = 0;
unsigned int(7) targetChannelCount;
bit (1) in_stream;
unsigned int (7) downmix ID;
if (in_stream==0)
{ // downmix coefficients are out of stream and supplied here
int i, 37
if (version >= 1) {
bit (4) bs downmix offset;
int size = 4;
for (i=1; 1 <= targetChannelCount; i++) {
for (j=1; j <= baseChannelCount; j++) {
bit (5) bs downmix coefficient vl;
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}

size += 5;
}
}
bit (8 ceil(size / 8)
else {
for (i=1; 1 <= targetChannelCount;
for (j=1; j <= baseChannelCount;
bit (4) bs downmix coefficient;

- size) reserved = 0; // byte align

i4+4) {
j++) o

}

}
12.2.5.3 S¢

targetLayo

downmlix

targetChan
target 1

bmantics

L+ is a ChannelConfiguration from ISO/IEC 23091-3 and defines the resulting layout

hyout

hfter

helCount is the count of channels in the resulting stream, and shall ¢orrespond with the

downmix ID|is an arbitrary value that identifies this downmix, and shall be unique among the
DownMixInstructions in a given sample entry; there are two reserved values, 0 and 0x7F, which
shall ndt be used
version is §n integer that specifies the version of this box (0 or 1)
bs downmix|offset is an offset in dB for all downmix coefficients that are defined in the bs downmix
coeffi¢ient v1 field. Itis encoded as defined in Table 7ising the following expression for:
Table 7 — Downmixoffset encoding
Value [dB] Héx encoding (3 bits)
0.0 0x0
0x1
0x2
reserved other
baseChanne]Count is the chamnel count of the audio signal in the base layout as also defingd in
ISO/IE(Q 23003-4. It should)be derived from the channelLayout box, if present.
in_stream Has a value of I\when the downmix coefficients are in the stream. Otherwise, it is zero.
bs_downmix|coeffikiknt is encoded as defined in Table 8 and Table 9:
Table 8 + Downmix coefficient encoding for non-LFE channel and version==0 (bs_downmjx_
coefficient)
Value Hex encoding (4 bits)
0.00dB 0x0
-0.50dB 0x1
-1.00dB 0x2
-1.50dB 0x3
-2.00dB 0x4
-2.50dB 0x5
-3.00dB 0x6
-3.50dB 0x7
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Table 8 (continued)

Value Hex encoding (4 bits)
-4.00dB 0x8
-4.50dB 0x9
-5.00dB 0xA
-5.50 dB 0xB
-6.00 dB 0xC
-7.50 dB 0xD
=9-00-dB OxE

-00 dB OxF

Fable 9 — Downmix coefficient encoding for LFE channel and version=z0|(bs_downmix_
coefficient)

Value Hex encoding (4 bits)
10.00 dB 0x0

6.00 dB 0x1

4.5 dB 0x2

3.00dB 0x3

1.50 dB 0x4

0.00dB 0x5

-1.50 dB 0x6

-3.00dB 0x7

-4.50 dB 0x8

-6.00dB 0x9

-10.00 dB 0xA

-15.00 dB 0xB

-20.00.dB 0xC

-30:00-dB 0xD

-40700 dB OxE

~oo dB OxF

bs_dbwnmix coeffiesent vl is encoded as defined in Table 10:
Table 10+ Downmix coefficient encoding for version>=1 (bs_downmix_coefficignt_v1)

Value Hex encoding (5 bits)
10.00 dB 0x00

6.00dB 0x01

4.50 dB 0x02

3.00dB 0x03

1.50 dB 0x04

0.00dB 0x05

-0.50 dB 0x06

-1.00 dB 0x07

-1.50 dB 0x08

-2.00dB 0x09

-2.50dB 0x0A
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Table 10 (continued)

Value Hex encoding (5 bits)
-3.00dB 0x0B
-3.50dB 0x0C
-4.00 dB 0x0D
-4.50 dB 0x0E
-5.00dB 0x0F
-5.50dB 0x10
=6-00-dB fxtt
-6.50dB 0x12
-7.00 dB 0x13
-7.50 dB 0x14
-8.00dB 0x15
-9.00dB 0x16
-10.00 dB 0x17
-11.00dB 0x18
-12.00dB 0x19
-15.00 dB 0x1A
-20.00 dB 0x1B
-25.00 dB 0x1C
-30.00 dB 0x1D
-40.00 dB 0x1E
-0 dB 0x1F

12.2.6 DRC information

A DRCis usgd in the encoder to generate gain values using one of the pre-defined DRC characteristics as
defined in IFO/IEC 23091-3 or a characteristic defined in ISO/IEC 23003-4. The coefficients are placed
either in-stfeam or in an associated.ihéta-data track. Alternatively, coefficients are generated af the
decoder baded on transmitted parametric DRC configurations.

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 chahnel,
this featurq can be very useful. It is supported by the assignment of DRC characteristics to qudio
channels.

It is possible to declare the loudness characteristics of the signal after DRC.
DRC suppoift.idcludes supporting in-stream DRC coefficients, and a separate track carrying them| the

latter is patticutarty usefutfortegacy todimg systenmstinctudinmg uncompressed—audio)thattrave no
provision for in-stream coefficients.

In the ISO base media file format, the audio content may be carried in multiple tracks where a base
track contains the DRC metadata for all tracks. The additional tracks are referenced by the base track
using a track reference of type 'adda' (additional audio). The channels processed by the DRC are all the
channels in the base track, plus all the channels in track(s) referenced, in the order of the references.
The DRC channel groups apply to all those channels (even if they are channels in a track that is disabled
or not currently being played).

The boxes DRCCoefficientsBasic, DRCCoefficientsUniDRC, DRCInstructionsBasic,
DRCInstructionsUniDRC, and UniDrcConfigExtension may occur in an AudioSampleEntry and are
defined in ISO/IEC 23003-4.
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12.2

Box Types:

Cont

ISO/IEC 14496-1

.7 Audio stream loudness

.7.1 Definition

'ludt’
ainer: UserbDataBox of the corresponding TrackBox

Mandatory: No
Quantity: Zero or more

2:2022(E)

Loudness declarations are placed in userbDataBoxes, to enable their presence and update in movie
fragments. In particular, in live scenarios, user-data in the initial MovieBox may be a ‘promise not to

excepd’ or ‘best guess’, and then user-data updates give better (but still generally valid) valu
example, a loudness range in this user data that is associated with a particular set of DR(C"]
consftitutes a ‘promise’ rather than a measurement, under these circumstances.

Several metadata values are available that describe aspects of the dynamic range. The
dyngmic range can be useful in adjusting the DRC characteristic, e.g. the DR(s less aggr
dyngmic range is small or the DRC can even be turned off.

Trug Peak and maximum loudness values can be useful for estimatingthe headroom, for ins
loudhess normalization results in a positive gain [dB] or when headroom is needed to avoi

the
level

The
liste

The

Undg¢
albu
Trac
entiy

The

‘anclhor loudness’ is the loudness of the anchor content, where what that content is, is def

the ¢
‘dial
mea

ownmix. The DRC characteristic can then be adjusted to approach a headroom targe
of the associated content is represented here in a coding-ind€pendent way.

audio sound pressure level that the content was mixed to can also be documented.
hed to at a level other than the mixing level, this canraffect the perceived tonal balance.

following measures may also be used:

Maximum of the loudness range derived from EBU-Tech 3342 [26]

Maximum momentary loudness derived from ITU-R BS.1771-1 [24] or EBU-Tech 3341 [23
Maximum short-term loudness derived from ITU-R BS.1771-1 [24] or EBU-Tech 3341 [25]
Bhort-term loudness defined in{TU-R BS.1771-1[24] or EBU-Tech 3341[23]

br some circumstance§ it can be desirable to indicate the loudness characteri
n, in each song that the album contains. A separate box can be specified for that p
kLoudnessInfo and-AlbumLoudnessinfo provide loudness information for the song,
e album which,eontains the song, respectively.

program lgudness shall be measured using ITU-R BS.1770-4 over the associated ¢

ontentauthor; one suitable value (especially for content for which the main content i
bg normal level” or DialNorm as defined in ATSC Doc. A/52:2012[271, [SO/IEC 23003-4 s

es. Thus, for
nstructions

size of the
bssive if the

tance when
] clipping of
t. The peak

(If audio is

stics of an
irpose. The
and for the

ontent; the
ermined by
s speech) is
pecifies the
fed values.

12.2

alig
i

burement systems, measurement methods and the coding of all loudness and peak-rela
.7.2 Syntax
ned (8) class LoudnessBaseBox extends FullBox (loudnessType, version, flags=0)

f (version >= 2)
unsigned int (2)
unsigned int (6)

{
loudness_info type;
loudness base count;
if (loudness info type == | | loudness info type == 2)
unsigned int (1) reserved = 0;
unsigned int (7) mae group ID;

{

}

else if (loudness info type ==
unsigned int (3) reserved 0;
unsigned int (5) mae group preset ID;

) Ao
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else if (version == 1) {
unsigned int (2) reserved = 0;
unsigned int (6) loudness base count;
} else {
int loudness base count = 1;
}
for (a=1; a<=loudness base count; a++) {
if (version >= 1) {
unsigned int (2) reserved = 0;
unsigned int (6) EQ set ID; // to match an EQ box
}
unsigned int (3) reserved = 0;
unsigned int (7) downmix ID; // matching downmix
unsigrred JI_H‘L,\U[ DRC_ CL_ID, toTertciraPRE—o
signgd int (12) bs sample peak level;
signgd int (12) bs true peak level;
unsi¢gned int (4) measurement system for TP;
unsi¢gned int (4) reliability for TP;
unsi¢gned int (8) measurement count;
int L;
for (i =1 ; 1 <= measurement count; i++) {
hsigned int (8) method definition;
lsigned int (8) method value;
signed int (4) measurement system;
hsigned int (4) reliability;

cC oo c

}
}

aligned(8)|class TrackLoudnessInfo extends LoudnessBaseBox(itlou') { }
aligned(8)|class AlbumLoudnessInfo extends LoudnessBaseBox“~('alou') { }
aligned(8)|class LoudnessBox extends Box('ludt') {
// not hore than one TrackLoudnessInfo box with v€¥rsion>=1 is allowed
loudnes§ TrackLoudnessInfo[];

// not hore than one AlbumLoudnessInfo box with\version>=1 is allowed albumLoudnefs
AlbumLoudn¢ssInfol];
}

12.2.7.3 S¢mantics
version is qin integer that specifies the version of this box (0, 1 or 2)

loudness_iffo type is the type of audio-scene described by the loudness information. It shall tgke a
value of zero unless other types-ate supported by the loudness processing. For defined values refer
to the cprresponding loudnessInfoType specification in ISO/IEC 23008-3[31l,

mae_group_ [Disaunique idemtifier for a group of metadata elements as specified in ISO/IEC 23008-B[311,
mae_group preset ID is &ufique identifier for a group preset as specified in ISO/IEC 23008-3[311,

downmix_ID[when zgrg; declares the loudness characteristics of the layout without downmix. If jnon-
zero, thiis box-declares the loudness after applying the downmix with the matching downmix_ 10| and
shall match'avalue in exactly one box in the sample entry of this track

DRC_set ID WHEN ZEro, declares the characteristics without appiying a DRC. If mon-zero, this box
declares the loudness after applying the DRC with the matching prc_set 1D and shall match a
value in exactly one box in the sample entry of this track

EQ set 1D when zero, declares the characteristics without applying EQ. If non-zero, this box declares
the loudness after applying the EQ with the matching 20 set 1D and shall match a value in exactly
one box in the unibrcConfigExtension of this track

bs_sample peak level takes a value for the sample peak level as defined in ISO/IEC 23003-4; all other
values are reserved

bs_true peak level takesavalue for the true peaklevel as defined in ISO/IEC 23003-4; all other values
are reserved
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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 ISO/IEC 23003-4; all
others are reserved

measurement system takes an index for the measurement system as defined in ISO/IEC 23003-4; all
others are reserved

reliability and reliability for TP each take one of the following values (all other values are
reserved):

D: Reliability is unknown
[: Value is reported/imported but unverified
: Value is a ‘not to exceed’ ceiling

B: Value is measured and accurate
12.3 Metadata media

12.3.11 Media handler

Tim¢d metadata media uses the 'meta' handler type in.the HandlerBox of the MediaBox, as defined in
8.4.3.

NOTE1 MPEG-7 streams, which are a specific kind of* metadata stream, have their own handller declared,
documented in the MP4 file format (ISO/IEC 14496-14(22]),

NOTE 2 metadata tracks are linked to the track'they describe using a track-reference of type 'cdsc'.

12.3|2 Media header

Metddata tracks use a Nul1lMediaHeaderBox, as defined in subclause 8.4.5.2.
12.3.3 Sample entry

12.313.1 Definition
Timg¢d metadata.tracks use MetaDataSampleEntry.

In cgse of XML metadata a BitRateBox in the SampleEntry can be used to choose the pppropriate
menjory répresentation format (DOM, STX).

The [URFMetasampleEntry entry contains, in a box, the URI defining the form of the mdtadata, and
optional initialization data. The format of both the samples and of the initialization data is defined by
all or part of the URI form.

It may be the case that the URI identifies a format of metadata that allows there to be more than one
‘stated fact’ within each sample. However, all metadata samples in this format are effectively ‘I frames’,
defining the entire set of metadata for the time interval they cover. This means that the complete set of
metadata at any instant, for a given track, is contained in (a) the time-aligned samples of the track(s) (if
any) describing that track, plus (b) the track metadata (if any), the movie metadata (if any) and the file
metadata (if any).

If 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.
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12.3.3.2 Syntax

class MetaDataSampleEntry (codingname)

}

class XMLMetaDataSampleEntry ()
utf8string content encoding;

extends SampleEntry (codingname)

extends MetaDataSampleEntry ('metx') {

// optional

utf8list namespace;

utf8list schema location;

}

class TextConfigBox ()

// optional

extends Fullbox ('txtC', 0, 0) {

utf8string text config;

}

class TextMetaDataSampleEntry () extends MetaDataSampleEntry ('mett') ({
utf8string content encoding; optional
utf8string mime format;
TextConfigBox (); // optional
}
class MIMERox () extends Fullbox ('mime', 0, 0) {
utf8string content type;
}
aligned(8)|class URIBox extends FullBox('uri ', wversion = 0, 0) {
utf8string theURI;
}
aligned(8)|class URIInitBox
extepds FullBox ('uriI', version = 0, 0) {
unsigne@l int(8) uri initialization datal];
}
class URIM¢taSampleEntry () extends MetaDataSampleEntry ('uzim!) {
URIbox the label;
URIInitPBox init; // optional
}
12.3.3.3 Spmantics

content en
It is def
string i
Note th
Thus, tl
these el

namespace
used fo
decodir

schema loc
conforn
schema
for xsi:
decodir

I metadata, this is needed for identifying its type, e.g. gBSD or AQoS [MPEG-21-7] an

boding provides a MIME type which identifies the content encoding of the timed meta

5 supplied) the timed metadata is nottencoded. An example for this field is ‘application
at no MIME types for BiM [ISO/IE€23001-1] and TeM [ISO/IEC 15938-1] currently ¢
ne experimental MIME types ‘application/x-BiM’ and ‘text/x-TeM’ shall be used to ide
ncoding mechanismes.

provides one or more XML namespaces to which the sample documents conform. V|

g using XML aware-encoding mechanisms such as BiM.

ttion providészero or more URLs for XML schema(s) to which the sample docul
hs. If there is\ohe namespace and one schema, then this field shall be the URL of the
If thereds more than one namespace, then the syntax of this field shall adhere to
chemaliecation attribute as defined by XML. When used for metadata, this is neede
g of'the timed metadata by XML aware encoding mechanisms such as BiM.

Hata.

ined in the same way as for an ItemInfoEntry in this document. If not present (an empty

zip’.
xist.
ntify

Vhen
d for

ment
one
that
i for

mime format

hrn‘ndnc a2 MIME fvpp which identifies the content format of the c:\mnlﬂc Pvnmn]p

for

this fiel

d 1nclude ‘text/html’ and ‘text/plain’.

text config provides the initial text of each document which is prepended before the contents of each
sync sample.

content type is a string corresponding to the MIME type each XML document carried in the stream
would have if it were delivered on its own, possibly including sub-parameters.

NOTE This implies that if two XML documents carried in the same track have different MIME types (or
sub-parameters), each document needs to be associated with a different sample entry.

theURT is a URI formatted according to the rules in 6.3.3;

uri_initialization data is opaque data whose form is defined in the documentation of the URI form.
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12.4 Hint media

12.4.1 Overview

Hint tracks are used to describe elementary stream data in the file. Each protocol or each family of
related protocols has its own hint track format. A server hint track format and a reception hint track
format for the same protocol are distinguishable from the associated four character code of the sample
description entry. In other words, a different four character code is used for a server hint track and a
reception hint track of the same protocol. The syntax of the server hint track format and the reception
hint track format for the same protocol should be the same or compatible so that a reception hint track
can bm&dMs&nﬂng.aMs&em.mﬂedﬂM&mﬁenﬂaLd&gmdaﬂm&LTe received
stregqms are handled appropriately. Most protocols will need only one sample description format for
each|track.

et for server
nt, then the
k header or
e of server
ould handle
propriately.

Serv
hint
serv
othe
hint
pote

ers find their hint tracks by first finding all hint tracks, and then looking within‘that s¢
tracks using their protocol (sample description format). If there are choices at this po
br chooses on the basis of preferred protocol or by comparing features inythe hint trac
' protocol-specific information in the sample descriptions. Particularly in the absen
tracks, servers may also use reception hint tracks of their protocol. However, servers sh
htial degradations of the received stream described by the used-reception hint track ap

Trac her they are

med

ks having the track in movie flag set are candidates for playpack, regardless of whet
a tracks or reception hint tracks.
Hint

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

be h
form

a sampple number, an offset, and a length. Some of thiese may be implicit for a particular pro

‘poiy]
tracl

nt tracks or elementary stream tracks. The exactform of these pointers is defined by
at for the protocol, but in general they consist offour pieces of information: a track refe

ters’ always point to the actual source of the data. If a hint track is built ‘on top’ of 3
k, then the second hint track shall havecdirect references to the media track(s) used

the sample
rence index,
tocol. These
nother hint
by the first

where data from those media tracks is plaged in the stream.

All hfint tracks use a common set of de¢larations and structures.

Hint tracks are linked to the.elementary stream tracks they carry, by track references of ftype 'hint '
[hey use a handler-typeof'hint' in the HandlerBox
[hey use a HintMedidHeaderBox

[hey use a HintSampleEntry in the sampleDescriptionBox, with a name and format unique to the

brotocol they represent.

Serv
movi

er hint tracks are usually marked as disabled for local playback, with their track heade
e and track in preview flags setto 0.

I track in

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

Hint tracks shall not use composition time offsets. The process of hinting computes transmission times
correctly as the presentation time derived from the decoding time.

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.

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
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supported. However, most media coding standards only specify the decoding 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 reception hint track.

12.4.2 Media handler

Hint media uses the 'hint' handler type in the Hand1lerBox of the MediaBox, as defined in 8.4.3.

12.4.3 Hil‘Jt media header

12.4.3.1 Hjnt media header box

Box Types: "hmhd'

Container: JediaInformationBox

Mandatory:|Yes

Quantity: Exactly one specific media header shall be present

Hint tracks phise the HintMediaHeaderBox in the MediaInformationBox, as defied in 8.4.5. The hint mjedia
header conffains general information, independent of the protocol, for-hint tracks. (A PDU is a profocol
data unit.)

12.4.3.2 Syntax

aligned(8)|class HintMediaHeaderBox
extends| FullBox ('hmhd', version = 0, 0) {

unsignefl int (16) maxPDUsize;
unsignefl int (16) avgPDUsize;
unsignefl int (32) maxbitrate;
unsignefl int (32) avgbitrate;
unsignefl int (32) reserved = 0;

}
12.4.3.3 Spmantics

version isan integer that specifjes the version of this box

maxPDUgize gives the sizednbytes of the largest PDU in this (hint) stream
avgPDUgize gives the average size of a PDU over the entire presentation
maxbitfate giveSthe maximum rate in bits/second over any window of one second

avgbitfate gives the average rate in bits/second over the entire presentation

12.4.4 Sa llJ}C cutly

12.4.4.1 Definition
Hint tracks use an entry format specific to their protocol, with an appropriate name.

For hint tracks, the sample description contains appropriate declarative data for the streaming protocol
being used, and the format of the hint track. The definition of the sample description is specific to the
protocol.

The ‘protocol’ and ‘codingname’ fields are registered identifiers that uniquely identify the streaming
protocol or compression format decoder to be used. A given protocol or codingname may have optional
or required extensions to the sample description (e.g. codec initialization parameters). All such
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extensions shall be within boxes; these boxes occur after the required fields. Unrecognized boxes shall
be ignored.

12.4

clas

}

4.2 Syntax

s HintSampleEntry () extends SampleEntry (protocol) {

12.5 Text media

12.5

.1 Media handler

The
med

12.5

Timgd

12.5

12.5

Timd

12.5

clas

}

clas|

[imed text media type indicates that the associated decoder will process only text data
a uses the 'text' handler type in the HandlerBox of the MediaBox, as defined in 843’

.2 Media header

bd text tracks use a Nul1lMediaHeaderBoxk, as defined in subclause 8.4.5.2:
.3 Sample entry

.3.1 Definition

bd text tracks use PlainTextSampleEntry.

.3.2 Syntax
s PlainTextSampleEntry (codingname) extends SampleEntry (codingname) {

s SimpleTextSampleEntry extends Plajin@®extSampleEntry ('stxt') {

tf8string content encoding; //"Optional

tf8string mime format;

extConfigBox () L/ optional
.5(3.3 Semantics

mime

12.6

bnt _encoding provides@ MIME type which identifies the content encoding of the tim
lefined in the same way as for an TtemInfoEntry in this document. If not present (an ¢
s supplied) the tinfed'text is not encoded. An example for this field is ‘application/zip’.

| format provides a MIME type which identifies the content format of the samples. E
his field include ‘text/html’ and ‘text/plain’.

Subtitle media

Timed text

bd text. It is
mpty string

kamples for

12.

1-Media

andlar
T ITCIIC T

=T

The subtitle media type indicates that the associated decoder will process text data and possibly
images. Subtitle media uses the 'subt' handler type in the HandlerBox of the MediaBox, as defined in
8.4.3.

12.6.2 Subtitle media header

12.6.2.1 Definition

Subtitle tracks use the subtitleMediaHeaderBox in the MediaInformationBox, as defined in 8.4.5. The
subtitle media header contains general presentation information, independent of the coding, for subtitle
media. This header is used for all tracks containing subtitles.
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12.6.2.2 Syntax

aligned (8)
extends

}

class SubtitleMediaHeaderBox
FullBox ('sthd', version = 0,

flags 0) {

12.6.2.3 Semantics

version -1isan integer that specifies the version of this box.

flags -

is a 24-bit integer with flags (currently all zero).

12.6.3 Samipteemtry

12.6.3.1 D

Subtitle tra

12.6.3.2 Sy

class Subt

}
class XMLS

utf8list

utf8lis
utf8lis

}

class Text
utf8str
utf8str
TextCon

}
12.6.3.3 Sq¢

content en

defined

is supplied) the subtitle samples arenot encoded. An example for this field is ‘application/zip’.

namespace 1

metadalta, this is needed for\dentifying its type, e.g. gBSD or AQoS [MPEG-21-7] and for decqg

using X

schema loc
thereis
more th
attribuf

efinition
'ks use SubtitleSampleEntry.

mtax

| t leSampleEntry (codingname) extends SampleEntry (codingnafie) {
hbtitleSampleEntry ()
namespace;

L schema location; // optional
[ auxiliary mime types;

// optional, required if auxiliary resources a¥e present

extends SubtitleSampleEntry

("step™ |

extends SubtitleSampdeEntry
// optional

FubtitleSampleEntry () ("sbtt') {

ng content encoding;
ing mime format;
FigBox (); // optional

Pmantics

oding provides a MIME type which identifies the content encoding of the subtitles.
in the same way as for an TteémfnfoEntry in this document. If not present (an empty s

5 one or more XML namespaces to which the sample documents conform. When use

ML aware encoding mechanisms such as BiM.

btion is zerg or more URLs for XML schema(s) to which the sample document conforn
one namespace and one schema, then this field shall be the URL of the one schema. If thg
an one hamespace, then the syntax of this field shall adhere to that for xsi:schemalLoc

metada[ta by XML aware encoding mechanisms such as BiM.

e as~defined by XML. When used for metadata, this is needed for decoding of the t

It is
ring

d for
ding

hs. If
reis
ition
med

mime format provides a MIME type which identifies the content format of the samples. Examples for

this fiel

d include ‘text/html’ and ‘text/plain’.

auxiliary mime types indicates the media type of all auxiliary resources, such as images and fonts, if
present, stored as subtitle sub-samples.

optional box may be a BitRateBox Or a MIMEBox or other box. When both BitRateBox and MIMEBox are
present, they may be in any order. Parsers shall allow other boxes to be present.
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Font media

12.7.1 Media handler

2:2022(E)

Font media uses the ' fdsm' handler type in the HandlerBox of the MediaBox, as defined in 8.4.3.

12.7.2 Media header

Font

tracks use a NullMediaHeaderBox.

12 ~_ C 1 4=
AT SdlIpPIT TIIU Y

12.7.3.1 Definition

Font]

12.7.3.2 Syntax

clasls FontSampleEntry (codingname) extends SampleEntry (codinghame) {
/Vother boxes from derived specifications

12.8

12.8.1 General
Protpcted media is described in 8.12.
Incomplete media is described in 8.17.

Restfricted media is described in 8.15.

12.8.2 Multiple transformations for\a single transformed media track

A transformed media track may.have undergone several transformations of different typ

not |

NOTE For example, a transformed track could be both protected and restricted.

The following process-applies to conclude the untransformed sample entry type of a transfo
track:

1) Let schethelnfoContainerBox be ProtectionSchemeInfoBox, RestrictedSchemel

streams use a FontSampleEntry.

Transformed media

ave undergone more thanone transformation of any particular type.

CompleteTrackInfoBox When the track sample entry type indicates an encrypted, re
ncoimplete media track, respectively.

bs and shall

rmed media

hfoBox, O
stricted, or

ntainerBox.

2)

a2 Jd L T 41 ) P ) 1 £ . . £ 1 A I Y al
LCLUAdLATUTHHIAU DT CTUUAITULIICT ddta 1OIMMat vdlUTUI U IglNalrFOorMatbox Ul SUIHITIHITIIITUU

3) If dataFormat indicates a transformed media track, schemelnfoContainerBox is updated to be
ProtectionSchemeInfoBox, RestrictedSchemeInfoBox, O CompleteTrackInfoBox when dataFormat
indicates an encrypted, restricted, or incomplete media track, respectively. The process continues
from step 2.

4) Otherwise (dataFormat does not indicate a transformed media track), the untransformed sample
entry type is concluded to be equal to dataFormat.
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12.8.3 Determining the untransformed sample entry type

A transformed media track may have undergone several transformations of different types but cannot
have undergone more than one transformation of any particular type.

NOTE For example, a transformed track could be both protected and restricted, in which case the relevant
boxes in the sample entry could be set as follows:

SampleEntry('encv') {
ProtectionSchemeInfoBox {
OriginalFormatBox; // data format is 'resv'
SchemeTypeBox;
SchepefrrformartionBos—

}
RestricfedSchemeInfoBox {
OriglnalFormatBox; // data format indicates a codec, e.g. 'avcl'
ScheheTypeBox;
SchepeInformationBox;

}
// Boxefp specific to the untransformed sample entry type
// For [avcl', these would include AVCConfigurationBox

}
The followipng process applies to conclude the untransformed sample entry type (as defined in the
following sybclause) of a transformed media track:

1) Let scHemelnfoContainerBox be any ProtectionSchemeInfoBQky the RestrictedSchemeInfpBox,
or the ¢ompleteTrackInfoBox when the sample entry type of the track (i.e., the format valug of a
sampleBntry directly contained in the samplebescriptionBox)indicates an encrypted, restrifted,
or incomplete media track, respectively.

2) LetdatgFormatbeequaltothedata formatvalue oforiginalFormatBox of schemelnfoContainefBox.

3) If dataFormat indicates a transformed media track, schemelnfoContainerBox is updated to be
ProtectionSchemeInfoBox, RestrictedSchemeifoBox, OF CompleteTrackInfoBox when dataFofrmat
indicat¢s an encrypted, restricted, or incomplete media track, respectively. The process continues
from stgp 2.

4) Otherwfise (dataFormat does not indicate a transformed media track), the untransformed sample
entry type is concluded to be equattoe dataFormat.

12.8.4 The 'codecs' MIME parameter for a transformed media track

The 'codecs| parameter value-for transformed media tracks is described in Annex K.
12.9 Multjplexed tithed metadata tracks

12.9.1 Gerneral

Multiplexed-timed-metadatatracks

a) allow the carriage of any user-data item (untimed metadata) as timed metadata; this allows the
'radio station' case where song title, performer, etc. need to change as songs change;

b) allow the multiplexing together of formats; so, for example, a camera might record both location
and facing direction in the same sample.

12.9.2 Overall design

Timed metadata multiplex is a specific format of a metadata track; it has a sample entry code, sample
entry definitions, and a sample format. The sample entry code is 'mebx "', standing for 'metadata boxed".

The usual track reference(s) are used (notably 'cdsc').
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The sample entry sets up an association between a compact, fixed-size, identifier used in the streams
(repeatedly) and the permanent, possibly long-format, identifier, of the metadata and any parameters.

12.9.3 Sample format

An access unit (also known as media sample) is structured as a concatenation of one or more value
Boxes (as defined in subclause 4.2). The four-character-codes of these boxes are local keys that are
declared in the sample entry; the setup for these keys allows various associations (e.g. as equivalent to
a user-data item, as equivalent to an un-multiplexed timed metadata sample, etc.). The content of the
box is defined by the association.

If n(ilvalue for a particular key is present in the access unit at the given time, the interpretation should
be that there is no metadata of that type at the time. Metadata values for that key for gther times (e.g.,
fron] a previous access unit) should not be interpreted as applying to the target time:

Metgddata access units are sync samples (also known as “I-frames” in video) when all the contained boxes
in thiat sample would have been sync samples if they had been in their own sandiple, un-multiplexed.

If nojvalues for any key are present for a time range, the best practice is.tosinclude an accefs unit with
onlyla “NULL” data entry for the time range as defined in subclause-12.9.5. An empty track edit list
entry could be used to indicate there is no metadata for a range of nfevie time.

12.94 Sample entry format

12.9.4.1 General

The pample entry for boxed timed metadata is the Bo%edMetadataSampleEntry:

alighed (8) class BoxedMetadataSampleEntry
ektends MetadataSampleEntry ('mebx') _{
MetadataKeyTableBox () ; /¥ mandatory
BitRateBox () ; // optional

The pnly required box within BoxedMetadataSampleEntry iS MetadataKeyTableBox which defines what
metddata values may be found in the’AUs of the track.

MetadataKeyTableBox (definediyn 12.9.4.2) is a table indicating the set of keys and information about
each|key that may occur in associated access units.

BitRhteBox is an optipnal'box to signal the bitrate of the metadata stream.

12.9.4.2 Metadata'key table box

Box [[ype: 'Keys"
Contlainer: BoxedMetadataSampleEntry

Manfatery: Yes
Quantity: F’an‘ﬂy one

The MetadataKeyTableBox contains a table of keys and mappings to payload data in the corresponding
access units. It is defined as:

aligned (8) class MetadataKeyTableBox extends Box ('keys') {
MetadataKeyBox|[];
}
This is a box containing one or more instances of MetadatakKeyBox, one for each “configuration” of key

that may occur in the access units of the track. For example, if there are two keys, there will be two
MetadataKeyBox boxes in the MetadataKeyTableBox — one for each key.

If the MetadataKeyTableBox does not contain a key for which a client is searching and there is no
MetadataInlineKeysPresentBox signaling the possible presence of inline keys, no access units
associated with this sample entry contain values with that key.
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If the MetadataKeyTableBox does contain a particular key, this does not however guarantee that any
access units containing a value for the key were written. Clients finding a key in the MetadatakeyTableBox
may still need to look through the track’s access units for values to determine if the track has the
particular metadata.

NOTE This rule allows a sample entry to be populated (say during a capture process) with keys that might
be discovered and then access units to be written with a binding only for the keys found. If never used, there’s no
requirement that the sample entry be rewritten to exclude the key that wasn’t needed. This makes writing using
movie fragments easier as the sample entries in the initial movie never need to be rewritten.

If it is possible to remove unused sample entries efficiently and rewrite the sample entry, this is

preferred.

12.9.4.3 Metadata key box

12.9.4.3.1

Box Type: 1
Container: y
Mandatory:
Quantity: O

The box type for each MetadatakeyBox is here referred to as 'local_key-id' and serves (1) as a un

identifier a
access unity

The box type for the contained MetadatakeyBox is 'local' to)the containing track and correspon

the box typ
hold that p
any boxes o
other than

72) butitis

There are {
MetadataKe

atoms to be
local key
used to sign

All other box types are ayailable for use.

NOTE B
special inter
FreeSpaceB
use of overly

Definition

cally defined
etadataKeyTableBox
Yes

1€ oI more

mong all MetadataKeyBoxes and (2) as the identifier far the metadata value boxes w
that have that key.

es (32-bit integers or four-character-codes) far*boxes within metadata access units
irticular metadata value. For example, if theMetadatakeyBox has the box type of 's
f type 'stuf' in access units sharing this sample entry hold the value for this key. Any v

and oxrrFFFFFF fitting in a 32-bit big“endian integer can be used (e.g., 'stuf’, the int
recommended that it be mnemonic ifpossible.

wo reserved box types for bpxes of type MetadatakKeyBox. A local key id of 0 in

rewritten/resized. (A box-type of 0 in a sample indicates 'null' metadata, see beloy
i d of 0xrFrFFFFFF should never occur in MetadataKeyTableBox as this special value ca
al inline key/valuetboxes within access units.

bretation.of the box type for contained boxes other than the special value 0. Therefore, includ
x dgeswnot have the conventional meaning in the MetadataKeyBox. Even so, it is suggested thg
capfusing use of existing four-character-codes be avoided.

ique
thin

s to
that
fuf',
ralue
eger

the

/Box indicates that the MetadataKeyBox is unused and should not be interpreted. This allows
the key to e marked as unused in thé,sample entry without requiring the sample entry and pe

rent
v). A
n be

bcause the'children boxes within MetadataKeyTableBox can take on any box type, there is e no

ing a
t the

Each MetadatakeyBox contains a variable number of boxes that define the key structure, the datatype
for values, optionally the locale for the values, and optional setup information needed to interpret the
value. In future versions of this document, new children boxes may be introduced.

12.9.4.3.2

aligned (8)

Syntax

class MetadataKeyBox extends Box(local_key_id) {

MetadataKeyDeclarationBox () ;

MetadataLocaleBox () ;
MetadataSetupBox () ;

// optional
// optional

// other boxes may be present
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12.9.4.4 Metadata key declaration box

12.9.4.4.1 Definition

Box Type: "keyd'
Container: MetadataKeyBox
Mandatory: Yes

Quantity: Exactly one

The MetadatakeyDeclarationBox holds the key namespace and key value of that namespace for the
given values.

12.9.4.4.2 Syntax

alighed (8) class MetadataKeyDeclarationBox extends Box('keyd') {
unsigned int (32) key namespace;
unsigned int (8) key valuel[];

12.9.4.4.3 Semantics

key lhamespace is a 32-bit identifier describing the domain and theé structure of the key value. For
bxample, this could indicate that key value is a reversecaddress style null-termirated string
sing UTF-8 (e.g., "com.foo.mymetadata"), a binary fourteliaracter codes (e.g., 'cprt|' user data
key), a Uniform Resource Identifier (URI), or other structures (e.g., native formats from metadata
standards such as MXF). New key namespaces are registered, but as a URI can often be|used, using
he URI key namespace may be sufficient for mostuses. Unrecognized key namespaceq shall cause
'he associated key, and the sample data for that key, data to be ignored.

key [ralue is an array of bytes holding the key ‘and whose interpretation is defined by th¢ associated
key namespace field.

12.9.4.5 Metadata locale box

12.9,.4.5.1 Definition

Box [[ype: '1oca’
Contjainer: MetadataKeyBox
Manfatory: No

Quantity: Zero or one

A metadata value\may optionally be tagged with its locale so that it may be chosen bas¢d upon the
user|s language, country, etc. This makes it possible to include several keys of the same kdy type (e.g.,
copyfright or'scene description) but with differing locales for users of different languages ¢r locations.
This|allowsone track to hold different localizations for a particular key.

Thislis qrr‘nmp]ichpd hyinr‘]ndingnm tadatalecaleBox Wwithinthe Metadataxeyun

If the MetadatalocaleBox is absent, corresponding metadata values should be considered appropriate
for all locales. Example locale strings include 'en-US', 'fr-FR’, or 'zh-CN'.

12.9.4.5.2 Syntax

aligned (8) class MetadatalocaleBox extends Box('loca') {
utf8string locale string;

}
12.9.4.5.3 Semantics

locale string is a nul-terminated string of UTF-8 characters (i.e., a "C string") holding a language tag
complying with I[ETF BCP 47.
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12.9.4.6 Metadata setup box

12.9.4.6.1 Definition

Box Type: 'setu’
Container: MetadataKeyBox
Mandatory: No

Quantity: Zero or one

For some key namespaces, setup data is needed. The contents of the MetadatasetupBox are defined by
the xey namespace. (For example, it contains the boxes that would have been in the sample entry, for the
case of mulfiplexed timed metadata).

12.9.4.6.2 Syntax
aligned(8)|class MetadataSetupBox extends Box('setu') {

// leaf|data or array of Boxes

}
12.9.5 Defjined formats

12.9.5.1 Null

A NULL valpie (and hence access unit) can be signalled using a single box with the reserved valug of 0
for 10cal kpy id. The contents of any such boxes should be ignored and may be present. No setpp is
needed for NULL values; they may be present in any multiplex without declaration.

Null values|may also be used to pad samples e.g. to a constant size, or to mark a value as no lgnger
relevant without having to edit the file or samples, simply,by changing the box type to 0.

NULL valuep would be sync samples if they occurred-iff their own sample, un-multiplexed.

12.9.5.2 User-data

The key nafespace ‘'uiso' (ISO user-data) indicates that the key is mapped to the user-data four-
character-cpde indicated by the key value, which shall be 4 bytes in big-endian order, and shall|be a
code valid afs user-data. There is noother setup data for this namespace (no MetadataSetupBox).

The value bpx is exactly the box'that would have occurred in the userbataBox but using the 1ocal [key
id.

For ease of|reading and ‘inspection, it is suggested that the 10cal key id and the original user{data
four-characfer-code beequal. However readers shall not rely on any particular values of 10cal key id.

User-data items would be sync samples if they occurred in their own sample, un-multiplexed.

12.9.5.3 Un-miultiplexed timed metadata

The key namespace 'me4c' (metadata sample entry four-character-code) indicates that the values could
have been timed metadata samples in their own right.

This key namespace indicates that the key is mapped to the sample-entry four-character-code, that is
valid for metadata tracks, indicated by the key value, which shall be 4 bytes in big-endian order, and
shall be a code valid for a metadata track sample entry. All the extra data that would have been present
as mandatory extensions to the MetaDataSampleEntry for that sample entry four-character-code shall
be present in the MetadataSetupBox.

The value box is a simple Box whose content is exactly the sample that would have occurred in an un-
multiplexed context.
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For ease of reading and inspection, it is suggested that the 10cal key id and the original sample-entry
four-character-code be equal. However readers shall not rely on any particular values of 10cal_key id.

NOTE

XMLMetaDataSampleEntry, TextMetaDataSampleEntry and URIMetaSampleEntry.

12.9.5.4 Other forms

These are already defined by this document, and there are others defined elsewhere (e.g. 3GPP):

Other key namespaces may be registered and used. If an unrecognized key namespace is found, the

associated sample entry and sample data shall be ignored.

Othgrpossibte ey Temespacesinctude BRamd- U R Nsthoughformmatsfor-timredmretadatq (and hence
thaticould be multiplexed) for URIs already exist.

12.10 Volumetric visual media

12.1j0.1Media handler

Volumetric visual media uses the 'volv' handler type in the HandlerBox of the MediaBox, as defined in
8.4.3. Multiple volumetric visual tracks may be present in the file.

12.10.2Media header

12.10.2.1 Definition

Box [[ype: 'vvhd'

Conflainer: MediaInformationBox

Manfatory: Yes

Quantity: Exactly one

Volumetric visual tracks use the voluméPricvisualMediaHeaderBox in the MediaInformgtionBox as
defimed in 8.4.5. The volumetric visual media header contains general presentation information,
independent of the coding, for volumetric visual media. This header shall be used in any track containing

volu

12.1

alig
e

}
12.1

12.1

metric visual media.

0.2.2 Syntax

hed (8) class VoluinetricVisualMediaHeaderBox
xtends FullBox(\wvvhd', 0, 0) {

0.3Sampleentry

0.3.1 Definition

Volu

efricvisual media tracks shalluse avelumetricvisyalSampleEnt ey

12.1

clas
e
u

/
}

12.1

0.3.2 Syntax

s VolumetricVisualSampleEntry (codingname)
xtends SampleEntry (codingname) {

nsigned int (8) [32] compressorname;

/ other boxes from derived specifications

0.3.3 Semantics

compressorname iS a name, 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 encoded using UTF-8, and then padding to complete 32 bytes total (including the size byte).
The field may be set to 0.
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12.10.4Sample format

The format of a volumetric visual sample is defined by the coding system.

12.11 Haptic media

12.11.1Media handler

Haptic media uses the 'hapt' handler type in the HandlerBox of the MediaBox, as defined in 8.4.3.

12.11.2Mediaheader

Haptics trac

ks use the Nul1MediaHeaderBox in the MediaInformationBox as defined in 8.4.5.

12.11.3Sample entry

12.11.3.1
Haptic tracl

The Haptic
configurati

12.11.3.2

aligned (8)
extends
Box () []

}

Definition
[S uSe HapticSampleEntry.

ampleEntry extends the sampleEntry class and holds haptic eenfiguration information.
n information may be further extended using boxes for codéec-specific information.

Syntax

class HapticSampleEntry (codingname)
SampleEntry (codingname) {
otherboxes;

12.11.4Sample format

The hapticsg
format is al

coding format defines the format\of a haptics sample. It also defines whether the cg
sync-sample, and if not, definesswhat a sync sample is.
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Annex A
(informative)

Background and tutorial

A.1 Annex overview

This|annex provides an introduction to the file format, that potentially assists readers in unflerstanding
the gverall concepts underlying the file format.

A.2| Design considerations

A.2.1 Usage

A.2.1.1 Multi-purpose

The file format is intended to serve as a basis for a number of.gperations. In these various roles, it may
be used in different ways, and different aspects of the overall.design exercised.

A.2.1.2 Interchange

When used as an interchange format, the files would normally be self-contained (not referencing media
in other files), contain only the media data actually used in the presentation, and not fontain any
infoymation related to streaming. This wilbt'esult in a small, protocol-independent, self-contained file,
whidh contains the core media data and the information needed to operate on it.

Figure 1 gives an example of a simple interchange file, containing two streams.

ISO file
mooy : mdat
...other boxes trak (video)
Interleaved, time-ordered, audio
trak (audio) and video access units

Figure 7 — Simple interchange file

A.2.1.3 Content creation

During content creation, a number of areas of the format can be exercised to useful effect, particularly:
— the ability to store each elementary stream separately (not interleaved), possibly in separate files.

— 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-prepared video track).

These characteristics mean that presentations may be prepared, edits applied, and content developed
and integrated without either iteratively re-writing the presentation on disc - which would be necessary
if interleave was required and unused data had to be deleted; and also without iteratively decoding and
re-encoding the data - which would be necessary if the data must be stored in an encoded state.
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In Figure 2, a set of files being used in the process of content creation is shown.

media file
video frames, possibly
un-ordered with other

150 file Y unused data
moov v
...other boxes |trak (video) <\
\\ ISO file
trak (audio) {_|
™ mdat

\\‘k
» Video and audio access

possibly un-ordered
with other unused data

...other boxes (incl. moov)

Figure 8 — Content creation file

A.3 Design principles

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

Media-datalis not ‘framed’ by the file format; the file format declarations that give the size, typg and
position of jnedia data units are not physically contiguous with the media data. This makes it posfible
to subset tHe media-data, and to use it in its natural state, without requiring it to be copied to rhake
space for framing. The structure-data is used to-describe the media data by reference, not by inclugion.

The file format does not require that a single presentation be in a single file. This enables both [sub-
setting and [re-use of content. When combined with the non-framing approach, it also makes it posfible
to include media data in files not formatted to this document (e.g. ‘raw’ files containing only media|data
and no declarative information, or file\formats already in use in the media or computer industries)

The file forthat is based on a common set of designs and a rich set of possible structures and usages| The
same formalt serves all usages; translation is not required. However, when used in a particular way] (e.g.
for local pr¢sentation), the\file may need structuring in certain ways for optimal behaviour (e.g. fime-
ordering of the data). Ne-normative structuring rules are defined by this document, unless a restricted
profile is used.

A.4 Corel concepts

In the file format, the overall presentation is called a movie. It is logically divided into tracks; each
track represents a timed sequence of media (frames of video, for example). Within each track, each
timed unit is called a sample; this might be a frame of video or audio. Samples are implicitly numbered
in sequence. Note that a frame of audio may decompress into a sequence of audio samples (in the sense
this word is used in audio); in general, this document uses the word sample to mean a timed frame
or unit of data. Each track has one or more sample descriptions; each sample in the track is tied to a
description by reference. The description defines how the sample may be decoded (e.g. it identifies the
compression algorithm used).

Unlike many other multi-media file formats, this format, with its ancestors, separates several concepts
that are often linked. Understanding this separation is key to understanding the file format. In
particular:
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The physical structure of the file is not tied to the physical structures of the media itself. For example,
many file formats ‘frame’ the media data, putting headers or other data immediately before or after
each 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 ordering of the
media. Frames of video need not be laid down in the file in time order (though they may be).

This 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

form
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bment and timing of the media, is contained in structured boxes. This document defirie
media data (frames of video, for example) is referred to by this structure-data. Thexmed
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ring to other files by means of URLs. The placement of the media data within thess
is entirely described by the structure-data in the primary file. They neednot be form{
ment, though they may be; it is possible that there are no boxes, for example, in thes
a files.
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Physical structure of the media

ence, the sample size table, the sample to-chunk table, and the chunk offset table. Bet
e tables allow each sample in a track to.béboth located, and its size to be known.

[lata references permit locating media within secondary media files. This allows a cor
hilt from a ‘library’ of media in separate files, without actually copying the media into
greatly facilitates editing, for:éxample.

fables are compacted to save space. In addition, it is expected that the interleave will n¢
hmple, but that several\samples for a single track will occur together, then a set of
her track, and so ontThese sets of contiguous samples for one track are called chunks.
n offset relative tothe containing resource that is identified through a reference to a da
y. For examplefaychunk offset could be provided relative to the beginning of the file
k, the samples.are contiguously stored. Therefore, if a chunk contains two samples, thg
econd may/be found by adding the size of the first to the offset for the chunk. The chunKk

vtdes the offsets; the sample to chunk table provides the mapping from sample numb

er.

that in between the chunks (but not within them) there mayv be ‘dead space’, un-refergd

defining the
s the boxes.
ia data may
ata permits
b secondary
itted to this
b secondary

ks can be of various kinds. Three are important here. Video tragks-contain samples that are visual;

ctions for a
n a file. Hint
1ing.

boxes that define the layout of the media data-are found in the sample table. These inclyde the data
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h single file.
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samples for
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e position of
offset table
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nced by the

media data. Thus, during editing, if some media data is not needed, it can simply be left unreferenced;
the data need not be copied to remove it. Likewise, if the media data is in a secondary file formatted to a
‘foreign’ file format, headers or other structures imposed by that foreign format can simply be skipped.

A.6 Temporal structure of the media

Timing in the file can be understood by means of a number of structures. The movie, and each track,
has a timescale. This defines a time axis which has a number of ticks per second. By suitable choice of
this number, exact timing can be achieved. Typically, this is the sampling rate of the audio, for an audio
track. For video, a suitable scale should be chosen. For example, a media Timescale of 30000 and media
sample durations of 1001 exactly define NTSC video (often, but incorrectly, referred to as 29.97) and
provide 19.9 hours of time in 32 bits.
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The time structure of a track may be affected by an edit list. These provide two key capabilities: the
movement (and possible re-use) of portions of the timeline of a track, in the overall movie, and also the
insertion of ‘blank’ time, known as empty edits. Note in particular that if a track does not start at the

beginning o

fa 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 decoding timestamp of a sample is defined by summing
the durations of the preceding samples.

A.7 Interleave

The tempoy
its physical

tracks is coptained in the same file, this media data would be interleaved. Typically, in order to si

the reading
suitable tim
down, and t

A.8 Com

If multiple
mixing is af

Likewise, v

composition mode. In addition, each track may be transformed by means of a matrix, and also the oy

movie trans
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A.9 Random access
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. MPEG-4 BIFS).
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ack contaifisian edit list, determine which edit contains the time T by iterating ove
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192

The TimeTosampleBox 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 syncsampleBox documents
sync samples, which are random access points (note that there may be random access points that
are not documented by the syncsampleBox). Using this table, the first sync sample prior to the
specified time can be located. 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, the
next step is likely to be seeking to whichever resultant sample is closest to, but prior to, the sample
found in step 1.

At this point the sample that will be used for random access is known. Use the sampleToChunkBox to
determine in which chunk this sample is located.
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where that chunk begins.

6)

Knowing which chunk contained the sample in question, use the chunkoffsetBox to figure out

Starting from this offset, use the information contained in the SampleToChunkBox and the

SampleSizeBox to figure out where within this chunk the sample in question is located. This is the
desired information.

A.10Fragmented movie files

This

clause introduces a technique that may be
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used in ISO files, where the construction of a single
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Recording. If un-fragmented movie files are used, if a recording application crashes,
lisk, or some other incident happens, after it has written a lot of media to disk but befi
he MovieBox, the recorded data is unusable. This occurs because the file format ins
structure-data (the MovieBox) be written in one contiguous area of the file;

Recording. On embedded devices, particularly still cameras, therepis*not the RAM
iovieBox for the size of the storage available, and re-computing it when the movie is ¢
slow. The same risk of crashing applies, as well.

HTTP fast-start. If the movie is of reasonable size (in terms of the MovieRox, if not time), t
Can take an uncomfortable period to download before fast-start happens.

begmented streaming. Segment-based streaming systéms divide presentations into
bf segments which are transmitted and played. Anfinitial segment (often called an i
begment) contains a MovieBox in which the track(s) contain no samples, and subseque
Contain one or more MovieFragmentBox(€s).

basic 'shape’ of the movie is set in initidlMovieBox: the number of tracks, the avail
riptions, width, height, composition, and so on. However the MovieBox does not
mation for the full duration of the moevie; in particular, it may have few or no samples i

is minimal or empty movie, extra samples are added, in structure called movie fragmse

basic design philosophy isthe same as in the MovieBox; data is not 'framed’. However
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LBox, SO a fragmented presentation can be rewritten as a single MovieBox.
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ment. Only those fragments that have non-default values need include those values. Thi
non case —sregular, repeating, structures — compact, without disabling the incremen
pvies thatave variations.
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— mustrepresent a valid movie in its own right (though the tracks may have no samples at all);

— hasaboxin it to indicate that fragments should be found and used;

— 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 MovieExtendsBox won't be found.
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A.11 Construction of fragmented movies

When constructing a fragmented file for playback, there are some recommendations for structuring
the content which would optimize playback and random access. The recommendations are as follows:

— Thefile
— Fil
— Mov

— pai

should consist of boxes in the following order:
eTypeBox
ieBox

I of MovieFragmentBox and MediaDataBox (arbitrary number)

— MoV

— A Movi
contain
TrackFy

— Forvidg
case of
are sto
for evel
Hence,
present

— First (r
video a

— All samples in MmediaDataBox are interleaved with an.appropriate interleave depth.

The offset

MovieFragm

The player v
during play

in order to ffind the random access pointhaving the closest presentation time for the indicated time.

Since the fil
on the rand
the beginni
step seekin

Note that aip MovieFragmentRandomAccessBox box is optional, and might never occur in a given file.

A.12 Tran

ieFragmentRandomAccessBox

LFragmentBox consists of at most one TrackFragmentBox for each media. When the
s a single video track and a single audio track, the MovieFragmentBox will ‘contain
agmentBoxes, one for the video and one for the audio.

b0, random accessible samples are stored as the first sample of each TgazkFragmentBox. |

‘ed in the same movie fragment. For audio, samples having the closest presentation
y video random accessible sample are stored as the first sample of each TrackFragmen
the first samples of each media in the MovieFragmentBgx have the approximately e
ation times.

andom accessible) samples are recorded in the MbgieFragmentRandomAccessBox for
hd audio.

and the initial presentation time»of” every MovieFragmentBox are given in
bntRandomAccessBox for both audio and video.

back. When random access is néeded, the player will search MovieFragmentRandomAcces

bm access point. Theyplayer can read the MovieFragmentBox of the random access point
hg. The subsequentNédiabataBox starts from the random accessible sample. As such, a
b would not be necessary for random access.

sformied streaming over streaming protocols

file
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bradual decoder refresh, a random accessible sample and the corresponding recovery point

time
FBox.

qual

both

the

vill load the MovieBox and MovieFragmentRandomAccessBox initially, and hold them in memory

sBox

h

st sample in the MovieRrigmentBox is random accessible, the player can directory jump in

from
two-

A.12.1 Design considerations for streaming protocols

A.12.1.1 Preparation for transformed streaming

When prepared for transformed streaming, the file needs to contain information to direct the streaming
server in the process of sending the information. In addition, it is helpful if these instructions and the
media data are interleaved so that excessive seeking can be avoided when serving the presentation. It
is also important that the original media data be retained unscathed, so that the files may be verified,
or re-edited or otherwise re-used. Finally, it is helpful if a single file can be prepared for more than one

protocol, so

194

differing servers may use it over disparate protocols.
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A.12.1.2 Local presentation

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

A.12.1.3 Streamed presentation

When a server operates from the file to make a stream, the resulting stream has to be conformant with
the dpecifications for the protocol(s) used, and should contain no trace of the file-format information in
the flile itself. The server needs to be able to random access the presentation. It can beuséful 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
augrented, when prepared for streaming.

Figufe 3 shows a presentation prepared for streaming over a multiplexing protocol, only one hint track
is refjuired.

ISO file
moov
...other boxes | trak (audio) mdat
trak (video) Interleaved, time-ordered, audio
and video frames, and hint
trak (hint) Instructions

Figure 9 — Hinted presentation for streaming

A.12.2 Design considerations for streaming protocols

A.12.2.1 General

Transmission or serverthint tracks contain instructions to assist a streaming server in the formation
of pgckets for transmission. These instructions may contain immediate data for the server fo send (e.g.
header information) or reference parts of the media data. These instructions are encoded In the file in
the Jame way.that editing or presentation information is encoded in a file for local playback. Instead
of editing on(presentation information, information is provided which allows a server to packetize the
medja dataih a manner suitable for streaming using a specific network transport.

The [protocol information for a particular streaming protocol does not frame the medla data; the
protocol headers are not physically contiguous with the media data. Instead, the media data can be
included by reference. This makes it possible to represent media data in its natural state, not favouring
any protocol. It also makes it possible for the same set of media data to serve for local presentation, and
for multiple protocols.

The same media data is used in a file that contains hints, whether it is for local playback, or streaming
over a number of different protocols. Separate ‘hint’ tracks for different protocols may be included
within the same file and the media will play over all such protocols without making any additional
copies of the media itself. In addition, existing media can be easily made streamable by the addition of
appropriate hint tracks for specific protocols. The media data itself need not be recast or reformatted
in any way.

This approach to streaming and recording is more space efficient than an approach that requires that
the media information be partitioned into the actual data units that will be transmitted for a given
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transport and media format. Under such an approach, local playback requires either re-assembling
the media from the packets, or having two copies of the media — one for local playback and one for
streaming. Similarly, streaming such media over multiple protocols using this approach requires
multiple copies of the media data for each transport. This is inefficient with space, unless the media
data has been heavily transformed for streaming (e.g. by the application of error-correcting coding

techniques,

or by encryption).

Reception hint tracks may be used when one or more packet streams of data are recorded. Reception
hint tracks indicate the order, reception timing, and contents of the received packets among other

things.
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Annex B
(informative)

Guidance on deriving from this document

B.1 General

This
file f]

annex provides guidance explaining how to derive a specific file format from the(ISO|base media

prmat.

This
can |

document defines the basic structure of the file format. Media-specific and user-defined extensions
pe provided in other specifications that are derived from the ISO base media file format.

B.2| General principles

B.2. General

-4 MP4 file
5444-3[23]),
the existing
Check with
ions exist.

A number of existing file formats use the ISO base media {file"format, not least the MPE(
formjat (ISO/IEC 14496-14[22]), and the Motion JPEG 2000 MJ2 file format (ISO/IEC 1
considering a new specification derived from the ISO base media file format, all

ifications should be used both as examples and@source of definitions and technology,
aintenance agency (see Annex D) to find whatimight already exist, and what specificaf

bd in the file
be invented.
technology

ndicate that

he creation

ics that are
ed. Equally,

'mat in this
Mentioning
)t in limited

docynient; what a sample is, what its decoding and composition times mean, and so on.
speckfieextsting ]
cases (e.g. adding a userbDataBox, Or an extens

DO a VO v OT,

ion box)

B.2.2 Base layer operations

It should be possible to perform some operations on a file based on this document 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.
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Less obviou

a)

s are a class of manipulations of the files:

grouped into chunks of a sensible size, with the chunks interleaved;

re-interleaving the data; making the media data in time order, with the samples for various tracks

dio/

b) making files that use data references self-contained, by copying the data from external files into
the new file;

c) removing free space boxes and compacting the box structure;

d) removing datafrom MediabDataBoxesthatappears to be un-referenced by tracks, items, or structure-
data boxes:

e) removihg sample entries that have no associated samples;

f) removihg sample groups that have no associated samples;

g) extractjng some tracks and making a new file with just those (e.g. an audio trac¢k;from an at
video pfesentation);

h) inserting, or removing, movie fragments, or re-fragmenting a movie.

This listis 1

B.3 Boxe

ot exhaustive, of course.

S

Boxes can e added to the file format, but be careful about-hew they interact with other boxe

particular, i
with this dd

cument.

s. In

f they ‘cross-link’ into existing boxes, it might notbé€ possible to mark such files as complliant

All new boxes must be registered, except those usingdhe 'uuid' type. Likewise, codec (sample entry)

names, bra
types shoul
may occur -

A box shou
0011-0010-

nds, track reference types, handlers (fmedia types), group types, and protection sck
 be registered. It really is a bad idea‘to use one of these without registration, as collis
or someone else may register the\same identifier with a different meaning.

d not be written using the {UUID escape’ (the reserved ISO UUID pattern 0xXXXXX
B000-00AA00389B71, whére the four-character code replaces the Xs) if a simple

character cpde can be used, and idéally it should not be designed to use a UUID box; it’s better to j

data in knoy
needed.

Don’t forget
but it must

Do not reqy
For exampl

vn ‘expansion points’ of the file format if at all possible, or register a new box type if r

look like’ a-box.

ire thatiahy existing or new boxes you define be in a particular position, if at all poss

file. If anotl|1

er{specification also defines a signature box and also requires that it be first, then

leme
ions

KXX-
four
blace
eally

that all datadn¥SO files must be, or be contained in, boxes. A signature can be introdiiced,

ible.

e, the existing JPEG 2000 specifications require a signature box and that it be first i the

h file

conformantTo both Specllications 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.

Unless absolutely unavoidable, boxes should contain either data (e.g. in fields), or other boxes, but not
both. All boxes containing data should be a full box to allow later changes to syntax and semantics.
Boxes containing other boxes are known as container boxes, and are normally a plain (non-full) box,
since their semantics will never change if they are documented to contain only boxes.
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Brand identifiers

B.4.1 Overview

This

subclause 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.

Brarn

a)
b)

c) g reader implementing potentially that single specification may read; interpret, a

Spedifications should therefore say (if they need a brand) “the brand.that identifies files co
this ppecification is XXXX", and register the brand.

B.4.p Usage of the brand

In oy
file f

For ¢
1y
2)
3)

New
to th
codd
and
refel
will

Bran
Y is 4

Syst

ds identify a specification and make a simple set of statements:
he file conforms to all requirements of the identified specification;

he file contains nothing contrary to the identified specification;

bresent the file, ignoring data it does not recognize.

der to identify the specifications to which the fileleomplies, brands are used as ident]
prmat. These brands are set in the FileTypeBox.

xample, a brand might indicate:

the codecs that may be present in the filg;

how the data of each codec is stored;

Constraints and extensions thatare applied to the file.

brands may be registered.if it is necessary to make a new specification that is not fully
e existing standards. Far example, 3GPP allows using AMR and H.263 in the file format
cs were not supported in any standards at that time, 3GPP specified the usage of the §
femplate fields in-the 1SO base media format as well as defining new boxes to which t
. Considering that-the file format is used more widely in the future, it is expected that 1
pe needed.

ds are notadditive; they stand alone. It is not possible to say: “this brand indicates that
1lso required” because the ‘also’ has no referent.

s that re-write files should remove brands that they do not recognize, as they d

2:2022(E)

nd possibly

nformant to

ifiers in the

conformant
Since these
ampleEntry
hese codecs
hore brands

support for

0 not know

whe

threr the filestittconforms to thatbrand s Tequitements {e.g- Te-interteaving a fite mmay

conformance with a specification that requires a certain style of interleaving).

ake it out of

Note that the major brand usually implies the file extension, which in turn implies the MIME type. But
these are not rules. In addition, when serving under a MIME type do not forget that MIME types can
take parameters, and the list of compatible brands would often be useful to the receiving system.

B.4.3 Introduction of a new brand

A new brand can be defined if conformance to a new specification must be indicated. This generally
means that for the definition of a new brand at least one of the following conditions should be satisfied:

1) Use of a codec that is not supported in any existing brands.
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