INTERNATIONAL ISO/IEC
STANDARD 23009-1

First edition
2012-04-01

Information technology — Dynamic
adaptive streaming over HTTP (DASH) —

Part 1:
Media presentation description and
segment formats

Technologies de l'information — Diffusion en flux adaptatif dynamique
sur HTTP (DASH) —

Partie 1: Description de la présentation et formats de remise dgs
médias

Reference number
ISO/IEC 23009-1:2012(E)

© ISO/IEC 2012



https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

!

© ISO/IEC 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11
Fax +41 22749 09 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland

COPYRIGHT PROTECTED DOCUMENT

ii © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

Contents Page
[0 =NV o o N \%
011 o o 11 Te o) o PSS Vi
£ T o - PSP 0 1 S 1
NOIrMAtiVe refErenCeS..... ..o s asssssnsssssssnsnsnsnsnssssToduatsnnnnchunnnnnnnnnn 1

Terms, definitions, symbols and abbreviated terms ............cccoccrmriiriccccccrrnne s N b 2

.1 Terms and definitioNs ........ccuiiiiiiiiiiiiciiiiiceerrrreeer e s s s s s e seseseseee f s abensnnnnnnrereneaheesenennnes 2
.2 Symbols and abbreviated terms ..........cccccciiiiiicccsrrrr e e e e 5
.3 (00 3 177 ¢ 11 o T3P oo S SN R 6
101140 Yo 1T 4 o o 2. S SRR RN 6

.1 System description ... S e b 6
.2 DASH client MOdel ...t rrsssss s s s s s e ms e e sh s s nmsssssssessssnnnssssssenenenssnnnnnshassssernnns 7
.3 DASH data model OVEIrVIEW.......ccceeueiiiiiiiieeeciirr i rrreeesisss e rr s s Ssaste s e s e nnmsssssssessnsnnnssssssssessnnnsssnnshassssennnns 8
.4 [ 03 o oo 13 SN SR 11
.5 Media Stream and Representation properties.............li i 1
.6 Brands ... rrrrcess s s s e rs s s s s ee s e s s mafa s dhe s e e e s nnn s a e e s e e e e nnnnn s eeereennnsnnnnsesnererennchunsanaren 13
.7 £ e 4 =Y o T R 13
Media Presentation.............coooiiiiiirre S0 s e r e e e s e e s e e e cha e 14

.1 7Y 3 T= - | . N EA 14
.2 Media Presentation DescCription...........c.c. i iniinisssssssssssssssssssssssssssssssssssssssssssssssssssssssssohasssnnnes 14
.3 Hierarchical data model...........o i e S s rene s s r s ss s s e s e e snm s s s s s e rerenennchanssnnnes 16
.4 Media Presentation Description updates...........cccoiiiiiiiciiinnircer e s 54
.5 MPD asSemDIY .....cceiiiiiiiinir i g 55
.6 Base URL ProCesSing .....cccuccepepiatiinesinnissmemnsssssmnssss s s sssssss s sssssss s ssssssssssssssssssssssssssssnsshssssnsns 57
.7 Program information .......... ot s e 58
.8 [ T=XT o7 ] 0 o - I SN 59
.9 DASH Metrics deSCriptor......... s s sssssssssssssssssssssssssssssnsssssnnnnchunnnnnnns 65
Segment formats ..o e n e r e e e s se e nnnnnennn e s anhreennenan 67

.1 INtrOdUCHION. ... it s e s e e s s s s e s e nnm s s s e e s e e nmnsssssssseeennnnnnnnsssssnrenennchansnanes 67
.2 EST=Te |4 =T 01 484 o Lo 3SR FOPRRR 67
.3 Segment formats for ISO base media file format...........cccccovrimiini b, 69
.4 Segment formats for MPEG-2 transport streams............ccccceceermmminiscccssssceress s sssssssssesssssssssssshasesneens 72
Combhined semantics of MPD and Segment formats..........cccccccmmiiiiccccscmrnnnnnnsscssssseesesssssssssdbaceennn 78

.1 011 o Y e 1T 4 Lo o 0PI SR 78
.2 LT =Y 1= - | SN RS 79
.3 Media Presentation based on the ISO base media file format............ccccoerriirrrirriririicccccccccc e, 80
.4 Media Presentation based on MPEG-2 TS ... rrssesssssss s ssssssssssssssessssmsssspaseenenn 82
8.1 I 2= T 114 oY 84
8.2 LI o T o 1 - PSS 85
8.3 ISO Base media file format On Demand profile .........cccociimiiiiicccccecrre e e 85
8.4 ISO Base media file format live profile..........cccccmmmmiiiccccce et 87
8.5 ISO Base media file format main profile ..........cccoerriieccccii e ————— 88
8.6 MPEG-2 TS Main Profile.....ccccciiiiiiiccieiiiiiiiisiccsssssr s s s s s sssse s s ssssssssssssss s s e s s ssssssssnmsssnsssssssnmenenssnsnsssnn 89
8.7 MPEG-2 TS SimPIe Profile......iiiiiicceiiiiiiiicccsssscese s s s ssssss s s s s s ssssssssssne s e s s sssssssasmns s e s s ssssssnesenssnssssnnn 90
Annex A (informative) Example DASH client behaviour ..........cccoviiiiir e, 92
A1 11 4o o 1 Lo 4 Lo o 92
A.2 (0 2 =Y TS 92

© ISO/IEC 2012 — All rights reserved iii


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

A3 Segment list eNeration ... e e e nanan 93
A.4 85T =YY T PSS 96
A.5 ST 07 7 oToT g 48 o1 gt 4 Ted 1 4 Lo T [ SRS 97
A.6 Switching Representations........ccccui i ssnn e e e e s s s snn e e e e e snnnnn 97
A7 ReaCtion tO rror COUES ... s 98
A.8 Encoder clock drift CONErol ... e 98
Annex B (normative) MPD SChema.........ccccoiiiiimiiiiniirr s s 99
Annex C (normative) MIME type registration for MPD ...........cccciiiiiiniiiisr s 105
CA1 Lo Yo 11 T o) PPN 105
C.2 IME type and SUDtYPe......cccceiiiiiniirr e - 10
C.3 = L T 1= (=Y Y 10
Annex O (normative) DASH MetriCS .....ciiiiiiriiiiiiriiiir s sass s et s aons 10
D.1 INErOdUCEION ... e aar g b nn s 10
D.2 ASH-Metrics client reference model ... e 10
D.3 efinition of observation PoiNts........cccoocc i b e 10
D.4 emantics of the DASH MetriCs ... sssseee s S s e 10
Annex B (normative) Byte range requests with regular HTTP GET methods.........4, 000 iiieenneninccens 11
E.1 £= L2 (o | o TV o U L 1
E.2 ONSTIUCHION FUIE ... s s bk s e mn e e e e e 1
E.3 €= 1.1 o = 1
Annex F| (informative) Guidelines for extending DASH with other deliveryformats..........ccccccvnrinnneen. 11
F.1 dding delivery formats to DASH ... T e ———_—— 1
F.2 edia Presentation authoring rules..........ccccociiniiinn s G Y 1
Annex G (informative) MPD Examples and MPD USage..........cuiyimmmm s s ssssss s ssssnns 1
G.1 xample MPD for ISO Base media file format On Demand profile.......cccccoeeiicccicerinniincccccneeeens 11
G.2 xample for ISO Base media file format Live profile:........ccccccmmmiiiiccisseinn s 1
G.3 xample for MPEG-2 TS Live Profile........cccooiiiadiinmeiiiiinsccsssscessssssssssssssssssssssssssssssssssssssssssssassssees 1
G.4 xample for multiple Stereo VIEWS.........ccccci s i iinmmereriiisssssssssere e sssssssssssss s s ssssssssssnssesssssssssssnssees 12
G.5 xample for SVC alternative streams.........o0 i ssssr e e 12
G.6 xample for trick play SUPPOIt............. i s ams e snme s 12
G.7 xample for content protected by multiple schemes ... 12
G.8 xample for usage of Role descriptor............o i 12
=71 o] e - T o 7/ 126

iv © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

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

tablished by the respective organization to deal with particular fielas of technical actvity. 15O

and IEC

technical committees collaborate in fields of mutual interest. Other international organizations, governmental
nd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of information

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

he main task of the joint technical committee is to prepare International Standards. Draft Intg

n International Standard requires approval by at least 75 % of the national bedies casting a vote.

>~

ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

-

BO/IEC 23009-1 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information ted
ubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

W =

BO/IEC 23009 consists of the following parts, under.the general title Information technology —
daptive streaming over HTTP (DASH):

QD

— Part 1: Media presentation description and segment formats

mternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part .

rnational

1
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publigation as
3

ttention is drawn to the possibility that some of the elements of this document may be the subject pf patent

hnology,

Dynamic
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Introduction

Dynamic Adaptive Streaming over HTTP (DASH) is intended to support a media-streaming model for delivery
of media content in which control lies exclusively with the client. Clients may request data using the HTTP
protocol from standard web servers that have no DASH-specific capabilities. Consequently, this part of
ISO/IEC 23009 Tocuses not on client or server procedures but on the data formats used to provide a DASH
Media Presentation.

This part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and Segments.
It is applicable to streaming services over the Internet.

Vi © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

INTERNATIONAL STANDARD ISO/IEC 23009-1:

2012(E)

Information technology — Dynamic adaptive streaming over

HTTP (DASH) —
Part 1:

Media presentation description and segment formats

1 Scope

his part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and §
br dynamic adaptive streaming delivery of MPEG media over HTTP. It is\applicable to streaming
ver the Internet.

|

(@)

2 Normative references

—

he following referenced documents are indispensable sfor the application of this document. F
bferences, only the edition cited applies. For undatéd-references, the latest edition of the re
locument (including any amendments) applies.

o =

TU-T Rec. H.222.0 | ISO/IEC 13818-1, Information technology — Generic coding of moving pict
ssociated audio information: Systems

Q

BO/IEC 14496-10, Information technology: — Coding of audio-visual objects — Part 10: Advancs
(oding

BO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base n
brmat (technically identical to4SO/IEC 15444-12)

=

BO/IEC 23003-3, Information technology — MPEG audio technologies — Part 3: Unified speech a
oding

Q

FTF RFC 1521 MIME (Multipurpose Internet Mail Extensions) Part One: Mechanisms for Specif
escribing the\Foermat of Internet Message Bodies, September 1993

~ =

FTF REC.1738, Uniform Resource Locators (URL), December 1994

ETE RFC 2141, URN Syntax, May 1997

egments
services

or dated
ferenced

ires and

bd Video

hedia file

nd audio

ying and

IETF RFC 2616, Hypertext Transfer Protocol — HTTP/1.1, June 1999

IETF RFC 3023, XML Media Types, January 2001

IETF RFC 3406, Uniform Resource Names (URN) Namespace Definition Mechanisms, October 2002
IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, January 2005

IETF RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace, July 2005

IETF RFC 4337, MIME Type Registration for MPEG-4, March 2006
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IETF RFC 5646, Tags for Identifying Languages, September 2009
IETF RFC 6381, The 'Codecs' and 'Profiles' Parameters for "Bucket" Media Types, August 2011

W3C XLINK XML Linking Language (XLink) Version 1.1, W3C Recommendation 06, May 2010

3 Terms, definitions, symbols and abbreviated terms

3.1 Tefms and definitions
For the purposes of this document, the following terms and definitions apply.

3.141
access Unit
unit of a media stream with an assigned Media Presentation time

3.1.2
accessibility
degree tp which a media content or certain media content components are available to as many people a
possible

[

313
Adaptation Set
set of interchangeable encoded versions of one or several media conteént components

314
availabl¢ Segment
Segmen{ that is accessible at its assigned HTTP-URL and\apossibly assigned byte range, that is the reque$
with an HTTP GET results in a reply of the Segment and’2xx status code

—

315
Bitstreamm Switching Segment
Segment that if present contains essential data'to switch to the Representation it is assigned to

3.1.6
complementary Representation
Representation which complements jat least one dependent Representation

3.1.7
continugus media
media with an inherent-nofion of time, for example, speech, audio, video, timed text or timed metadata

3.1.8
DASH metric
metric identified by a key and defined in this part of ISO/IEC 23009

31.9
dependent Representation

Representation for which Segments from its complementary Representations are necessary for presentation
and/or decoding of the contained media content components

3.1.10
earliest presentation time
smallest presentation time of any access unit of a Media Segment or Subsegment for a media stream

3.1.11

group
collection of Adaptation Sets that are not expected to be presented simultaneously

2 © ISO/IEC 2012 — All rights reserved
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3.1.12
HTTP-URL
URL with a fixed scheme of “http” or “https”

3.1.13
Index Segment
Segment that primarily contains indexing information for Media Segments

3.1.14
Initialization Segment

2012(E)

egment containing metadata that is necessary to present the media streams encapsulated
egments

.1.15
edia content
ne media content period or a contiguous sequence of media content periods

.1.16

edia content component

ne continuous component of the media content with an assigned media¥component type that
ncoded individually into a media stream

.1.17
edia content component type
single type of media content such as audio, video, or text

.1.18

edia content period

st of media content components that have a commaon timeline as well as relationships on how the
resented

.1.19
edia Presentation
llection of data that establishes a bounded or unbounded presentation of media content

.1.20

edia Presentation Description

PD

rmalized description for a Media Presentation for the purpose of providing a streaming service

.1.21
edia Presentationtimeline
ncatenation of'the timeline of all Periods which itself is common to all Representations in the Period

.1.22
edia.Segment
egment that complies with media format in use and enables playback when combined with zero

n Media

can be

y can be

or more

receding segments, and an Initialization Segment (if any)

3.1.23
media stream
encoded version of a media content component

3.1.24

Media Subsegment
Subsegment that only contains media data but no Segment Index

© ISO/IEC 2012 — All rights reserved
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3.1.25

MPD start time
approximate presentation start time of a Media Segment signalled in MPD

3.1.26

MPD duration
approximate presentation duration of a Media Segment signalled in MPD

3.1.27
Period
interval
Present

3.1.28

presentation time

time ass

3.1.29

remote ¢lement

element

3.1.30

Representation
collection and encapsulation of one or more media streams in a delivery format and associated with

descripti

3.1.31
Segmen

unit of data associated with an HTTP-URL and optionally a byte range that are specified by an MPD

3.1.32
Segmen
time inst

3.1.33
Segmen
time inst

3.1.34

Segmen
compact

3.1.35

stream 3ccess point

SAP
position
containe

Initializatjon”Segment, if any)

3.1.36

f the Media Presentation, where a contiguous sequence of all Periods constitutes the Media
tion

bciated to an access unit that maps it to the Media Presentation timeline

hat is not fullly contained in the MPD document but is referenced in the MPD.with an HTTP-URL

e metadata

t

k availability start time
hnt in wall-clock time at which a Segment*becomes an available Segment

k availability end time
hnt in wall-clock time at which.a:Segment ceases to be an available Segment

k Index

index of the time range to byte range mapping within a Media Segment separately from the MPD

n a Representation enabling playback of a media stream to be started using only the informatio
l in\Representation data starting from that position onwards (preceded by initializing data in th

D =5

Sub-Representation

part of a

3.1.37

Representation described in the MPD that is present in the entire Period

Subsegment

unit withi

n Media Segments that is indexed by a Segment Index

© ISO/IEC 2012 — All rights reserved
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3.1.38
valid Segment URL
HTTP-URL that is promised to reference a Segment during its Segment availability period

3.1.39

wall-clock time
time as stated by UTC

3.2 Symbols and abbreviated terms

Hor the purposes of this document, the following symbols and abbreviated terms apply.

AVC advanced video coding

GAT conditional access table

DASH dynamic adaptive streaming over HTTP
oM DASH Metrics

ORM digital rights management

HCM entitlement control message

HTTP hypertext transfer protocol

IDR instantaneous decoding refresh

ISOBMFF ISO base media file format

MPD Media Presentation Description
MVC multi-view video coding

RAT program association table
ACR program clock reference

HES packetized-elementary stream
RID packétjdentifier

RMT program map table

ASI program specific information
ATS presentation time stamp

SAP stream access point

SEI supplementary enhancement information
SVC scalable video coding

TCP transmission control protocol
TLS transport layer security

© ISO/IEC 2012 — All rights reserved 5
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TS

URI

URL

URN

uTcC

transport stream

uniform resource identifier
uniform resource locator
uniform resource name

coordinated universal time

uulib

XML

3.3 Cqg

The follo

4 Intr

universally unique identifier

extensible mark-up language

)nventions

wing naming conventions apply in this document.

(2]

Elements in an XML document are identified by an upper-case first lettér and in bold face a
Element. To express that an element Elementl is contained in anothér element Element2, wge
may write Element2.Elementl. If an element's name consists of\two or more combined words,
camel-casing is typically used, e.g. ImportantElement. Elements may be present either exactly
once, or the minimum and maximum occurence is defined by <minOccurs> ... <maxOccurs>.

Attributes in an XML document are identified by a lower-casg. first letter as well as they are precedefd
by a ‘@’-sign, e.g. Gattribute. To point to a specific attribute Gattribute contained in an element
Element, one may write Element@attribute. If;an attribute's name consists of two or more
combined words, camel-casing is typically used after the first word, e.g.
@veryImportantAttribute. Attributes may have assigned a status in the XML as mandatory (M
optional (O), optional with default value (OD) and conditionally mandatory (CM).

=

Namespace qualification of elements and-attributes is used as per XML standards, in the form ¢
namespace:Element Or @namespace:attribute The fully qualified namespace will be provide
in the schema fragment associated with the declaration.

[oN

Variables defined in the context of this document are specifically highlighted with jtalics, e.g.
InternalVariable.

—

Structures that are defined as part of the hierarchical data model are identified by an upper-case firg
letter, e.g. Period,-Adaptation Set, Representation, Segment, etc.

The term "this‘elause" refers to the entire clause included within the same first heading number. The
term "this-subclause” refers to all text contained in the subclause with the lowest hierarchy heading.

oduction

4.1 System description

Dynamic

Adaptive Streaming over HTTP (DASH) specifies XML and binary formats that enable delivery of

media content from standard HTTP servers to HTTP clients and enable caching of content by standard HTTP

caches.
This part

of ISO/IEC 23009 primarily defines two formats:

The Media Presentation Description (MPD) describes a Media Presentation, i.e. a bounded or
unbounded presentation of media content. In particular, it defines formats to announce resource

© ISO/IEC 2012 — All rights reserved
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identifiers for Segments and to provide the context for these identified resources within a Media
Presentation. These resource identifiers are HTTP-URLs possibly combined with a byte range.

The Segment formats specify the formats of the entity body of the HTTP response to an HTTP GET
request or a partial HTTP GET with the indicated byte range using HTTP/1.1 as defined in RFC 2616
to a resource identified in the MPD. Segments typically contain efficiently coded media data and

metadata according to or aligned with common media formats.

The MPD provides sufficient information for a client to provide a streaming service to the user by a

ccessing

the Segments through the protocol specified in the scheme of the defined resources. In the context of this part

ISO/IEC 23009 the assumed protocol is HTTP/1.1. Such a client is referred to as a DASH Clignt in the
remainder of 23009-1. However, this part of ISO/IEC 23009 does not provide a normative specifi¢ation for
such a client.

igure 1 shows a possible deployment architecture in which the formats defined in this_part of ISO/IHC 23009
ay be used. Boxes with solid lines indicate devices that are mentioned in this specification as they host or
rocess the formats defined in this specification whereas dashed boxes are congeptual or transpargent. This
rt of ISO/IEC 23009 deals with the definition of formats that are accessible on the interface to the DASH
lient, indicated by the solid lines. Any other formats or interfaces are/net in scope of this| Part of
IBO/IEC 23009. In the considered deployment scenario, it is assumed that.the"DASH Client has accg¢ss to an
PD. The MPD provides sufficient information for the DASH Client to provide a streaming service to|the user
requesting Segments from an HTTP server and demultiplexing, decoding and rendering the includéd media
sfreams.
MPD I \ MPD |
o - M Delivery b == - ————— -
I Function |1 I |
. T e ' .
I |
| | I
I DASH |
I DASH | Segment I I
| Media g _J \Delvery fo | Segments | 5| DASH

Presentation Function I I Client
I Preparation | (HTTP | - I
I I Server) | HTTF I

Cach
o | L — _Lt_b -1
Figure 1 — Example system for DASH formats
“'2 DASH client model

The design of the formats defined in this part of ISO/IEC 23009 is based on the informative client model as
shown in Figure 2. The figure illustrates the logical components of a conceptual DASH client model. In this
figure the DASH Access Engine receives the Media Presentation Description (MPD), constructs and issues
requests and receives Segments or parts of Segments. In the context of this part of ISO/IEC 23009, the output
of the DASH Access Engine consists of media in MPEG container formats (ISO/IEC 14496-12 ISO Base
Media File Format or ISO/IEC 13818-1 MPEG-2 Transport Stream), or parts thereof, together with timing
information that maps the internal timing of the media to the timeline of the Media Presentation. In Annex F of
this part of ISO/IEC 23009, guidance on enabling the use of this part of ISO/IEC 23009 with other container

formats is provided.
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MPD
—_—
I Media
—_— DASH access / Media engine output
Segment englne MFPEG format
media +
data timing

4.3 DASH data model overview

DASH ig intended to support a media-streaming model for delivery of media content in which control lie
exclusivgly with the client. Clients may request data using the HTTP protocol from standard web servers tha

have no
but on th

The collgction of encoded and deliverable versions of media content and the appropriate description of these
form a Nedia Presentation. Media content is composed of a singleé or multiple contiguous media content

periods
example
has an a

Each madia content component may have several encoded versions, referred to as media streams. Each

media s

compongnt from which it was encoded and in addition it gets assigned the properties of the encoding procesis

such as
and dynd

Figure 2 — DASH Client Model

—~

[

DASH-specific capabilities. Consequently, this standard focuses not\on’ client or server procedure
e data formats used to provide a DASH Media Presentation.

in time. Each media content period is composed of one, or’multiple media content components, fq
audio components in various languages and a video, component. Each media content component
5signed media content component type, for example“audio or video.

=

ream inherits the properties of the media-content, the media content period, the media content

sub-sampling, codec parameters, encoding bitrate, etc. This describing metadata is relevant for static
mic selection of media content compoenents and media streams.
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Media Presentation Description (MPD)

Period

Adaptation Set

Representation Sub-Representation Sub-Representation
Sepment el ol
= Juu_ SIS EEgEEEEEEEEEERS l}uu_
Segment Segment
Segment
Representation

Adaptation Set

Period

Figure 3 — DASH High-Level Data Model

DASH is based on a hierarchical data model aligned with the presentation in Figure 3. A DAS
Rresentation is described by a Media Presentation Description document. This describes the seq
Reriods (see 5.3.2) in-time that make up the Media Presentation. A Period typically represents
G
(o

Within a Peried, material is arranged into Adaptation Sets (see 5.3.3). An Adaptation Set represent
interchangeable encoded versions of one or several media content components (see 5.3.4). For
there, may be one Adaptation Set for the main video component and a separate one for the ma3

H Media
uence of
a media

pntent period during.which a consistent set of encoded versions of the media content is available i.¢. the set
f available bitrates;languages, captions, subtitles etc. does not change during a Period.

5 a set of
example
in audio
ese may

ich case

mterchangeable versions of the mult/plexmay be descrlbed as a smgle Adaptatlon Set, for example an
Adaptation Set containing both the main audio and main video for a Period. Each of the multiplexed
components may be described individually by a media content component description.

An Adaptation Set contains a set of Representations (see 5.3.5). A Representation describes a deliverable
encoded version of one or several media content components. A Representation includes one or more media
streams (one for each media content component in the multiplex). Any single Representation within an
Adaptation Set is sufficient to render the contained media content components. Typically, clients may switch
from Representation to Representation within an Adaptation Set in order to adapt to network conditions or
other factors. Clients may also ignore Representations that rely on codecs or other rendering technologies

they do not support or that are otherwise unsuitable.
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Within a Representation, the content may be divided in time into Segments (see 5.3.9 and 6). A URL is
provided for each Segment meaning that a Segment is the largest unit of data that can be retrieved with a
single HTTP request.

NOTE  This is not strictly true, since the MPD may also include a byte range with the URL, meaning that the
Segment is contained in the provided byte range of some larger resource. An intelligent client could in principle
construct a single request for multiple Segments, but this would not be the typical case.

DASH defines different timelines. One of the key features in DASH is that encoded versions of different media
content components share a common timeline. The presentation time of access unit within the media content
is mapps g P y! p

to enabl¢ seamless switching of different coded versions of the same media components. This timelineis
referred [as Media Presentation timeline. The Media Segments themselves contain accurate,\Medi
Presentgtion timing information enabling synchronization of components and seamless switching.

A second timeline is used to signal to clients the availability time of segments at the specifiedyHTTP-URLS$.
These times are referred to as Segment availability times and are provided in wall-clogk time. Clients
typically [compare the wall-clock time to Segment availability times before accessing the,Segments at th
specified HTTP-URLs. For On-Demand services with a static MPD, the availability times)of all Segments a
identical| For live services when the MPD is updated, the availability times of s€gments depend on th
position pf the Segment in the Media Presentation timeline.

Segmenis are assigned a duration, which is the duration of the media centained in the Segment whe
presented at normal speed. Typically all Segments in a Representation. have the same or roughly similgr
duration.[{However Segment duration may differ from Representation ta_Representation. A DASH presentatio
can be cpnstructed with relative short segments (for example a few Seconds), or longer Segments including
single Sg¢gment for the whole Representation.

Short S¢gments are usually required in the case of live contént, where there are restrictions on end-to-en
latency. [The duration of a Segment is typically a lower bound on the end-to-end latency. DASH does ngt
support the possibility for Segments to be extended overtime: a Segment is a complete and discrete unit that
must be made available in its entirety.

Segmentis may be further subdivided into Subseégments each of which contains a whole number of comple
access Units. There may also be media-format=specific restrictions on Subsegment boundaries, for example i
the 1ISO Base Media File Format a Subsegment must contain a whole number of complete movie fragments. [If
a Segmgént is divided into Subsegments are described by a compact Segment index, which provides th
presentation time range in the Representation and corresponding byte range in the Segment occupied
each Subsegment. Clients may @ownload this index in advance and then issue requests for individual
Subsegments.

Clients mpay switch from Répresentation to Representation within an Adaptation Set at any point in the medig.
However, switching at<abitrary positions may be complicated because of coding dependencies withi
Representations and_ether factors. It is also desirable to avoid download of 'overlapping' data i.e. media fqg
the same time period from multiple Representations. Usually, switching is simplest at a random access poir
in the new streamxIn order to formalize requirements related to switching DASH defines a codec-independer
concept pf Stream Access Point and identifies various types of Stream Access Point.

—_. - = D

Segmentatiorand-Stbsegmentation-may-be-performed-in-ways-thatmake-switching-simpler—orexampte
the very simplest cases each Segment or Subsegment begins with a random access point and the boundaries
of Segments or Subsegments are aligned across the Representations of an Adaptation Set. In this case,
switching Representation involves playing to the end of a (Sub)Segment of one Representation and then
playing from the beginning of the next (Sub)Segment of the new Representation. The Media Presentation
Description and Segment Index provide various indications, which describe properties of the Representations
that may make switching simpler. Profiles of this specification may then require these indicators to be set in
certain ways, making implementation of clients for those profiles simpler at the cost of requiring the media
data to obey the indicated constraints.

For On-Demand services, the Media Presentation Description is a static document describing the various
aspects of the Media Presentation. All Segments of the Media Presentation are available on the server once
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any Segment is available. For live services, however, Segments become available with time as the content is
produced. The Media Presentation Description may be updated regularly to reflect changes in the

presentation over time, for example Segment URLs for new segments may be added to the MPD a

nd those

for old, no longer available Segments may be removed. However, if Segment URLs are described using a

template, this updating may not be necessary except for some redundancy/failover cases.

4.4 Protocols

This Part of ISO/IEC 23009 may be deployed in a system according to Figure 1 for which

— The DASH Client includes a client as specified in RFC 2616 and,
— The HTTP Server hosting the DASH Segments complies with a server as specified, in RFC 2

ASH Clients typically use the HTTP GET method or the HTTP partial GET method, as(specified in R
lause 9.3, to access Segments or parts thereof.

Qg

—

he use of HTTP as a transport protocol inherently provides many advanced) features such as
pdirection or authentication. As another example, transport security in HTTR<-bbased delivery may be
y using HTTP over TLS as specified in RFC 2818 [6].

o =

4.5 Media Stream and Representation properties

451 Media stream access points

0 be able to access a Representation, each of the mediarstreams that are contained in the Repre
bquires Media Stream Access Points (SAPs). SAPs irvthe context of this part of ISO/IEC 23009 re
AP definition in ISO/IEC 14496-12 Annex |. ISO/IEC.14496-12 Annex |.3 defines different types of S
rovide a relationship between the position where a stream can be accessed, relative to the ¢
egment or Subsegment, its presentation time:ahd the presentation times and position of other acce
Ihe stream. The same SAP type definitions shall apply for this part of ISO/IEC 23009.

DT (05 -

—

]

SAP is a position in a Representation that enables playback of a media stream to be started using
mformation contained in Representation data starting from that position onwards (preceded by initiali
 the Initialization Segment, if any).

Hor each SAP the properties, Isap, Tsap, Isau, Toec, Tepr, and Tpre are identified and defined in
4496-12 Annex |.2.

—

m particular, Tgap is‘defined to be earliest presentation time of any access unit of the media stream
Il access units ofthe media stream with presentation time greater than or equal to Tsap can be
ecoded using’data in the Representation starting at byte position Isap and no data before Igap.

QQ

NOTE The type of SAP is dependent only on which Access Units are correctly decodable
arrangement in presentation order. The types informally correspond with some common terms:

616.

FC 2616,

caching,
achieved

sentation
er to the
APs that
tart of a
5S unit in

only the
ring data

ISO/IEC

such that
correctly

and their

- Type 1 corresponds to what is known in some coding schemes as a “Closed GoP random acg

ess point”

(in which all access units, in decoding order, starting from Isap can be correctly decoded, res

ulting in a

continuous time sequence of correctly decoded access units with no gaps) and in addition the access

unit in decoding order is also the first access unit in presentation order.

- Type 2 corresponds to what is known in some coding schemes as a “Closed GoP random access point”,
for which the first access unit in decoding order in the media stream starting from Isau is not the first

access unit in presentation order.

- Type 3 corresponds to what is known in some coding schemes as an “Open GoP random access point”,
in which there are some access units in decoding order following Isau that cannot be correctly decoded

and have presentation times less than Tsap.

© ISO/IEC 2012 — All rights reserved
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- Type 4 corresponds to what is known in some coding schemes as an "Gradual Decoding Refresh (GDR)
random access point®’, in which there are some access units in decoding order starting from and
following Isau that cannot be correctly decoded and have presentation times less than Tsap.

- Type 5 corresponds to the case for which there is at least one access unit in decoding order starting
from Isap that cannot be correctly decoded and has presentation time greater than Tpec and where Tpec
is the earliest presentation time of any access unit starting from Isau.

- Type 6 corresponds to the case for which there is at least one access unit in decoding order starting
from Isap that cannot be correctly decoded and has presentation time greater than Tpec and where Tpec
is not the earliest presentation time of any access unit starting from Isau.

SAPs ar¢ mostly relevant for two purposes in this part of ISO/IEC 23009:

1. For randomly accessing a Media Presentation, for example at the startup of the MediaPresentation,
after a seeking operation or after an error event especially in live cases.

jO)

[0 permit switching between two Representations whereby for seamless switehing each medi
tream j in the switch-from Representation is presented up to Tsap(/) and each-media stream i in the
witch-to Representation is presented from the media Stream Access Point stafting from Tgap (/).

17—

There arg obvious benefits for the client to be able to identify SAPs and one or-several of their properties, in
particular Ispp and Tsap for each media stream without requiring to accessydata at positions following Isag-
DASH provides functionalities to explicitly signal such information by using signals in the MPD or the Segment
Index or combinations of the two.

4.5.2 Non-overlapping Segments and Subsegments

Segmenis and Subsegments represent units for which the\client has an exact map on how to access and
download the unit using HTTP GET or HTTP partial GET-methods.

Segments (respectively Subsegments) are typically, generated by segmenting encoded media streams intp
appropriate units. If the generation of Segments (respectively Subsegments) adheres to certain rules, then the
sequential decoding and presentation of Media Segments (respectively Subsegments) results in a corregt
presentation of all contained media streams,*To define such rules the notion of “non-overlapping” segments
(respectively Subsegments) is defined as follows.

Let

— |Te(S,i) be the earliest\presentation time of any access unit in stream i of a Segment or Subsegment
S!

— |T.(S,i) be thédatest presentation time of any access unit in stream i of a Segment or Subsegment S
Then two segments (respectively Subsegments), A and B, which may or may not be of different

Representatiofis; are non-overlapping if T, (A,ij) < Tg(B,i) for all media streams i in A and B or if T, (B,i)
Te(A,i) forall streams iin A and B where i refers to the same media component.

The property of “non-overlapping” segments (respectively Subsegments) is used to define the terms Segment
alignment and Subsegment alignment.

4.5.3 Bitstream concatenation

A sequence of Segments (respectively Subsegments) is a “conforming Segment (respectively Subsegment)
sequence” if the concatenation of all Segments (respectively Subsegments) in the sequence of Segments
(respectively Subsegments) results in a bitstream that conforms to the media formats in use (including
container and codecs).

NOTE This implies that a player conforming to the media format can play the resulting bitstream.
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The ISO Base Media File Format, ISO/IEC 14496-12, defines the concept of brands; brand values identify
specifications or conformance points. This part of ISO/IEC 23009 specifies several brands, as listed in Table 1.

Table 1 — Brands defined in this part of ISO/IEC 23009

Brand Clause in this part of | Informative description

Identifier ISO/IEC 23009

nfsdn 6.3.4.2 Media Segment conforming 1o the general jormat type_1or [ISO
base media file format.

nsix 6.3.4.3 Media Segment conforming to the Indexed Media'Segmient
format type for ISO base media file format.

dims 6.3.4.4 Media Segment conforming to the Subclndexed Media Segment
format type for ISO base media file_format.

dash 6.3.5.2 ISO base media file format file\specifically designed fpr DASH
including movie fragments and’Segment Index.

qisx 6.4.6.2 Single Index Segmentused to index MPEG-2 TS bas¢d Media
Segments.

isx 6.4.6.3 Representation ‘Index Segment used to index MPEG-2 TS
based Media Segments.

gsss 6.4.6.4 Subsegment Index Segment used to index MPEG-2 TS based
Media,Segments.

lImsg 7.3.1 last Media Segment indicator for ISO base media file foqmat.

4.7 Schemes

This part of ISO/IEC 23009 specifies several schemes as listed in Table 2.

Table 2 — Schemes defined in this part of ISO/IEC 23009

Scheme Identifier Clause in | Informative description
this part
of ISO/IEC
23009

yrntmpeg:dash:mpd:2011 Annex B The namespace of the XML schema for the MPD.

urn:mpeg:dash:mpdprotection:2011 | 5.8.5.2 protection schemes identified by a the Scheme

Type within the Scheme Type Box of the
Protection Scheme Information Box of
ISO/IEC14496-12.

urn:mpeg:dash:13818:1:CA descrip
tor:2011

5.8.5.2 Conditional Access System used for ISO/IEC

13818-1 (MPEG-2 Transport Stream).

urn:mpeg:dash:14496:10:frame pac
king arrangement type:2011

5.8.5.3 frame-packing arrangement as defined by
8 of ISO/IEC 14496-10.

Table D-
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urn:mpeg:dash:13818:1:stereo vid | 5.8.5.3 frame-packing arrangement as defined by Table L-
eo format type:2011 1 of ISO/IEC 13818-1.
urn:mpeg:dash:23003:3:audio _chan | 5.8.5.4 channel configuration as defined by Table 65 of
nel configuration:2011 ISO/IEC 23003-3.

urn:mpeg:dash:role:2011 5855 DASH role scheme.
urn:mpeg:dash:stereoid:2011 5.8.5.6 scheme for multiple views media content

description

urn:mpeg:dash:profile:full:2011 8.2 identifier for Full profile.
urn:mpgg:dash:profile:isoff-on- 8.3 identifier for ISO Base media file format On
demand(2011 Demand profile.
urn:mpeg:dash:profile:isoff- 8.4 identifier for ISO Base media file)fermat live profild.
live:2(011

urn:mpeg:dash:profile:isoff- 8.5 identifier for ISO Base,\media file format main
main:2011 profile.

urn:mpeg:dash:profile:mp2t- 8.6 identifier for MPEG-2 TS main profile.

main:2(011

urn:mp¢g:dash:profile:mp2t- 8.7 identifiernfor MPEG-2 TS simple profile.
simple{2011

5 Media Presentation

5.1 General

A Media|Presentation is a collection ofidata that is accessible to a DASH Client to provide a streaming service
to the user.

A Media|Presentation is deseribed by an MPD including possible updates of the MPD. The MPD is defined in
5.2 and the MPD update méechanism is defined in 5.4. Assembly of a fragmented MPD is defined in 5.5. The
data modlel that constitutes-a Media Presentation is defined in 5.3. In 5.6, the formats and processing of URLis
in the MIPD is introduced-"Program information is defined in 5.7. Descriptors associated to Representations qr
collections thereof.are provided in 5.8. DASH metric collection description is specified in 5.9.

5.2 Media Presentation Description

5.21 eneral

The Media Presentation Description (MPD) is a document that contains metadata required by a DASH Client
to construct appropriate HTTP-URLs to access Segments and to provide the streaming service to the user.

NOTE  actual playback of the media streams included in the Representations is not controlled by the MPD
information. Playback is controlled by the media engine operating on the media streams contained in the
Representations in the usual way.

The format of URLs in the MPD and the process to generate HTTP GET and partial GET requests from URLs
provided in the MPD is defined in 5.6.
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The MPD is an XML document that is formatted according to the XML schema provided in Annex B. Some
context on the schema is provided in 5.2.2.

The MPD shall be authored such that, after XML attributes or elements in the DASH namespace but not in the
XML schema documented in Annex B are removed, the result is a valid XML document formatted according to
that schema and that complies with this part of ISO/IEC 23009.

Following XML rules, the MPD document shall contain exactly one MPD element as specified in 5.3.

T

he MIME type of the MPD document is defined in Annex C

.].
l_

= (N — [3)]

—

Ihe schema in Annex B takes precedence overithe XML syntax snippets provided in this clause.

TTP, then the MPD document may be transfer encoded for transport, as described in RFC 26/16.

NOTE 1 As an example the GZip algorithm as defined in RFC 1952 [3] may be used for Transfer-encoding]

W3C [8].

NOTE 3 MPD integrity protection is not a normative part of this standard. However, if operating in ar

of the MPD.

.2.2 Schema

ormative MPD schema is provided in Annex B.6f this part of ISO/IEC 23009. In case of any inconsj

he delivery of the MPD is not in scope of this part of ISO/IEC 23009. However, if the MPD is delivgred over

NOTE 2 MPD encryption is not a normative part of this standard. However, if operating’in an insecure enyvironment
and required by the content/service provider, elements and attributes of MPD may bé encrypted to protect their
confidentiality by using the syntax and processing rules specified in the “XML Encryption Syntax and Procg¢ssing” by

insecure

environment and required by the content/service provider, the digital signing and verification procedures specified in
the “XML Signature Syntax and Processing” by W3C [9] may be used ‘te protect data origin authenticity anid integrity

he initial part of the XML schema of the MPD is previded below, including namespace and other dgfinitions.
pecific types, elements and attributes are introduced in the remainder of this subclause. The fomplete

stencies

AN

?xml version="1.0"?>
xs : schema "urn:mpeg( PASH: schema :MPD:2011"
"unqualif¥EQY
"qualified!
xmlns:xs="http://www.w3.0rgf001/XMLSchema"
xmlns:xlink="http://www.wd3Norg/1999/x1ink"
"urn:mpeg:DASH: schema :MPD:2011">

<xs:import @ \http://www.w3.0rg/1999/x1ink" "xlink.xsd"/>

<xs:annotation>,
<xs:appinfo>Média Presentation Description</xs:appinfo>
<xs:documegnbdation "en">
This Schiema defines the Media Presentation Description for MPEG-DASH.
</xs:deg¥mentation>
</xs:anQeration>

<!A-WPD: main element -->
s :element "MPD" "MPDtype" />

</xs:schema>

© ISO/IEC 2012 — All rights reserved
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5.3 Hierarchical data model

5.3.1 Introduction

5.3.11

A Media

Overview
Presentation as described in the MPD consists of

A sequence of one or more Periods as described in 5.3.2.

The sum|
of 5.3.1.2

5.3.1.2

—

Each Period contains one or more Adaptation Sets as described in 5.3.3. In case an Adaptatioh. S&
contains multiple media content components, then each media content component is describe
individually as defined in 5.3.4.

[®N

Each Adaptation Set contains one or more Representations as described in 5.3.5.
A Representation may contain one or more Sub-Representations as described,in 5/3.6.

Adaptation Sets, Representations and Sub-Representations share commaon~attributes and elements
that are described in 5.3.7.

=

Each Period may contain one or more Subsets that restrict combination of Adaptation Sets fq
presentation. Subsets are described in 5.3.8.

Each Representation consists of one or more Segments. described in 6. Segment Information is
introduced in 5.3.9. Segments contain media data and/or metadata to access, decode and preser
the included media content. Representations may also include Sub-Representations as defined i
5.3.6 to describe and extract partial information from>a Representation.

==

Each Segment consists of one or more Subsegments. Subsegments are described in 6.2.3.2.

mary of the semantics of the attributes and elements within an MPD element are provided in Table [3
. The XML syntax of the MPD elementis'provided in 5.3.1.3.

Semantics

TFable 3 — Semantics of MPD element

Element

br Attribute Name Use Description

MPD

The root element that carries the Media Presentation
Description for a Media Presentation.

@id

(0] specifies an identifier for the Media Presentation. It is
recommended to use an identifier that is unique within
the scope in which the Media Presentation is published.

If not specified, no MPD-internal identifier is provided.
However, for example the URL to the MPD may be used
as an identifier for the Media Presentation.

@prof

iles M specifies a list of Media Presentation profiles as
described in 8.

The contents of this attribute shall conform to either the
pro-simple or pro-fancy productions of RFC6381,
Section 4.5, without the enclosing DQUOTE characters,
i.e. including only the unencodedv or encodedv
elements respectively. As profile identifier the URI

16
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Element or Attribute Name Use Description
defined for the conforming Media Presentation profiles as
described in 8 shall be used.

@type oD specifies whether the Media Presentation Description
may be updated (@type="dynamic") or not

default: (Rtype="static").

static
NOTE Static MPDs are typically used for On-
Bermmand—services,whereas dymamic—MPDs are
used for live services.

@availabilityStartTime CM For @type='dynamic' this attribute shall be present. In
this case it specifies the anchor for the computatipn of

Must be the earliest availability time (in UTE)for any Segment in

present for the Media Presentation.
@type='dyna
mic' For etype=“static” if present, it specifies the $egment

availability start time faf al*Segments referred to|in this
MPD. If not present, alh.Segments described in tHe MPD
shall become available at the time the MPD becames
available.

@availabilityEndTime (0] specifies¢ithe lTatest Segment availability end time[for any
Segmentyin the Media Presentation. When not present,
the value is unknown.

@mediaPresentationDuration CM specifies the duration of the entire Media Presenfation. If
the attribute is not present, the duration of the Mgdia

Must be Presentation is unknown. In this case the attribute
presentifor MPD@minimumUpdatePeriod shall be present.
Rtype=stat
ic' This attribute shall be present when the attribute
MPD@minimumUpdatePeriod is not present.

@minimumUpdatePeriod (0] If this attribute is present, it specifies the smalles{ period
between potential changes to the MPD. This can|be
useful to control the frequency at which a client checks
for updates.

If this attribute is not present it indicates that the MPD
does not change.

If MPD@type is ‘static’, @minimumUpdatePgriod
shall not be present.

Details on the use of the value of this attribute arg
specified in 5.4.

@minBufferTime M specifies a common duration used in the definition of the
Representation data rate (see @bandwidth attribute in
5.3.5.2).

@timeShiftBufferDepth 0] specifies the duration of the time shifting buffer that is

guaranteed to be available for a Media Presentation with
type 'dynamic'. When not present, the value is infinite.
This value of the attribute is undefined if the type
attribute is equal to ‘static’.

© ISO/IEC 2012 — All rights reserved
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Element or Attribute Name Use Description
@suggestedPresentationDelay (0] when @type is 'dynamic’, it specifies a fixed delay offset
in time from the presentation time of each access unit
that is suggested to be used for presentation of each
access unit. For more details refer to 7.2.1. When not
specified, then no value is provided and the client is
expected to choose a suitable value.
when @type is 'static' the value of the attribute is
undefined and may be ignored.
@maxSegmentDuration 0] specifies the maximum duration of any Segment in‘any
Representation in the Media Presentation, i.e.
documented in this MPD and any future update of the
MPD. If not present, then the maximum Ségment
duration shall be the maximum duration'ofyany Segment
documented in this MPD.
@maxSubsegmentDuration 0] specifies the maximum duration.of any Media
Subsegment in any Representation in the Media
Presentation. If not present;.the same value as for the
maximum Segment duratien is implied.
ProgramInformation 0...N specifies descriptive information about the program. For
more details referjto the description in 5.7.
BaseURL 0...N specifies.a.Base URL that can be used for reference
resolution and alternative URL selection. For more
detailstrefer to the description in 5.6.
Locatfion 0...N specifies a location at which the MPD is available.
Period 1...N specifies the information of a Period. For more details
refer to the description in 5.3.2.
Metrilcs 0O..N specifies the DASH Metrics.
For more details see 5.9.
Legend:
For aftributes: M=Mandatory;.O=0Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>.-"<maxOccurs> (N=unbounded)
Elements|are bo1d,; attributes-are non-bold and preceded with an @
5.3.1.3 [ XML'syntax
<!-- MPRARype -->
<x8s: compresive UMPDEee-ll
<xSs: sequence>
<xs:element "ProgramInformation" "ProgramInformationType" "o"
"unbounded" />
<xs:element "BaseURL" "BaseURLType" "o" "unbounded" />
<xs:element "Location" "xs:anyURI" "o" "unbounded" />
<xs:element "Period" "PeriodType" "unbounded" />
<xs:element "Metrics" "MetricsType" "o" "unbounded" />
<xXs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "id" "xs:string"/>
<xs:attribute "profiles" "xs:string" "required"/>
<xs:attribute "type" "PresentationType" "static"/>

<xs:attribute
<xs:attribute

"availabilityStartTime"
"availabilityEndTime"

"xs:dateTime"/>
"xs:dateTime" />

18
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<xs:attribute "mediaPresentationDuration" "xs:duration"/>
<xs:attribute "minimumUpdatePeriod" "xs:duration"/>
<xs:attribute "minBufferTime" "xs:duration" "required"/>
<xs:attribute "timeShiftBufferDepth" "xs:duration"/>
<xs:attribute "suggestedPresentationDelay" "xs:duration"/>
<xs:attribute "maxSegmentDuration" "xs:duration"/>
<xs:attribute "maxSubsegmentDuration” "xs:duration"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

<!-- Presentation Type enumeration -->
<xs:simpleType "PresentationType">
restriction i cstring"
<xs:enumeration "static"/>
<xs:enumeration "dynamic"/>

</xs:restriction>
</xs:simpleType>

§.3.2 Period

5.3.2.1 Overview

A Media Presentation consists of one or more Periods. A Period is defined/by a Period element in the MPD
lement.

(1))

—

he type of the Period, either a regular Period or an Early Available Period, as well as the PeriodStayt time of
regular Period is determined as follows:

Q

— If the attribute @start is present in the Pexiod, then the Period is a regular Period|and the
PeriodStart is equal to the value of this attribute,

— If the @start attribute is absent, but theiprevious Period element contains a @duration|attribute
then then this new Period is also a regular Period. The start time of the new Period PeriodSiart is the
sum of the start time of the previous Period PeriodStart and the value of the attribute @duration of
the previous Period.

— If (i) @start attribute is absent, and (ii) the Period element is the first in the MPD, and (iii) the
MPDGRtype is 'statia!, then the PeriodStart time shall be set to zero.

— If (i) estart atffribdte is absent, and (ii) the previous Period element does not cgntains a
@duration attribute or the Period element is the first in the MPD, and (iii) the MPD{type is
'dynamic!éthen this Period is an Early Available Period (see below for details).

Hor any regularReriod the following holds: PeriodStart reflects the actual time that should elapse aftgr playing
the media of-all prior Periods in this Media Presentation relative to the PeriodStart time of the first Period in
the Media{Presentation. The Period extends until the PeriodStart of the next Period, or until the end of the
edia Presentation in the case of the last Period. More specifically, the difference between the PagriodStart
time~of(a Period and either the PeriodStart time of the following Period, if this is not the last Period, or the
lue of the MPD@mediaPresentationDuration if this is the last one, is the presentation duration|in Media
Presentation time of the media content represented by the Representations in this Period.

Early Available Periods may be used to advertise initialization of other non-media data before the media data
itself is available. Period elements documenting early available Periods shall not occur before any Period
element documenting a regular Period. For Early Available Periods, any resources that are announced in such
a Period element shall be available. Such a Period element shall not contain URLs to Media Segments.
The data contained in such a Period element does not represent a Period in the Media Presentation. Only
when the PeriodStart time becomes known through an update of the MPD, such a Period element
represents a regular Period. However, an update of the MPD may even remove a Period element
representing an Early Available Period in later updates of the MPD as long as no PeriodStart time is
associated with the Period.
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To avoid dereferencing of a remote element containing a Period element solely to determine the Period
timeline, e.g. in case of seeking, Period@start or previous Period's Period@duration should be present
in the MPD.

The semantics of the attributes and elements within a Period element are provided in Table 4 of 5.3.2.2. The
XML syntax of the Period element is provided in 5.3.2.3.

5.3.2.2 Semantics

Table 4 — Semantics of Period element

Element pr Attribute Name Use Description
Period specifies the information of a Period.
@xlfink:href (0] specifies a reference to an external Period element
@xllink:actuate oD specifies the processing instructions, whieh’/can be either

"onLoad" or "onRequest".

default:
onRequest | This attribute shall not be presentif the @x1ink:href attribute i$

not present.

@id 0] specifies an identifier for'this Period. The idenfifier shall be uniqu
within the scope of the Media Presentation.

%

If not present, no identifier for the Period is provided.

@start (0] if present, specifies the PeriodStart time of the Period.The
PeriodStart time is used as an anchor to determine the MPD star
time\of each Media Segment as well as to determine the
presentation time of each each access unit in the Media
Presentation timeline.

If not present, refer to the details in 5.3.2.1.

@dyration o if present specifies the duration of the Period to determine the
PeriodStart time of the next Period.

If not present, refer to the details in 5.3.2.1.

@biltstreamSwitching oD When set to ‘true’, this is equivalent as if the
AdaptationSet@bitstreamSwitching for each Adaptation
Default: Set contained in this Period is set to 't rue'. In this case, the
false AdaptationSet@bitstreamSwitching attribute shall not be

setto 'false' for any Adaptation Set in this Period.

BaseURL QN annr‘ifinc ahase |IURL that can be used for reference resolution
and alternative URL selection. For more details refer to the
description in 5.6.

SegmentBase 0...1 specifies default Segment Base information.
Information in this element is overridden by information in
AdapationSet.SegmentBase and

Representation.SegmentBase, if present.

For more details see 5.3.9.
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Element or Attribute Name Use Description
SegmentList A specifies default Segment List information.
Information in this element is overridden by information in
AdapationSet.SegmentList and
Representation.SegmentList, if present.
For more details see 5.3.9.
SegmentTemplate A specifies default Segment Template information.
Information in this element is overridden by information ip
AdapationSet.SegmentTemplate and
Representation.SegmentTemplate, ifpresent.
For more details see 5.3.9.
AdaptationSet ..N specifies an Adaptation Set.
At least one Adaptation(Set-shall be present in each Perfod.
However, the actual element may be present only in a rgmote
element if xlink is, in(use,
For more details’see 5.3.3.
Subset ..N specifiesa Subset. For more details see 5.3.8.
Legend:

<minOccurs=0>

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (Nzunbounded)
Note that the conditions only holds without using x1ink:href. If linking is used, then all attributes are "optid

Hlements are bold; attributes are non-bold and preceded with an @.

nal" and

§5.3.2.3 XML syntax

<!-- Period -->

<Xs:sequence>

<xs:complexType ngmadc’PeriodType">

£/xs:sequence>

<xs:element\ M) "BaseURL" "BaseURLType" "o "unbounded" />

<xs:elemgqt "SegmentBase" "SegmentBaseType" "o"/>

<xs:elefent "SegmentList" "SegmentListType" "o"/>

<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>

<xshelement "AdaptationSet" "AdaptationSetType" "o"
®==¥"unbounded" />

Ws:element "Subset" "SubsetType" "o" "unbounded" />
<xs:any "##other" "lax" "o" "unbounded" />

"xlink:href"/>
"xlink:actuate"

<xs:attribute

<xs:attribute "onRequest"/>

<xs:attribute "id" "xs:string" />

<xs:attribute "start" "xs:duration"/>
<xs:attribute "duration" "xs:duration"/>
<xs:attribute "bitstreamSwitching"” "xs:boolean"

<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

"false"/>
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5.3.3 Adaptation Sets

5.3.3.1 Overview

Each Period consists of one or more Adaptation Sets. An Adaptation Set is described by an AdaptationSet
element. AdaptationSet elements are contained in a Period element.

An Adaptation Set contains alternate Representations, i.e. only one Representation within an Adaptation Set
is expected to be presented at a time. All Representations contained in one Adaptation Set represent the
same media-eontent-components-and-therefore-containrredia-streams-that-are-consideredte-be—pereeptually

equivalent.

=h

Represeptations are arranged into Adaptation Sets according to the media content component properties ¢
the medip content components present in the Representations, namely

— [the language as described by the @1ang attribute,

— [the media component type described by the @contentType attribute,

— [the picture aspect ratio as described by the @par attribute,

— [the role property as described by the Role elements,

— [the accessibility property as described by the Accessibility-€lements,
— [the viewpoint property as described by the Viewpoint eléments,

— [the rating property as described by the Rating elements.

=h

Representations shall appear in the same Adaptation Set if and only if they have identical values for all ¢
these media content component properties for each media content component.

[oN

The values for the elements Role, Accessibility, Viewpoint and Rating are generally not provide
within the scope of this part of ISO/IEC 23009.\However, a number of simple schemes are defined in 5.8.5.

If there gxist multiple media content components then the properties of each media content component shd
be described by a separate ConténtComponent element as defined in 5.5.4. The ContentComponen
element [shares common elements and attributes with the AdaptationSet element. Default values, g
values applicable to all media content components, may be provided directly in the AdaptationSet element.
Attribute$ present in the AdaptationSet shall not be repeated in the ContentComponent element.

=

The AdgptationSet element may contain default values for elements and attributes associated to th
containefl Representations. The list of possible present elements and attributes that are common t
AdaptationSet.and Representation (and also SubRepresentation) are collected in 5.3.7. Any of th
common|attributes shall only be present either in the AdaptationSet element or in the Representatio
element,(but hot in both.

=5 O O O

The AdaptationSet element also supports the description of ranges for the @bandwidth, @width,
@height and @frameRate attributes associated to the contained Representations, which provide a summary
of all values for all the Representations within this Adaptation Set. The Representations contained within an
Adaptation Set shall not contain values outside the ranges documented for that Adaptation Set.

Adaptation Sets may be further arranged into groups using the Qgroup attribute. The semantics of this
grouping is that the media content within one Period is represented by:

1) either one Representation from group 0, if present,

2) or the combination of at most one Representation from each non-zero group.
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If the AdaptationSetRgroup attribute is not present then all Representations in this Adaptation Set are
assigned to a non-zero group specific to this Adaptation Set.

The semantics of the attributes and elements within an AdaptationSet element are provided in Table 5 of
5.3.3.2. The XML syntax of the AdaptationSet element is provided in 5.3.3.3.

5.3.3.2 Semantics

Table 5 — Semantics of AdaptationSet element

Hlement or Attribute Name

Use

Description

AdaptationSet

Adaptation Set description

@xlink:href

specifies a reference to external AdaptationSet
element

@xlink:actuate

oD

default:

'onRequest'

specifies the processing,instructions, which can be|either
"onLoad" or "onRequest™.

@id

o)

specifies afirunique identifier for this Adaptation Set in the
scope ofithe Period. The attribute shall be unique ih the
scope of the containing Period.

The attribute shall not be present in a remote elemgnt.

If not present, no identifier for the Adaptation Set is
specified.

@group

specifies an identifier for the group that is unique inj the
scope of the containing Period.

For details refer to 5.3.3.1.

CommonAttributesEléements

specifies the common attributes and elements (attjbutes
and elements from base type RepresentationBaspType).
For details see 5.3.7.

@lang

Declares the language code for this Adaptation Sef. The
syntax and semantics according to IETF RFC 5646 shall be
used.

If not present, the language code may be defined fpr each
media component or it may be unknown.

@contentType

specifies the media content component type for this
Adaptation Set. A value of the top-level Content-type 'type'
value as defined in RFC1521, Clause 4 shall be taken.

If not present, the media content component type may be
defined for each media component or it may be unknown.

@par

specifies the picture aspect ratio of the video media
component type, in the form of a string consisting of two
integers separated by ’, e.g.,”16:9”. When this attribute
is present, and the attributes @width and @height for the

© ISO/IEC 2012 — All rights reserved
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Element or Attribute Name

Use

Description

set of Representations are also present, the picture aspect
ratio as specified by this attribute shall be the same as
indicated by the values of @width, @height, and @sar,
i.e. it shall express the same ratio as (ewidth * sarx) :
(@height * sary), with sarx the first number in @sar and
sary the second number.

If not present, the picture aspect ratio may be defined for

each media component or it may be unknown.

@minBandwidth

specifies the minimum @bandwidth value in all

Representations in this Adaptation Set. This value has the
same units as the @bandwidth attribute.

If not present, the value is unknown.

@maxBandwidth

specifies the maximum @bandwidth/value in all
Representations in this Adaptation’Set. This value has the
same units as the @bandwaidth attribute.

If not present, the valuers unknown.

@minWidth

specifies the minimum @width value in all Representations

in this Adaptation Set. This value has the same units as the
@width attribute.

If not'present, the value is unknown.

@maxWidth

Uy

specifies the maximum @width value in all Representation
in this Adaptation Set. This value has the same units as the
@width attribute.

If not present, the value is unknown.

@minHeight

specifies the minimum @height value in all
Representations in this Adaptation Set. This value has the
same units as the @height attribute.

If not present, the value is unknown.

@maxHeight

specifies the maximum @height value in all

Representations in this Adaptation Set. This value has the
same units as the @height attribute.

If not present, the value is unknown.

@minFrameRate

Specifies the minimum @framerate value in al
Representations in this Adaptation Set. This value is
encoded in the same format as the @ frameRate attribute.

If not present, the value is unknown.

@maxFrameRate

specifies the maximum @framerate value in all
Representations in this Adaptation Set. This value is
encoded in the same format as the @frameRate attribute.

If not present, the value is unknown.

24
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Element or Attribute Name

Use

Description

@segmentAlignment

oD

default:

false

when not set to ‘false’, this specifies that for any two
Representations, X and Y, within the same Adaptation Set,
the m-th Segment of X and the n-th Segment of Y are non-
overlapping (as defined in 4.5.2) whenever m is not equal to
n.

For Adaptation Sets containing Representations with

muMtiple media content components, this attrbute Yalue shall
be either 'true' or 'false'.

For Adaptation Sets containing Representations with a
single media content component, whentwo
AdaptationSet elements within-a Beriod share the same
integer value for this attribute, thenfor any two
Representations, X and Y, within the union of the tywo
Adaptation Sets, the m-th Segment of X and the n+th
Segment of Y are non-oveflapping (as defined in 4{5.2)
whenever m is not.equal to n.

@bitstreamSwitching

When this flag-is\set to ‘t rue’, the following applies:

o - “All Representations in the Adaptation Set|shall
have the same number M of Media Segmgnts;

e LetRy, Ry, ..., Ry be all the Representatipns within
the Adaptation Set.

o Let

0Sjj, forj> 0, be the fh Media Segmeént in the
i Representation (i.e., R))

oif present, let S;o be the Initialization
Segment in the il Representatiop, and

oif present, let B; be the Bitstream Swvitching
Segment in the il Representatio.

e The sequence of

oany Initialization Segment, if present, in the
Adaptation Set, with,

oif Bitstream Switching Segments ar¢ present,

B, Si),1, Bz, Si2),2, .., Biw,
Sik ks - Bimy, Simy,m

oelse
Sin,1, Si@,2, - Sik ks --r Simm,
wherein any i(k) for all k values in the range of

1 to M, respectively, is an integer value in the
range of 1to N,
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Element or Attribute Name

Use

Description

results in a "conforming Segment sequence" as
defined in 4.5.3 with the media format as specified
in the @mimeType attribute.

More detailed rules may be defined for specific media
formats.

@subsegmentAlignment

oD

If the @subsegmentAlignment for an Adaptation Set is set
to other than ‘false’. all following conditions shall be

default:

false

satisfied:

— Each Media Segment shall be indexed (i.e."eith¢
it contains a Segment index or there'is an Inde
Segment providing an index for) the Med
Segment)

D X S

— For any two Representations; X and Y, within the
same Adaptation Set,4he m-th Subsegment of K
and the n-th Subsegment of Y are non-
overlapping (as (defined in 4.5.2) whenever m |s
not equal to n.

— For Adaptation Sets containing Representations
with a)single media content component, when two
AdaptationSet elements within a Period shane
the 'same integer value for this attribute, then for
any two Representations, X and Y, within the
union of the two Adaptation Sets, the m-th
Subsegment of X and the n-th Subsegment of
are non-overlapping (as defined in 4.5.2)
whenever m is not equal to n.

@subsegmentStartsWithSAP

QD

default:

0

when greater than 0, specifies that each Subsegment with
SAP_type greater than O starts with a SAP of type less than
or equal to the value of @subsegmentStartsWithSAP.

Subsegment starts with SAP when the Subsegme
contains a SAP, and for the first SAP, Isau is the index of th
first access unit that follows Isap, and Isap is contained in th
Subsegment.

® O =

The semantics of @subsegmentStartsWithSAP equal f
0 are unspecified.

[}

Accessibility

specifies information about accessibility scheme

For more details refer to 5.8.1 and 5.8.4.3.

Role

specifies information on role annotation scheme

For more details refer to 5.8.1 and 5.8.4.2.

Rating

specifies information on rating scheme.

For more details refer to 5.8.1 and 5.8.4.4.
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Element or Attribute Name

Use

Description

Viewpoint

specifies information on viewpoint annotation scheme.

For more details refer to 5.8.1 and 5.8.4.5.

ContentComponent

specifies the properties of one media content component

contained in this Adaptation Set.

For more details refer 10 5.3.4.

BaseURL

specifies a base URL that can be used forreferendg
resolution and alternative URL selection: For more
refer to the description in 5.6.

e
details

SegmentBase

specifies default Segment Base information.

Information in this elementis’overridden by information in

the Representation,.'Se€gmentBase, if present.

For more details'see 5.3.9.

SegmentList

specifies default Segment List information.

Information in this element is overridden by information in

the'Representation.SegmentList, if present.

For more details see 5.3.9.

SegmentTemplate

specifies default Segment Template information.

Information in this element is overridden by information in

the Representation.SegmentTemplate, if pre

For more details see 5.3.9.

sent.

Representation

specifies a Representation.
At least one Representation element shall be presg
each Adaptation Set. The actual element may how

part of a remote element.

For more details refer to 5.3.5.

bnt in
ever be

Legend:

For ‘attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory, F3
For elements: <minOccurs>...<maxOccurs> (N=unbounded)

FFixed.

Note that the conditions only holds without using x1ink:href. If linking is used, then all attributes are "optional" and

<minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.
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5.3.3.3 XML syntax

<!-- Adaptation Set -->
<xs:complexType "AdaptationSetType">
<xs:complexContent>
<xs:extension
<xs:sequence>

"RepresentationBaseType">

<xs:element "Accessibility" "DescriptorType" "o"
"unbounded" />

<xs:element "Role" "DescriptorType" "o" "unbounded" />
<xs:element "Rating" "DescriptorType" "o" "unbounded" />
<xs:element "Viewpoint" "DescriptorType" "o" "unbounded" />

HISERSIUISI N COIILEIILLOMNPOIIEITT COIILEIILLOIMNPOIISIIL I YPE U

"unbounded" />

<xs:element "BaseURL" "BaseURLType" "o" "unbounded" />
<xs:element "SegmentBase" "SegmentBaseType" "o"/>

<xs:element "SegmentList" "SegmentListType" "o"/>

<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xs:element "Representation" "RepresentationType" "o"
"unbounded" />

/xs:sequence>

xs:attribute "xlink:href"/>

xs:attribute "xlink:actuate" "onRequest"/>

xs:attribute "id" "xs:unsignedInt" />

xs:attribute "group" "xs:unsignedInt" />

xs:attribute "lang" "xs:language"/>

xs:attribute "contentType" "xs:string"/>

xs:attribute "par" "RatioType"/>

xs:attribute "minBandwidth" "xs:unsignedInt" />

xs:attribute "maxBandwidth" "xs:unsignedInt"/>

xs:attribute "minWidth" "xs:unsignedInt"/>

xs:attribute "maxWidth" "xs:unsignedInt" />

xs:attribute "minHeight" "xs:unsignedInt" /X

xs:attribute "maxHeight" "xs:unsignedInt L

xs:attribute "minFrameRate" "FrameRateTypa"/>

xs:attribute "maxFrameRate" "FrameRatelgpe" />

xs:attribute "segmentAlignment" "CondionalUintType" "false"/>

xs:attribute "subsegmentAlignment" wConditionalUintType" "false"/>

xs:attribute "subsegmentStartsWithSAPR( "SAPType" "o"/>

xs:attribute "bitstreamSwitching" ta®="xs:boolean"/>

</ks:extension>
</xs|complexContent>
</xs:cpmplexType>

<!-- Rhtio Type for sar and par -->
<xs:sippleType "RatioType">
<xs:frestriction "xs:stringdd
<xp:pattern "[0-9]*: [0-9Y*"/>
</xs|restriction>
</xs:sfimpleType>

<!-- Tkype for Frame Rate <>
<xs:sippleType "FeemeRateType">
<xs:frestriction &y "xs:string">

<xp:pattern (pa®" [0-9]1*%[0-9] (/[0-9]1*[0-9])2"/>
</xslrestrictioi
</xs:sfimpleTyRé&>

<!-- Cpndisibnal Unsigned Integer (unsignedInt or boolean) -->
<xs:sipnpTgType "ConditionalUintType">
<xs:union TXS:UNS1gnedlnt xs:boolean”

</xs:simpleType>

5.3.4 Media Content Component

5.3.4.1 Overview

Each Adaptation Set contains one or more media content components. The properties of each media content
component are described by a ContentComponent element or may be described directly on the
AdaptationSet element if only one media content component is present in the Adaptation Set.

ContentComponent elements are contained in an AdaptationSet element.
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The semantics of the attributes and elements within a ContentComponent element are provided in Table 6
of 5.3.3.2. The XML syntax of the ContentComponent element is provided in 5.3.3.3.

5.3.4.2 Semantics

Table 6 — Semantics of ContentComponent element

Element or Attribute Name Use Description
[ ComntentCompornent description of a content component

@id 0] specifies an identifier for this media component. The
attribute shall be unique in the scope of the contgining
Adaptation Set.

@lang (0] same semantics as in Table 5forR1ang attribute

@contentType (0] same semantics as in Fablé 5 for GcontentType
attribute

@par (0] same semantics as in Table 5 for @par attribute

Accessibility 0...N same semantics as in Table 5 for Accessibilifty
element

Role 0...N samme semantics as in Table 5 for Role element

Rating 0...N same semantics as in Table 5 for Rating elemept

Viewpoint 0N same semantics as in Table 5 for Vviewpoint elgment

Liegend:
For attributes: M=Mandatory, O=Optional,-OD=0Optional with Default Value, CM=Conditionally Mandatory, F¥Fixed.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.

5.3.4.3 XML syntax

<!-- Content CompPpnent -->
<xs:complexTyre "ContentComponentType">
<xs:sequeRle>
<xs:gleMent "Accessibility" "DescriptorType" "o" "unboundgd" />
<xshelement "Role" "DescriptorType" "o "unbounded" />
<&sPelement "Rating" "DescriptorType" "o "unbounded" />
WXs:element "Viewpoint" "DescriptorType" "o" "unbounded"/
<xs:any "##other" "lax" "o" "unbounded" />
£/xs:sequence>
<xs:attribute "id" "xs:unsignedInt"/>
<xs:attribute "lang" "xs:language"/>
<xs:attribute "contentType" "xs:string"/>
<xs:attribute "par" "RatioType" />
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
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5.3.5 Representation

5.3.5.1

Overview

Representations are described by the Representation element. Representation elements are contained
in an AdaptationSet element.

A Representation is one of the alternative choices of the complete set or subset of media content components
comprising the media content during the defined Period.

A Repre
start of tf

Each Re|
of one m

A Repreg

Each R
Represe
in the @m

When a
concatern
Represe
type as §

Depends
attribute.
complen
of the @
present 3

For any|

Subsegment of X and the n-th Subsegment-of Y shall be non-overlapping (as defined in 4.5.3) whenever m

not equa
sequenc

Subsegment of each of the complementary Representations in order as provided in the @dependencyl

attribute
format ag

NOT|

sentation starts at the start of the Period PeriodStart and continues to the end of the Period, i.e!th
e next Period or the end of the Media Presentation.

presentation includes one or more media streams, where each media stream is an encoded versio
edia content component.

entation consists of one or more Segments.

bpresentation either shall contain an Initialization Segment or each.Media Segment in th
ntation shall be self-initializing, i.e. the Media Segment itself conforms to/the media type as specifie
imeType attribute for this Representation.

Representation is not a dependent Representation, i.e. the @dependencyId attribute is absent, the
ation of the Initialization Segment, if present, and all eonsecutive Media Segments in on
ntation shall represent a conforming Segment sequence as ‘defined in 4.5.3 conforming to the medi
pecified in the @mimeType attribute for this Representation.

nt Representations are described by a Representation element that contains a @dependencyl

Dependent Representations are regular Representations except that they depend on a set ¢
entary Representations for decoding and/or présentation. The @dependencyId contains the valug
i d attribute of all the complementary Representations, i.e. Representations that are necessary t{
nd/or decode the media content components contained in this dependent Representation.

dependent Representation X that - depends on complementary Representation Y, the m-t

| to n. For dependent Representations the concatenation of the Initialization Segment with th
b of Subsegments of the dependent Representations, each being preceded by the correspondin

shall represent a conforming Subsegment sequence as defined in 4.5.3 conforming to the medi
specified in the @mImmeType attribute for this dependent Representation.

E  When decoding of a dependent Representation is started from a SAP in the (Sub)Segment with number

the

(subjsegmentsithan (sub)Segment with number i of the complementary Representation(s).

The semantic¢s(of the attributes and elements within a Representation are provided in Table 7 of 5.3.5.2. Th
XML syntax-of the Representation type is provided in 5.3.5.3.

ecoding process does not need to access data from the complementary Representation(s) from any earlig

[®RN ()]

O O =5

D O O n I

br

[0
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Table 7 —Semantics of Representation element

Element or Attribute Name

Use

Description

Representation

This element contains a description of a Representation.

@id

specifies an identifier for this Representation. The identifier

shall he ||nin|||p within a Period unless the Rpprp_se_ntation is
functionally identically to another Representation(in fhe
same Period.

The identifier shall not contain whitespace characters.
If used in the template-based URL(construction as defined in

5.3.9.4 .4, the string shall only contain characters thdt are
permitted within an HTTP-URL according to RFC 1738.

@bandwidth

Consider a hypotheticakconstant bitrate channel of
bandwidth with the @alue of this attribute in bits per gecond
(bps). Then, if the Representation is continuously dglivered
at this bitrate, starting at any SAP that is indicated efther by
@startWitHSAP or by any Segment Index box, a dient can
be assured-of having enough data for continuous playout
providing playout begins after @minBufferTime *
@Wandwidth bits have been received (i.e. at time
@minBufferTime after the first bit is received).

For dependent Representations this value shall spegify the
minimum bandwidth as defined above of this Repregentation
and all complementary Representations.

@qualityRanking

specifies a quality ranking of the Representation relgtive to
other Representations in the same Adaptation Set. Lower

values represent higher quality content. If not presenmt then
no ranking is defined.

@dependencyId

specifies all complementary Representations the

Representation depends on in the decoding and/or
presentation process as a whitespace-separated lisf of
values of @id attributes.

If not present, the Representation can be decoded gnd
presented independently of any other Representation.

This attribute shall not be present where there are np

dependencies

@mediaStreamStructureld

The attribute may be present for Representations containing
video and its semantics are unspecified for any other type of
Representations.

If present, the attribute @mediaStreamStructureld
specifies a whitespace-separated list of media stream
structure identifier values. If media streams share the same
media stream structure identifier value, the media streams
shall have the following characteristics:
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Element or Attribute Name

Use

Description

- The media streams have the same number of
Stream Access Points of type 1 to 3.

- The values of Tsap, Toec, Tept, and Tprr of the i-th
SAP of type 1 to 3 in one media stream are
identical to the values of Tsap, Toec, TepT, and
Tetr, respectively, of the i-th SAP of type 1 to 3 in
the other media streams for any value of j from 1 to

the number of SAPs of type 1 to 3 in any of the
media streams.

- A media stream formed by concatenating‘the mediz
stream of a first Representation until fgiy
(exclusive) of the i-th SAP of type (\te’3 and the
media stream of a second Represeéentation (having
the same media stream structure identifier value as
for the first Representatiaf) starting from the lsay
(inclusive) of the i-th SAP\0f type 1 to 3 conforms tg
the specification in,which the media stream format
is specified for any.value of j from 1 to the number
of SAPs of type*to 3 in either media stream.
Furthermores the decoded pictures have an
acceptable quality regardless of type of the Stream
Access Point access unit used.

All media-stream structure identifier values for one
Adaptation Set shall differ from those of another Adaptation
Set:

If not present, then for this Representation no similarities to
other Representations are known.

NOTE Indicating multiple media stream structure
identifier values for a Representation can be useful in
cases where switching between Representations A and
B as well as between Representations B and C is
allowed at non-IDR intra pictures, but switching
between Representations A and C would cause too
severe a degradation in the quality of the leading
pictures and is hence not allowed. To indicate these
permissions and restrictions, Representation A would
contain @mediaStreamStructurelId equal to “1”,
Representation B would contain
@mediaStreamStructurelId equal to“1 2", and
Representation C would contain
@mediaStreamStructurelId equal to “2”

CommonAttributesElements

Common Attributes and Elements (attributes and elements
from base type RepresentationBaseType), for more details
see 5.3.7

BaseURL

specifies a Base URL that can be used for reference
resolution and alternative URL selection. For more details
refer to the description in 5.6.
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Element or Attribute Name Use Description

SubRepresentation 0...N specifies information about a Sub-Representation that is
embedded in the containing Representation.
For more details see 5.3.6.

SegmentBase 0...1 specifies default Segment Base information.
Eor mare details see 539

SegmentList 0..1 specifies the Segment List information.
For more details see 5.3.9.

SegmentTemplate 0..1 specifies the Segment Template information.
For more details see 5.3.9,

Liegend:

B

—

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value,"€@M=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
lements are bold,; attributes are non-bold and preceded with an @, List.of\elements and attributes is in italics
¢ferring to those taken from the Base type that has been extended by this type.

bold

.3.5.3 XML syntax

<!-- Representation -->
<xs:complexType "RepresentationTypeﬂ>
<xs:complexContent>
<xs:extension
<xs:sequence>
<xs:element
<xs:element
"unbounded" />

"BaseURL" "B
"SubRep.Rg ntatio

<xs:element "SegmelrtBase"

<xs:element "S@gméntList"

<xs:element ﬁmentTemplate"
</xs:sequence>
<xs:attribute (:)"id" "String
<XS:attribute(:>' "bandwidth"
<xs:attribg§§) "qualityRanking"
<xs:attri "dependencyId"
<XS:att§ce "mediaStreamStruc

on>

</xs:ex
</xs:co xContent>
</XS:CO¥E> xType>

<!——§§ing without white spaces -->
<xA8: SiimpleType "StringNoWhitespaceTyp

Cajxs:restriction "xs:string">

N
"Representation?ss Type">

N

Q

aseURLType" "o "unbounded" />
n" "SubRepresentationType" "o"
"SegmentBaseType" "o"/>
"SegmentListType" "o"/>
"SegmentTemplateType" "o"/>
NoWhitespaceType" "required"/>

"xs:unsignedInt" "required"/>
"xs:unsignedInt"/>
"StringVectorType"/>

tureIld" "StringVectorType"/>

e">

ipattern MLANZAQ\E Nz
</xs:restriction>
</xs:simpleType>
<!-- Whitespace-separated list of strings -->

<xs:simpleType
<xs:list
</xs:simpleType>

"StringVectorType">
"xs:string"/>
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5.3.6 Sub-Representation

5.3.6.1 Overview

Sub-Representations are embedded in regular Representations and are described by the
SubRepresentation element. SubRepresentation elements are contained in a Representation
element.

The SubRepresentat:Lon element describes propert|es of one or several medla content components that
are embesdd
compongnt (e.g., codec, sampling rate etc) an embedded sub-title (e.g., codec) or it may describe some
embedded lower quality video layer (e.g. some lower frame rate, etc.).

Sub-Representations and Representation share some common attributes and elements.

In case the @1level attribute is present in the SubRepresentation element,

>

— |Sub-Representations provide the ability for accessing a lower quality version of the Representation i
which they are contained. In this case, Sub-Representations for example allow extracting the audi
track in a multiplexed Representation or may allow for efficient fast-forward or rewind operations |i
provided with lower frame rate;

= O

[

— [the Initialization Segment and/or the Media Segments and/or, the Index Segments shall provid
sufficient information such that the data can be easily accessed\through HTTP partial GET requests.
The details on providing such information shall be defined by the media format in use. For medi
formats defined in this part of ISO/IEC 23009, the Subsegment Index as defined in 6.3.2.4 shall b
used.

[CREY)

If the @ljevel attribute is absent, then the SubRepresentation element is solely used to provide a more
detailed gescription for media streams that are embeddedtin the Representation.

The semlantics of the attributes and elements withip.a Representation are provided in Table 8 of 5.3.6.2. The
XML syntax of the Representation type is provided'in 5.3.6.3.

5.3.6.2 Semantics

Table 8 ——Semantics of SubRepresentation element

Element pr Attribute Name Use Description
SubRepresentation specifies a Sub-Representation.
ilevel (0] specifies the Sub-Representation level. If @ 1evel attribute

is present and for media formats used in this Part of ISO/IEQ
23009, a Subsegment Index as defined in 6.3.2.4 shall be
available for each Media Segment in the containing
Representation.

It not present, then the SubRepresentation elementis
solely used to provide a more detailed description for media
streams that are embedded in the Representation.

@dependencyLevel (0] specifies the set of Sub-Representations within this
Representation that this Sub-Representation depends on in
the decoding and/or presentation process as a whitespace-
separated list of @1level values.

If not present, the Sub-Representation can be decoded and
presented independently of any other Representation.
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Element or Attribute Name Use Description

@bandwidth CM Identical to the @bandwidth definition in Representation,

@level is
present

shall be but applied to this Sub-Representation. This attribute shall
presentif | be present ifthe @level attribute is present.

@contentComponent (0] if present, specifies the set of all media content components

that are contained in this Sub-Representation as a

whitespace-separated list of values of
ContentComponent(@id values.

media content component.

if not present, the Sub-Representation is not.assigned to a

CommonAttributesElements - Common Attributes and Elements“(attributes and el¢gments

5.3.7.

from base type RepresentationBaseType). For defpils see

B

Liegend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, x\CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

lements are bold,; attributes are non-bold preceded with an @, List of €lements and attributes is in italics bold
referring to those taken from the Base type that has been extended by‘this type.

.3.6.3 XML syntax

<!-- SubRepresentation -->
<xs:complexType "SubRepresentationTyrels)>
<xs:complexContent>
<xs:extension "RepresentatiopBdseType">

<xs:attribute "level" tyge=¥Yxs:unsignedInt"/>
<xs:attribute "dependenCylLevel" "UIntVectorType"/>
<xs:attribute "bandwAdCh™" "xs:unsignedInt"/>
<xs:attribute "contenfComponent" "StringVectorType"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>

<!-- Whitespace-separeted list of unsigned integers -->
<xs:simpleType pe ¥ IntVectorType">
<xs:list [Re#"xs:unsignedInt" />

</xs:simpleType®

.3.7 Common attributes and elements

.3:7.1 Overview

The elements AdaptationSet, Representation and SubRepresentation have
attributes and elements. The attributes and elements listed in Table 9 of 5.3.7.2 may be present in all three
elements.

assigned common

The semantics of the common attributes and elements are provided in Table 9 in 5.3.7.2, the syntax is
provided in 5.3.7.3.

The 'Use' column in Table 9 shall be interpreted that an attribute marked with 'M' shall be available for a
Representation, i.e. it shall either be present in the Representation element, or if not, it shall be in the
containing AdaptationSet element. An attribute marked with 'O' may be absent in both.
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5.3.7.2 Semantics

Table 9 — Common Adaptation Set, Representation and Sub-Representation attributes and elements

Element or Attribute Name

Use

Description

Common attributes and elements

@profiles

specifies the profiles which the associated Representation(s)
conform to of the list of Media Presentation profiles as

described in 8. The value shall be a subset of the respective
value in any higher level of the document hierarchy
(Representation, Adaptation Set, MPD).

If not present, the value is inferred to be the same as in the
next higher level of the document hierarchy. For-example, if
the value is not present for a Representation,then
@profiles at the Adaptation Set levelds valid for the
Representation.

The same syntax as defined in-6,31.2 shall be used.

@width

specifies the horizontal visual presentation size of the video
media type on a grid determined by the @sar attribute.

In the absence of)@sar width and height are specified as if
the value of @sar were "1:1"

NOTE The visual presentation size of the video i
eqgual to the number of horizontal and vertical sampleq
used for presentation after encoded samples arg
cropped in response to encoded cropping parameters
“overscan” signaling, or “pan/scan” display parameters
e.g. SEl messages.

If not present on any level, the value is unknown.

@height

specifies the vertical visual presentation size of the video
media type, on a grid determined by the @sar attribute.

If not present on any level, the value is unknown.

@sar

specifies the sample aspect ratio of the video media
component type, in the form of a string consisting of two
integers separated by ‘’, e.g.,”10:11”. The first number
specifies the horizontal size of the encoded video pixels
(samples) in arbitrary units. The second number specifies
the vertical size of the encoded video pixels (samples) in
same units as the horizontal size.

If not present on any level, the value is unknown.

@frameRate

specifies the output frame rate (or in the case of interlaced,
half the output field rate) of the video media type in the
Representation. If the frame or field rate is varying, the value
is the average frame or half the average field rate field rate
over the entire duration of the Representation.

The value is coded as a string, either containing two integers
separated by a "/", ("F/D"), or a single integer "F". The frame

36
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Element or Attribute Name

Use

Description

rate is the division F/D, or F, respectively, per second (i.e.
the default value of D is “1”).

If not present on any level, the value is unknown.

@audioSamplingRate

Either a single decimal integer value specifying the sampling
rate or a whitespace separated pair of decimal integer

values specifying the minimum and maximum sampling rate
of the audio media component type. The values arge fin
samples per second.

If not present on any level, the value is unknown.

@mimeType

specifies the MIME type of the concatenation of the
Initialization Segment, if presenty and all consecutivg Media
Segments in the Representation.

@segmentProfiles

specifies the profiles of*"Segments that are essential|to
process the Representation. The detailed semanticd depend
on the value of the @mimeType attribute.

The contents.of this attribute shall conform to either the
pro-s¥mp¥e or pro-fancy productions of RFC6381,
Section 4.5, without the enclosing DQUOTE charactefs, i.e.
inéluding only the unencodedv or encodedv elements
respectively. As profile identifier the brand identifier for the
Segment as defined in 6 shall be used.

If not present on any level, the value may be deducted from
the value of the @profiles attribute.

@codecs

specifies the codecs present within the Representatfon. The
codec parameters shall also include the profile and level
information where applicable.

The contents of this attribute shall conform to either fthe
simp-list or fancy-1ist productions of RFC6381,
Section 3.2, without the enclosing DQUOTE charactefs. The
codec identifier for the Representation's media format,
mapped into the name space for codecs as specified in
RFC6381, Section 3.3, shall be used.

@maximumSAPPeriod

when present, specifies the maximum SAP interval in
seconds of all contained media streams, where the AP
interval is the maximum time interval between the Tgap of

any two successive SAPs of types 1 to 3 inclusive of one

media stream in the associated Representations.

If not present on any level, the value is unknown.

@startWithSAP

when present and greater than 0, specifies that in the
associated Representations, each Media Segment starts
with a SAP of type less than or equal to the value of this
attribute value in each media stream.

A Media Segment starts with a SAP in a media stream if the
stream contains a SAP in that Media Segment, Isay is the
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Element or Attribute Name Use Description

index of the first access unit that follows Isap and Isap is
contained in the Media Segment.

If not present on any level, the value is unknown.

@maxPlayoutRate (0] specifies the maximum playout rate as a multiple of the
regular playout rate, which is supported with the same
decoder profile and level requirements as the normal playou
rate.

If not present on any level, the value is 1.

§codingDependency (0] When present and ‘t rue’, for all contained media streams,
specifies that there is at least one access unit that depends
on one or more other access units for decoding. When
present and ‘false’, for any contained media stream, there
is no access unit that depends on@ny other access unit for
decoding (e.g. for video all the-pictures are intra coded). If
not specified on any level, there“‘may or may not be coding
dependency between access units.

§scanType (0] specifies the scan type of the source material of the video
media component type. The value may be equal to one of

“progressive”s.finterlaced” and “unknown”. If not specified on
any level, the_scan type is "progressive".

HramePacking 0...N specifies frame-packing arrangement information of the
vidéo media component type.

When no FramePacking element is provided for a video
component, frame-packing shall not used for the video

media component.

For details see 5.8.1 and 5.8.4.6

AudioChannelConfiguragian 0..N specifies the audio channel configuration of the audio media
component type.
For details see 5.8.1 and 5.8.4.7.

GontentProtection 0...N specifies information about content protection schemes used

for the associated Representations.

For details see 5.8.1 and 5.8.4.1.

Legend:
For attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.
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<!-- Representation base (common attributes and elements) -->
<xs:complexType "RepresentationBaseType">
<xs:sequence>

"unbounded" />

<xs:element "FramePacking" "DescriptorType"
<xs:element "AudioChannelConfiguration" "DescriptorType" "o"
"unbounded" />
<xs:element "ContentProtection" "DescriptorType" "o"
"unbounded" />
<xs:any "##other" "lax" "unbounded" />
</xs:sequence>
<xs:attribute "profiles" "xs:string"/>
<xs:attribute "width" "xs:unsignedInt"/>
<xs:attribute "height" "xs:unsignedInt"/>
<xs:attribute "sar" "RatioType"/>

"FrameRateType"/>
"xs:string"/>

<xs:attribute "frameRate"
<xs:attribute "audioSamplingRate"

<xs:attribute "mimeType" "xs:string"/>
<xs:attribute "segmentProfiles" "xs:string"/>
<xs:attribute "codecs" "xs:string"/>

<xs:attribute "maximumSAPPeriod" "xs:double"/>
<xs:attribute "startWithSAP" "SAPType" />
<xs:attribute "maxPlayoutRate" "xs:double" />
<xs:attribute "codingDependency" "xs:boolean"/>
<xs:attribute "scanType" "VideoScanType" />

<xs:anyAttribute "##other" "lax"/>
</xs:complexType>

<!-- Stream Access Point type enumeration -->
<xs:simpleType "SAPType">
<xs:restriction "xs:unsignedInt">
<xs:minInclusive "o"/>
<xs:maxInclusive "e"/>
</xs:restriction>
</xs:simpleType>

<!-- Video Scan type enumeration -->
<xs:simpleType "VideoScanType">
<xs:restriction "xs:string">
<xs:enumeration "progressivel)>
<xs:enumeration "interlaggd"Y>
<xs:enumeration "unknowng* /S
</xs:restriction>
</xs:simpleType>

5.3.8 Subsets

5.3.8.1 Overview

> (N

Subsets are de€scribed by the Subset element contained in the Period element.

ubsets_‘previde a mechanism to restrict the combination of active Adaptation Sets where gn active
daptation Set is one for which the DASH client is presenting at least one of the contained Representations.

Period

element expresses the intention of the creator of the Media Presentation that a client should act as follows: At
any time, the set of active Adaptation Sets shall be a subset of the Adaptation Sets of one of the specified
Subsets. Any Adaptation Set not explicitly contained in any Subset element is implicitly contained in all

specified Subsets.
This implies that
— Empty Subsets are not allowed.

— No Subset should contain all the Adaptation Sets.
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Each Adaptation Set for which the value of the @id is provided in the @contains attribute is contained in this

Subset.

The semantics of the attributes and elements within a Subset are provided in Table 10 of 5.3.8.2. The XML
syntax of the Subset type is provided in 5.3.8.3.

5.3.8.2 Semantics
Table 10 — Subset element semantics
Element pr Attribute Name Use Description
Subseft specifies a Subset
@edntains M specifies the Adaptation Sets contained in a Subset by providing

a white-space separated list of the @id values,of'the contained
Adaptation Sets.

Legend:

For aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.

For e
Elements

ements: <minOccurs>..<maxOccurs> (N=unbounded)
are bold; attributes are non-bold and preceded with an @.

5.3.8.3

XML syntax

<!-= Sub
<XSs:comp
<xs:at
<xs:an
</xs:com|

et -——>

LlexType "SubsetType">

kribute "contains" "UIntVectorType" e="required"/>
yAttribute "##other" X" lax"/>
pblexType>

5.3.9 Segments and Segment information

5.3.9.1
This clau

Specifica
defined 4
possibly
be exprs
expressi

Each Se
i.e.atim

General
se defines the MPD information for Segments. Segment formats are defined in 6.

lly, a Segment shall’be’referenced by an HTTP-URL included in the MPD, where an HTTP-URL
s an <absolut&=URI> according to RFC 3986, Clause 4.3, with a fixed scheme of “http” or “https
restricted by a byte range if a range attribute is provided together with the URL. The byte range sh3
ssed as a byte-range-spec as defined in RFC 2616, Clause 14.35.1. It is restricted to a singl
bn identifying a contiguous range of bytes.

availabili
time.

pmentreferenced through an HTTP-URL in the MPD is associated with a Segment availability intervg

Representations are assigned Segment Information through the presence of the elements BaseURL,
SegmentBase, SegmentTemplate and/or SegmentList. The Segment Information provides information on
the location, availability and properties of all Segments contained in one Representation. Specifically,
information on the presence and location of Initialization, Media, Index and Bitstream Switching Segments is

provided

The elements SegmentBase,

SegmentTemplate and SegmentList may be present in the

Representation element itself. In addition, to express default values, they may be present in the Period

40
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and AdaptationSet element. At each level at most one of the three, SegmentBase, SegmentTemplate
and SegmentList shall be present. Further, if SegmentTemplate or SegmentList is present on one level
of the hierarchy, then the other one shall not be present on any lower hierarchy level.

SegmentBase, SegmentTemplate and SegmentList shall inherit attributes and elements from the same
element on a higher level. If the same attribute or element is present on both levels, the one on the lower level
shall take precedence over the one on the higher level.

Several mechanisms are available to specify the Segment Information. Specifically, each Representation shall

A acoianad avanthy Ana Af tha fallawvawina chainnc 1 Aatarmina tha Qanpannt [nfarmatingy AithAr dlrect
ve-assighed—exactly-ene—of-the—following—cheices—to-determine—the—Segmenttnformation—eitherpy

presence in the Representation element or by inheritance from the higher levels:

— one or more SegmentList elements - for syntax and semantics refer to 5.3.9.3,
— one SegmentTemplate element - for syntax and semantics refer to 5.3.9.4,

— one or more BaseURL elements, at most one SegmentBase element, andino SegmentTemplate or
SegmentList element. The SegmentBase element is defined in 5.3.9:2.

All three elements SegmentBase, SegmentTemplate and SegmentList share common elements based
on the SegmentBase element. Furthermore, SegmentTemplate ‘and SegmentList share jcommon
attributes and elements. The common information is defined in 5.3.9(2.

—

he derivation and details of Initialization, Media, Index and Bitstream Switching Segment Information based
n the above information is provided in 5.3.9.5.

o

5.3.9.2 Segment base information
5.3.9.21 Overview

he SegmentBase is sufficient if only a single Media Segment is provided per Representation and the Media
egment URL is included in the BaseURL element.

N —

case multiple Media Segments are present, either a SegmentList or a SegmentTemplate is Ysed that
share the multiple Segment bdse information as provided in 5.3.9.2.3, Table 12.

If the Representation contains more than one Media Segment, then either the attribute @duratiqn or the
lement SegmentTimeline shall be present. The attribute @duration and the element SegmentTimeline
shall not be present-at the same time. Segments described by the Segment base information are referenced
an HTTP-URL ¢onforming to the type URLType as defined in Table 13.

he semantics of the attributes and elements for the SegmentBase element and the Segment base
imformation “are provided in 5.3.9.2.2, Table 11 and the multiple Segment base information in Taple 12 in
.3.9¢212: The XML syntax of the Segment Base Information is provided in 5.3.9.2.3.
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5.3.9.2.2 Semantics

Table 11 — Semantics of SegmentBase element and Segment Base Information type

Element or Attribute Name Use Description

SegmentBase specifies Segment base element as well as the
type for the Segment base information.

Segment Base Information

@timescale (0] specifies the timescale in units per seconds to be
used for the derivation of different real-time
duration values in the Segment Information.

If not present on any level, it shall bé'set to 1.

NOTE: This may be any'frequency but
typically is the media ¢lock frequency of one
of the media streams (or a positive integer
multiple thereof).

@presentationTimeOffset (0] specifies the présentation time offset of the
Representation-relative to the start of the Period.

The value of the presentation time offset in
seconds is the division of the value of this attribute
and'the value of the @timescale attribute.

If not present on any level, the value of the
presentation time offset is 0.

@indexRange (6] specifies the byte range that contains the Segment
Index in all Media Segments of the
Representation.

The byte range shall be expressed and formatted
as a byte-range-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of bytes.

If not present the value is unknown.

@indexRangeExact oD when set to 't rue’ specifies that for all Segments
in the Representation, the data outside the prefix
default defined by @indexRange contains the data
"false" needed to access all access units of all media

streams syntactically and semantically.

This attribute shall not be present if @indexRange
is absent.

Initialization 0..1 specifies the URL including a possible byte range
for the Initialization Segment.

For the type definition refer to Table 13.
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Element or Attribute Name Use Description
RepresentationIndex 0..1 specifies the URL including a possible byte range
for the Representation Index Segment.
For the type definition refer to Table 13.
Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minQOccurs>.. <maxQccurs> (N=unbounded)

Hlements are bold; attributes are non-bold and preceded with an @.

Table 12 — Semantics of MultipleSegmentBaselnformation type

Hlement or Attribute Name Use

Description

MultipleSegmentBaselnformation

specifies multiple Segment base informatig

@duration (e}

If present, specifies the constant approxim
Segment\duration.

AlkSegments within this Representation el
have the same duration unless it is the last
Segment within the Period, which could be
significantly shorter.

The value of the duration in seconds is the|
of the value of this attribute and the value
@timescale attribute associated to the cq
Representation.

For more details refer to 5.3.9.5.3.

hte

bment

division

f the
ntaining

@startNumber (e}

specifies the number of the first Media Sed
this Representation in the Period.

For more details refer to 5.3.9.5.3.

ment in

Segment-Base Information

specifies Segment base information.

SegmentTimeline 0..1 specifies the timeline of arbitrary Segment
durations
For more details see 5.3.9.6.
BitstreamSwitching 0..1 specifies the URL including a possible bytg range
for the Bitstream Switching Segment.
For the type definition refer to Table 13.
Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @.
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Table 13 — Semantics of elements of type URLType

Element or Attribute Name Use Description
Element of type URLType defines an HTTP-URL
@sourceURL 0] specifies the source URL part and shall be formated either

as an <absolute-URI> according to RFC 3986, Clause
4.3, with a fixed scheme of “http” or “https” or as a
<relative-ref> according to RFC 3986, Clause 4.2.

If not present, then any BaseURL element is mapped to the
sourceURL attribute and the range attribute shall be present.

@rgnge @) specifies the byte range restricting the above HTTP-URL.

The byte range shall be expressed and formatted as a
byte-range-spec as defined in RFC 2616, Clause
14.35.1. Itis restricted to a single expression identifying a
contiguous range of bytes.

If not present, the element réfers to the entire resource
referenced in the @ sourceURL attribute.

5.3.9.2.3] XML-Syntax

<!-- Spgment information base -->
<xs:copplexType "SegmentBaseType">
<xs:pequence>
<xp:element "Initialization" "URLTywpE" "o"/>
<xp:element "RepresentationIndex" ~4URLType" "o"/>
<xp:any "##other" w()="1lax" "o" "unbounded" />
</xs|. sequence>
<xs:pttribute "timescale" "xsCynsignedInt" />
<xs:pttribute "presentationTimg@&f{set" "xs:unsignedInt"/>
<xs:pttribute "indexRange" oeYxs:string" />
<xs:pttribute "indexRangeExact" "xs:boolean" "false"/>
<xs:pnyAttribute " # SRR " "lax"/>

</xs:cpmplexType>

<!-- Mhltiple Segment infopmation base -->
<xs:complexType "MultledeSegmentBaseType">
<xs:fomplexContent>
<xp:extension " BegmentBaseType">
XS :sequence>
<xs:elemen®(™ "SegmentTimeline" "SegmentTimelineType" "o"/>
<xs:elemg¥t "BitstreamSwitching" "URLType" "o"/>
/xs:seqiegce>
xs:aittbute "duration" "xs:unsignedInt"/>
xsfattibute "startNumber" "xs:unsignedInt"/>

</Kgrrextension>
</xs|cemplexContent>
</xs:complexType>

<!-- Segment Info item URL/range -->
<xs:complexType "URLType">
<xs:sequence>
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "sourceURL" "xs:anyURI"/>
<xs:attribute "range" "xs:string"/>
<xs:anyAttribute "#fother" "lax"/>

</xs:complexType>
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The Segment list is defined by one or more SegmentList elements. Each SegmentList element itself
contains a list of SegmentURL elements for a consecutive list of Segment URLs. Each Segment URL may
contain the Media Segment URL and possibly a byte range. The Segment URL element may also contain an

Index Segment.

Media Segment.

The byte range shall be expressed and formatted
as a byte-range-spec as defined in RFC 2616,

Clause 14.35.1. It is restricted to a single

expression identifying a contiguous range of bytes.

If not present, the Media Segment is the entire

resource referenced by the @media attribu

te.

TiIU bUIIIdIIt;bb Uf ﬁIU dttlibutdb dlluI UiUIIIUI Itb fUI ﬂIU SUQIIIUI It ilbt dltT }JIUViU‘Ud iII 53932, Tdbit 14 The
XML syntax of the Segment Information is provided in 5.3.9.3.3.
5.3.9.3.2 Semantics
Table 14 — Semantics of SegmentList element
Hlement or Attribute Name Use Description
SegmentList specifies Segment information.
@xlink:href (0] specifies‘a-reference to external SegmentlList
element
@xlink:actuate oD specifies the processing set, can be either
"onLoad" or "onRequest"
default:
"onRequest"
MultipleSegmentBaseInform Multiple Segment base information as defined in
ation 5.3.9.2.
SegmentURL 0...N specifies a Media Segment URL and a pogsibly
present Index Segment URL
@media 0] in combination with the @mediaRange attrjbute
specifies the HTTP-URL for the Media Segment.
It shall be formated as an <absolute-UR[>
according to RFC 3986, Clause 4.3, with a|fixed
scheme of “http” or “https” oras a <relafive-
ref> according to RFC 3986, Clause 4.2.
If not present, then any BaseURL elementl|is
mapped to the @media attribute and the rgnge
attribute shall be present.
@mediaRange (@] anpr‘ifipc the hyfp range within the resource
identified by the @media corresponding to the
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Element or Attribute Name Use Description

@index (0] in combination with the @ indexRange attribute
specifies the HTTP-URL for the Index Segment.

It shall be formated as an <absolute-URI>
according to RFC 3986, Clause 4.3, with a fixed
scheme of “http” or “https” oras a <relative-
ref> according to RFC 3986, Clause 4.2.

If not present and the @ indexRange not present
either, then no Index Segment information is
provided for this Media Segment.

If not present and the @ indexRange!present, then
the @media attribute is mapped tothe @index. If
the @media attribute is not present either, then
any BaseURL element is mapped to the @index
attribute and the @indexRamge attribute shall be
present.

@indexRange (0] specifies the byte range within the resource
identified by thé)@ index corresponding to the
Index Segmeént. If @index is not present, it
specifies the byte range of the Segment Index in
Media Segment.

The byte range shall be expressed and formatted
as a byte-range-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of bytes.

If not present, the Index Segment is the entire
resource referenced by the @index attribute.

Legend:
For aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Note that the conditions only holds without using @x1ink:href. If linking is used, then all attributes are "optional"
and §minOccurs=0>

Elements|are bold; attributes are’non-bold and preceded with an @.

5.3.9.3.3] XML-Syntax

<!-- Skgmentydist -->
<xs:complexType "SegmentListType">
<xs:fpofiplexContent>
<xSTextension MUlCliplesegmentBaselype
<xs:sequence>
<xs:element "SegmentURL" "SegmentURLType" "o" "unbounded" />
</xs:sequence>
<xs:attribute "xlink:href"/>
<xs:attribute "xlink:actuate" "onRequest"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>

<!-- Segment URL -->
<xs:complexType "SegmentURLType">
<xs:sequence>
<xXs:any "#fother" "lax" m(g® "unbounded" />

</xs:sequence>
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<xs

<XS:

<XS

<xs:

<xs

</xs:complexType>

rattribute "media" "xs:anyURI"/>
attribute "mediaRange" "xs:string"/>
rattribute "index" "xs:anyURI"/>
attribute "indexRange" "xs:string"/>
ranyAttribute "##other"

"lax"/>

5.3.9.4 Segment template
5.3.9.4.1— Overview
Tlhe Segment template is defined by the SegmentTemplate element. In this case, specific identifiers that are
substituted by dynamic values assigned to Segments, to create a list of Segments. The substitution yules are
provided in 5.3.9.4.4.

he semantics of the attributes and elements for the Segment list are provided im.5.8.9.4.2, Tablg 15. The

> -

5.3.9.4.2 Semantics

Table 15 — Semantics of SegmentTemplate element

ML syntax of the Segment Information is provided in 5.3.9.4.3.

Hlement or Attribute Name Use Description
SegmentTemplate specifies Segment template information.

MultipleSegmentBaselnformation Provides the Multiple Segment base informatign as
defined in 5.3.9.2.

@media 0] specifies the template to create the Media Segment
List.

For more details refer to 5.3.9.4.4.

@index 0] specifies the template to create the Index Segment
List. If neither the $Number$ nor the $Time$ identifier
is included, this provides the URL to a Represgntation
Index.

For more details refer to 5.3.9.4.4.

@ifitfalization 0] specifies the template to create the Initialization
Segment. Neither $Number$ nor the $Time$ iglentifier
shall be included.

For more details refer to 5.3.9.4.4.

@bitstreamSwitching (0] specifies the template to create the Bitstream

Switching Segment. Neither $Number$ nor the
$Time$ identifier shall be included.

For more details refer to 5.3.9.4.4.

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.
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5.3.9.4.3 XML syntax
<!-- Segment Template -->
<xs:complexType "SegmentTemplateType">
<xs:complexContent>
<xs:extension "MultipleSegmentBaseType">
<xs:attribute "media" "xs:string"/>
<xs:attribute "index" "xs:string"/>
<xs:attribute "initialization" "xs:string" />
<xs:attribute "bitstreamSwitching" "xs:string" />
</xs:extension>
</xs:complexContent>
</xs:cpmplexType>
5.3.9.4.4 Template-based Segment URL construction
The $egmentTemplate@media attribute, the SegmentTemplate@index attribute, thie
SegmentTemplate@initialization attribute and the SegmentTemplate@bitstDeamSwitchiny

attribute

In each |
Identifier
identifier
the entir

Representation element was not present. The format of the identifier-is{also specified in Table 16.

Each ide
the prir

The wid
the valug
truncateq

The Med
Segment

Strings 9

each contain a string that may contain one or more of the identifiers as listed in-Table 16.

URL, the identifiers from Table 16 shall be replaced by the substitution parameter defined in Table 16.
matching is case-sensitive. If the URL contains unescaped $ symbols-which do not enclose a vali
then the result of URL formation is undefined. In this case it is expected-that the DASH Client ignore
e containing Representation element and the processing, ofythe MPD continues as if th

w n Q

ntfier may be suffixed, within the enclosing ‘$’ characters,»with an additional format tag aligned with
t £ format tag as defined in IEEE 1003.1-2008 [10] following this prototype:

0[width]ld

—h

h parameter is an unsigned integer that provides the minimum number of characters to be printed.
b to be printed is shorter than this number; the result shall be padded with zeros. The value is ng
even if the result is larger.

—

ia Presentation shall be authored ‘such that the application of the substitution process results in valid
URLs.

utside identifiers shall only centain characters that are permitted within URLs according to RFC 1738.

Table 16 — Identifiers for URL templates

$<Identifier>$ Substitution parameter Format

3% Is an escape sequence, i.e. "$$" is replaced with a | not applicable
single "$"

$RepresentationID$ | This identifier is substituted with the value of the | The format tag shall not bg
attribute—Represemntationttd—ofthe—containing—Tpresent:
Representation.

$Number$ This identifier is substituted with the number of the | The format tag may be present.

corresponding Segment.
If no format tag is present, a
default format tag with width=1
shall be used.

48

© ISO/IEC 2012 — All rights reserved



https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

$<Identifier>$ Substitution parameter Format

$Bandwidth$ This identifier is substituted with the value of | The format tag may be present.
Representation@bandwidth attribute value.
If no format tag is present, a
default format tag with width=1
shall be used.

$Time$ This identifier is substituted with the value of the | The format tag may be present.
SegmentTimeline@t attribute for the ngmnnf
being accessed. Either $Number$ or $Time$ may | If no format tag is prlesent, a
be used but not both at the same time. default format tag-with yidth=1
shall be used.

5.3.9.5 Segment information

5.3.9.51 Overview

Tlhe Segment Information provides the following information:
— the presence or absence of Initialization, Index and Bitstream Switching Segment information
— the HTTP-URL and possibly a byte range for each:accessible Segment in each Representation,
— all valid Segment URLs declared by the containing MPD,

— for services with MPDRtype='dynamic', the Segment availability start time and Begment
availability end time of each Segment;

— an approximate Media Presentation start time of each Media Segment in the Media Pregentation
timeline within the Period.

Tlhe derivation of Initialization, Media, Index and Bitstream Switching Segment Information from the glements
SegmentBase, SegmentList~and SegmentTemplate is provided in 5.3.9.5.2, 5.3.9.5.3, 5.3.95.4 and
5.3.9.5.5. Reference resolution as defined in 5.6.4 and base URL selection as defined in 5.6.5 using BaseURL
eglements as defined in 5:6.shall be applied to any URLs.

5.3.9.5.2 Initialization Segment information
Hach Representation has assigned at most one Initialization Segment.

Tlhe preSence of an Initialization Segment is indicated by the presence of SegmentBase.Initialilzation,
JegmentList.Initialization, the SegmentTemplate.Initialization element [or the
SedmentTemplate@initialization attribute that may contain URL and byte range information or URL
construction rules for the Initialization Segment.

If neither Initialization element nor SegmentTemplate@initialization attribute are present for a
Representation then each Media Segment within the Representation shall be self-initializing.

For services with MPD@type="dynamic', the Segment availability start time of the Initialization Segment is
the sum of the value of the MPDRavailabilityStartTime and the PeriodStart time as defined in 5.3.2.1 of
the containing Period and the Segment availability end time of the Initialization Segment is the largest
Segment availability end time of any Media Segment in this Representation. For Segment availability of Media
Segments refer to 5.3.9.5.3.
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The data

5.3.9.5.3

Each Re

structures retrieved from the Initialization URL are defined in 6.2.2.

Media Segment information

presentation has assigned a list of consecutive Media Segments. Each entry in the list of a Media

Segment has assigned the following parameters:

A valid Media Segment URL and possibly a byte range,

These p
one entry

The MPI
the MPD)
the relati

For the d
the Num

the number of the Media Qngmnnf inthe anrncnnfnﬁnn’

the MPD start time of the Media Segment in the Representation providing an approximate
presentation start time of the Segment,

MPD duration of the Media Segment providing an approximate presentation duration of.the Segment.

brameters are specified by the SegmentTemplate or SegmentList elements))To obtain at least
in the list of Media Segments, one of the following shall apply:

if SegmentTemplate element is present the Template-based Segment URL construction ip
5.3.9.4.4 shall be applied with the number of the Media Segment in thé-\Media Segment list. The firgt
number in the list is determined by the value of the SegmentTemplate@startNumber attribute, |if
present, oris 1 in case this attribute is not present.

if one or more SegmentList elements are present théy Contain itself a list of SegmentURL
elements for a consecutive list of Media Segment URLs. Fhe first number in the list is determined bly
the value of the SegmentList@startNumber attributé;if present, or is 1 in case this attribute is ngt
present. The sequence of multiple SegmentList.eléments within a Representation shall result ip
Media Segment List with consecutive numbers.

[oN

none of the above: In this case only a single Media Segment shall be present with the URL provide|
by a BaseURL element and the SegmentBase element may be present.

o

) start time is relative to the start of the-Representation provided by the MPD. The MPD start time an
duration are approximate and do‘not reflect the exact Media Presentation time. For more details o
bn of MPD start times and Media Presentation time refer to 7.2.1.

)

erivation of the MPD staft time and duration of each Media Segment in the list of Media Segmentsg,
ber of the Media Segment and the following information is used.

If neither @durat+pn attribute nor SegmentTimeline element is present, then the Representatio
shall contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is obtaine
in the same-way as for the last Media Segment in the Representation (see below for more details).

[@Ng-]

If @duration attribute is present, then the MPD start time of the Media Segment is determined as
(Number-Numbers,-1) times the value of the attribute @duration with Numbersi,: the value of the

@gPartNumber attribute. The MPD duration of the Media Segment is the value of the attribute

50

@duration unless the Media Segment is the last one the Representation (see below for more
details).

If @duration attribute is not present and the SegmentTimeline element is present then rules in
5.3.9.6 apply to determine the start time and duration of each Media Segment in the Media Segment
list.

To determine the duration of the only or the last Media Segment of any Representation in a Period,
the MPD shall include sufficient information to determine the duration of the containing Period. For
example, the MPD@mediaPresentationDuration, or Period@duration, or next
Period@start may be present.
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For services with MPDGtype="dynamic', the Segment availability start time of a Media Segment is the sum
of the value of the MPDRavailabilityStartTime, the PeriodStart time of the containing Period as defined
in 5.3.2.1, the MPD start time and the MPD duration of the Media Segment. The Segment availability end time
of a Media Segment is the sum of the Segment availability start time, the MPD duration of the Media Segment
and the value of the attribute MPDRtimeShiftBufferDepth.

The MPD shall include URL information for all Segments with an availability start time less than both (i) the
end of the Media Presentation and (ii) the sum of the latest time at which this version of the MPD is available
on the server and the value of the MPD@minimumUpdatePeriod.

—

he data structures retrieved from the URL referring to a Media Segment are defined in 6.2.3.

5.3.9.5.4 Index Segment information

ach Segment typically has assigned Segment Index information that may be provided in an |explicitly
eclared Index Segment.

Q. M

Tlhe presence of explicit Index Segment information is indicated

— by the presence of one RepresentationIndex element providing the Segment Indgx for the
entire Representation, or

— by the presence of at least one of the two attributes @index and @indexRange in the
SegmentList.SegmentURL element, or

— by the presence of SegmentTemplateGindex attribute. If either $Number$ or $Time$ are
present the Template-based Segment WURL construction in 5.3.9.4.4 shall be applied with
number set to the number of the{corresponding Media Segment. If not pregent, the
SegmentTemplate(@index attribute‘constitutes a reference to Representation Index.

—

he @indexRange attribute may also be usedto provide the byte range for an index within a Media $egment,
where this is allowed by the Media Segment format. In this case the @index attribute shall not be prgsent and
he range specified shall lie completely within any byte range specified for the Media Segment.

—

Tlhe availability of Index Segments is identical to the availability to the Media Segments they correspond to.

Tlhe data structures retrieved.from the URL referring to an Index Segment are defined in 6.2.4.

5.3.9.5.5 Bitstream-Switching Segment information

Hach Representation has assigned at most one Bitstream Switching Segment. The Bitstream $witching
Segment is only relevant in case the @bitstreamSwitching flag is set to 'true' and may enable the
creation of‘ayconforming Segment sequence for Segments from different Representations.

—

he_presence of a Bitstream Switching Segment is indicated by the presence of the BitstreamSwitching
IEment or the SegmentTemplate@bitstreamSwitching attribute that that may contain URL Bnd byte
range Information or construction rules for the URL.

[0)

If neither BitstreamSwitching element nor SegmentTemplate@bitstreamSwitching attribute are
present for a Representation and the @bitstreamSwitching flag is set to 'true', there are no Bitstream
Switching Segments.

The Segment availability time of the Bitstream Switching Segment is identical to the one specified for the
Initialization Segment in 5.3.9.5.2.

The data structures retrieved from the URL referring to a Bitstream Switching Segment are defined in 6.2.5.
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5.3.9.6

5.3.9.6.1

Segment timeline

General

The SegmentTimeline element expresses the earliest presentation time and presentation duration (in units
based on the @timescale attribute) for each Segment in the Representation. The use is an alternative to
providing the @duration attribute and provides three additional features:

the specification of arbitrary Segment durations,

For com
Segment

The SegmentTimeline element shall contain a list of S elements each of which describes a sequence ¢f

contiguo
the MPD
identical

first Segiment in the series.

The @r
example
duration.

Any @d

The text
thus tim¢g

When
Segment

the specification of accurate Segment durations for one media stream where the duration expresses
presentation duration of the Segment, and

the signalling of discontinuities of the Media Presentation timeline for which no Segment data arg
present in a specific Representation.

=h

pactness the syntax of this element includes run-length compression to express a sequence (
s having constant duration.

s segments of identical MPD duration. The S element contains a mandatory @d attribute specifying
duration, an optional @r repeat count attribute specifying the number of contiguous Segments with
MPD duration minus one and an an optional @t time attribute‘specifying the MPD start time of the

pttribute has a default value of zero (i.e., a single Segment in the series) when not present. Fqg
a repeat count of three means there are four contiguous Segments, each with the same MP

Us

alue shall not exceed the value of MPD@maxSegmentDuration.

hal order of the S elements within the SegmentTimeline element shall match the numbering (and
) order of the corresponding Media Segments.

he SegmentTemplate s, ‘in use and the 3$Time$ identifier is present in the
fTemplate@media then

at least one Segment Index (‘sidx’) box shall be present

the values of the~SegmentTimeline shall describe accurate timing of each Media Segment.
Specifically, these values shall reflect the information provided in the Segment index (‘sidx’) box, i.¢.

—

— the.value of @timescale shall be identical to the value of the timescale field in the firg
‘sidx’ box,

—_ the value of s@t shall be identical to the value of the earliest presentation time in the

first ‘sidx’ box of the Media Segment described in S,

— the value of sed shall be identical to sum of the the values of all Subsegment duration fields
in the first ‘sidx’ box of the Media Segment described in s.

The Segment URL for a Media Segment is obtained by replacing the $Time$ identifier by the earliest
presentation time obtained from the SegmentTimeline.

NOTE As the earliest presentation time of the next Media Segment in the same Representation may be derived

from

the actual Media Segment, e.g. by the use of the Segment Index, the Segment URL may be generated without

reading of the updated MPD that contains the update to the Segment Timeline.
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The semantics of the attributes and elements for Segment Timeline are provided in 5.3.9.6.2, Table 17. The
XML syntax of the Segment Timeline is provided in 5.3.9.6.3.

5.3.9.6.2 Semantics

Table 17 — Semantics of SegmentTimeline element

Element or Attribute Name Use Description
imeline snacifies-tha Saamant timalina infarmation
S 1..N specifies Segment start time and duration fofa contigous
sequence of segments of identical durations,
The textual order of the S elements-must match th¢
indexed (and thus time) order of.thé corresponding Media
Segments.

@t (@] specifies the MPD start.time, in @t imescale unitg, the
first Segment in the series starts relative to the beginning
of the Period.

The value©f this attribute must be equal to or greater
than thetsum of the previous S element earliest
presentation time and the sum of the contiguous
Segment durations.
If the value of the attribute is greater than what is
expressed by the previous S element, it expresses
discontinuities in the timeline.
If not present then the value shall be assumed to
be zero for the first s element and for the subsequént s
elements, the value shall be assumed to be the sun of
the previous s element's earliest presentation time|and
contiguous duration (i.e. previous S@t + @d * (@r { 1)).
ed M specifies the Segment duration, in units of the valug of
the @timescale.

@r oD specifies the repeat count of the number of followirng

contiguous Segments with the same duration expréssed
default: 0 by the value of @d. This value is zero-based (e.g. g value
of three means four Segments in the contiguous sgries).
Liegend:
Forattributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bold; attributes are non-bold and preceded with an @.
5.3.9.6.3 XML syntax
<!-- Segment Timeline -->
<xs:complexType "SegmentTimelineType">
<xXs: sequence>
<xs:element SR " "unbounded" >
<xs:complexType>
<xs:attribute e "xs:unsignedInt"/>
<xs:attribute "ar "xs:unsignedInt" "required"/>
<xs:attribute "r" "xs:unsignedInt" "optional” "o"/>
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<xs:anyAttribute "##other" "lax"/>
</xs:complexType>

</xs:element>

<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:anyAttribute "##other" "lax"/>

</xs:

complexType>

5.4 Media Presentation Description updates

If MPDG tlype is set to 'dynamic', the MPD may be updated during the Media Presentation. Updates typical
extend the accessible Segment list for each Representation, introduce a new Period or terminate the Medi
Presentdtion.

When th¢ MPD is updated

If the att

If the attfibute MPD@minimumUpdatePeriedis present updates to the MPD are expected and restricted in
sense that at the location where the MPD is-available at a certain time, the MPD is also valid for the duratio
of the value of the MPD@minimumUpdatePeriod attribute. Specifically the following shall hold.

If the i-tH version of the MPD is thellast version of MPD till the end of the Media Presentation, let Texp(i) b)
the Media Presentation €end” time. Otherwise, let Texp(i) be the sum of the value ¢
MPD@minimumUpdatePericd and the wall-clock time at which the i-th version of the MPD is updated (an
replaced|with the (i+1)-th-vérsion). The i-th MPD shall remain valid until Texp(i) in the following sense:

the value of MPD@1d, if present, shall be the same in the original and the updated MPD;

the values of any Period@id attributes shall be the same in the original.and the updated MPL
unless the containing Period element has been removed;

the values of any AdaptationSet@id attributes shall be the same_ in the original and the update
MPD unless the containing Period element has been removed;

any Representation with the same @1id and within the same*Period as a Representation appearing i
the previous MPD shall provide functionally equivalent attributes and elements, and shall provid
functionally identical Segments with the same indices ‘in the corresponding Representation in th
new MPD.

all Segments-with availability start time less than Texp(i) shall be available at their availability sta
times at\the location advertised in the i-th MPD.

all'Representations have a Segment with an availability start time, Tavail, which is less than Texp(|

ibute MPD@minimumUpdatePeriod is not present, no update to the MPD is expected, the attribute
MPD(@medliaPresentationDuration shall be present and the MPD shall remain valid until the Medi
Presentgtion end time.

U<

[oN

D =5

A

S5 0

— O =0

~

and with duration not less than (Texp(i) - Tavail).

NOTE 1 the actual duration of this Segment is not known at the client until this Segment or the updated MPD is
fetched and this Segment duration may be less than the previous Segment duration if it is the last Segment in the
Period or if the Segment Timeline is in place.

NOTE 2 The clients may not know Texp(i), but they can each calculate a lower bound on Texp(i/) by adding
MPD@minimumUpdatePeriod to the wall-clock time at which they request the MPD.

NOTE 3 The second condition above ensures that sufficient media is contained in each Representation to present
the Media Presentation up to Texp(i) for a client that begins playing each Segment at the earliest possible time (its
availability start time).
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NOTE 4 The result of the MPD validity requirement is that all items a client expects to be able to retrieve (both
segments and MPD elements) are guaranteed to be available for retrieval during the periods that the client can
expect them to be accessible.

NOTE 5 An MPD may contain no Period element or only an early available Period may be provided. In this case,
updates to the MPD are expected in order to provide the start time of the first Period, which coincides with the start of
the actual Media Presentation.

3

A

n

I

Q

5.1 Introduction

mechanism for referencing a remote element from within a local MPD is defined. A subset lof W3
mple links is defined consisting of

— restricted syntax and semantics as specified in 5.5.2, and

— the processing model as specified in 5.5.3.

the MPD is updated, then the rules in 5.3 apply to the MPD after dereferencing all remote elements

5.5.2 Syntax and semantics

able 18 provides the XLINK attributes that are used in this~part of ISO/IEC 23009 and shall be s
ccordingly.

Table 18 — XLINK attributes used in this part of ISO/IEC 23009

C XLINK

upported

Attribute

Comments and Usage

@x1link:type

Identifies the type-of W3C XLINK being used.

In the contextof this part of ISO/IEC 23009, all references shall be W3C XLINK
simple links: The attribute @x1ink: type is optional with fixed setting
@xlink:type="simple".

@xlink:href

tdentifies the remote element by an URI as defined in IETF RFC 3986.

In the context of this part of ISO/IEC 23009, such URIs shall exclusively be
HTTP-URLs.

@xlink:show

Defines the desired behaviour of a remote element once dereferenced from
within a MPD as defined in W3C XLINK.

In the context of this part of ISO/IEC 23009, the attribute @x1ink:show is
optional with fixed setting @x1ink:show="embed".

NOTE In W3C XLINK, the behaviour of conforming XLink applications when
embedding XML-based ending resources, such as a remote element, is not defined.
Thus, the actual behaviour for this part of ISO/IEC 23009 is defined in 5.5.3.

@xlink:actuate

Defines the desired timing of dereferencing a remote element from within a MPD
as defined in W3C XLINK. The following attribute values are allowed in this part
of ISO/IEC 23009:

3) onLoad: an application should dereference the remote element
immediately on loading the MPD.

© ISO/IEC 2012 — All rights reserved
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Attribute Comments and Usage

4) onRequest (default): formally, an application should dereference the
remote element only on a post-loading event triggered for the purpose
of dereferencing. In the context of this Part of ISO/IEC 23009, the
application dereferences the link only for those resources it needs (or
anticipates it probably will need). Examples include dereferencing a link
in a Period element when the play-time is expected to enter that
Period, dereferencing an Adaptation Set link when it appears to contain

Rapr nistiona-that il b n ded—and-o o
N\CPTCSTTiatorsStmat wimT T e TUC U, AaTTa- SO O

The restiicted schema for XLINK in the context of ISO/IEC 23009 is referred to as "xlink.xsd" in any. schema i

this part

=)

bf ISO/IEC 23009 and defined as follows:

<?xml
<xs:sci|

xm]

</H
</xs:s

4:attribute "type" "xs:token" "simple"/>
4:attribute "href" "xlink:hrefType"/>

4:simpleType "hrefType">

4:attribute "show" "xs:token" "embed™/>
d:attribute "actuate" "xlink:actuateTypoe" "onRequest"/>

4:simpleType "actuateType">

ersion="'1.0"' encoding='UTF-8'?>

ema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
"http://www.w3.0rg/1999/x1ink"

ns:xlink="http://www.w3.0rg/1999/x1link">

<xs:restriction "xs:anyURI"/>
s:simpleType>

<xs:restriction "xs:token">
<xs:enumeration "onLoad"/>
<xs:enumeration "onRequest "~
</xs:restriction>
s:simpleType>
hema>

553 P

The follo

1)

2)

rocessing
wing rules apply to the,processing of URI references within @xlink:href:

URI references\to remote elements that cannot be resolved shall be treated as invalid references and
invalidate the“MPD.

URI references to remote elements that are inappropriate targets for the given reference shall be
treated as invalid references (see below for the appropriate targets) and invalidate the MPD.

- — il : I I | NE——

references and invalidate the MPD.
Any URI reference to a remote element shall be an HTTP-URL.

If a URI reference is relative then reference resolution as defined in 5.6.4 shall apply.

The remote elements referenced from within an MPD (referred to as appropriate targets) shall be embedded
into the MPD by applying the following rules:
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1

» -

1) Attributes and elements obtained from the remote element shall be added to the element of the MPD
that contains @x1link:href and shall be merged with the ones already present in the MPD. If the
same attributes are present in both MPD and remote element, the attribute values should be the
same. If they are not identical, then the value of the attribute of the MPD takes precedence over the
value of the attribute in the remote element.

2) The remote element referenced by the @xlink:href shall conform to the type definition of the
element in the MPD that contains @xlink:href.

3) All XLINK attributes shall be removed after dereferencing is completed.

4) Only a single element shall be included in a remote element.

5) All resources in the remote element referenced by @x1ink:href shall have an availability lend time

.6 Base URL Processing

5.6.1

5.6.2 Semantics

as specified by MPD@availabilityEndTime.

Overview

he BaseURL element may be used to specify one or more common’ locations for Segments gnd other
resources. Reference resolution as defined in 5.6.4 shall be applied\to each URL in the MPD. Handling of
multiple alternative base URLs is addressed in 5.6.5.

he semantics of the attributes and elements for the Base"JRL are provided in 5.6.2, Table 19. The XML
yntax of the Base URL is provided in 5.6.3.

Table 19 — Semantics of BaseURL element

lement or Attribute Name Use Description

BaseURL A URL that can be used as Base URL. The content ¢f this

element is a URI string as described in 5.6.4.

@serviceLocation (0] This attribute specifies a relationship between Base |URLs

such that BaseURL elements with the same
@serviceLocation value are likely to have their URLs
resolve to services at a common network location, fdr
example a common Content Delivery Network.

If not present, no relationship to any other Base URL is

known.

@byfeRange (0] if present specifies HTTP partial GET requests may

alternatively be issued by adding the byte range intoja
regular HTTP-URL based on the value of this attribufe and
the construction rules in Annex E.2.

If not present, HTTP partial GET requests may not be
converted into regular GET requests.

NOTE Such alternative requests are expected to not
be used unless the DASH application requires this. For
more details refer to Annex E.

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.
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5.6.3 XML syntax

<!-- Base URL -->
<xs:complexType "BaseURLType">
<xs:simpleContent>
<xs:extension "xs:anyURI">
<xs:attribute "serviceLocation" "xs:string"/>
<xs:attribute "byteRange" "xs:string"/>
<xs:anyAttribute "##other" "lax"/>

</xs:extension>
</xs:simpleContent>
</xs:complexType>

5.6.4 Reference resolution

URLs at|each level of the MPD are resolved according to RFC3986 with respect to the BaseURL element

specified at that level of the document or the level above in the case of resolving base URLs thiemselves (th

document “base URI” as defined in RFC 3986 Section 5.1 is considered to be the level above the MPD level).

If only rejative URLs are specified and the document base URI cannot be established according to RFC398
then the MPD should not be interpreted. URL resolution applies to all URLs found in NIPD documents.

In additign to the document level (the level above the MPD level), base URL information may be present o
the following levels:

— |On MPD level in MPD . BaseURL element. For details refer to 5:3,1.2.

— |On Period level in Period.BaseURL element. For details\tefer to 5.3.2.2.

— |On Adaptation Set level in AdaptationSet.BaseURE element. For details refer to 5.3.3.2.
— |On Representation level in Representation(BaseURL. For details refer to 5.3.5.2.

5.6.5 Alternative base URLs

If alternative base URLs are provided through the BaseURL element at any level, identical Segments shall b
accessible at multiple locations. In the absence of other criteria, the DASH Client may use the first BaseUR|
element fas “base URI". The DASH Client may use base URLs provided in the BaseURL element as “bas
URI” and may implement any suitable-algorithm to determine which URLs it uses for requests.

5.7 Prpgram information

5.7.1 Qverview

Descriptive information on the program may be provided for a Media Presentation within th
ProgramInformation element.

e

6

>

[ 2]

When mlltiple ProgramInformation elements are present, the @lang attribute shall be present and eac

h

element shall describe the Media Presentation sufficiently in the language defined by the value of the @1lan
attribute.

g9

For each language, the program information may specify title, source of the program, copyright information,

and a URL to more information.

The semantics of the attributes within the ProgramInformation element are provided in Table 20 of 5.7.2.

The XML syntax of ProgramInformation elementis provided in 5.7.3.
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Table 20 — Program information semantics

2012(E)

Element or Attribute Name Use Description
ProgramInformation specifies descriptive information about the program

@lang (0] Declares the language code(s) for this Program Information.
The syntax and semantics according to IETF RFC 5646 shall
be applied.
If not present the value is unknown.

@moreInformationURL (e} If provided, this attribute specifies an-absolute URL yhich
provides more information about the*\Media Presentgtion.
If not present the value is unknown.

Title 0..1 specifies the title for thesMedia Presentation

Source 0..1 specifies information about the original source (for example
content provider)of the Media Presentation.

Copyright 0..1 specifies a copyright statement for the Media Presentation,
usuallysstarting with the copyright symbol, unicode U+00A9

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optignal’ with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bold; attributes are non-bold and preceded with an @.

§5.7.3 XML syntax

<!-- Program Information --X
<xs:complexType
<xs:sequence>

<XssenyAttribute "##other"

</xs:gomplexType>

"PrggvamInformationType">

<xs:element "Nitle" "xs:string"
<xs:element £€="YSource" "xs:string"
<xs:element n&ws="Copyright" "xs:string"
<xs:any PSS "##other"

</Xs:sequeneey

<xs:attrilplte "lang" "xs:language"/>

<xs:attxgibute "moreInformationURL"

"xs:anyURI"/>

"on/>
g
g
i

"lax" "unbounded" />

"lax"/>

0 D - N
.0 JCoSCLIIPLwrs

5.8.1 General

The MPD may contain descriptors that make use of a common syntax as defined in this subclause. The
elements of type DescriptorType provide a flexible mechanism for DASH content authors to annotate and
extend the MPD, Period, AdaptationSet and Representation elements.

The descriptor elements are all structured in the same way, namely they contain a @schemeIdUri attribute
that provides a URI to identify the scheme and an optional attribute @value. The semantics of the element
are specific to the scheme employed. The URI identifying the scheme may be a URN or a URL.

© ISO/IEC 2012 — All rights reserved
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In this part of ISO/IEC 23009, specific elements for descriptors are defined in 5.8.4.

The MPD does not provide any specific information on how to use these elements. It is up to the application
that employs DASH formats to instantiate the description elements with appropriate scheme information.
However, this part of ISO/IEC 23009 defines some specific schemes in 5.8.5.

DASH applications that use one of these elements must first define a Scheme Identifier in the form of a URI
and must then define the value space for the element when that Scheme Identifier is used. The Scheme

Identifier appears in the @schemeIdUr1i attribute.

In the case that a simple set of enumerated values are required, a text string may be defined for each valu
and this [string must be included in the @value attribute. If structured data is required then any extensio
element pr attribute may be defined in a separate namespace.

Two elgments of type DescriptorType are equivalent, if the element name, the -value of th
@schemgIdUri and the value of the @value attribute are equivalent. If the @schemeTdUr1is"a URN, the
equivalence shall refer to lexical equivalence as defined in clause 5 of RFC 2141. If the @schemeIdUri is
URL, thgn equivalence shall refer to equality on a character-for-character basis as defined in clause 6.2.1 ¢
RFC3986. If the @value attribute is not present, equivalence is determined.by the equivalence fq
@schemg¢IdUri only. Attributes and element in extension namespaces are not used for determinin

equivalence.

The semantics of the attributes within an element of the type Descriptor®ype are provided in Table 21 g
5.8.2. THe XML schema definition of DescriptorType is provided in5:8.3. The specific descriptors follo

these syntax and semantics.

5.8.2 Seemantics of generic descriptor

Table 21 — Semantics of elements of type DescriptorType

= D

Q5 50 50

< =

Element pr Attribute Name

Use

Description

Element of type
DescriptorType

specifies a descriptor.

@schemeIdUri

specifies a URI to identify the scheme. The semantics of this
element are specific to the scheme specified by this attribute
The @schemeIdUri may be a URN or URL. When a URL is
used, it should also contain a month-date in the form
mmyyyy; the assignment of the URL must have been
authorized by the owner of the domain name in that URL on
or very close to that date, to avoid problems when domain
names change ownership.

@value

specifies the value for the descriptor element. The value
space and semantics must be defined by the owners of the
scheme identified in the @schemeIdUri attribute.

Legend:

For attributes: M=Mandatory, O=Optional, OD=0ptional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @.
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5.8.3 XML syntax of generic descriptor

2012(E)

<!-- Descriptor -->
<xs:complexType "DescriptorType">
<xs:sequence>
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "schemeIdUri" "xs:anyURI" "required"/>
<xs:attribute "value" "xs:string"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

.8.4 Specific descriptors

.8.4.1  Content protection

or the element ContentProtection the @schemeIdUri attribute is used to identify a content p
scheme. This attribute should provide sufficient information, possibly in conjunctiom with the @valy

tension attributes and elements, such as the DRM system(s), encryption algerithm(s), and key di
scheme(s) employed, to enable a client to determine whether it can possibly.play the protected con

ontentProtection element can be extended in a separate namespace) to provide information s
the content protection scheme (e.g., particular key management systems-or encryption methods).

When the ContentProtection element is not present the contént shall not be content-protected.

<

Vhen multiple ContentProtection elements are present, €éach element shall describe a content p
cheme that is sufficient to access and present the Represéentation.

n

§58.4.2 Role

-

or the element Role the @schemeIdUri atifibute is used to identify the role scheme employed t
e role of the media content component. Roles define and describe characteristics and/or structural
f media content components.

o =

[/} Bl e

cheme.

—]

his part of ISO/IEC 23009 defines a simple role scheme in 5.8.5.5.

m addition, this part of 1SO/IEC 23009 defines other roles schemes to support signalling for mult
gnals in 5.8.5.6.

n

[3)]

.8.4.3  Accessibility

Hor the element Accessibility the @schemeIdUri attribute is used to identify the accessibility
gmployed=Accessibility is a general term used to describe the degree to which the DASH Media Pre
ig available to as many people as possible.

rotection
e and/or
stribution
ent. The
becific to

rotection

b identify
functions

ne Adaptation Set or one media content component may have assigned multiple roles even within the same

ple view

scheme
sentation

components as for Role elements, but are specifically intended for accessibility.

content

One Adaptation Set or one media content component may have assigned multiple accessibility purposes even

within the same scheme.

This part of ISO/IEC 23009 does not define a specific accessibility scheme, but the simple role scheme in

5.8.5.5 may be used to express a minimum amount of accessibility information.
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5.8.4.4

Rating

For the element Rating the @schemeIdUri attribute is used to identify the rating scheme employed.

Ratings specify that content is suitable for presentation to audiences for which that rating is known to be
appropriate, or for unrestricted audiences.

NOT

E if an audience has a rating restriction it is intended that content that has associated ratings should not be

presented to that audience, unless at least one scheme is recognized and the rating value indicates that the content

isa

This parf]
5.84.5

For the ¢

Adaptatipn Sets containing non-equivalent Viewpoint element values contain‘different media content

compong

Adaptatipn Sets with equivalent viewpoint element values are intendedkto' be presented together. Th

rnprial’a to-that-audience-

of ISO/IEC 23009 does not define a rating scheme.
Viewpoint

lement Viewpoint the @schemeIdUri attribute is used to identify the viewpoint.scheme employed.

nts. The Viewpoint elements may equally be applied to media content types that are not video.

[

handling|should be applied equally for recognised and unrecognised @schemeIdUri values.
This Par{ of ISO/IEC 23009 does not define a viewpoint scheme.
5.8.4.6 | Frame-packing
For the|element FramePacking the @schemeIdUriJattribute is used to identify the frame-packing
configurgtion scheme employed.
Multiple FramePacking elements may be presenf:-If so, each element shall contain sufficient information tp
select orfreject the described Representations.
NOTE if the scheme or the value for all FramePacking elements are not recognized the DASH client is expected
to ignore the described Representations. A client may reject the Adaptation Set on the basis of observing |a
FramePacking element.
This part of ISO/IEC 23009 defines frame-packing schemes in 5.8.5.6.
5.8.4.7 | Audio channel-configuration
For the ¢lement AudieChannelConfiguration the @schemeIdUri attribute is used to identify the audip
channel gonfiguration scheme employed.
Multiple |AudioChannelConfiguration elements may be present indicating that the Representation
supports|multiple audio channel configurations. For example, it may describe a Representation that includeis
MPEG Surround audio supporting stereo and multichannel.
NOTE if the scheme or the value for this descriptor is not recognized the DASH client is expected to ignore the
descriptor.
A scheme for audio channel configuration is defined in 5.8.5.4 of this part of ISO/IEC 23009.
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5.8.5 Specific scheme definitions

5.8.5.1

General

The definition of specific schemes (both syntax and semantics) to be used in any of the descriptor elements
requires the definition of the URI by the authors to link the content description to the Media Presentation. In
5.8.5 some schemes and scheme identifiers are defined to enable usage of existing code points in
combination with this part of ISO/IEC 23009 as well as to provide simple means to support different
functionalities.

= |

I

1
[

.8.5.2

Content protection

he following defines a set of URIs that identify specific content protection schemes, i.e. schemes dontained

the ContentProtection element:

For Representations based on ISO/IEC 14496-12, the following URI is defined to indicate grotection
schemes identified by a the Scheme Type within the Scheme Type Box of the Protection|Scheme
Information Box of the file:

urn:mpeg:dash:mp4protection:2011

In this scheme, the value of the @value attribute shall be the 4EC contained in the Scheme Tlype Box,

suitably escaped according to RFC 2141.

For Representations based on ISO/IEC 13818-1 (MREG-2 Transport Stream), the following URI are
is defined to indicate the Conditional Access System used:

urn:mpeg:dash:13818:1:CA descriptor:2011

In this scheme, the value of the @valiye attribute shall be the 4-digit lower-case hexpdecimal
Representation of the 16-bit CA_system_ID from the CA descriptor as defined in ISO/IEC 13B18-1.

5.8.5.3

For Representations based o [SO/IEC 14496-12 a content protection scheme using the Frotection
System Specific Header “Box defined in ISO/IEC 23001-7 may be identified [ in the
ContentProtection element. In this case a UUID URN as defined in RFC 4122 indicpting the
UUID specified in the-Systemld field of the Protection System Specific Header Box shall pe used.
This does not imply. that such schemes cannot define alternative URNs, or that all UUID URNs refer
to schemes of this.type.

Frame-packing

he following defines a set of URIs that identify specific frame-packing arrangments, i.e. schemes dontained

the FramePacking element:

For Adaptation Sets or Representations that contain a video component that conforms to|ISO/IEC
14496-10, the URIl urn:mpeg:dash:14496:10: frame packing arrangement typej2011 is

FA T aYaVilmlal

dUﬂIIUd tU ;Ild;bdtc thU fldlllc-pdb;\illg dlldllgclllcllt as dUﬂllUd IUy Tabic D‘S Ul TOVUTEV 4496'10
(‘Definition of frame_packing_arrangement_type’). The @value shall be the ‘Value’ column as
specified in Table D-8 and shall be interpreted according to the ‘Interpretation’ column in the same
table.

For Adaptation Sets or Representations that contain a video component that conforms to ISO/IEC
13818-1, the URI urn:mpeg:dash:13818:1:stereo _video format type:2011 is defined to
indicate the frame-packing arrangement as defined by Table L-1 of ISO/IEC 13818-1 (‘Definition of
stereo_video_format_type’). The @value shall be the ‘stereo video format type’ column as
specified in Table L-1 and shall be interpreted according to the ‘Meaning’ column in the same table.
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5.8.5.4

Audio channel configuration scheme

The following defines a URI that identifies channel configuration signalling for Representations that contain an
audio component. The URI "urn:mpeg:dash:23003:3:audio channel configuration:2011" i
defined to indicate the channel configuration as defined by Table 68 (Channel Configurations, meaning of
channelConfigurationIndex, mapping of channel elements to loudspeaker positions') of ISO/IEC
23003-3. The @value shall be the ‘value’ column as specified in Table 68 and shall be interpreted according
to the remaining columns in the same table.

5.8.5.5

The URN

that Rol

role is agsociated.

T

—DASHrele-sehem
CITCTITG

S

N "urn:mpeg:dash:role:2011" is defined to identify the role scheme defined in Table 22.:\Note
p@value shall be assigned to Adaptation Sets that contain a media component type to,which th

hble 22 — Role@value attribute for scheme with a value "urn:mpeg:dash:rélg:2011"

S

Role@value

Description

captio

captions (see note 3 below)

subtit

IRS)

subtitles (see note 3 below)

main

main media component(s) which is/are intended for presentation if no other information
is provided

altern

hte

media content component(s) that is/aré.an alternative to (a) main media content
component(s) of the same media camponent type (see note 2 below)

supple

mentary

media content component that,is supplementary to a media content component of a
different media component type (see Note 1 below)

commen

Cary

media content compoenéent with commentary (e.g. director's commentary) (typically
audio)

dub

media contént component which is presented in a different language from the original
(e.g. dubbed audio, translated captions)

NOTES

1) AT

ormal audioivideo program labels both the primary audio and video as "main". However, when the two media
component types are not equally important, for example (a) video providing a pleasant visual experience tq
acecompany a music track that is the primary content or (b) ambient audio accompanying a video showing
a\live scene such as a sports event, that is the primary content, the accompanying media may be assigned
a "supplementary" role.

2) alternate media content components should carry other descriptors to indicate in what way it differs from the main
media content components (e.g. a Viewpoint descriptor or a Role descriptor), especially when multiple
alternate media content components including multiple supplementary media content components are

available.

3) open (“burned in”) captions or subtitles would be marked as media type component "video" only, but having a
descriptor saying “caption” or “subtitle”;
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5.8.5.6 DASH Multiple views scheme
This scheme is defined for multiple views media content description.

This scheme may be used with the Role descriptor applied to a ContentComponent element of type video
or to an AdaptationSet element. If this scheme is applied to an AdaptationSet element containing
multiple views, each media content component of type video shall have a ContentComponent element that
contains the Role descriptor using this scheme. A Role element of this scheme is used to indicate which
views amongst the views comprising muItlpIe presentable stereo pairs the contalned medla content

sfereo pair and which one is the left view and which one is the right view of each stereo pair. The*@yalue of
the Role element shall contain a space-delimited list of view indicators 'li' or ‘rj/ where i, j are noninegative
decimal integers. A stereo pair i (0 <= j < M) is formed by using a view whose Role elementincludes|the view
imdicator 'li' as the left view and a view whose Role element contains the view indicator i’ as the right view.

ithin the @value attribute view indicators shall be ordered with all left view indictors-preceding all right view
imndicators and within each group in ascending order of view index.

5.9 DASH metrics descriptor

5.9.1 Overview

This part of ISO/IEC 23009 does not define mechanisms for reperting metrics, however it does defing a set of
rmetrlcs and a mechanism that may be used by the service proyider to trigger metric collection and reEorting at
the clients, should a reporting mechanism be available. The'trigger mechanism is based on the Metrics
glement in the MPD. The element contains the list of DASH Metrics for which the measurements arg desired,
trme time interval and the granularity for the measurements, as well as the scheme according to Wwhich the
etric reporting is desired.

—

he semantics of the attributes within the Metrics element are provided in Table 23 of 5.9.2. The XML
yntax of Metrics element is provided in 5:9.3.

(/)]

Tlhe semantics of the Reporting elemient are provided in 5.9.4.

5.9.2 Semantics

Table 23 — Semantics of Metrics element

Hlement or Attribute Name Use Description
Metrics DASH metric element
Cmetrics M specifies all DASH Metrics (as a list of DASH Metriclkeys as

defined in Annex D, separated by a comma) that the client is
desired to report.

Range 0 N specifies the time period during which DASH Metrics
collection is requested. When not present, DASH Metrics
reporting is requested for the whole duration of the content.

@starttime (0] specifies the start time of the DASH Metrics collection
operation. When not present, DASH Metrics collection is
requested from the beginning of content consumption.

For services with MPDRtype="dynamic"', the start time is
indicated in wallclock time by adding the value of this
attribute to the value of the
MPD@availabilityStartTime attribute.
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Element or Attribute Name Use Description

For services with MPDRtype="static', the start time is
indicated in Media Presentation time and is relative to the
PeriodStart time of the first Period in this MPD.

NOTE: For example, if
MPDQavailabilityStartTime is 14:30 and the
metrics collection is intended to start at 14:45, then
@starttime is 0:15.

@duration (0] specifies the duration of the DASH metrics collection
interval. The value of the attribute expresses in Media
Presentation time.

If not present, the value is identical to the Media
Presentation duration.

Reporting 1..N specifies information about the requested’reporting method
and formats.

For more details refer to 5.9.4¢

Legend:
For aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, GM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements|are bold; attributes are non-bold and preceded with an @.

5.9.3 XML syntax

<!-- Metrics -->
<xs:complexType "MetricsType">
<xs|: sequence>
[ks:element "Reporting" "DescreptorType" "unbounded" />
[ks:element "Range" "Rangefyoe" "o "unbounded" />
[xs:any "##other" s 30N "lax" "o" "unbounded"
</xs:sequence>
<xsgl:attribute "metrics" Re=I'xs:string" "required"/>
<xsg|:anyAttribute "# fodrer" "lax"/>

</xs:|complexType>

<!-- Metrics Range -->

<xs:complexType "Rangeld ype">
<xs|:attribute "sfarttime” "xs:duration"/>
<xsl:attribute Uduration" "xs:duration"/>

</xs:|complexType>

5.9.4 Metric_reporting

DASH cllents should collect metrics based on the Metric element and report the collected metrics using ong
of the reporting schemes in the Reporting descriptor in the Metrics element.

It is expected that elements containing unrecognised reporting schemes are ignored by the DASH client.

If multiple Reporting elements are present, it is expected that the client processes one of the recognised
reporting schemes.

No reporting scheme is specified in this part of ISO/IEC 23009. It is expected that external specifications may

define formats and delivery for the reporting data. External specifications defining a reporting scheme should
take specific care to respect privacy issues.
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6 Segment formats

6.1 Introduction

The Segment formats specify the syntax and semantics of the resources that are associated with HTTP-URLs
identified by the MPD. For example, an HTTP GET request to a resource identified in the MPD is responded
with an HTTP response including an entity body that conforms to a segment format.

Different Segment types are defined in 6.2.

Tlhis Part of ISO/IEC 23009 focuses on Segment formats based on MPEG container formats. Specifically,

— in 6.3, Segment formats are described for use with Media Segments based on the 1SO Base Media
File Format as defined in ISO/IEC 14496-12;

— In 6.4, Segment formats are described for use with Media Segmentsibased on the [MPEG-2
Transport Stream as defined in the ISO/IEC 13818-1;

In both cases the Segment formats are defined such that the Media Ségmient formats comply [with the
bspective container formats.

—

Guidelines for adding other Segment formats are provided in Annex E;
6.2 Segment types

6.2.1 Introduction

Hour different Segment types are defined:
— Initialization Segments containing initialization information for accessing the Representation |n 6.2.2,
— Media Segments containing encoded media content components in 6.2.3,

— Index Segments primarily containing indexing information for Media Segments in 6.2.4,

— Bitstream Switching"Segments containing essential data to switch to the Representation to which it is
assigned in 6.2.5(

6.2.2 Initialization.Segment

Tlhe Initializationv Segment contains initialization information for accessing the Representation. The
nitialization Segment shall not contain any media data with an assigned presentation time.

NOQTE™ The Initialization Segment is conceptually processed by the media engine in Figure 2 to initialize the media
engines for enabling play-out of Media Segments of the containing Representation.

[he Tnitialization Segment 1S media format specific and more details shall be defined for each media format
that permits the presence of an Initialization Segment.

6.2.3 Media Segment

6.2.3.1 General

A Media Segment contains and encapsulates media streams that are either described within this Media
Segment or described by the Initialization Segment of this Representation or both.

© ISO/IEC 2012 — All rights reserved 67


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

In addition, a Media Segment

The Media Segment is media format specific and more détails are typically specified for individual medip

formats.

6.2.3.2

Media S

access Units. There may also be media-fofmat-specific restrictions on Subsegment boundaries. If a Segment

is divide

the presIntation time range in the Representation and corresponding byte range in the Segment occupied by
e

each Su
requests

NOTE  Segment Index information is conceptually processed by the DASH access client in Figure 2 in order fo
accesss Subegments by-the use of HTTP partial GET requests.

In additi

presentation time of access units in each Subsegment of an indexed media stream and the presentation tim
of the firgt SARyf present.

shall contain a number of complete access units.
should contain at least one Stream access point (SAP) for each contained media stream.

should provide information on how to access the Media Presentation within this Segment, e.g. exact
presentation time and an index. There is no requirement that a Media Segment starts with a SAP, but
it is possible to signal in the MPD that all media streams in a Segments within a Representation start
with a SAP.

if it is the first Media Segment in the Representation, it shall contain only media streams that ‘staft
with a SAP of type 1 or 2.

shall contain sufficient information to time-accurately present each contained media.component i
the Representation without accessing any previous Media Segment in this Representation provide
that the Media Segment contains a SAP for each media stream. The time-accuracy)enables a clier
to seamlessly switch Representations and jointly present multiple Representatiens:

— O 3

may be divided into Subsegments by a Segment Index as defined in 6.2.3:2:'In some media format
the Segment Index may be contained in the Media Segment. In other formats the Segment Inde
may be included in a dedicated Index Segment. For more details on Index Segments refer to 6.2.4.

X 0

[0

shall specify all Media Presentation times relative to the start of the Period and compensated with th
value of the @presentationTimeOffset. The presentation time in Media Segments shall b
accurate to ensure accurate alignment of all Representations:in one Period. For more details refer t
7.2.1.

[ON¢)

Subsegments and Segment Index
bgments may contain multiple Subsegments. Each Subsegment shall contain a number of complete
i into multiple Subsegments this’ division is described by a compact Segment index, which provides

segment for one or more-media streams. Clients may download this index in advance and then issu
for individual Subsegments.

—

bn, the Segment Index provides timing and stream access information. This includes the earlies

[¢]

If a Segr

Tent indexispresent foratteast ome mediastreanT, themforany media strean for whichmo-Segment

Index is present, referred to as non-indexed stream, the following applies:

every access unit of the non-indexed streams shall be a SAP of type 1.

for each Subsegment, every non-indexed stream must contain exactly one access unit within the
Subsegment with presentation time less than or equal to the earliest presentation time of the
Subsegment.

When multiple media streams are indexed in a single index file, the corresponding Segment Index for different

media st
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reams should index the same number of Subsegments.
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If no Segment Index is provided for a Media Segment, then the Media Segment constitutes one Subsegment.

The Segment Index may be included in the Media Segment, typically in the beginning of the file. Segment
Index information may also be provided in separate Index Segments as defined in 6.2.4. A Subsegment may
itself be further subdivided using further Segment Index boxes. If a Subsegment only contains media data but
no Segment Index, it is referred to as Media Subsegment.

The Segment Index may contain additional Subsegment indexing information for accessing different levels of
Subsegments in a Media Subsegment. For more details refer to 6.2.3.3.

generic mechanism for indexing of Media Segments is provided by the Segment Index (‘sidx) box in
BO/IEC 14496-12. This indexing applies to all media formats defined in this part of ISO/IEC23009. In this
ase,

= >

Q

— the earliest presentation time of a  Subsegment is documented |n the
earliest presentation time field.

— the byte range is document by the first offset field and the réference size field. If two
Segment Index boxes document the same byte range, then the valugé of their first offpget field
and their reference size field shall be identical.

D

.2.3.3 Subsegment Index

ledia Subsegments may be indexed further to enable accessing different levels of Subsegments in|a Media
ubsegment. This Subsegment Index may also be provided<in separate Index Segments together| with the
egment Index.

W N =

generic syntax and semantic for Subsegment indéxing is provided by the Subsegment Index (‘$six’) in
BO/IEC 14496-12.

=

6.2.4 Index Segment

Index Segments contain information_that is related to Media Segments and primarily contain |indexing
nformation for Media Segments.(An" Index Segment may provide information for one or mone Media
Segments.

Tlhe Index Segment may be media format specific and more details shall be defined for each medja format
hat permits Index Segments.

—

6.2.5 Bitstream Switching Segment
A Bitstream Switching Segment contains data essential for switching to the Representation it is assigned to.

he Bitstream Switching Segment is media format specific and more details shall be defined for ea¢ch media
brmat'that permits Bitstream Switching Segments.

|

6.3~ Segment formats for tISO base media fite format

6.3.1 Introduction

This Clause defines Segment formats for use with Media Segments that are based on the ISO Base Media
File Format as specified in ISO/IEC 14496-12. All Segment formats defined in 6.3 shall contain one or more
boxes in accordance with the box structure of the ISO base media file format ISO/IEC 14496-12.

Refinements on generic concepts are introduced in 6.3.2. Segment formats are defined for Initialization

Segments (6.3.3), Media Segments (6.3.4), and Self-Initializing Media Segments (6.3.5). Bitstream Switching
Segments and Index Segments are not defined for this media format.
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6.3.2 Preliminaries: Refinements of generic concepts

6.3.2.1  Subsegments

Media Subsegments for Media Segments based on the ISO base media file format are defined as a self-
contained set of one or more consecutive movie fragments; such a set contains one or more movie fragment
boxes with the corresponding media data (‘'mdat’) box(es). A media data box containing data referenced by a
movie fragment (‘moo£’) box shall follow that movie fragment box and precede the next movie fragment box, if
any, containing information about the same track.

For a Media Subsegment, the value of the reference type field in the describing Segment Index (‘si'dx{)
box shall be set to 0.

6.3.2.2 | Media stream access points

Different| types of media stream access points for the ISO base media file formatyare defined in
ISO/IEC |14496-12, Annex |.

6.3.2.3 | Segment Index

If the Segment Index is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shall be used. Exa¢
definitiorls for the use of the Segment Index (‘sidx’) box with media formats(based on the ISO base media file
format afe specified in ISO/IEC 14496-12.

~

6.3.2.4 | Subsegment Index

If the Supsegment Index is provided the Subsegment Index ($$1ix’) box in ISO/IEC 14496-12 shall be used.
Exact deffinitions for the use of the Subsegment Index (‘ssix’) box for the use with media formats based o
the 1ISO lbase media file format are specified in ISO/IEC #4496-12.

>

6.3.3 Initialization Segment format
The Initiglization Segment is conformant with'the 1ISO base media file format.

The Initiglization Segment shall containnan “ftyp” box, and a “moov” box. It shall not contain any “moof
boxes. Iy may contain other boxes,(such as the “pdin” box. The tracks in the “moov” box shall contain n

samples|(i.e. the entry_count in thestts”, “stsc”, and “stco” boxes shall be set to 0), and the “moov” bg
is thus sinall.

X O

NOTE  This may reduce the start-up time significantly as the Initialization Segment needs to be downloaded before
any Media Segmentcan be processed.

The “mvex” box shall’'be contained in the “moov” box to indicate that the client has to expect movie fragments.
The “mvex” box.also sets default values for the tracks and samples of the following movie fragments.

The Initiglization Segment provides the client with the metadata that describes the encoding of the medi
content, specifically of the Representation. The media engine in the client uses the information in the “moov”
box to identify the available media content components and their characteristics.

[\

NOTE It is expected that the media engine in the DASH clients does not require any information in the MPD for
successful decoding and presentation of the contained media streams.
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6.3.4 Media Segment types

6.3.4.1 General

Media Segments can be of different types: simple Media Segments, Indexed Media Segments and Sub-
Indexed Media Segments.

All Media Segments shall conform to the general definitions in 6.3.4.2. Additional type-specific constraints are
provided further below in 6.3.4.

Hurther rules on Media Segments in combination with certain MPD attributes are provided in 7.3.

Note that Media Segments may conform to multiple types. Conformance can be expressed by adding the
rand(s) to the ‘styp’ box as a compatible brand and, if applicable, as the major brand.

o

—

nless explicitly mentioned differently, the boxes referred in 6.3.4 are specified in ISQ/AEC 14496-12.

6.3.4.2 General format type

>

Media Segment conforming to the Media Segment Format for DASH is defined as follows:

— Each Media Segment may contain a ‘styp’ box and if present shall carry ‘msdh’ as a cgmpatible
brand. The conformance requirement of this brand is defined in this subclause.

— Each Media Segment shall contain one or more whole self-contained movie fragments. A whole, self-
contained movie fragment is a movie fragment (moof’) box and a media data (‘mdat’)|box that
contains all the media samples that do not use external data references referenced by the tfack runs
in the movie fragment box.

— Each ‘moof’ box shall contain at least.ofe track fragment.

— The moof’ boxes shall use movie-fragment relative addressing for media data that doeg not use
external data references and(he flag ‘default-base-is-moof’ shall also be set; absolute byte-
offsets shall not be used forjthis media data. In a movie fragment, the duration by which each track
extends should be as close to equal as practical. In particular, as movie fragments are accymulated,
the track durations should remain close to each other and there should be no 'drift".

— Each ‘traf’ box shall contain a ‘t £dt’ box.
NOTE 'The track fragment adjustment box ‘tfad’ as defined in 3GPP TS26.244 may also be present. DASH
clients should not apply both the alignment established by the ‘t£dt’ and the time-shifting implied by the ‘tfad’,

which would“result in a double correction.

— Each Media Segment may contain one or more ‘sidx’ boxes. If present, the first ‘sidx’ box shall be
placed before any ‘moof’ box and the first Segment Index box shall document the entire Segment.

6343 Indexed Media Segment
A Media Segment conforming to the Indexed Media Segment Format is defined as follows:
— Each Media Segment shall comply with the general type as defined in 6.3.4.2 and in addition in each

self-contained movie fragment, the movie fragment (‘moof’) box is immediately followed by its
corresponding media data (‘mdat’).

— Each Media Segment shall contain one or more ‘sidx’ boxes. The first ‘sidx’ box shall be placed

before any ‘moof’ box and shall document Subsegments that span the composition time of the entire
Segment.
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Each Media Segment shall carry ‘msix’ as a compatible brand. The conformance requirements of
this brand are defined in this subclause.

Sub-Indexed Media Segment
Segment conforming to the Sub-Indexed Media Segment Format is defined as follows:

It shall conform to the indexed Media Segment format as specified in 6.3.4.3.

6.3.5 S

6.3.5.1

A Self-In]
Segment

The Self

NOT]
hapg

6.3.5.2
The Ind€
single In

as a corm

The formj
defines t

6.4 Sd

6.4.1 Introduction

This clau
conformi

NOT

The—Subsegmentindex box (S5 1TxX ) Shatbepresentanmd—shattfottow immediatety after thre—s1tax’
box that documents the same Subsegment. This immediately preceding ‘sidx’ shall only inde
Media Subsegments.

X

It shall carry ‘sims’ in the Segment Type box (‘styp’) as a compatible brand. Theceonformance
requirements of this brand are defined in this subclause.

elf-Initializing Media Segment formats

General format type

itializing Media Segment conforms to the concatenation of an Inifialization Segment and a Medig
without the 'st yp' box preceeding the Media Segment.

Initializing Media Segment is conformant with the ISO base fmedia file format.

E  Since one Representation only contains one self-initializing Media Segment, switching is expected f{
en within the Segment, e.g., at a Subsegment that contains‘a’SAP.

[

Indexed self-initializing Media Segment

xed Self-Initializing Media Segment conferms to the concatenation of an Initialization Segment and
Hexed Media Segment without the 'styp’ box preceeding the Media Segment and shall carry ‘dash’
patible brand.

[V

at of the Indexed self-initializing Media Segment is a conforming ISO base media file format file and
ne ‘dash’ brand.

gment formats for MPEG-2 transport streams

se introduces Segment formats that are suitable to be used if Media Segments are valid MPEG-2 TS,
ng to ISO/IEC 13818-1.

E~_ltis possible to encapsulate MPEG-2 TS formatted media within an ISO base media file format. This mode

of of

eratfion is nat discussed in this Subclause If MPEG-2 TS farmatted media is encapsulated in an ISO base med

file format, then the rules as defined in 6.3 apply.

Refinements on generic concepts are introduced in 6.4.2. Segment formats are defined for Initialization
Segments (see 6.4.3), Media Segments (see 6.4.4), Bitstream Switching Segments (see 6.4.5) and Index
Segments (see 6.4.6). MPEG-2 TS specific box structures are defined in 6.4.7.

72
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6.4.2 Preliminaries: Refinements of generic concepts

6.4.21  Subsegment

2012(E)

In the context of MPEG-2 TS based delivery formats, a Subsegment is defined as an indexed set of access
units consecutive in decode order. A subsegment shall contain complete access units for the indexed media
stream (i.e., stream for which reference ID equals PID), however it may contain incomplete PES packets

from other media streams.

These-access—uhits-are-encapsuHlated-r-onre-o

dr more TS packets with the same PID value.

6.4.2.2 Media stream access points

-n

or the case of MPEG-2 TS, a media stream is equivalent to an Elementary Stream as d
BO/IEC 13818-1.

ifferent types of media stream access points are defined in ISO/IEC 14496-12, Annex |. The sg
efinitions shall apply for the MPEG-2 TS. More specifically, in the case of MPEG-2 TS a SAP corres
n Elementary Stream Random Access Point, as defined in ISO/IEC 13818-1. Consequently, Ig
osition of the first (sync) byte of a TS packet with PID assigned to this”’Elementary Stream. This T
ontains the first byte of a PES packet, which, in turn, contains the*Elementary Stream Access Pq
acket starting at Isay shall contain only an integral number of aceess units and shall contain a PTS.

T 0T 0 Q

NOTE 1 Isau generally corresponds to the start of a TS packet with PID value for one Elementary S
payload unit start indicator field set to "1, \adaptation field control set to "11°
random access_indicator field in the Adaptation Field is set to "1°. For SAP types
random_access_indicator field in the Adaptatioh Field is commonly set to "1° (this is the case
PES payload bytes are found within the packet payload).

NOTE 2 Following the definitions in this.Subclause, the first packet of the PCR PID is present at or g
TS packet at smallest Isap. If PCRs afe)carried on a media PID, the first packet of this PID is the fi
following the initialization data, and.carries a PCR. In order to avoid changing the underlying co|
implementer may choose to add.apacket carrying only adaptation field with a PCR, but no payload. T
is placed prior to the smallest lsall of any stream in this Representation.

NOTE 3 If Index Segment is provided, and the "pcrb’ box is present, PCR can be inferred from this b

6.4.2.3 Segment Index

1 the Segment Indéx is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shall be
egment Indexing. In addition to these definitions, the following conditions shall be met for a Segmé
sed to describe MPEG-2 TS based Media Segment:

o N

—.xreference ID field of 'sidx" box shall be the PID value of the indexed stream.

into one

bfined in

me type
ponds to
\u is the
S packet
int. PES

ream, the
and the
1-3, the
unless no

rior to the
rst packet
htent, the
his packet

used for
ent Index

4 All media offsets within “sidx’ boxes shall be to the first (sync) byte of a TS packet

NOTE Times within “sidx" boxes are expressed in units of the timescale field, rather than in 90KHz clock ticks.

6.4.2.4 Subsegment Index

If the Subsegment Index is provided the Subsegment Index (‘ssix’) box in ISO/IEC 14496-12 shall

be used

for indexing byte ranges within a subsegment. In addition to these definitions, the following conditions shall be

met for a Segment Index used to describe MPEG-2 TS based Media Segment.

— All media offsets within "ssix" boxes shall be to the first (sync) byte of a TS packet.
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6.4.3 Initialization Segment types and formats

6.4.3.1

Initialization information

Initialization information is any information necessary to enable the media engine to start decoding the
payload of any TS packet belonging to any media stream within a (Sub)Segment.

Untimed initialization information includes PAT, CAT, PMT, EMM, and any other PSI information possibly
included by the Media Presentation author. Any additional information that does not alter the Media

Present

tion timeline is allowed

Time-var
different

Mandato

enable d
the folloy

If MPEG
does no
initializat]
6.4.3.2

An Initial

The con
duration

The Initi
Time-var

ying initialization information is information that is required for the successfull start of playout;~but
for at least two Subsegments or Segments within a Representation.

ry initialization information summarizes information that shall be present prior to any-media data t
ecoding and presentation. As a consequence, mandatory initialization information ‘includes at leag
ing information, in this order:

PAT (untimed, unless changes within the Representation);

PMT (untimed, unless changes within the Representation);

PCR (time-varying).

-2 Conditional Access is used, ECM is considered mandatory” untimed initialization information if

change for the whole duration of the Period; otherwiseit is considered mandatory time-varyin
on information.

Initialization Segment

zation Segment shall be a valid MPEG-2 TS;-conforming to ISO/IEC 13818-1.

Catenation of an Initialization Segmentiwith any Media Segment shall have the same presentatio
as the original Media Segment.

ying initialization information shall not be present in the Initialization Segment, i.e.
PCR-bearing packets(shall not be present in the Initialization Segment;
ECM may be presént as long as it does not change within the entire Representation;

Any PSI table-may be present as long as it does not change within the entire Representation.

Initialization Segment may or may not be present. If it is not present for a given Representation, all Medi
Segments belonging to this Representation shall be self-initializing. Also, if an Initialization Segment is useq

not all i

blization Segment shall contain, mandatory untimed initialization information as defined in 6.4.3.1.

[2]

—~ O

p

it

>

A

itialization information needs to reside in the Initialization Segment, only presence of complete

initializat

ion information in the concatenation of Initialization Segment and Media Segment is required.

6.4.4 Media Segment types and formats

6.4.4.1

General

All Media Segments shall conform to the basic Media Segment in 6.4.4.2.

Further r

74

ules on Media Segments in combination with certain MPD attributes are provided in 7.4.
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6.4.4.2 Basic Media Segment
A Media Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

As a consequence of the requirement in 5.3.5.1, the concatenation of consecutive Media Segments of the
same Representation shall also yield a valid MPEG-2 TS conforming to ISO/IEC 13818-1.

In addition, the following conditions shall be met:

— Media Segments shall contain complete MPEG-2 TS packets

— Media Segments shall contain exactly one program,

— All time-varying initialization information shall be present between Isap and Isay and/or in the Index
Segment, if present,

— No Media Segment shall depend on initialization information appearing in any precedirlg Media
Segment.

Media Segments should contain only complete PES packets. Each PES packet should be comprised [of one or
more complete access units in each packet. Media Segments should contain only complete access units.

6.4.4.3 Content Protection

All information necessary for decrypting, or locating information required to decrypt, the encrypted TS packets
im a (Sub)Segment shall be present before the encrypted.packet(s) to which they apply, either in the same
(Bub)Segment, and/or in the Initialization Segment (if used). As an example, this requires the presenice of the
HCM necessary for decrypting the first encrypted packet of the (Sub)Segment is within the (Sub)Segment
before such a packet. A Subsegment may not have an ECM preceding the first encrypted packet if the
Ipcation of this ECM can be determined using an-Index Segment.

NOTE  Sub-Represenations may be afranged such that information such as ECM is included inl all Sub-

Represenations that need them, for exdmple by assigning the ECM an individual level and add dependehcy on all
relevant Sub-Representations on this\evel.

6.4.4.4 Self-initializing Media Segment

3

Self-initializing Media Segment conforms to the basic Media Segment as defined in 6.4.4.2 and in addition
hall contain at the least all mandatory untimed and timed initialization information as defined in 6.4.3]1.

n

3

Il required initialization information as defined in 6.4.3.1 should be present prior to any media data.

6.4.5 Bitstream Switching Segment

A Bitstream Switching Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

A Bitstream Switching Segment when concatenated with any Media Segment shall not alter tHe Media
Presentation timeline for the corresponding Media Segment.

If initialization information is carried within a Bitstream Switching Segment, it shall be identical to the one in the
Initialization Segment, if present, of the Representation.

NOTE  Authors should use Bitstream Switching Segments when there is a reasonable expectation of non-
conforming behaviour (such as continuity counter errors, etc.) at the concatenation point of two consecutive Media
Segments from different Representation, lack of correct initialization information (two Representations with different
initialization information).
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6.4.6 Index Segment

6.4.6.1

Index Se

General

gments consist of a sequence of ISOBMFF-box-structures.

Index Segments may either be associated to a single Media Segment as specified in 6.4.6.2 or may be
associated to all Media Segments in one Representation as specified in 6.4.6.3. An Index Segment may also
contain a Subsegment Index as specified in 6.4.6.4 and any other boxes defined in 6.4.7.

It is reco

NOT]
strug
Med

NOT]
to ut
boxe

type
inter|

6.4.6.2

An Singl

6.4.6.3

A Repre|
follows:

mmended that Index Segments are at the least provided for one media stream.

E 1 Despite the Media Segments are MPEG-2 TS based, Index Segments are reusing ISOBMFF-bo
tures. This allows that the DASH access client in the model of Figure 2 to be universal and independent of th
a Format.

[

E 2 Index Segments are not valid ISOBMFF files, and complete implementation of ISOBMFF is not necessary
lize indexes in a MPEG-2 TS based client. A partial implementation would suffice, since/only few ISOBMFF
s, such as 'styp', 'sidx’, and 'ssix' are required in order to parse an MPEG-2 TS/ndex Segment. Other bdx
5 may be present in an MPEG-2 TS Index Segment, but if present they shall not contain information required fo
bret the “styp’, “sidx” or "ssix” boxes.

Single Index Segment

b Index Segment indexes exactly one Media Segment and is/defined as follows:

Each Single Index Segment shall begin with an ‘styp’‘tex, and the brand ‘sisx’ shall be present in
the ‘styp’ box. The conformance requirement of the.brand ‘sisx’ is defined in this subclause.

Each Single Index Segment shall contain one gr-more Segment Index boxes which index one Medig
Segment.

A Single Index Segment may contain ene or multiple ‘ssix’ boxes. If present, the ‘ssix’ shall follo
the ‘sidx’ box that documents the same Subsegment without any other ‘sidx’ preceding the ‘ssix|'.

<

A Single Index Segment may ‘contain one or multiple ‘pcrb’ boxes as defined in 6.4.7.2. If presen,
‘pcrb’ shall follow the ‘sidxbox that documents the same Subsegments, i.e. a ‘pcrb’ box provide
PCR information for every subsegment indexed in the last ‘sidx’ box.

[2]

Representation-Index Segment

sentation Index Segment indexes all Media Segments of one Representation and is defined as

Each'\Representation Index Segment shall begin with an ‘styp’ box, and the brand ‘risx’ shall b

(]

ptesent in the ‘styp’ box. The conformance requirement of the brand ‘risx’ is defined by th

[

76

Supclause.

Each Media Segment is indexed by one or more Segment Index box(es); the boxes for a given
Media Segment are contiguous;

Each Segment Index box may be followed by an 'ssix' and/or 'pcrb' box;

The Segment Index for each Media Segments is concatenated in order, preceded by a single
Segment Index box that indexes the Index Segment. This initial Segment Index box shall have one
entry in its loop for each Media Segment, and each entry refers to the Segment Index information for
a single Media Segment.
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The structure of a Representation Index Segment is shown in Figure 4. This figure illustrates a case where a
Representation Index Segment is provided and the Subsegment Index is used in order to enable efficient trick
mode operation. The figure shows four consecutive Subsegments, SO, S1, S2, and S3, each indexed by an
'sidx' box, and two temporal layers within a video stream, | frames (LO) and P frames (L1), indexed by an
'ssix' box.

— | Eﬁ be either a Single Index Segment or a Represention Index Segment.

7o)

Y
FiguS — Structure of Representation Segment Index

O

Subsegmer@%x Segment

6.4.6.4
A Subsegment In %egment shall conform to an Index Segment and also includes a Subsegment|index. A
Subsegment | egment is defined as follows:

&?‘I’he Subsegment Index box (‘ssix’) shall be present and shall follow immediately after tHe ‘sidx’

box that documents the same Subsegment. The value of the reference type field shall pe equal

to O for this Subsegment in this immediately preceding Segment Index (‘sidx’) box. If the 'pcrb'
box is present, it shall follow 'ssix"'.

It shall carry ‘ssss’ in the Segment Type box (‘styp’) as a compatible brand. The conformance
requirement of this brand is defined in this subclause.
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6.4.7 Boxes used with MPEG-2 TS Index Segments

6.4.7.1

Introduction

Index Segments may contain additional auxiliary information contained in boxes conforming to the ISO base
media file format boxes. Boxes exclusively relevant for the MPEG-2 TS Media Segments are documented in

6.4.7.

6.4.7.2 MPEG-2 TS PCR information box

6.4.7.2.1 Definition

Box Type: ‘pcrb’

Containdr:  File

Mandatory: No

Quantity Zero or one

Signals the PCR information for MPEG-2 TS.

6.4.7.2.2| Syntax

aligned (8) class MPEG2TSPCRInfoBox extends Box (‘pcrb’,, 00 {

1

6.4.7.2.3

subseqr
Sub

ref

pcr for
the
that
ISO

pro

7 Combinedisemantics of MPD and Segment formats

71 Int

nsigned int (32) subsegment count;
for ( 1=1; 1 <= subsegment count; i++) {

unsigned int (42) ©pcr;
unsigned int (6) pad = 0;
Semantics

segment  information is  specified.(in  this box. subsegment count shall be equal {
erence count in the last Segmentihdex box.

each iteration of the loop, indicates the MPEG-2 TS PCR corresponding to the first (sync) byte ¢
first MPEG-2 TS packet”in“the media Subsegment corresponding to the current iteration. Notg
if this TS packet carries a PCR, its value will be different from the one specified in this field, sinc
IEC 13818-1 defines~ PCR as relative to the byte containing the last bit of th
bram_clock reference base field.

roduction

ent count is a positive integer specifying the number of Subsegments for which partial

o

An MPD and the referenced Segments comprise a Media Presentation. The formats for these two key
components of a DASH-compatible Media Presentation are defined in 5 and 6 of this part of ISO/IEC 23009.
In this clause, Media Presentation authoring rules are provided on how the MPD and different Segment
formats may be combined to establish a complete Media Presentation.

Specifically aspects are addressed that deal with the Segment, that have special alignment with the Segments
of other Representations to enable and simplify seamless switching and joint presentation.

78
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General Media Presentation authoring rules are provided in 7.2 and specific ones for each media format are
provided in the remainder of 7. Specifically rules when using the 1ISO base media file format are provided in
7.3 and the rules when using the MPEG-2 TS are provided in 7.4. Guidelines for other formats are provided in

Annex F.

NOTE Representation metadata present in the MPD may also be repeated in the media streams, e.g. in an

Initialization Segment or a Media Segment. The Media Presentation shall be provided such that no

mismatch

between these two values occurs. If it does, the value in the media stream itself takes precedence over values

expressed in the MPD, especially when used in the media decoding process.

~l

.2 General

7.2.1 Media Presentation timeline

o

ne of the key features in DASH is that encoded versions of different media components share a
imeline. The presentation time of access unit within the media content is mapped {o' the global
resentation timeline for synchronization of different media components and to enable seamless sw
ifferent coded versions of the same media components.

—

Q0

Tlhe presentation times within each Period are relative to the PeriodStart time ‘of the Period minus the
the @presentationTimeOffset, To, Of the containing Representatiof- This means for an access
d presentation time Tp signalled in the media stream, the Media Presentation time relative to the Pe
iq TM:TP - To.

Media Segments should not contain any presentation timeVTp that is smaller than the valu
presentationTimeOffset, To. However, if this is the.case, then presentation of the Media Se
xpected to only take place for presentation times greater.than or equal to To.

D

he MPD start times as defined in 5.3.9.5.3 shall provide an approximation of the Media Presentation
ithin the Period. Specifically, the MPD start timie shall be drift-free relative to the presentation
gnalled in the media stream, i.e. the accuracy-of the offset of the MPD start time relative to the pre
ime does not depend on the position of theSegment in the Representation.

w < -

—

NOTE At the start of a new Period, the playout procedure of the media content components may n
adjusted at the end of the preceding Period to match the PeriodStart time of the new Period as there may

from Media Segments witheactual presentation duration of the media stream longer (respectively sho
indicated by the Period duration. Also in the beginning of a Period if the earliest presentation time Tp of a
unit of a Representationlisnot equal to To then the playout procedures need to be adjusted accordingly.

Hor the case when MPDRtype is "dynamic" and the attribute MPD@suggestedPresentation]
present, then the“sum of value of the the MPDGavailibilityStartTime, the PeriodStart v
presentation time’ within the Period of an access unit, Ty, and the value of the the

MPD@sugge§tedPresentationDelay provides a mapping of the presentation time of each acces
the wall-cleck' time, for example to express synchronization with a content internal time or for other re
gnable.synchronization of presentation to the wall-clock.

common
common
tching of

value of
unit with
riodStart

e of the
gment is

time Ty
time Tp
sentation

bed to be
be small

overlaps or gaps with a Representation at the end of the preceding Period. Overlaps (respectively gaps) may result

rter) than
Ny access

elay is
nlue, the
attribute
5S unit to
asons to

Hurther media format specific definitions of presentation time may be defined.

7.2.2 Segment Index

If a Segment Index is present in a Media Segment of one Representation within an Adaptation Set,
following shall hold:

then the

— the order of Segment Index boxes for multiple media streams induces an ordering on the media
content components equal to the order in which a Segment Index box for a media stream for

each component first appears. This ordering shall be the same for all Segmen

ts of all

Representations of an Adaptation Set. As a consequence, if there is a Segment Index for a
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media content component in one Segment there shall be a Segment Index for that media
component in all Segments in this Adaptation Set.

— non-indexed media streams in all Representations of an Adaptation Set shall have the same
access unit duration.

7.2.3 Segment alignment

No additi

7.24 éubsegment alignment

No addit

7.3 Media Presentation based on the ISO base media file format

731 @

The Med
file form4

An ISOBMFF-based DASH Media Presentation is described by an MPD as specified in 5.1. The MIME type ¢

the MPD|

The gengral rules defined in 7.2 shall apply.

The @mimeType attribute of each Representation shall be“provided according to RFC 4337. Additional
parametérs may be added according to RFC 6381.

If present, the @segmentProfiles shall provide a.comma-separated list of the individual Segment profil

identifier

The follo

For ISOBMFF-based Media Presentation the following applies:

1)

2)

80

onal requirements beyond those stated in 5.3.3.2 are defined.

onal requirements beyond those stated in 5.3.3.2 are defined.

eneral

ia Presentation as introduced in 5 and 6 is instantiated in this subclause-using the ISO base media
t as defined in ISO/IEC 14496-12 as Segment formats.

=h

shall be as defined in Annex C.

[0

3

wing Segment types and formats may.be used
Initialization Segments complying-with formats as defined in 6.3.3.
Media Segments complying with formats as defined in 6.3.4.2.

Self-Initializing Media“Segments complying with formats as defined in 6.3.5.

In all cases for which a Representation contains more than one Media Segment, the following
applies:

i)~ The Initialization Segment as defined in 6.3.3 shall be present.

i) Media Segments shall not be self-initializing. The Media Segment format is defined in 6.3.4.

iii) If the Media Segment is the last Media Segment in the Representation, this Media Segment may
carry the ' 1msg' compatibility brand. If the Media Segment is not the last Media Segment in the
Representation, the ' Imsg' compatibility brand shall not be present. The ' 1msg' type is defined
in this subclause.

In case a Representation contains only a single Media Segment, then one of the following two
options are valid.
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— One Initialization Segment as defined in 6.3.3 and one Media Segment as defined in 6.3.4
that is not self-initializing.

— One Self-Initializing Media Segment as defined in 6.3.5.2.

Index Segments shall not be present. However, a RepresentationIndex element or a @indexRange
attribute may be present to signal the byte range for Segment Index within a Media Segment.

The content authoring rules for the Media Segments when setting certain attributes are used for ISOBMFF-
based DASH are provided in 7 3 2

In case Sub-Representations are used, the rules in 7.3.4 shall apply.

7.3.2 Media presentation timeline

—

he presentation time Tp internal in the media that maps the media to the Media Presentation timeling shall be
blative to the movie timeline, i.e. they are composition times after the application‘of any edit list for the track,
s defined in ISO/IEC 14496-12, 8.16.3.

Q) =

{ is recommended that the @timescale attribute in the MPD matches(the timescale field in the Media
Header Box of a present track. If the Segment Index ('sidx') box is preSent, then it is further recommmended
that the track for which the Segment Index ('sidx') box that appears.first in the Media Segment is the track
defining the value of the @timescale attribute.

7.3.3 Authoring Rules for specific MPD attributes

7.3.3.1 Segments starting with media stream access points

No additional requirements beyond those stated,ini5.3.3.2 and 6.3.2.2 are defined.

7.3.3.2  Bitstream switching

i the @bitstreamSwitching is setto ‘true’ for a set of Representations within an Adaptation|Set, the
conditions stated in 5.3.3.2 shall be'satisfied and the Bitstream Switching Segment shall not be present.

As a consequence of @bitstreamSwitching being set to ‘true’, the following conditions are satisfjed:

— The track IDs(for the same media content component are identical for each Representation in each
Adaptation-Set.

— The conditions required for setting the @segmentAlignment attribute to a value other than 'false'
for the*Adaptation Set are fulfilled.

—s+-The conditions required for setting (i) the @startWwithSAP attribute to 2 for the Adaptation Set, or
(ii) the conditions required for all Representations within the Adaptation Set to share the safe value
i etti ' ibute he Adaptation

O dmedla SISMIN 1 1reld and ng the « a 0 nNoAP 3 pu o) o,
Set, are fulfilled.

7.3.4 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the attribute
SubRepresentation@level is present, then the Media Segments in this Representation shall conform to a
Sub-Indexed Media Segment as defined in 6.3.4.4. The Initialization Segment shall contain the Level
Assignment (‘1eva’) box.
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The attribute @1evel specifies the level to which the described Sub-Representation is associated to in the
Subsegment Index. The information in Representation, Sub-Representation and in the Level Assignment
(‘leva’) box contains information on the assignment of media data to levels.

Media data should be ordered such that each level provides an enhancement compared to the lower levels.
7.4 Media Presentation based on MPEG-2 TS

7.4.1 Introduction

In this sUbclause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG*
TS as défined in ISO/IEC 13818-1. A MPEG-2 TS-based DASH Media Presentation is described byan’>MP
as specified in 5.2. The MIME type of the MPD shall be as defined in Annex C.

U

The genegral rules defined in 7.2 shall apply.
The @mipmeType attribute of each Representation shall be "video/mp2t".
The following Segment types and formats may be used
— |Initialization Segments complying with formats as defined in 6.4.3.
— |Media Segments complying with formats as defined in 6.4.4,
— |Bitstream Switching Segments complying with formats as-defined in 6.4.5,
— |Index Segments complying with formats as defined in®©.4.6.

The @sepmentProfiles attribute may be absent. If present, it is expected to be ignored.

7.4.2 Media presentation timeline

The pregentation time Tp internal in the mediarthat maps the media to the Media Presentation timeline shall be
the one defined by the PTS in the MPEG-2'TS.

More specifically, for one Representation, let PTS(i) be the PTS of the the ™ access unit in the media streanj.
Furthermore, let PTS (/) be PTS(i) adjusted for 33-bit rollovers, i.e. calculated as if PTS had an infinite amount
of bits.

Tr calcylation is based ©n" differences between PTS(/) and PTS(0), and therefore Tp(i) = (PTSA() |-
PTS()*S[90000 with PTS} typically PTS(0). With appropriate scaling, PTS, be derived from the value ¢
@presefptationTim&0Tt fset attribute.

~h

NOTE If ndex Segment is used, S is provided by in the timescale field of the "sidx’ box.

If a medid stream contams a drscontmwty, the PTSA(/) calculation assumes reIat|ve t|m|ng is ma|nta|ne<.
Therefore;, P P
packet after the discontinuity and its interpolated PCR value (calculated using the pre-discontinuity PCR rate)

In case of discontinuities it is recommended to add a new Period to reset the value of
@presentationTimeOffset.

It is recommended that the @timescale attribute in the MPD matches the clock frequency S of the
elementary streams. If the Segment Index ('sidx') box is present, then it is further recommended that the
media stream for which the Segment Index ('sidx') box that appears first in the Index Segment is the
elementary stream defining the value of the @t imescale attribute.
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7.4.3 Authoring rules for specific MPD attributes

7.4.3.1 Segments starting with Media stream access points

No additional requirements beyond those stated in 5.3.3.2 and 6.4.2.2 are defined.

7.4.3.2 Segment alignment

If the @segmentAllgnment attnbute is not set to false’, the reqwrements stated in 5. 3 2 and 5.3.3.2 shall

units for each PID and the first PES packet shaII contaln a PTS timestamp.

7.4.3.3 Subsegment alignment

If the @subsegmentAlignment flag is not set to 'false', the semantics as definedn-5.3.3.2 shall japply. In
particular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall contain only complete PES
packets for each PID, and the first PES packet from each elementary stream shall centain a PTS.

7.4.3.4 Bitstream switching

f @bitstreamSwitching flag is set to 't rue' for a set of Representations within an Adaptation Set) then the
conditions stated in 5.3.3.2 shall be satisfied. In addition, the conditions in 5.3.3.2 shall not only hold for the
gntire sequence from i=1,...,M, but for any consecutive sequence‘of segments with any start index Is=1,....M
dnd any end index ig=is,...,M.

I @bitstreamSwitching flag is set to 'true' the Bitstteam Switching Segment may be present, |ndicated
by BitstreamSwitching in the Segment Information! In this case, for any two Representations, X and Y,
within the same Adaptation Set, concatenation,of' Media Segment i of X, Concatenation Segment of
Representation Y, and Media Segment j+71 of;-*Representation Y shall be a MPEG-2 TS confgrming to
IBO/IEC 13818-1.

>~

s a consequence of the conformance rule ‘as stated in 5.3.3.2, at least the following conditons are shptisfied if
bitstreamSwitching flag is set to!grue"

()

— The conditions required for setting the @startWithSAP attribute to 2 for the Adaptatatign Set or
required for all [Representations within the Adaptation Set share the same vyalue of
@mediaStreamStructureId and setting the @startwWithsSAP attribute of the Adapaton Set 3, are
fulfilled.

— The conditions required for setting the @segmentAlignment attribute not set to 'falsg' for the
Adaptation Set are fulfilled.

— PCR shall be present in the Segment prior to the first byte of a TS packet payload containing media
data, and not inferred from the “pcrb’ box.

N4.4 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the
SubRepresentation@level is present, then an Index Segment shall be present and shall conform to the
format defined in 6.4.6.4.

The Subsegment Index box shall contain at least one entry for the value of SubRepresentation@level
and for each value provided in the SubRepresentation@dependencyLevel. The remaining attributes of
the SubRepresentation element should provide sufficient information such that the data contained in the
Sub-Representation can be differentiated from the containing Representation as for the MPEG-2 TS no
inband assignment of levels is provided.
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If Subsegment Index is used for extraction of temporal subsequences, PCR should precede the first bytes of

media wi

thin the range indicated in the Subsegment index. Also, encryption keys (if used) should not change

within the duration of a Subsegment.

8 Profiles

8.1 Definition

Profiles ¢

A profile
Presentd
within S¢
quantitat

ISO/IEC
additions

NOT]
by t
oper
confi
clien

A profile
MPDQpr
of I1SO/IH
identifier
mmyyyy;

URL on ¢r very close to that date, to avoid problems when domain names change ownership.

An MPD

1.
2.
3

When ProfA is included in the)MPDRprofiles attribute, the MPD is modified into a profile-specific MPD fq

profile cg

1.

imposes a set of specific restrictions. Those restrictions are typically on features of the\Medi
tion Description (MPD) document and on Segment formats, but may also be on content delivere
bgments, such as on media content types, media format(s), codec(s), and protection formats, or o
ve measures such as bit-rates, Segment durations and sizes, as well as horizontal and vertical visual
presentation size. Profiles defined in this part of ISO/IEC 23009 define restrictions on features of this part ¢f

23009 and on Segment formats only (e.g. not codec types). Externally defined profiles may
lly impose restrictions on other aspects.

E A profile can also be understood as permission for DASH clients that only implement the features required
he profile to process the Media Presentation (MPD document and Segments). However, as DASH clie
btion is not specified normatively in this part of ISO/IEC 23009, it is alSo unspecified how a DASH client
brms to a particular profile. Hence, profiles merely specify restrictions on, MPD and Segments rather than DASH
t behaviour.

-

has an identifier, which is a URI. The profiles with which an MPD complies are indicated in th
files attribute as a comma-separated list of profile identifiers. Profile identifiers defined in this Pa
FC 23009 are URNs and shall conform to RFC3406. Externally defined profiles may use profil
5 that are URNs or URLs. When a URL is used, it should also contain a month-date in the forr
the assignment of the URL must have been @uthorized by the owner of the domain name in tha

—~ > O ~+ O

is conforming when it satisfies the following:

The MPD is valid in terms the schema defined in Annex B.

The MPD conforms to the normative requirements defined in this part of ISO/IEC 23009.
The MPD conforms to eachyof the profiles indicated in the MPDRprofiles attribute as specifie
below.

[oN

=

nformance checKing using the following ordered steps:

The MPD@profiles attribute of the profile-specific MPD contains only ProfA.
An AdaptationSet element for which @profiles does not or is not inferred to include ProfA is
remoyved from the profile-specific MPD.
A Representation element for which @profiles does not or is not inferred to include ProfA is

An MPD

1.
2.

84

removed from the profile-specific MPD.
All elements or attributes that are either (i) in this Part of ISO/IEC 23009 and explicitly excluded by
ProfA, or (ii) in an extension namespace and not explicitly included by ProfA, are removed from the
profile-specific MPD.

All elements and attributes that “may be ignored” according to the specification of ProfA are removed
from the profile-specific MPD,

is conforming to profile ProfA when it satisfies the following:

ProfA is included in the MPD@profiles attribute.
The profile-specific MPD for ProfA is valid in terms of the schema defined in Annex B.
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3. The profile-specific MPD for ProfA conforms to the normative semantics defined in this part of

ISO/IEC 23009.
4. The profile-specific MPD for ProfA conforms to the restrictions specified for ProfA.

A Media Presentation is conforming to profile ProfA when it satisfies the following:

1. The MPD of the Media Presentation is conforming to profile ProfA as specified above.
2. There is at least one Representation in each Period in the profile-specific MPD for ProfA.

3. The Segments of the Representations of the profile-specific MPD for ProfA conform to the

restrictions specified for ProfA.

NOTE In other words, each MPD contains at least one Representation in each Period, which
requirements of a profile listed in MPD@profiles. There may be stricter rules on the occurrence of,Repre

that contains or is inferred to have the profile identifier of a specific profile.

This part of ISO/IEC 23009 defines six profiles.

Tlhree profiles are defined reyling on the ISO base media FF as Segment formats. Both, the ISO Ba
file format On Demand profile defined in 8.3 and the ISO Base media file format live profile defined i
d subset of the ISO Base media file format main profile defined in 8.5. Two profiles are defined for
T|S based Media Segment formats: The MPEG-2 TS simple profile defiried in 8.7 is a subset of the
T|S main profile defined in 8.6. All profiles are a subset of the full profile.is defined in 8.2.

8.2 Full profile

8.2.1 General

Tlhe full profile includes all features and Segment Types defined in this part of ISO/IEC 23009.

—

he full profile is identified by the URN “urn:mpeg:dash:profile:full:2011".

8.2.2 Media Presentation Description-constraints
Tlhe Media Presentation Description-shall conform to the following constraints:

— The rules for the MPDas defined in 7.3 or 7.4 shall apply.

8.2.3 Segment format constraints

wal

epresentations,.and Segment formats shall conform to the following constraints:

— Representations shall comply either with the formats defined in 7.3, referring to the Segmen
in\6.3, or to the formats defined in 7.4, referring to the Segment formats in 6.4

8.3 I1ISO Base media file format On Demand profile

fulfils the
sentations

in the specified profiles. For example, it can be required that there is at least one Representationfor.'€ach npedia type

5e media
n 8.4 are
MPEG-2
MPEG-2

t formats

8.3.1 General

This profile is intended to provide basic support for On-Demand content. The primary constraints imposed by
this profile are the requirement that each Representation is provided as a single Segment, that Subsegments
are aligned across Representations within an Adaptation Set and that Subsegments must begin with Stream
Access Points. This permits scalable and efficient use of HTTP servers and simplifies seamless switching.

The On-Demand profile is identified by the URN “urn:mpeg:dash:profile:isoff-on-demand:2011".
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8.3.2 Maedia Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

NOT, A necessary condition to rnmplv with the restrictions defined in 73 is that the @mimeT e equals
vidg¢o/mp4, audio/mp4, or application/mp4.

The rules for the MPD and the segments as defined in 7.3 shall apply.

Representations not inferred to have @profiles equal to the profile identifier as defined in 8.3.1
may be ignored.

[MPDRtype shall be “static”.
The Subset element may be ignored.

neither the Period.SegmentList element nor the Period. SegmentTemplate element shall be
present

for Adaptation Sets conforming to this profile
— if either the AdaptationSet.SegmentList or the AdaptationSet.SegmentTemplat|

element is present in an AdaptationSet element then this AdaptationSet element may b
ignored.

o O

— if either the Representation.SegmentList orthe Representation.SegmentTemplat|
element is present in a Representation element then this Representation element may b
ignored.

[¢]

— if the Representation element deés not contain a BaseURL element then this
Representation element may be ignored.

— AdaptationSet elements with.AdaptationSet@subsegmentAlignment not present, or set
to 'false' may be ignored.

— Representation elemeénts with a @subsegmentStartsWithSAP value absent, zero (¢
greater than 3 may be ignored.

=

— Representation elements with @subsegmentStartsWithSAP value equal to 3 may be
ignored if bothrthe following conditions hold:

— thescontaining Adaptation Set contains more than one Representation, and

—=\ho other Representation has the same value for @mediaStreamStructureld.

Elements using the @xlink:href attribute may be ignored from the MPD. The Representations
conforming to this profile are those not accessed through an Adaptation Set that uses an
@xlink:href.

8.3.3 Segment format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD for this profile,
the following constraints shall be met:

86

Representations shall comply with the formats defined in 7.3, referring to the Segment formats in 6.3.
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— Each Representation shall have one Segment that complies with the Self-Initializing Media Segment

as defined in 6.3.5.2.

— All Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be placed before any Movie

Fragment ('moo£') boxes.

8.4 1SO Base media file format live profile

8.4.1 General

—

his profile is optimized for live encoding and may achieve latency of a few seconds by _enco
mmediate delivery of short Segments consisting of one or more movie fragments of ISO filesformat
ith relatively short duration. Each movie fragment may be requested as soon as available using a
enerated URL, so it is not normally necessary to request an MPD update prior to each”Segment

eamless switching within one Adaptation Set may be performed by first processing (i.e. dow
ecoding and presenting) the come-from Representations and then processing the go-to Represe
ote that despite the profile is optimized for live services, the MPD@Type attribute’may be setto 'st
istribute non-live content, for example in case a live Media Presentation is\terminated, but kept ava
n-Demand service.

O0OQ ZQ O (NQ <

—

8.4.2 Media Presentation Description constraints
Tlhe Media Presentation Description shall conform to the following constraints:
— The rules for the MPD and segments as defined in 7.3 shall apply.

— Representations not inferred to have\lprofiles equal to the profile identifier as defined
may be ignored.

— In addition, Representatien-elements contained in an AdaptationSet element complyi
profile shall have the following constraints:

— Representation elements with @startWithSAP value (either supplied directly or
from the containing AdaptationSet) equal to 3 may be ignored if both the following ¢
hold:

— ~the containing Adaptation Set contains more than one Representation, and

> no other Representation has the same value for @mediaStreamStructurelId.

=~ The SegmentTemplate element shall be present on at least one of the three levels, th
level containing the Representation, the Adaptation Set containing the Representatid

he ISO Live profile is identified by the URN “urn:mpeg:dash:profile:isoff-1ive:2011].

ling and
typically
template
request.

egments are constrained so that accessing Representations at Segment boundaties is enabled and

nloading,
ntation. .
htic' to
ilable as

in 8.4.1

ng to this

inherited
bnditions

e Period
n, or on

Rplnrpqpn’ra’rinn level itself

— Representation elements with a @startWithSAP value (either supplied directly or
from the containin) absent, zero or greater than 3 may be ignored.

— AdaptationSet elements with a @segmentAlignment value 'false' or absent
ignored.

— Representation elements with @startWithSAP value (either supplied directly or

inherited

may be

inherited

from the containing Adaptation Set) equal to 3 may be ignored if both of the following conditions

hold:
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— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureId.
Subset elements may be ignored.
Elements using the @xlink:href attribute may be ignored from the MPD. The Representations

conforming to this profile are those not accessed through an Adaptation Set that uses an
@xlink:href.

8.4.3 Jegment format constraints

Represe
the folloy

85 IS
8.51 (@
This prof

8.5.2 Media Presentation Description constraints

The Med

ntations and Segments referred to by the Representations in the profile-specific MPD for this"profilg,
ing constraints shall be met:

Representations shall comply with the formats defined in 7.3, referring to the Segnient formats in 6.3.
Each Representation shall have one Initialization Segment and at least one Media Segment.

Media Segments containing multiple Media Components shall comply:with the formats defined in
6.3.4.3, i.e. the brand 'msix".

In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall b
placed before any Movie Fragment ('moo£') boxes.

(]

D Base media file format main profile

eneral

le is identified by the URN “urn:mpeg:dashiprofile:isoff-main:2011".

ia Presentation Description shall conform to the following constraints:
The rules for the MPD and segments as defined in 7.3 shall apply.

Representations notiinferred to have @profiles equal to the profile identifier as defined in 8.5
may be ignored.

The Subset élement may be ignored.

Elements® using the @xlink:href attribute may be ignored from the MPD. The Representation
conforming to this profile are those not accessed through an Adaptation Set that uses a

>

@xXDink:href.

88

for Adaptation Sets conforming to this profile

— Representation elements with a @startWithSAP value greater than 3 or contained in an
AdaptationSet element with @subsegmentStartsWithSAP value greater than 3 may be
ignored.

— IfMPD@typeis ‘dynamic’,

— AdaptationSet elements with a @segmentAlignment value *false’ or absent may be
ignored;
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— Representation elements with a @startWithSAP value (either supplied directly or
inherited from the containing AdaptationSet) absent or zero may be ignored;

— Representation elements with @startWithSAP value (either supplied directly or
inherited from the containing AdaptationSet) equal to 3 may be ignored if both the

following conditions hold:

— the containing Adaptation Set contains more than one Representation, and

8.5.3 Segment format constraints

wal

epresentations and Segments referred to by the Representations in the profile-specificZ MPD for th
he following constraints shall be met:

—

— In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes
placed before any Movie Fragment ('moo£') boxes.

— Each Media Segment of the Representations nep having @startWithSAP present o

@startWithSAP value O or greater than 3 shall'comply with the formats defined in 6.3.4.3
brand 'msix’. .

8.6 MPEG-2 TS main profile

8.6.1 General

—

—

his profile is identified by the URN “urn:mpeg:dash:profile:mp2t-main:2011".

8.6.2 Media Presentation Description constraints

Tlhe Media Presentation Description shall conform to the following constraints:

— o other Representation as thesame value for emea i aS treamsS CrUC tCuUre T

— Atleast one SAP of type 1 to 3, inclusive, shall be present for each track in each Subsegment.

s profile,

— Representations shall comply with the formats defined in 7.3, referring te thé Segment formajts in 6.3.

shall be

r having
, i.e. the

his profile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream content.

The rules)for the MPD as defined in 7.4 shall apply.

Representations not complying with the restrictions defined in 7.4 or not inferred to have @profiles
equal to the profile identifier as defined in 8.6.1 may be ignored.

Representations not in group 0 may be ignored;

Subset may be ignored;
Representations containing the SegmentTimeline element may be ignored;

It shall be possible to present a presentation conforming to this profile without resolving
@xlink:href in AdaptationSet or SegmentList elements. Any initial Period elements using
@xlink:href may be ignored, and the first non-excluded Period must have an explicit @start
attribute. After the first non-excluded Period, there shall be no Period using @xlink:href.
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863 S

egment format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD for this profile,
the following constraints shall be met:

Representations shall comply with the formats defined in 7.4, referring to the Segment formats in 6.4.

8.6.4 Comments and recommendations

The follo

For Repr

8.7 Mi

871 (@

This prot
encoding
by guars
concater

This prof

8.7.2 Media Presentation Description constraints

The Med

[MPD) to ‘false’.

Mna-macba ucad if dacirad:
VitgTHay oeaSea T aeoeas

J

Representations not complying with the restrictions defined in 7.4 may still be present, but ‘the
presentation should be presentable if they are ignored;

[

Both, SegmentTemplate Or SegmentList elements may be used; the normal case \would be th
use of SegmentList elements, however clients should be capable of handling SegmentTemplat
elements.

esentations conforming to this profile, it is recommended that:
Index Segments are supplied.

AdaptationSet elements containing Representations conforming to this profile should not set th
value of the @segmentAlignment attribute (either supplied-directly or inherited from the containing

[0

Representations conforming to this profile should sef’the value of the @startWithSAP to 1 or 2.
@startWithSAP may be set to 3 if @mediaStreamStructurelId is identical across
Representations.

PEG-2 TS simple profile
eneral

ile is a subset of MPEG-2 T.Stmain profile as defined in 8.6. It poses more restrictions on content
and multiplexing in order(i0)'allow simple implementation of seamless switching. This is achievefd
nteeing that a media engine conforming to ISO/IEC 13818-1 can play any bitstream generated by

ation of consecutive segments from any Representation within the same Adaptation Set.

le is identified by'the URN “urn:mpeg:dash:profile:mp2t-simple:2011".

ia Presentation Description shall conform to the following constraints:

90

AlEMPD constraints of MPEG-2 TS Main Profile as defined in 8 6 2 shall he nhnynd;

Representations not complying with the restrictions defined in 7.4 or not inferred to have @profiles
equal to the profile identifier as defined in 8.7.1 may be ignored.

If an Index Segment is provided, any Adaptation Set with @subsegmentAlignment setto ‘false’
may be ignored;

Any Adaptation Set, which contains more than one Representation and has
@bitstreamSwitching notsetto ‘true’, may be ignored,;
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8.7.3 Segment format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD for this profile,
the following constraints shall be met:

— Representations shall comply with the formats defined in 7.4, referring to the Segment formats in 6.4.

— All Media Segment constraints of MPEG-2 TS main profile as defined in 8.6.3 shall be obeyed.

— PSI| information inhlllding versions_shall be identical within all R’nlnrnqnn’ra’rinne caontained in an

AdaptationSet;

— If MPEG-2 Conditional Access framework is used, same ECM shall be valid |[for tHe whole
Subsegment, or for the whole Segment if Index Segment is not present.

— For an Index Segment, any single Segment Index ('sidx') box may either refefrence media| or other
'sidx', but the same 'sidx' box may not reference both.

8.7.4 Recommendations
Hor Representations conforming to this profile, it is recommended that:
— Index Segments are supplied,

— SegmentTemplate elements are used.
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Annex A
(informative)

Example DASH client behaviour

A.1 Infroduction

The info
DASH cl
features

A.2 Ov

A DASH

'dynami

The des
location
element.

mation on client behaviour is purely informative and does not imply any normative procedures o
ent implementations. However, this information may serve as a guideline to better understand’certai
pf the formats in the normative parts of this part of ISO/IEC 23009.

5 9

erview

client is guided by the information provided in the MPD. This example assumes that the MPD@type is
='. The behaviour in case MPDG type being 'static'is basically a subset)of the description here.

cription in this Annex assumes that the client has access to the MPD at time FetchTime, at its initi
f no MPD.Location element is present, or at a location specified in any present MPD.Locatio
FetchTime is defined as the time at which the server processes the request for the MPD from th

client. The client typically should not use the time at which it actually successfully received the MPD, bt

should t
fetching
since the

The follo

1)

hke into account delay due to MPD delivery and processing. The fetch is considered successful
bither if the client obtains an updated MPD or the client verifies that the MPD has not been update,
previous fetching.

[oN

wing example client behaviour is expected to_provide a continuous streaming experience to the user

The client parses the MPD, selects a.set of Adaptation Sets suitable for its environment based o
information provided in each of the.AdaptationSet elements. The selection of Adaptation Set
may also take into account information provided by the AdaptationSet@group attribute and any
constraints of a possibly present Subset element.

[ =]

Within each Adaptation Setit selects one specific Representation, typically based on the value of th
@bandwidth attribute; but also taking into account client decoding and rendering capabilities. The,
it creates a list of aéeessible Segments for each Representation for the actual client-local time NOW/
measured in walléelock time taking into account the procedures introduced in A.3.

> O

The client actesses the content by requesting entire Segments or byte ranges of Segments. The
client requests Media Segments of the selected Representation by using the generated Segment lis{.

Thelclient buffers media of for at least value of @minBufferTime attribute duration before starting

the)presentation. Then, once it has identified a Stream Access Point (SAP) for each of the medig

92

streams n the different Representations, 1t starts rendering (in wall-clock-time) of this SAP not before
MPD@availabilityStartTime + PeriodStart +Tsap and not after
MPDQRavailabilityStartTime + PeriodStart +Tspp + @timeShiftBufferDepth provided the
observed throughput remains at or above the sum of the @bandwidth attributes of the selected
Representations (if not, longer buffering may be needed). For services with MPD@type="dynamic"',
rendering the SAP at the sum of MPDRavailabilityStartTime + PeriodStart +Tspp and the
value of MPD@suggestedPresentationDelay is recommended, especially if synchronized play-
out with other devices adhering to the same rule is desired.
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Once the presentation has started, the client continues consuming the media content by continuously
requesting Media Segments or parts of Media Segments. The client may switch Representations
taking into account updated MPD information and/or updated information from its environment, e.g.
change of observed throughput. With any request for a Media Segment containing a stream access
point, the client may switch to a different Representation. Seamless switching can be achieved, as
the different Representations are time-aligned. Advantageous switching points are announced in the
MPD and/or in the Segment Index, if provided.

With the wall-clock time NOW advancing, the client consumes the available Segments. As NOW
advances the client possibly expands the list of available Segments for each Representation

0w —

>

7)

\.3 Segment list generation

according to the procedures specified in A.3 If the following conditions are both true, an|updated
MPD should be fetched:

i) The @mediaPresentationDuration attribute is not declared, or if any media described in the
MPD does not reach to the end of the Media Presentation and

i) the current playback time gets within a threshold (typically described\by at least the sum of the
value of the @minBufferTime attribute and the value of the fdiration attribute¢ (or the
equivalent value in case the SegmentTimeline is used) of the/media described in the]MPD for
any consuming or to be consumed Representation.

If the clauses in 6) are true, the client should fetch a new~\MPD, and update FetchTinje. Once
received the client takes into account the possibly updated MPD and the new FetchTinje in the
regeneration of the accessible Segment list for each Representation.

n the following clauses a brief overview on Segment list.generation, seeking, support for trick mgdes and
witching Representations are provided.

A.3.1 General
ssume that the DASH client has access to an MPD. This clause describes how a client may g¢
ient-local time NOW. In this description, the term NOW is used to refer to “the current value of thg
synchronized with a DASH server, which is in turn is expected to be synchronized to UTC, may eXx
igsues in accessing Segments as the Segment availability times provided by the server and the |

NOW may not be synchronized. Therefore, DASH clients are expected to synchronize their clo
dlobally accurate time standard.

Table A.1 — Segment list in example client

nerate a

A
Segment list for one Representation-as shown in Table A.1 from an MPD obtained at FetchTime at @ specific
G

clock at

the reference client when performing the construction of an MPD Instance from an MPD”. A client that is not

perience
bcal time
cks to a

Parameter Name Cardinality Description
| [Segments 1 Provides the Segment URL list.
InitializationSegment 0,1 Describes the Initialization Segment. If not present each Media Segmept is self-
initializing.
URL 1 The URL where to access the Initialization Segment (the client may add a byte range
to the URL request if one is provided in the MPD).
MediaSegment 1...N Describes the accessible Media Segments.
startTime 1 The MPD start time of the Media Segment in the Period relative to the start time of
Period.
duration 1 The MPD duration for the Segment
URL 1 The URL where to access the Media Segment, possibly combined with a byte range.
IndexSegment 1...N Describes the accessible Index Segments, if present.
URL 1 The URL where to access the Index Segment, possibly combined with a byte range.
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According to 5.3.9 there exist three different ways to describe and generate a Segment List. This description
focuses on the first two where either a SegmentList element or a SegmentTemplate element is present.
The case with a single Media Segment using BaseURL element and SegmentBase element is considered
straightforward.

a)

b)

c)

d)

A.3.2 Template-based generation of Segment list

If the Rlepresentation contains or inherits a SegmentTemplate element, then' the procedures in th
subclause are used to generate a list of Segment parameters, i.e. Segment URLs and Media Segment star
times.

Assume [that the Period end time documented in the current MPD with fetch time FetchTime is defined a
PeriodEndTime. For any Period in the MPD except for the last oneflthe PeriodEndTime is obtained as th
value of the PeriodStart time of the next Period. For the last Period\in' the MPD

For the SegmentTemplate element, the relevant identifiers are replaced in the SegmentTemplate@media

Assume | that Media Segments withint a Representation have been assigned consecutive numbers
j=@starfNumber, @startNumber~+ 1 i.e. the first Media Segment has been assigned the numbe
i=@starfNumber, the second Media Segment has been assigned the index i=@startNumber+2, and so on.
If Index $egments are provided;-each Index Segment has an identical index i assigned to it.

A valid list of Media Segments with Segment indices i/, MediaSegment.StartTime[i] and MediaSegment.URL[/

and if gresent, a corresponding list of Index Segments with IndexSegment.URL[i], i=@startNumbef,
@startNumber +\X.., is obtained as follows using the @duration attribute for this Representation:

94

If the Representation contains or inherits a SegmentTemplate element, then the procedures in A.3.2
are used to generate a list of Media Segments.

If the Representation contains or inherits one or more SegmentList elements, providing a set of explicit

URL{s)for Media-Segments-then-the procedures-in-A.3.3-are-used-to-generate a-list of Media-Segment
\-7 ~J 7 Ll ~J ~J

If the MPDRtype attribute is 'dynamic', then the restrictions on Media Segment Lists as provided i
A.3.4 need to be taken into account.

=)

The [client should only request Segments that are included in the Segment list when generated at the
actupl wall-clock time NOW.

—~

b »

— |if the MPD@mediaPresentationDuration attribufe’is present, then PeriodEndTime is defined as
the end time of the Media Presentation,

— |if the MPD@mediaPresentationDuratigon attribute is not present, then PeriodEndTime is defined
as FetchTime + MPD@minimumUpdatePeriod.

=

1) |Seld=@startNumber.

3) The URL of the Media Segment i, MediaSegment.URL[], is obtained by replacing the
$Number$ identifier by i in the template.

4) If Index Segments are present, the URL of the Index Segment /i, IndexSegment.URL][]], is obtained by

replacing the $Number$ identifier by i in the template. Furthermore, any relative URLs are resolved
by reference resolution.
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If ((PeriodStart + MediaSegment.StartTime[/] + @duration) <= PeriodEndTime) then increment i,
set MediaSegment.StartTime[]] = MediaSegment.StartTime[i-1] + @duration, and proceed with
step 3. Otherwise, continue with step 6.

A new Media Segment is added to the list, i.e. i = i + 1, MediaSegment.StartTime[i] =
MediaSegment.StartTime[i-1] + @duration and the guaranteed duration is set to
MediaSegment.duration[i] = PeriodEndTime - MediaSegment.StartTime[i] The restrictions as
specified in A.3.4 are applied for the creation of the accessible list of Media Segments and this
concludes Segment List generation.

e Segments are used to compute the start times and durations. Also, depending onthe" (dentifier,

jyinstead of the @duration attribute a SegmentTimeline element is given, then the variable durations of
t

Number$ or $Time$, the appropriate replacements are done as introduced in 5.3.9.6.) If nejther the

o B>

] c @ Ix

= > n o =

=

.3.3 Playlist-based generation of Segment list

valid
lediaSegment.StartTime[i] and MediaSegment.URL[/], and if present, a corresponding list of Index Segments
ith IndexSegment.URL][/] is obtaingd as follows:

duration nor the SegmentTimeline element is given, then the MediaSegment.StartTime[1] of|the only
rovided Segment is set to 0.

If the Representation contains or inherits one or more SegmentList elements,/each containing SegmentURL
lements, then the procedures specified in this subclause apply to generate)a valid list of accessible Segment
RLs and Media Segment start times.

Assume that Media Segments within a Representation have” been assigned consecutive| indices
[F@startNumber, @startNumber+1, ...., i.e. the first Media Segment has been assigned i=@startiNumber,
the second Media Segment has been assigned i=@startNumber+1, and so on. If an Index Segment is
provided for each Media Segment, each Index Segment hasan identical index i assigned to it.

a SegmentTimeline element has been given, alistof Segment start times and durations is first generated
y expanding the SegmentTimeline from its run-length compressed form into a SegmentTimelipeList of
tartTime values for each Segment. This new listiis indexed starting at @startNumber.

list of Media Segments witho-"Segment indices i=@startNumber, @startNumber+1, ...,

Set i=@startNumber:
The MPD start time’of the first Media Segment is 0, i.e. MediaSegment.StartTimel[i] = 0.

The URL of the Media Segment i, MediaSegment.URL]i], is obtained as the SegmentURL@media
attribute-Of-the (i-@startNumber +1)th SegmentURL element in the SegmentList elemgnt taking
into account URI reference resolution, possibly using the byte range specified in the @medjarange
attribute of the same SegmentURL element, if present.

The URL of the Index Segment i, IndexSegment.URL]i], is obtained also from the SegmentURL
element or inherited from above

6)

If the @duration attribute is provided, then the MediaSegment.StartTime[i] of Media Segment i is
obtained as (-@startNumber -1)*@duration. If the @duration attribute is not provided and a
SegmentTimeline element is in effect then the variable durations are taken into account for the
computation of the start times. Otherwise, the MediaSegment.StartTime[1] of the only provided
Segment is set to 0.

If this is not the last SegmentURL element, a new Media Segment is added to the list, i.e. i =i+ 1,
and proceed with step 2; Otherwise continue with step 5.

The restrictions as specified in A.3.4 are applied for the creation of the accessible list of Media
Segments. This concludes Segment list generation.
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A.3.4 Media Segment list restrictions

The Media Segment List is restricted to a list of accessible Media Segments, which may be a subset of the
Media Segments of the complete Media Presentation. The construction is governed by the current value of the
clock at the client NOW.

Generally, Segments are only available for any time NOW between MPDRavailabilityStartTime and
MPD(@availabilityEndTime. For times NOW outside this window, no Segments are available.

In additionfor services with MPDQtvpe="dvnamic' assume the variable CheckTime associated to an MPD

with FetdhTime is defined as:

[oN

1) |[If the MPD@minimumUpdatePeriod attribute in the client is provided, then the check time is déefine
as the sum of the fetch time of this operating MPD and the value of this attribute, i.e. CheckTime
FetchTime + MPD@minimumUpdatePeriod.

2) |If the MPD@minimumUpdatePeriod attribute in the client is not provided, external‘means are usefd
to determine CheckTime, such as a priori knowledge, or HTTP cache headers, etc.

The CheckTime is defined on the MPD-documented media time axis; when the clieht’s playback time reaches
CheckTime - MPD@minBufferTime it should fetch a new MPD.

Then, the Media Segment list is further restricted by the CheckTime together with the MPD attribute
MPD@timeShiftBufferDepth such that only Media Segments for avhich the sum of the start time of the
Media Segment and the Period start time falls in the interval [NOW- MPD@timeShiftBufferDepth |-
@duration, min(CheckTime, NOW)] are included.

A.4 Seeking

Assume [that a client attempts to seek to a specific Media Presentation time T, in a Representation relative f
the PeripdStart time. According to 7.2.1, the jpresentation times within each Period are relative to th
PeriodStart time of the Period minus the valug,of the @presentationTimeOffset, To, of the containing
Representation.

D O

Based on the MPD, the client has access to the MPD start time and Media Segment URL of each Segment i
the Representation, along with Index-Segment URL, if present. The Segment number of the Segment mos$
likely to ¢ontain media samples _for-Media Presentation time T, is obtained as the maximum Segment index i
for whicl the start time MediaSegment[i].StartTime is smaller or equal to the T,. The Segment URL
obtained|as MediaSegment[iZ}?URL.

[ =]

Note that timing information in the MPD may be approximate due to issues related to placement of Strear
Access Points, alignmient of media tracks and media timing drift. As a result, the Segment identified by th
procedure above\may begin at a time slightly after T, and the media data for presentation time may be in th
previous|Media-Segment. In case of seeking, either the seek time may be updated to equal the first sampl
time of the-retrieved Media Segment, or the preceding Media Segment may be retrieved instead. Howeve
note thaflduring continuous playout, including cases where there is a switch between alternative versions, th
media data for the time between T, and the start of the retrieved Segment is always available.

- O D D =S

D

For accurate seeking to a presentation time T,,, the DASH Client needs to access Stream Access Points
(SAP). To determine the SAP in a Media Segment in case of DASH, the client may, for example, use the
information in the Segment Index if present to locate the random access points and the corresponding
presentation time in the Media Presentation.

In the case that the Media Presentation is based on the ISO base media file format and a Segment is a movie
fragment, it is also possible for the client to use information within the ‘moof’ and ‘mdat’ boxes, for example,
to locate Stream Access Points in the media and obtain the necessary presentation time from the information
in the movie fragment and the Segment start time derived from the MPD. If no SAP with presentation time

96 © ISO/IEC 2012 — Al rights reserved


https://standardsiso.com/api/?name=4bf5f336628bfc34ecfd9955476ebb4f

ISO/IEC 23009-1:2012(E)

before the requested presentation time Ty, is available, the client may either access the previous Segment or
may just use the first SAP as the seek result. When Media Segments start with a SAP, these procedures are
simplified.

In the case that the Media Presentation is based on MPEG-2 TS, the presentation units corresponding to the
desired presentation time Ty can be identified by using the indexing information, if present, in conjunction with
the differential value of the presentation time stamps (PTS) within the Media Segment. For example, if Tys
denotes the presentation time corresponding to the last SAP leading the desired seek time tp, with a
corresponding PTS denoted as PTS®, then the desired seek position within the media has a PTS expressed
as: ((Ty - Tws)*timescale+PTSg%2%.

Iso note that not necessarily all information of the Media Segment needs to be downloaded.to.adcess the
resentation time Ty. The client may for example initially request the Segment Index from thecbeginning of the
ledia Segment using partial HTTP GET. By use of the Segment Index, Segment timing can"be mppped to
yte ranges of the Segment. By continuously using partial HTTP GET requests, only the“relevant pafts of the
ledia Segment may be accessed for improved user experience and low start-up delays.

=020 >

>

\.5 Support for trick modes

he client may pause or stop a Media Presentation. In this case client simply stops requesting Media
egments or parts thereof. To resume, the client sends requests tocMedia Segments, starting with|the next
ubsegment after the last requested Subsegment.

N -

f a specific Representation or SubRepresentation element includes the @maxPlayoutRate jattribute,
hen the corresponding Representation or Sub-Representation may be used for the fast-forward trick mode.
he client may play the Representation or Sub-Representation with any speed up to the regular spged times
e specified @maxPlayoutRate attribute with the.same decoder profile and level requirements as the
rmal playout rate. If a specific Representation or SubRepresentation element inclydes the
codingDependency attribute with value set o 'false’, then the corresponding Representation or Sub-
epresentation may be used for both fast-forward and fast-rewind trick modes.

[ —

= -

ub-Representations in combination with. Index Segments and Subsegment Index boxes may be [used for
ficient trick mode implementation. Given a Sub-Representation with the desired @maxPlayoutRatg, ranges
rresponding to SubRepresentation@level all level values from
ubRepresentation@dependencylLevel may be extracted via byte ranges constructed from the
information in Subsegment dndex Box. These ranges can be used to construct more compact HTTP GET
request.

.6 Switching Representations

ased on _updated information during an ongoing Media Presentation, a client may decide tp switch

epresentations. Switching to a “new” Representation is equivalent to tuning in or seeking to [the new

epresentation from the time point where the "old" Representation has been presented. Once switching is

sifed; the client should seek to a SAP for each media stream in the “new” Representation at 3 desired

resentation time tp later than and close to the current presentation time. Presenting the “old” Repregentation
up to the SAP in the “new” Representation enables seamless switching.

If @segmentAligment is set true and the @startWithSAP is set to 1, 2 or 3 (and in the latter case the
Representation@mediaStreamStructureld is identical for the two Representations), then the client
may switch at any Segment boundary by just concatenating Segments with consecutive indices from different
Representations. No overlap downloading and decoding is required.

The same can be achieved on Subsegment level with @subsegmentAlignment set true and
@subsegmentStartsWithSAP the same values and conditions as above.
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A.7 Reaction to error codes

The DASH access client provides a streaming service to the user by issuing HTTP requests for Segments at
appropriate times. The DASH access client may also update the MPD by using HTTP requests. In regular
operation mode, the server typically responds to such requests with status code 200 OK (for regular GET) or
status code 206 Partial Content (for partial GET) and the entity corresponding to the requested resource.
Other Successful 2xx or Redirection 3xx status codes may be returned.

HTTP requests may result in a Client Error 4xx or Server Error 5xx status code. Some guidelines are provided
in this subclause as to how an HTTP client may react to such error codes

If the DASH access client receives an HTTP client or server error (i.e. messages with 4xx or 5xx error-code),
the client should respond appropriately (e.g. as indicated in RFC 2616) to the error code. In particular) clients
should handle redirections (such as 301 and 307) as these may be used as part of normal operation:

If the DASH access client receives a repeated HTTP error for the request of an MPD,(the appropriat
response may involve terminating the streaming service.

]

=~

If the DAISH access client receives an HTTP client error (i.e. messages with 4xx errof,code) for the request ¢
an Initialjzation Segment, the Period containing the Initialization Segment may net be available anymore g
may not pe available yet.

=

Similarly| if the DASH access client receives an HTTP client error (i.e. mesSages with 4xx error code) for the
request pf a Media Segment, the requested Media Segment may not-bé available anymore or may not bge
availabld yet. In both these case the client should check if the precision of the time synchronization to p
globally §ccurate time standard is sufficiently accurate. If the clock.is believed accurate, or the error re-occurs
after any| correction, the client should check for an update of the MPBD.

Upon regeiving server errors (i.e. messages with 5xx error code), the client should check for an update of th
MPD. If multiple BaseURL elements are available, the client may also check for alternative instances of the
same coptent that are hosted on a different server.

[

A.8 Encoder clock drift control

Non-alighment between the end of a Representation in one Period and the start time of the next Period ma
be caused by encoder clock inaccuracy. The client should align the Media Presentation time at each Perio
start. In addition, significant deviations' of the start time of Segments to the media time should be detected an
drift-compensating measures may be applied even before the start of the next Period is reached.

O 0O

[¢)

Over a lpnger operation time, a difference in clock accuracy of the encoder and decoder may cause th
playbacK to lag behind feal-time or to interrupt temporarily due to the client trying to access data faster tha
real-time

>

For ISO |base media file format based, clients may avoid these anomalies by using the Producer Reference
Time boxes .as/follows. The pace r; of the encoder clock in relation to the UTC is recovered from Producer
Referenge Time boxes. If the relative pace r4 is less than 1, equal to 1, or greater than 1, the encoder clock

lowh—than th LTC o on dontingl ~on comparad—t tha LITOC ~r f tar thaon th LT d
runs m T SIowWwiy—trar Cc— O T o, at_arr iAo ar— patC—ourmparcU— o tnC— O T o, Ul asStCi— trar i~ o To,

respectively. The pace r, of the receiver playout clock in relation to UTC is created by accessing a UTC
source. A timescale multiplication factor ¢ is equal to r4/r,. A presentation time on a timeline of the receiver
playout clock is derived for each sample or access unit by multiplying the composition time of the sample (as
indicated by the file format structures) or the presentation time of the access unit (as indicated by the
respective Program Elementary Stream header) by the timescale multiplication factor c.

In case of MPEG-2 TS segments, PCR-based drift control may be used.
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Annex B
(normative)

MPD schema
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<?xml ver51on—"1 om?>

cochema | coce-—urnempeg  DASH: chema - MPD-2077"

Names

'J,lf"unquallfled"

tE t="qualified"

xmlns xs—'http://www w3.0rg/2001/XMLSchema"
xmlns:xlink="http://www.w3.0rg/1999/x1link"
s="urn:mpeg:DASH:schema:MPD:2011">

xml

<xs:import nar

<xs:annotation>
<xs:appinfo>Media Presentation Description</xs:appinfo>
<xs:documentation xml:lang="en">

</xs:documentation>
</xs:annotation>

<xs:sequence>
<xs:element name="ProgramInformation"
s="unbounded" />
<xs:element name="BaseURL"
<xs:element n "Location"
<xs:element n
<xs:element n
<xXs: any nan
</xs:sequence>
<xs:attribute nea
<xs:attribute
<xs:attribute
<xs:attribute

mpxOccur

focer

o

id" type
"profiles"

xs? ing"/>

B="xs:string" us

<xs:attribute 1
<xs:attribut ,
<xs: attrlb

<xs:anyA 1
</xs: comp y

<l== ntatlon Type enumeration -->
<xs: leType name="PresentationType">
:restriction ="xs:string">

'suggestedPresentationDelay"
"maxSegmentDuration" tyj

"maxSubsegmentDuration" t
bace="##other"

Lype

pr

ace="http://www.w3.0rg/1999/x1link" schemalocat

This Schema defines the Media Presentation Description for MPEG

<!-- MPD: main element -->

<xs:element name="MPD" type="MPDtype"/> Q
<!-- MPD Type --> QQ
<xs:complexType name="MPDtype">

L/po:"Prga;%mlnformatlonType

="0" maxO
="unbounded" />

=" requlred"/>

"type" LA<:§\ resentationType" faul
"availabilItyStartTime" type="xs:dateTime"/>

<xs:attribute "avail@®RilityEndTime" type="xs:dateTime"/>
<xs:attribute n "me esentationDuration" type="xs:duration"/>
<xs:attribute nea " umUpdatePeriod" type="xs:duration"/>
<xs:attribute n BufferTime" type="xs:duration" use="required"/>
<xs:attribute n timeShiftBufferDepth" type="xs:duration"/>

="xs:duration"/>
»="xs:duration"/>
="xs:duration" />
ntents="lax"/>

{on-"xlink.xsdy &
ion="x . %@
(1/

@
£

S

—ngn

minOccurs

s="unbounded" />
="unbounded" />

="0" maxOccur
1rs

rs="unbounded" />

t="static"/>

CE) <xs:enumeration - "static"/>
s o ot o o LS EEINER o Ll
</xs:restriction>
</xs:simpleType>
<!-- Period -->
<xs:complexType name="PeriodType">
<xs:sequence>
<xs:element 1 "BaseURL" type="BaseURLType" minOccurs= “s="unbounded" />
<xs:element r "SegmentBase" type="SegmentBaseType" *"O"/>
<xs:element "SegmentList" type="SegmentListType" n al "O"/>
<xs:element "SegmentTemplate" type="SegmentTemplateType" min

<xs:element r

?*"AdaptatlonSet" £ YK

maxOccurs="unbounded" />
<xs:element n "Subset" type="SubsetType" minOccurs=
<xs:any namespace="##other" processContents="lax"

"AdaptationSetType" mi

"0" maxO

minOccurs

ﬂOL

="0" maxOccurs="unbounded" />
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</xs:sequence>
<xs:attribute ref="xlink:href"/>
<xs:attribute ref="xlink:actuate" default="onRequest"/>

<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:duration"/>
<xs:attribute name="duration" type="xs:duration"/>

<xs:attribute name="bitstreamSwitching" t

tpe—"xs-boolean" default="false"/>

<xs:anyAttribute namesp ="##other" proc ents="lax"/>
</xs:complexType>
<!-- Adaptation Set -->
<xs:complexType name="AdaptationSetType">
<xs:complexContont
<xp:extension ba: "RepresentationBaseType">
xs:sequence> ?\(1/
<xs:element name="Accessibility" type="DescriptorType" minC ="Q" ()
maxC s="unbounded" /> A
<xs:element name="Role" type="DescriptorType" mir " ma "unbounded"h\’
<xs:element name="Rating" type="DescriptorType" min ="0" max "unbou 4 />
<xs:element name="Viewpoint" type="DescriptorType" minO ="Q" " nded" />
<xs:element name="ContentComponent" type="ContentComponentType" g (%)
mas s="unbounded" /> (1(
<xs:element name="BaseURL" type="BaseURLType" minO ="0" ma unded" />
<xs:element name="SegmentBase" type="SegmentBaseType ¢ (:)
<xs:element name="SegmentList" type="SegmentListType"
<xs:element name="SegmentTemplate" /g(z"SegmentTemplateType ="0"/>
<xs:element name="Representation" type="RepresentationType" min "o"
5="unbounded" /> \
/xs:sequence> $\
xs:attribute ref="xlink:href"/> C)
xs:attribute re xlink:actuate" default="onRequest"/> Q
xs:attribute name="id" type="xs:unsignedInt"/> <:>
xs:attribute name="group" type="xs:unsignedInt"/> <2
xs:attribute name="lang" '/g(z"XS'language"/> <>
xs:attribute name="contentType" type="xs:string"/>
xs:attribute name="par" i;pe—"RatloType"/> Qb
xs:attribute name="minBandwidth" *"*e—"xS‘unsha§§dInt"/>
xs:attribute name="maxBandwidth" '/g(z"xs ungigriedInt" />
xs:attribute name="minWidth" type="xs:unsi Int"/>
xs:attribute name="maxWidth" type="xs:uns edInt"/>
xs:attribute name="minHeight" type="xs; \§igned1nt"/>
xs:attribute name nsignedInt"/>
xs:attribute name i '6§r,"FrameRateType"/>
xs:attribute name="maxFrameRate" "FrameRateType" />
xs:attribute name="segmentAlignm \% type="ConditionalUintType" default="false"/>
xs:attribute name="subsegmentAlIgnment" type="ConditionalUintType" default="false"/>
xs:attribute name="subsegmeR{StartsWithSAP" type="SAPType" default="0"/>
xs:attribute name="bitst witching" type="xs:boolean"/>
</Kks:extension>
</xs|:complexContent> (:)
</xs:cpmplexType> ‘
<!-- Rptio Type for s par —-->
<xs:sijmpleType name= oType">
<xs:frestriction g:2"xs:string">
<xp:pattern = "[0-9]*:[0-9]1*"/>
</xs}| restrlc
</xs:51mpleT@
<!-- Tkp Frame Rate -->
<xs:sif Type name="FrameRateType">
<xs: rigtionbasa=lyg.gtpingn

<xs:pattern value="[0-9]*[0-9] (/[0-9]1*[0-9])2"/>
</xs:restriction>
</xs:simpleType>

<!-- Conditional Unsigned Integer (unsignedInt or boolean) -->
<xs:simpleType name="ConditionalUintType">

<xs:union memberTypes="xs:unsignedInt xs:boolean"/>
</xs:simpleType>

<!-- Content Component -->
<xs:complexType name="ContentComponentType">
<xs:sequence>
<xs:element name="Accessibility" type="DescriptorType" minO

curs="0" ma

curs="unbounded" />
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<xs:element n ="0" maxOccurs="unbounded" />

~="Role" type="DescriptorType" minOcc

<xs:element ="Rating" type="DescriptorType" m "0" maxOccurs="unbounded"/>
<xs:element ="Viewpoint" type="DescriptorType" rs="0" maxOccurs="unbounded"/>

<xs:any nam ontents="1lax" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute nam

<xs:attribute n

ace="##other" proc

e="id" type="xs:unsignedInt"/>
="lang" type="xs:language"/>
<xs:attribute nea "contentType" type="xs:string"/>
<xs:attribute n "par" type="RatioType"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

"

| —— Renresentation ——

<xs:complexType nar "RepresentationType"> (]/
<xs:complexContent> N
<xs:extension base="RepresentationBaseType"> ()

<xs:sequence> .
<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" ﬁaxOCfir':"unbskpded“/>
<xs:element name="SubRepresentation" type="SubRepresentationType" 1 Occ 5="0"

mpxOccurs="unbounded" /> ()

<xs:element name="SegmentBase" type="SegmentBaseType" minOccur “O"(é;}

<xs:element n ="SegmentList" type="SegmentListType" minOccur “Q"r'

<xs:element name="SegmentTemplate" type="SegmentTemplateType" furs="0"/>
</xs:sequence>
<xs:attribute name="id" type="StringNoWhitespaceType" ="reqg <Z? "/>
<xs:attribute n ="pandwidth" type="xs:unsignedInt" :“reez} ed" />
<xs:attribute n ="qualityRanking" type="xs:unsignedInt"/
<xs:attribute n ="dependencyId" type—"StrianectorType"%Q
<xs:attribute name="mediaStreamStructureId" type="Strin ctorType"/>

</xs:extension>

</xs:complexContent> OQ

</xs:complexType>

<!-- String without white spaces --> 0\\
<xs:simpleType name="StringNoWhitespaceType"> %\

<xs:restriction se="xs:string">

<xs:pattern value="["\r\n\t \p{Z}]*"/> QS>

</xs:restriction> \g&

</xs:simpleType> )
2

<!-- SubRepresentation --> C)

<xs:complexType name "SubRepresentad$pnType“>
<xs:complexContent> N C)
<xs:extension ba~@—"Repres{igg%ionBaseType">
<xs:attribute n ="level™ type="xs:unsignedInt"/>
<xs:attribute name="d&gefidencyLevel" type="UIntVectorType"/>
<xs:attribute n dwidth" type="xs:unsignedInt"/>
<xs:attribute naci) ontentComponent" type="StringVectorType"/>

</xs:extension>
</xs:complexConte<:>’

</xs:complexType>(E)
<!-- Represe ci%n base (common attributes and elements) -->
<xs:comple ~-="RepresentationBaseType">
<xs:seq e>
<XS ment name="FramePacking" type="DescriptorType" minOccurs="0" maxOccl "/>
< ement n ="AudioChannelConfiguration" type="DescriptorType" m
mpxOc cegd="unbounded" />
s:element name="ContentProtection" type="DescriptorType" minOccurs="0"
ﬁa(%5c415:"unbounded"/>
Siany namespace="4##other' oroceccContante=Nlgy" minQecurs—NQN povOccurc—uphounded!
</xs:sequence>
<xs:attribute n "profiles" type="xs:string"/>
<xs:attribute 1 "width" type="xs:unsignedInt"/>

<xs:attribute
<xs:attribute
<xs:attribute 1
<xs:attribute 1
<xs:attribute nar
<xs:attribute
<xs:attribute 1
<xs:attribute 1
<xs:attribute
<xs:attribute
<xs:attribute

="height" type="xs:unsignedInt"/>
="sar" type="RatioType"/>

"frameRate" type="FrameRateType"/>
"audioSamplingRate" type="xs:string"/>
="mimeType" type="xs:string"/>
="segmentProfiles" type="xs:string"/>
"codecs" type="xs:string"/>
"maximumSAPPeriod" type="xs:double"/>
="startWithSAP" type="SAPType"/>
="maxPlayoutRate" type="xs:double"/>
ie="codingDependency" type="xs:boolean"/>
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