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Foreword

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

techni

and rjon-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field, ¢
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

The

Standards adopted by the joint technical committee are circulated to national bodies for voting. F
an International Standard requires approval by at least 75 % of the national bodies casting a vote,.

Atten
rights

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

ISO/IEC 23009 consists of the following parts, under. the general title /nformation technology

adapt

— F

ain task of the joint technical committee is to prepare International Standards. Draft

f information

Part 2.

International

Publication as

ion is drawn to the possibility that some of the elements of this.dociment may be the subject of patent

ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

jve streaming over HTTP (DASH):

art 1: Media presentation description and‘segment formats

technology,

— 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 focuses not on client or server procedures but on the data formats used to provide a DASH
Media Presentation.

This part of IBO/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
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Information technology — Dynamic adaptive streaming over
HTTP (DASH) —

Part 1:
Media presentation description and segment formats

1

[da)

This part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description a

for dy
over {

2 Normative references

The f{
refere
docur

ITU-T]
assod

ISO/IH
Codin

ISO/II
forma

ISO/IY
codin

IETF
Desc

IETF

jcope

namic adaptive streaming delivery of MPEG media over HTTP. It is applicable to strear
he Internet.

ollowing referenced documents are indispensable{for the application of this documer
nces, only the edition cited applies. For undatéd references, the latest edition of th
nent (including any amendments) applies.

Rec. H.222.0 | ISO/IEC 13818-1, Informatioh technology — Generic coding of moving
iated audio information: Systems

EFC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Ady
g

EC 14496-12, Information_technology — Coding of audio-visual objects — Part 12: ISO b3
t (technically identical to ISO/IEC 15444-12)

EC 23003-3, Information technology — MPEG audio technologies — Part 3: Unified spee
)

RFC 1521/ MIME (Multipurpose Internet Mail Extensions) Part One: Mechanisms for S
ibing the Format of Internet Message Bodies, September 1993

REC\1738, Uniform Resource Locators (URL), December 1994

nd Segments
ning services

t. For dated
e referenced

pictures and

anced Video

se media file

ch and audio

becifying and

IETF RFC 2141, URN Syntax, May 1997

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,

3.1 Terms

definitions, symbols and abbreviated terms

and definitions

For the purpdg

3.1.1
access unit
unit of a med

31.2
accessibility
degree to wh
possible

3.1.3
Adaptation §

ses of this document, the following terms and definitions apply.

a stream with an assigned Media Presentation time

ich a media content or certain media content components are avdilable to as many peoy

et

set of interchgingeable encoded versions of one or several media content components

3.1.4

available Se¢
Segment that
with an HTTH

3.1.5

pment
is accessible at its assigned HTTP-URL and»a possibly assigned byte range, that is the re
GET results in a reply of the Segment and'2xx status code

Bitstream Switching Segment

Segment that

3.1.6
complement

if present contains essential data'to switch to the Representation it is assigned to

ary Representation

Representation which complements at least one dependent Representation

3.1.7

continuous media

media with ar

3.1.8
DASH metric

inherent-hotion of time, for example, speech, audio, video, timed text or timed metadata

ble as

quest

metric identifi

dhy kav and dafinad in thic nart of 1ISO/I
A=~ < SeHReaH TSP 1S9

3.1.9

o o
oicTyartS T

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

© 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
Segment containing metadata that is necessary to present the media streams encapsulated in Media
Segmentis

content component
one ¢ontinuous component of the media content with an assigned media“component type| that can be
encoded individually into a media stream

3.1.17
media content component type
a sindle type of media content such as audio, video, or text

3.1.11

media content period
set off media content components that have a common timeline as well as relationships on how they can be
presented

Presentation Description

MPD

formalized description for<a.Media Presentation for the purpose of providing a streaming service

3.1.21
Media Presentation timeline
concdtenation efthe timeline of all Periods which itself is common to all Representations in the Period

3.1.24
Media Segment
Seg i i i i i ith—zero or more
preceding 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 3
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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 of the Media Presentation, where a contiguous sequence of all Periods constitutes the Media
Presentation

3.1.28
presentation time
time associated to an access unit that maps it to the Media Presentation timeline

3.1.29
remote element
element that Is not fullly contained in the MPD document but is referenced in the MPD with an HTTP-URL

3.1.30
Representation
collection and encapsulation of one or more media streams in a delivery format and associated with
descriptive metadata

3.1.31
Segment
unit of data agsociated with an HTTP-URL and optionally a byté range that are specified by an MPD

3.1.32
Segment availability start time
time instant in wall-clock time at which a Segmentbecomes an available Segment

3.1.33
Segment availability end time
time instant in wall-clock time at which@ Segment ceases to be an available Segment

3.1.34
Segment Index
compact indeix of the time range to byte range mapping within a Media Segment separately from the MPD

3.1.35

stream accesgs point

SAP

position in a |Representation enabling playback of a media stream to be started using only the information
contained in 'Representation—data—starting—from—thatpositiomonwards<(preceded—bynitiatizing—data—n the

Initialization Segment, if any)

3.1.36
Sub-Representation
part of a Representation described in the MPD that is present in the entire Period

3.1.37

Subsegment
unit within Media Segments that is indexed by a Segment Index

4 © 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

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

AVC advanced video coding

CAT conditional access table

DASH dynamic adaptive streaming over HTTP
DM DASH Metrics

DRM digital rights management

ECM entitlement control message

HTTH hypertext transfer protocol

IDR instantaneous decoding refresh

ISOBMFF ISO base media file format

MPD Media Presentation Description
MVC multi-view video coding

PAT program association table
PCR program clock reference

PES packetized elementary stream
PID packet identifier

PMT program map table

PSI program specific information
PTS 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

uulib

transport stream

uniform resource identifier
uniform resource locator
uniform resource name
coordinated universal time

universally unique identifier

XML

3.3 Conveg
The following

— Elen

Element. To express that an element Elementl is contained in another element Element]

mayj
cam
oncq

—  Attri
by a

Element, one may write Element@attribute. If\an attribute's name consists of two or

com
@ve
optig

— Nan

namespace:Element Or @namespace:attribute The fully qualified namespace will be prg

in the schema fragment associated,with the declaration.

— Varigbles defined in the context of this document are specifically highlighted with italics
IntefnalVariable.

— Strugtures that are defined as part of the hierarchical data model are identified by an upper-cas
lettef, e.g. Period, ‘Adaptation Set, Representation, Segment, etc.

— Thelterm "this ¢lause" refers to the entire clause included within the same first heading numbe
term "this-subclause" refers to all text contained in the subclause with the lowest hierarchy head

extensible mark-up language

ntions

naming conventions apply in this document.

nents in an XML document are identified by an upper-case first letter and in bold fa
write Element2.Elementl. If an element's name consists of two” or more combined
el-casing is typically used, e.g. ImportantElement. Elements/may be present either e

, or the minimum and maximum occurence is defined by <min©ccurs> ... <maxOccurs>.

pbutes in an XML document are identified by a lower-casé first letter as well as they are pre
‘@’-sign, e.g. Gattribute. To point to a specific attribute Rattribute contained in an el

bined words, camel-casing is typically used after the first word,
ryImportantAttribute. Attributes may have assigned a status in the XML as mandator
nal (O), optional with default value (OD) and conditionally mandatory (CM).

espace qualification of elements and-attributes is used as per XML standards, in the fq

Ce as
2, we
vords,
xactly

ceded
bment
more

e.g.
y (M),

rm of
vided

e.g.

e first

r. The
ing.

4 Introduction

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 wi
Presentation. These resource identifiers are HTTP-URLs possibly combined with a byte

request or a partial HTTP GET with the indicated byte range using HTTP/1.1 as defined

ithin a Media
range.

The Segment formats specify the formats of the entity body of the HTTP response to an HTTP GET

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 accessing
the Segments through the protocol specified in the scheme of the defined resources. In the context of this part
of ISO/IEC 23009 the assumed protocol is HTTP/1.1. Such a client is referred to as a DASH Client in the

der_of 23009.1

remai
such

Figur
may

proce
part d
Client
ISO/IK
MPD.
by req

;

l—l!‘\\AID\IDr, this pnrf of ISOQ/IEC 23009 does not prn\/ir{n a normative Sp

b client.

1 shows a possible deployment architecture in which the formats defined in this partof IS
e used. Boxes with solid lines indicate devices that are mentioned in this specification ag
5s the formats defined in this specification whereas dashed boxes are conceptual or tran
f ISO/IEC 23009 deals with the definition of formats that are accessible onythe interface
, indicated by the solid lines. Any other formats or interfaces aremnet in scope of
EC 23009. In the considered deployment scenario, it is assumed thatithe 'DASH Client has
The MPD provides sufficient information for the DASH Client to prévide a streaming servi
uesting Segments from an HTTP server and demultiplexing, deeeding and rendering the in

cification for

O/IEC 23009
they host or
sparent. This
to the DASH
this Part of
access to an
te to the user
cluded media

streams.

F----I

|
MPD p- mMpPD |
I—————)' Delivery b ==t === =g === ===
I Function | I | I
. I l [
| - == ' I I
[ |
r 4 Y- - 1 I | .
! | DASH I '
I DASH | Segment I |
Media 1o _ ] CDelivery [ |_Segments | 5| |DASH
I Presentation | Function I I Client
I Preparation | (HTTP I B
| | Server) | HTP
I_ | I L _[_;i[..,_":'_ l

Figure 1 — Example system for DASH formats

4.2 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

—
Y Media
—_— DASH access / Media engine output
Segment englne MPFEG format
media +
data timing
Figure 2 — DASH Client Model
4.3 DASH|data model overview

DASH is intg
exclusively w
have no DAS
but on the da

The collectio
form a Medi
periods in tin
example aud
has an assign

Each media
media strean
component fr|
such as sub-
and dynamic

nded to support a media-streaming model for delivery of media content in which contr
th the client. Clients may request data using the HTTP protocol fram'standard web server
H-specific capabilities. Consequently, this standard focuses not.on"client or server proce
a formats used to provide a DASH Media Presentation.

of encoded and deliverable versions of media content and*‘the appropriate description of
Presentation. Media content is composed of a single or multiple contiguous media ¢
ne. Each media content period is composed of one-@rmultiple media content componen
0 components in various languages and a videe component. Each media content comp
ed media content component type, for example*audio or video.

content component may have several encoded versions, referred to as media streams.
0 inherits the properties of the mediasgontent, the media content period, the media ¢
bm which it was encoded and in addition it gets assigned the properties of the encoding pr|
tampling, codec parameters, encading bitrate, etc. This describing metadata is relevant for|
selection of media content companents and media streams.

bl lies
s that
dures

these
bntent
s, for
onent

Each
bntent
bcess
static
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Media Presentation Description (MPD)

Period

Adaptation Set

Representation Sub-Representation Sub-Representation
Segment Sub- Sub-
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 DASH Media
Presgntation is described.by a Media Presentation Description document. This describes thg sequence of
Periods (see 5.3.2) in time that make up the Media Presentation. A Period typically represg¢nts a media
content period during which a consistent set of encoded versions of the media content is availahle i.e. the set
of available bitrates; languages, captions, subtitles etc. does not change during a Period.

Within a Period, material is arranged into Adaptation Sets (see 5.3.3). An Adaptation Set repregents a set of
interchangeable encoded versions of one or several media content components (see 5.3.4).|For example
there |may be one Adaptation Set for the main video component and a separate one for th¢ main audio
component. If there is other material available, for example captions or audio descriptions, then these may
each have a separate Adaptation Set. Material may also be provided in multiplexed form, in which case
interchangeable versions of the multiplex may be described as a single Adaptation 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.

© ISO/IEC 2012 — All rights reserved 9
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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 mapped to the global common presentation timeline for synchronization of different media components and
to enable seamless switching of different coded versions of the same media components. This timeline is
referred as [Media Presentation timeline. The Media Segments themselves contain accuratey Media
Presentation fiming information enabling synchronization of components and seamless switching.
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pare the wall-clock time to Segment availability times before accessing the)Segments
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Segmentation and Subsegmentation may be performed in ways that make switching simpler. For example, in
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 and 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,

DASH
Claus

The

redirel
by us

4.5

4.5.1

To beg
requir

The HTTP Server hosting the DASH Segments complies with a server as specified in R

Clients typically use the HTTP GET method or the HTTP partial GET method, as.sp€cified
e 9.3, to access Segments or parts thereof.

se of HTTP as a transport protocol inherently provides many advanced-features such

ction or authentication. As another example, transport security in HTTP-based delivery may
ng HTTP over TLS as specified in RFC 2818 [6].

Media Stream and Representation properties

Media stream access points

able to access a Representation, each of the media‘streams that are contained in the R
es Media Stream Access Points (SAPs). SAPs inthe context of this part of ISO/IEC 2300

SAP definition in ISO/IEC 14496-12 Annex |. ISO/IEEM14496-12 Annex 1.3 defines different types
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ent or Subsegment, its presentation time and the presentation times and position of other
ream. The same SAP type definitions shall apply for this part of ISO/IEC 23009.

P is a position in a Representatiomthat enables playback of a media stream to be started

information contained in Representation data starting from that position onwards (preceded by in

in the

For e
14494

Initialization Segment, if any).

ach SAP the properties, Isap, Tsap, Isau, Toec, Tepr, and Tpre are identified and defing
-12 Annex |.2.

In particular, Tsap isndefined to be earliest presentation time of any access unit of the media strg

all ac
decoq

cess units of\the media stream with presentation time greater than or equal to Tsap carn
ed usingdata in the Representation starting at byte position Isap and no data before Igap.

NOTE The type of SAP is dependent only on which Access Units are correctly decod

-C 2616.
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he start of a
BCCcess unit in

sing only the
itializing data

d in ISO/IEC

am such that
be correctly
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arrangement in presentation order. The types informally correspond with some common terms:

- Type 1 corresponds to what is known in some coding schemes as a “Closed GoP random access point”
(in which all access units, in decoding order, starting from Isap can be correctly decoded, resulting 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.

for which the first access unit in decoding order in the media stream starting from Isau
access unit in presentation order.

Type 2 corresponds to what is known in some coding schemes as a “Closed GoP random access point”,

is not the first

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.
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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 are mo|
1. Forr
after

To p|
strea
switc

There are ob
particular lga
DASH provid
Index or com
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d Subsegments represent units for which the“client has an exact map on how to acces
unit using HTTP GET or HTTP partial GET~néthods.

spectively Subsegments) are typically-generated by segmenting encoded media stream
coding and presentation of Media Segments (respectively Subsegments) results in a ¢

of all contained media streams.. To define such rules the notion of “non-overlapping” seg
Subsegments) is defined as-follows.
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Let
— Tg(9,i) be the earliest presentation time of any access unit in stream i of a Segment or Subsegment
S!
— T.(§,i) be the latest 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

Representations,”are non-overlapping if T, (A,i) < Tg(B.i) for all media streams i in A and B or if T,(B,i) <

Te(A,i) for all

streams i in 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
msdh 6.3.4.2 Media Segment conforming to the general format type for ISO
base media file format.
msix 6.3.4.3 Media Segment conforming to the Indexed Media 'Segment
format type for ISO base media file format.
sims 6.3.4.4 Media Segment conforming to the Subtlhdexed Meflia Segment
format type for ISO base media file format.
dash 6.3.5.2 ISO base media file format fite, specifically designed for DASH
including movie fragments and-Segment Index.
sisx 6.4.6.2 Single Index Segmentused to index MPEG-2 TS [based Media
Segments.
risx 6.4.6.3 RepresentationIndex Segment used to index IMPEG-2 TS
based Media Segments.
ssss 6.4.6.4 Subsegment Index Segment used to index MPEG-2 TS based
MediaSegments.
lmsg 7.3.1 l[ast Media Segment indicator for ISO base media file format.
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
urn:mpeg:dash:mpd: 2011 Annex B 'he 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 | 5.8.5.2 Conditional Access System used for ISO/IEC
tor:2011 13818-1 (MPEG-2 Transport Stream).
urn:mpeg:dash:14496:10: frame pac | 5.8.5.3 frame-packing arrangement as defined by Table D-
king arrangement type:2011 8 of ISO/IEC 14496-10.

© ISO/IEC 2012 — All rights reserved

13



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

ISO/IEC 23009-1:2012(E)

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:mpeq: dastprote o201t 82 identifrer-forFuttprofite:

urn:mpeg:dash:profile:isoff-on- 8.3 identifier for ISO Base media file.(formgt On

demand:2011 Demand profile.

urn:mpeg:dash:profile:isoff- 8.4 identifier for ISO Base media file format live pfofile.

live:2011

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 MREG-2 TS main profile.

main:2011

urn:mpeg:dash:profile:mp2t- 8.7 identifier for MPEG-2 TS simple profile.

simple:201f1

5 Media Presentation

5.1 Generpal

A Media Pregentation is a collection of\data that is accessible to a DASH Client to provide a streaming sgrvice
to the user.

A Media Pregentation is descfibed by an MPD including possible updates of the MPD. The MPD is defiped in
5.2 and the NIPD update mechanism is defined in 5.4. Assembly of a fragmented MPD is defined in 5.%. The
data model that constitutes-a Media Presentation is defined in 5.3. In 5.6, the formats and processing of [URLs
in the MPD ig introduced: Program information is defined in 5.7. Descriptors associated to Representations or
collections thereof aresprovided in 5.8. DASH metric collection description is specified in 5.9.

5.2 MaedialPresentation Description

5.21 General

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.

14 © ISO/IEC 2012 — All rights reserved
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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.

The

The

HTTH,

5.2.2

The i
Speciic types, elements and attributes are introduced in the remainder of this subclause. T
norm

the sd

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

delivered over

ali roftha MPD ic nat ceobe
ullvvl] SthRe—t=b-15hRet+ih SCOPT

HS pnrl- n+' IQﬁIIEf‘ ’)Qﬁf\ﬂ Haova Hiha MDD 1o A

of-thi |\
ot T llvvvuvul, T trCIviT oo

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

OTE 2 MPD encryption is not a normative part of this standard. However, if operating-in an insecu
hd required by the content/service provider, elements and attributes of MPD may\be encrypted

bnfidentiality by using the syntax and processing rules specified in the “XML Eneryption Syntax and
3C [8].

<0 Q0 ==

OTE 3 MPD integrity protection is not a normative part of this standard” However, if operating
nhvironment and required by the content/service provider, the digital signing and verification procedu
the “XML Signature Syntax and Processing” by W3C [9] may be usedio protect data origin authentic|
of the MPD.

N
€

Schema

itial part of the XML schema of the MPD is provided below, including namespace and oth

tive MPD schema is provided in Annex B of this part of ISO/IEC 23009. In case of any in
hema in Annex B takes precedence ovefithe XML syntax snippets provided in this clause.

then the MPD document may be transfer encoded for transport, as described in RFC 2616.

bding.

e environment
o protect their
Processing” by

in an insecure
es specified in
ty and integrity

er definitions.
he complete
consistencies

<?xml
<xs:

xml

xml

<xs

<xs

</x

<!-
<xs:element

version="1.0"?2>

sfhema "urn:mpeg( PASH: schema:MPD:2011"
"unqualified™

"qualified'|

1s:xs="http://www.w3.0rg#2Q01/XMLSchema"

1s:xlink="http://www.w3N2g/1999/x1ink"
"urn:mpeg:DASH: schema:MPD:2011">

import C"http://www.w3.0rg/1999/x1ink" "xlink.xsd"/>

annotation>

ks:appinfoMedia Presentation Description</xs:appinfo>

ks :documga¥ation "en">

This Schema defines the Media Presentation Description for MPEG-DASH.

xs:gdegUmentation>

tanRotfation>

<
<

<

L

q 1

V. Cniny

"MPD" "MPDtype" />

</xs:schema>
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5.3 Hierarchical data model
5.3.1 Introduction

5.3.1.1  Overview
A Media Presentation as described in the MPD consists of
— A sequence of one or more Periods as described in 5.3.2.
— Each Period contains one or more Adaptation Sets as described in 5.3.3. In case an Adaptatign Set

contpins multiple media content components, then each media content component is desc¢ribed
indiidually as defined in 5.3.4.

— Eaclh Adaptation Set contains one or more Representations as described in 5.3.5.
— A Re¢presentation may contain one or more Sub-Representations as described.in5:3.6.

— Adaptation Sets, Representations and Sub-Representations share common attributes and elements
that jare described in 5.3.7.

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

— Each Representation consists of one or more Segmentsydescribed in 6. Segment Informa:lion is
introduced in 5.3.9. Segments contain media data and/or’metadata to access, decode and pifesent
the |ncluded media content. Representations may also include Sub-Representations as defined in
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.

The summary of the semantics of the attributes -and elements within an MPD element are provided in Table 3
of 5.3.1.2. The XML syntax of the MPD element(is provided in 5.3.1.3.

5.3.1.2 Semantics

Table 3 — Semantics of MPD element

Element or Attribute Name Use Description

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

@id (0] specifies an identifier for the Media Presentation. It i$
recommended to use an identifier that is unique withjn
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.

@profiles 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 © ISO/IEC 2012 — All rights reserved
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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-
Demand services, whereas dynamic MPDs are
used for live services.

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

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

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

availability start time fofall'Segments referred to in this
MPD. If not presentyall Segments described in the MPD
shall become availabté at the time the MPD|becomes
available.

@ayailabilityEndTime (0] specifies the-latest Segment availability end|time for any
Segmentiin the Media Presentation. When not present,
the¥alue is unknown.

@m¢diaPresentationDuration CM specifies the duration of the entire Media Presentation. If
the attribute is not present, the duration of the Media

Must be Presentation is unknown. In this case the atfribute
presentfor MPD@minimumUpdatePeriod shall be pregent.
@type='stat
ic' This attribute shall be present when the attripute
MPD@minimumUpdatePeriod is not presept.

@minimumUpdatePeriod (0] If this attribute is present, it specifies the smiallest period
between potential changes to the MPD. Thig 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’, @minimumUpdgtePeriod
shall not be present.

Details on the use of the value of this attribyte are
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 Pres

entation with

type 'dynamic'. When not present, the value is infinite.

This value of the attribute is undefined if the
attribute is equal to ‘static’.

type

© 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.
@maxSegmgntDuration 0] specifies the maximum duration of any Segment in gny
Representation in the Media Presentation, i.e.
documented in this MPD and any future update-of the
MPD. If not present, then the maximum Segment
duration shall be the maximum duratiop,of any Segnjent
documented in this MPD.
@maxSubsggmentDuration 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 duration is implied.
ProgramInformation 0...N specifies descriptive.information about the program. |For
more details refento the description in 5.7.
BaseURL 0...N specifies-asBase URL that can be used for reference
resolutioh and alternative URL selection. For more
detailsrefer to the description in 5.6.
Location 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.
Metrics 0..N specifies the DASH Metrics.
For more details see 5.9.
Legend:
For attributes: M=Mandatory, @Q=Optional, OD=0ptional with Default Value, CM=Conditionally Mandatory.
For elemepts: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are hold,; attributes\are non-bold and preceded with an @
5.31.3 XNrL syntax
<!-- MPD Type -->

<xs:complexType
<xs:sequence>

<xXs:

<Xs
<Xs
<xs
<xs
<Xs

element

"unbounded" />
relement
relement
:element
:element
rany
</xs:sequence>

<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

"MPDtype">

"ProgramInformation" "ProgramInformationType" "o"
"BaseURL" "BaseURLType" "o" "unbounded" />
"Location" "xs:anyURI" "o" "unbounded" />
"Period" "PeriodType" "unbounded" />

"Metrics" "MetricsType" "o" "unbounded" />
"##other" "lax" "o" "unbounded" />
mign "xs:string"/>

"profiles" "xs:string" "required"/>

"type" "PresentationType" "static"/>

"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">
<xs:restriction "xs:string">
<xs:enumeration "static"/>
<xs:enumeration "dynamic"/>
<fxs:restriction>
</xp:simpleType>

5.3.2( Period

5.3.21 Overview

A Media Presentation consists of one or more Periods. A Period is defined by a Period elemgnt in the MPD
elema@nt.

The type of the Period, either a regular Period or an Early Available Period, as well as the PeriodStart time of
a reglilar Period is determined as follows:

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

- If the @start attribute is absent, but the'previous Period element contains a @duration attribute
then then this new Period is also a regular Period. The start time of the new Period PerfodStart 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 'statig"then the PeriodStart time shall be set to zero.

—+ If (i) @estart attfibute is absent, and (ii) the previous Period element does nqt contains a
@duration attripute or the Period element is the first in the MPD, and (iii) the MPDRtype is
'dynamic' Mhen this Period is an Early Available Period (see below for details).

For any regular-Reriod the following holds: PeriodStart reflects the actual time that should elapsg after 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
Medid Presentatlon in the case of the last Perlod More specn‘lcally, the d|fference between the PeriodStart
time Reriod he—Perioa rgPeried Period, or the
value of the MPD@mediaPresentationDuration if this is the last one, |s 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 or Attribute Name Use Description
Period specifies the information of a Period.
@xlink{href (0] specifies a reference to an external Period element
@xlinkjactuate oD specifies the processing instructions, which can be either

"onLoad" or "onRequest".

default:
onRequest | This attribute shall not be presentifthe @x1link:href attrijute is

not present.

@id 0] specifies an identifier forthis Period. The idenfifier shall be dnique
within the scope of the Media Presentation.

If not present, ne, identifier for the Period is provided.

@start (0] if present, specifies the PeriodStart time of the Period.The
PerigdStart time is used as an anchor to determine the MPL} start
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.

@duratjon 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.

@bitstfeamSwitcHing 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, thg
false AdaptationSet@bitstreamSwitching attribute shall not be

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

BaseURL 0...N 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.

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 in
AdapationSet.SegmentTemplate and
Representation.SegmentTemplate, if present
For more details see 5.3.9.
RdaptationSet ..N specifies an Adaptation Set.
At least one AdaptationSétsshall be present in eac:ll Period.
However, the actual element may be present only in a remote
element if xlink is.ir-use,
For more details'see 5.3.3.
Bubset ..N specifies a Subset. For more details see 5.3.8.
Legend:

<minOccurs=0>

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

For attributes: M=Mandatory, O=Optional, OD=0Qptional with Default Value, CM=Conditionally Mandato|
For elements: <minOccurs>...<maxOccurs> (Nzunbounded)
Npte that the conditions only holds without using x1ink:href. If linking is used, then all attributes are

ry.

"optional" and

5.3.23 XML syntax

<!-t+ Period -->
<xsfcomplexType f
<ks:sequence>

sPeriodType">

2

Tunbounded" />

<xs:elemeni N\ "BaseURL" "BaseURLType" "o "unbounded" />
<xs:elemeqnt "SegmentBase" "SegmentBaseType" "o"/>

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

<xs:edement "SegmentTemplate" "SegmentTemplateType" "o"/>
<xstelément "AdaptationSet" "AdaptationSetType" "o"

<xS:element "Subset" "SubsetType" "o" "unbounded" />
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "xlink:href"/>
<xs:attribute "xlink:actuate" "onRequest"/>
<xs:attribute "id" "xs:string" />
<xs:attribute "start" "xs:duration"/>
<xs:attribute "duration" "xs:duration"/>
<xs:attribute "bitstreamSwitching"” "xs:boolean” "false"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

© ISO/IEC 2012 — All rights reserved
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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 content components and therefore contain media streams that are considered to be perceptually
equivalent.

Representatilns are arranged into Adaptation Sets according to the media content component propenlies of
the media conptent 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’elements,
— the yiewpoint property as described by the Viewpoint eléments,

— the ffating property as described by the Rating elements.

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

The values for the elements Role, Accessibility, Viewpoint and Rating are generally not prqvided
within the scqpe of this part of ISO/IEC 23009 However, a number of simple schemes are defined in 5.85.

If there exist multiple media content components then the properties of each media content componen{ shall
be described| by a separate ContentComponent element as defined in 5.5.4. The ContentCompgnent
element shafes common elements* and attributes with the AdaptationSet element. Default valugs, or
values applicgble to all media.content components, may be provided directly in the AdaptationSet elgment.
Attributes present in the AdaptationSet shall not be repeated in the ContentComponent element.

The AdaptaftionSet element may contain default values for elements and attributes associated {o the
contained R{presentations. The list of possible present elements and attributes that are commpn to

AdaptationSet'and Representation (and also SubRepresentation) are collected in 5.3.7. Any [of the
common attriputes shall only be present either in the AdaptationSet element or in the Representgtion
element, but not in both.

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

Element or Attribute Name

Use

Description

AdaptationSet

Adaptation Set description

@xlink:href

specifies a reference to external Adaptatig
element

nSet

@xlink:actuate

oD

default:

'onRequest'

specifies the processing instructions, which cz
"onLoad" or "onRequest®.

in be either

@id

o)

specifies an unique identifier for this Adaptatic
scope ofthe Period. The attribute shall be uni
scopé&©f the containing Period.

The attribute shall not be present in a remote

If not present, no identifier for the Adaptation
specified.

n Set in the
que in the

element.

Bet is

@group

specifies an identifier for the group that is unique in the

scope of the containing Period.

For details refer to 5.3.3.1.

CommonAttributesElements

specifies the common attributes and elements

(attributes

and elements from base type RepresentationBaseType).

For details see 5.3.7.

@lang

Declares the language code for this Adaptatig
syntax and semantics according to IETF RFC
used.

If not present, the language code may be defi

n Set. The
5646 shall be

hed for 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 consis
integers separated by ’, e.g.,”16:9”.

ting of two

When this attribute

is present, and the attributes @width and @height for the
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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.

@mipBandwidth

specifies the minimum @bandwidth value in all

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

If not present, the value is unknown.

@ma3

kBandwidth

specifies the maximum @bandwidthk’value in all
Representations in this Adaptation'Set. This value haq the
same units as the @bandwidth attribute.

If not present, the valdge.is’'unknown.

@mij

hWidth

specifies the minimum @width value in all Representations

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

If notpresent, the value is unknown.

@maj

kWidth

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

If not present, the value is unknown.

@miy

(Height

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

If not present, the value is unknown.

@maj

kHeight

specifies the maximum @height value in all

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

1£ 4 b dlo ! H L
T TTOU PITOCTIL, U VAIUT 1S UTTRTTOWTT.

@minFrameRate

specifies the minimum @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.

@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
overlapping (as defined in 4.5.2) whenever m
n.

For Adaptation Sets containing Representatio

of Y are non-
is not equal to

ns with

multiple media content components, this attribute value shall

be either 'true'or 'false'.

For Adaptation Sets containing Representatio
single media content component, whén two

AdaptationSet elements within a\Period sh
integer value for this attribute, then for any tw
Representations, X and Y, within the union of
Adaptation Sets, the m-th\Segment of X and {

ns with a

are the same
D
the two
he n-th

Segment of Y are non-oveflapping (as defined in 4.5.2)
whenever m is not €qual to n.

@bitstreamSwitching

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

e (All'Representations in the Adaptation Set shall
have the same number M of Media Segments;

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

o Let

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

oif present, let S;o be the Initialigation
Segment in the il Representation, and

oif present, let B; be the Bitstregm Switching
Segment in the i Representation.

e The sequence of

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

oIf Bitstream SWItChing Segments are 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,

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

Use

Description

More detailed rules may be defined for specific media

formats.

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

@subsegmentAlignment

oD

default:

o
oS

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

satisfied:

Each Media Segment shall be indexed,(i.e:
it contains a Segment index or there is ‘an
Segment providing an index for,the
Segment)

either
Index
Media

For any two Representations, X and Y, wit:l:in the

same Adaptation Set, the“m-th Subsegme
and the n-th Subsegment of Y are
overlapping (as.defined in 4.5.2) wheneve
not equal to n¢

For Adaptation Sets containing Represen
with a siAgle media content component, wh
AdaptationSet elements within a Period
thevsame integer value for this attribute, th
any two Representations, X and Y, with
union of the two Adaptation Sets, the
Subsegment of X and the n-th Subsegmer
are non-overlapping (as defined in
whenever m is not equal to n.

t of X
non-
rmis

ations
En two
share
en for
in the

m-th
tof Y
45.2)

@sulpsegmentStartsWithSAP

oD

default:

0

when greater than 0, specifies that each Subsegme
SAP_type greater than O starts with a SAP of type les
or equal to the value of @subsegmentStartsWith

Subsegment starts with SAP when

the Subsdg

contains a SAP, and for the first SAP, Isau is the index
first access unit that follows Isap, and Isap is contained
Subsegment.

The semantics of @subsegmentStartsWithSAP e
0 are unspecified.

ht with
s than
AP. A
gment
of the
in the

ual to

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 0...N specifies information on viewpoint annotation scheme.

For more details refer to 5.8.1 and 5.8.4.5.

ContentComponent 0...N specifies the properties of one media content component
contained in this Adaptation Set.

For more details refer to 5.3.4.

BaseURL 0...N 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.

SegmentBase 0...1 specifies default Segment Base\information.

Information in this element is overridden by information in
the Representation. S€gmentBase, if prefent.

For more details-see 5.3.9.

SegmentList 0.1 specifies default Segment List information.

Information in this element is overridden by information in
the Representation. SegmentList, if prefent.

For more details see 5.3.9.

SegmentTemplate 0.4 specifies default Segment Template informatipn.

Information in this element is overridden by information in
the Representation.SegmentTemplate, [if present.

For more details see 5.3.9.

Representation 0...N specifies a Representation.
At least one Representation element shall be present in
each Adaptation Set. The actual element may however be

part of a remote element.

For more details refer to 5.3.5.

Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory, F=Fixed.
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 @, 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
<xs:complexContent>
<xs:extension
<xs:sequence>

"AdaptationSetType">

"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" />
<xs:element "ContentComponent" "ContentComponentType" "o"
"unbounded" />
<X-v~ 1 £ nQ indehi] nQ LIRT mlJ:" n naon 1L 2N ool
<xp:element "SegmentBase" "SegmentBaseType" "o"/>
<xp:element "SegmentList" "SegmentListType" "o"/>
<xp:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xp:element "Representation" "RepresentationType" "o"
"upbounded" />
</xs}sequence>
<xs:attribute "xlink:href"/>
<xs:fttribute "xlink:actuate" "onRequest"/>
<xs:fttribute "id" "xs:unsignedInt"/>
<xs:fttribute "group" "xs:unsignedInt" />
<xs:fttribute "lang" "xs:language"/>
<xs:fttribute "contentType" "xs:string"/>
<xs:fttribute "par" "RatioType"/>
<xs:fttribute "minBandwidth" "xs:unsignedInt" />
<xs:attribute "maxBandwidth" "xs:unsignedInt"/>
<xs:fttribute "minWidth" "xs:unsignedInt" />
<xs:fttribute "maxWidth" "xs:unsignedInt" />
<xs:fttribute "minHeight" "xs:unsignedInt" />
<xs:fttribute "maxHeight" "xs:unsignedIntJZAH>
<xs:attribute "minFrameRate" "FrameRateRypa" />
<xs:pttribute "maxFrameRate" "FrameRateQxbe" />
<xs:fttribute "segmentAlignment" "Cond¥ionalUintType" "false"/>
<xs:fttribute "subsegmentAlignment" pefConditionalUintType" "false"/>
<xs:attribute "subsegmentStartsWithSAR "SAPType" "o"/>
<xs:pttribute "bitstreamSwitching" tgpe="xs:boolean"/>
</xs:ektension>
</xs:complexContent>
</xs:compl¢xType>
<!-- Ratio|Type for sar and par -->
<xs:simplefype "RatioType">
<xs:restfiction "xs:string{>
<xs:pattern "[0-9]*:[0«9T*"/>
</xs:restriction>
</xs:simpl¢Type>
<!-- Type for Frame Ratg *>
<xs:simplefype "HeameRateType">
<xs:restfiction ba{i="xs:string">
<xs:paftern (%" [0-9]1*[0-9] (/[0-9]1*[0-9])2"/>
</xs:resfrictieix
</xs:simpl¢Typé>
<!-- Conditional Unsigned Integer (unsignedInt or boolean) -->

<xs:simpleType
<xs:union
</xs:simpleType>

"ConditionalUintType">
"xs:unsignedInt xs:boolean"/>

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.

28
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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
ContentComponent description of a content component
@id 0] specifies an identifier for this media compenent. The
attribute shall be unique in the scope of'th€ containing
Adaptation Set.
@lang (0] same semantics as in Table 5fof @1ang aftribute
@contentType (0] same semantics as in Fable5 for GcontenfType
attribute
@par (0] same semantics\as in Table 5 for @par attiibute.
Accessibility 0...N same semantics as in Table 5 for Accessibility
element
Role 0...N same semantics as in Table 5 for Role element
Rating 0...N same semantics as in Table 5 for Rating element
Viewpoint 0">N same semantics as in Table 5 for viewpoint element
Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatofy, F=Fixed.
For elements: <minOccurs>...<maxOceurs> (N=unbounded)
Elements are bold; attributes are non bold and preceded with an @, List of elements and attributes is in itdlics bold
referring to those taken from the Base'type that has been extended by this type.
5.3.43 XML syntax
<!-} Content CdmpPdnent -->
<xsfcomplexTyRe "ContentComponentType">
<Ks: sequence>
<xs:edement "Accessibility" "DescriptorType" "o" "unbpunded" />
<xsteleément "Role" "DescriptorType" "o "unbounded" />
<k&:element "Rating" "DescriptorType" "o "unbounded"} >
<XsS:element "Viewpoint" "DescriptorType" "o "unboundkd" />
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "idg" "xs:unsignedInt"/>

<xs:attribute "lang" "xs:language"/>
<xs:attribute "contentType" "xs:string"/>
<xs:attribute "par" "RatioType" />

<xs:anyAttribute
</xs:complexType>

"##other"

"lax"/>
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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 th

e media content during the defined Period.

A Representation starts at the start of the Period PeriodStart and continues to the end of the Period, i.e. the

start of the nd

Each Repres
of one media

A Representd
Each Repre
Representatiq

in the @mime

When a Repr

Xt Feriod or the end or the Vledia Fresentation.

bntation includes one or more media streams, where each media stream is an enceded v
content component.

tion consists of one or more Segments.
bentation either shall contain an Initialization Segment or each. Media Segment i
n shall be self-initializing, i.e. the Media Segment itself conforms to the media type as spe

['vpe attribute for this Representation.

esentation is not a dependent Representation, i.e. the @depéndencyId attribute is absent

concatenation of the Initialization Segment, if present, and all cefnsecutive Media Segments in

Representatiq
type as speci

Dependent R
attribute. De
complementg

n shall represent a conforming Segment sequence astdefined in 4.5.3 conforming to the
fied in the @mimeType attribute for this Representation,

epresentations are described by a Representation element that contains a @dependen
bendent Representations are regular Representations except that they depend on a
ry Representations for decoding and/or présentation. The @dependencyId contains the v

of the @id afttribute of all the complementary Representations, i.e. Representations that are necess

present and/d

For any dej
Subsegment
not equal to
sequence of
Subsegment
attribute shal
format as spsg

NOTE
the decoq
(sub)segn

The semantic

r decode the media content components contained in this dependent Representation.

pendent Representation X that-"depends on complementary Representation Y, the
pf X and the n-th Subsegment;of Y shall be non-overlapping (as defined in 4.5.3) wheneve
n. For dependent Représentations the concatenation of the Initialization Segment wit
Subsegments of the_dependent Representations, each being preceded by the correspg
of each of the complementary Representations in order as provided in the @dependen
represent a conforming Subsegment sequence as defined in 4.5.3 conforming to the

cified in the @mimeType attribute for this dependent Representation.

ing process does not need to access data from the complementary Representation(s) from any
nentsthan (sub)Segment with number i of the complementary Representation(s).

Brsion

h the
cified

. then
one
media

cyId
set of
alues
bry to

m-th
rmis
h the
nding
cyId
media

\When degoding of a dependent Representation is started from a SAP in the (Sub)Segment with number i,

earlier

o Af tha Attrilhiitne AanAd Alamante vaathin A D

2. The

an.
OO T Ttt o Tt oo O CTe T IToTIto—vWith i o TYC T

XML syntax of the Representation type is provided in 5.3.5.3.
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5.3.5.2 Semantics

ISO/IEC 2300

Table 7 —Semantics of Representation element

9-1:2012(E)

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 be unique within a Period unless the Representation is
functionally identically to another Representation in the

Do sl
2dITIC T CTTUU.

The identifier shall not contain whitespace\characters.

If used in the template-based URL, constructior
5.3.9.4 .4, the string shall only contain characte
permitted within an HTTP-URL_according to RH

as defined in
s that are
C 1738.

@bandwidth

Consider a hypothetical constant bitrate chann
bandwidth with the value of this attribute in bits
(bps). Then, if the Representation is continuou
at this bitrate, ‘'starting at any SAP that is indica
@startWithSAP or by any Segment Index bo
be assured-of having enough data for continuo
providing playout begins after @minBufferTit
@BWandwidth bits have been received (i.e. at ti

@minBufferTime after the first bit is received).

For dependent Representations this value shal
minimum bandwidth as defined above of this R
and all complementary Representations.

bl of

per second
5ly delivered
ed either by
, a client can
Us playout

he *

me

specify the
epresentation

@qualityRanking

specifies a quality ranking of the Representatio
other Representations in the same Adaptation
values represent higher quality content. If not p
no ranking is defined.

n relative to
Set. Lower
resent then

@dependencyId

specifies all complementary Representations tk
Representation depends on in the decoding an|
presentation process as a whitespace-separatg
values of @id attributes.

If not present, the Representation can be deco
presented independently of any other Represe

e
d/or
d list of

Hed and
htation.

This attribute shall not be present where there are no

dependencies.

@mediaStreamStructureld

The attribute may be present for Representatio

ns 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-sireames.

- A media stream formed by concatenating\the media
stream of a first Representation until lsay
(exclusive) of the i-th SAP of type 1 to 3 and the
media stream of a second Representation (haying
the same media stream structure identifier valjyie as
for the first Representation) starting from the lgay
(inclusive) of the i-th SAR of type 1 to 3 conforpns to
the specification in which the media stream format
is specified for any'\value of j from 1 to the number
of SAPs of type~tto 3 in either media stream.
Furthermore, 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 Adaptgtion
Set!

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

NOTE Indicating multiple media stream structure
identifier values for a Representation can be usefu] 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 top
severe a degradation in the quality of the leading
pictures and is hence not allowed. To indicate thede
permissions and restrictions, Representation A wopld
contain @mediaStreamStructurelId equal to “1f,
Representation B would contain
@mediaStreamStructurelId equal to“1 2", and

n bk o 1al P
MNCPITOTITIatuIT U wWuUulu curiialrt

@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.
For more details see 5.3.9.

—Segmertiist O Spetifies the-Segment tistinformmatior:

For more details see 5.3.9.

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

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

Elements are bold; attributes are non-bold and preceded with an @, List.of€lements and attributes is in itdlics bold

referring to those taken from the Base type that has been extended by this type.

br attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value EM=Conditionally Mandatofy.

5.3.5.3 XML syntax

<!-} Representation --> Q N

<xsfcomplexType "RepresentationType"%QS>

<ks:complexContent>
<xs:extension "Representationégngype“>
<xs:sequence> &
<xs:element "BaseURL" \l "BaseURLType" "o" "unboundefl" />
<xs:element "SubRep ntation" "SubRepresentationType" "o"

"unbounded" />

<xs:att %S§§e "mediaStreamStructureId"
</xs :ex@??orv
<fxs:com Content>
</xp: CO@%Type>

<!-t ing without white spaces -->

<xs:element "SegnEtBase" "SegmentBaseType" "o"/>
<xs:element " ntList" "SegmentListType" "o"/>
<xs:element X mentTemplate" "SegmentTemplateType" "o"/>
</xs:sequence> .
<xs:attribute "id" "StringNoWhitespaceType" "required"/>
<xs:attribut (:) "bandwidth" "xs:unsignedInt" "required"/>
<xs:attributéi) "qualityRanking" "xs:unsignedInt"/>
<xs:attribite "dependencyId" "StringVectorType"/>

"StringVectorType" />

"».JLLJllL\ﬁL\IUVV‘liJl LTopacCcTl IJC"
"xs:string">

"[*\r\n\t \p{z}]*"/>

<xsTsImpretyre
<xs:restriction
<xs:pattern
</xs:restriction>
</xs:simpleType>

<!-- Whitespace-separated list of strings -->
<xs:simpleType "StringVectorType">

<xs:list "xs:string"/>
</xs:simpleType>
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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 SubRepresentation element describes properties of one or several media content components that
are embedded in the Representation. It may for example describe the exact properties of an embedded audio
component (e.g., codec, sampling rate, etc.), an embedded sub-title (e.g., codec) or it may describe some
embedded lofwer quality Video 1ayer (e.g. some lower irame rate, etc.).

Sub-Representations and Representation share some common attributes and elements.
In case the @[Level attribute is present in the SubRepresentation element,

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

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

If the @1evel attribute is absent, then the SubRepresentation element is solely used to provide a|more
detailed descfiption for media streams that are embedded'in the Representation.

The semantigs of the attributes and elements withipn;a 'Representation are provided in Table 8 of 5.3.6.2. The
XML syntax df the Representation type is provided'in 5.3.6.3.

5.3.6.2 Semantics

Table 8 —Semantics of SubRepresentation element

Element or Attribute Name Use Description
SubRepfresentation specifies a Sub-Representation.
@leviel (0] specifies the Sub-Representation level. If @ 1evel attrifute

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

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

@level 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 agsigned to a

5.3.7.

CommonAttributesElements - Common Attributes and Elements-(attributes and elements
from base type RepresentationBaseType). For details see

Legend:

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

Elements are bold; attributes are non-bold preceded with an @, List of geleménts and attributes is in italics|bold

referring to those taken from the Base type that has been extended by this type.

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

5.3.6.3 XML syntax

<!-t SubRepresentation -->
<xsfcomplexType "SubRepresentationTypg'%>
<ks:complexContent>
<xs:extension "RepresentationBgseType">

<xs:attribute "level" Y vxs:unsignedInt"/>
<xs:attribute "dependenCyLevel" "UIntVectorType"/>
<xs:attribute "bandwid®a™ "xs:unsignedInt"/>
<xs:attribute "conteWrComponent" "StringVectorType"/>

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

<!-t Whitespace-sepafrafed list of unsigned integers -->
<xsfsimpleType E={"IntVectorType">
<ks:list %oo="xs:unsignedInt"/>

</xp:simpleTypes

5.3.7| Common attributes and elements

5.3.71 Overview

The elements AdaptationSet, Representation and SubRepresentation have

assigned common

attributes and elements. The attributes and elements listed in Table 9 of 5.3.7.2 may be present in all three

elements.

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 inthe
next higher level of the document hierarchy. For.€xample, if
the value is not present for a Representation; then
@profiles at the Adaptation Set level (S\valid for the
Representation.

The same syntax as defined in 6.3.1.2 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 gs if
the value of ¢gax were "1:1"

NOTE The visual presentation size of the video is
equal to the number of horizontal and vertical samples
used for presentation after encoded sampleg are
cropped in response to encoded cropping paramgters,
“overscan” signaling, or “pan/scan” display paramgters,
e.g. SEl messages.

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

@height

specifies the vertical visual presentation size of the videlo
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 twq
integers separated by ‘’, e.g.,”10:11”. The first numbeg
specifies the horizontal size of the encoded video pixeld

(samples) in arbitrary units. The second number specifies
aamnl H

=

thao vt l oi— £ 4 0 dad i Bheala AWH
e VeI tCar SIZC UT T CTTCOUTU T U VIUTC U PTACTS (SATTToTC ST

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
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Element or Attribute Name

Use

Description

rate is the division F/D, or F, respectively, per s
the default value of D is “1”).

econd (i.e.

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

@audioSamplingRate

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

the sampling
integer

values specifying the minimum and maximum sampling rate
of the audio media component type. The values are in

1 &
SATPTICS PeTSCCONGT

If not present on any level, the value is unknow

@mimeType

specifies the MIME type of the concatenation o
Initialization Segment, if present;»and all conse
Segments in the Representation.

f the
tutive Media

@segmentProfiles

specifies the profiles of Segments that are esse

bntial to

process the Representation. The detailed semantics depend

on the value of the\@mimeType attribute.

The contents of this attribute shall conform to e
pro-sxmp¥e or pro-fancy productions of RF
Section 4.5, without the enclosing DQUOTE cha
inéluding only the unencodedv or encodedv
respectively. As profile identifier the brand iden
Segment as defined in 6 shall be used.

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

ither the
FC6381,
racters, i.e.
elements
tifier for the

bducted from

@codecs

specifies the codecs present within the Repres
codec parameters shall also include the profile
information where applicable.

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

bntation. The
and level

ither the
FC6381,
racters. The
format,
beified in

@maximumSAPPeriod

when present, specifies the maximum SAP inte

rval in
the SAP

seconds of all contained media streams, wherg

interval is the maximum time interval between the Tsap of

any two successive SAPs of types 1 to 3 inclus

ive 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 contains a SAP in that Media Segment,

stream if the
ISAU 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 playout
rate.

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

@cod]lngDependency (0] When present and ‘t rue’, for all contained media’streams,
specifies that there is at least one access unit that depgnds
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 any-other access unif for
decoding (e.g. for video all the pictures are intra coded)} If
not specified on any level, thete’rmay or may not be codjng
dependency between acc¢ess units.

@scapType (0] specifies the scan type of the source material of the vid¢o
media component type. The value may be equal to one|of

“progressive’{ “interlaced” and “unknown”. If not specifigd on
any level, the scan type is "progressive".

Fram¢Packing 0...N specifies’frame-packing arrangement information of the
vide6’media component type.

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

media component.

For details see 5.8.1 and 5.8.4.6

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

ConténtProtection 0...N specifies information about content protection schemesjused

for the associated Representations.

Eordetails see 581 and 5841

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"/>
< .dalLLLIDULES IIe1dIlt - UllSTJIIedlIIlt
<ks:attribute "sar" "RatioType"/>
<ks:attribute "frameRate" "FrameRateType"/>
<ks:attribute "audioSamplingRate" "xs:string"/>
<ks:attribute "mimeType" "xs:string"/>
<ks:attribute "segmentProfiles" "xs:string"/>
<ks:attribute "codecs" "xs:string"/>
<ks:attribute "maximumSAPPeriod" "xs:double"/>
<ks:attribute "startWithSAP" "SAPType" />
<ks:attribute "maxPlayoutRate" "xs:double" />
<ks:attribute "codingDependency" "xs:boolean"/>
<ks:attribute "scanType" "VideoScanType" />
<ks:anyAttribute "##other" "lax"/>
</xp:complexType>
<!-t Stream Access Point type enumeration -->
<xsfsimpleType "SAPType">
<ks:restriction "xs:unsignedInt">
<xs:minInclusive "o"/>
<xs:maxInclusive "e"/>

<fxs:restriction>
</xp:simpleType>

<!-t Video Scan type enumeration -->

<xsfsimpleType "VideoScanType">
<ks:restriction "xs:string">

<xs:enumeration "progressivwe@)>

<xs:enumeration "interlaceQdl'yY>

<xs:enumeration "unknowny >
<fxs:restriction>

</xp:simpleType>

5.3.8| Subsets

5.3.81 Overview.

Subsgts are described by the Subset element contained in the Period element.

Subsg¢ts, provide a mechanism to restrict the combination of active Adaptation Sets whegre an active
Adapfation Set is one for which the DASH client is presenting at least one of the contained Repregsentations.

A Subset defines a set of one or more Adaptation Sets. The presence of a Subset element within a 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 or Attribute Name Use Description

Subset specifies a Subset

iding
hed

specifies the Adaptation Sets contained in a Subset by proy
a white-space separated list of the @id values-of the contai
Adaptation Sets.

@contailns

Legend:
For attribu
For eleme
Elements are Y

tes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditienally Mandatory.
hts: <minOccurs>..<maxOccurs> (N=unbounded)
old; attributes are non-bold and preceded with an @.

5.3.8.3 XML syntax

<!-- Subset
<xs:complexT
<xs:attrib
<xs:anyAtt
</xs:complex

-——>
ype

te
Fibute

[ype>

"SubsetType">
"contains" "UIntVectorType" usd="required"/>
"##other" ' lax" />

5.3.9 Segments and Segment information

5.3.9.1 Gegneral

This clause defines the MPD information for Segments. Segment formats are defined in 6.

Specifically, @ Segment shall(be referenced by an HTTP-URL included in the MPD, where an HTTP-URL is

defined as an

<absolute-URI> according to RFC 3986, Clause 4.3, with a fixed scheme of “http” or “https”,

possibly restn
be expresseq
expression id

cted by a byte range if a range attribute is provided together with the URL. The byte range
as a byte-range-spec as defined in RFC 2616, Clause 14.35.1. It is restricted to a
entifying a contiguous range of bytes.

shall
single

Each Segmel
i.e. a time window
availability interval window is described by a Segment availability start time and a Segment availability end
time.

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
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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
have assigned exactly one of the following choices to determine the Segment Information, either by direct
presence in the Representation element or by inheritance from the higher levels:

All th

on tHe SegmentBase element. Furthermore, SegmentTemplaté‘yand SegmentList sh
attributes and elements. The common information is defined in 5.3.9:2.

The derivation and details of Initialization, Media, Index and,Bitstream Switching Segment Infor
on the above information is provided in 5.3.9.5.

5.3.9.

5.3.9.

The §

In cas

If the

elemgnt SegmentTimeline shall be present. The attribute @duration and the element Segme

shall
by an

-- one SegmentTemplate element - for syntax and semantics refer to 5.3.9.4,

-~ one or more BaseURL elements, at most one SegmentBase element, and-no Segment

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

SegmentList element. The SegmentBase element is defined in 5.3:9.2.

ee elements SegmentBase, SegmentTemplate and SegmentList share common ele

P2  Segment base information

2.1 Overview

Representation contains more than one Media Segment, then either the attribute @dur

HTTP-URL/eonforming to the type URLType as defined in Table 13.

Template oOr

ments based
are common

mation based

egmentBase is sufficient if only a single Media Segment is provided per Representation gnd the Media
Segment URL is included in the BaseURL element.

e multiple Media Segments.ate present, either a SegmentList or a SegmentTemplate is used that
share|the multiple Segment base’information as provided in 5.3.9.2.3, Table 12.

htion or the
ntTimeline
hot be presentiat the same time. Segments described by the Segment base information afe referenced

ation~are provided in 5.3.9.2.2, Table 11 and the multiple Segment base information i
S AL s axX—C ionis provided in 5.3.9
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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 be 'set to 1.

NOTE: This may be any.frequency but
typically is the media €lock frequency of gne
of the media streams|(or a positive integg
multiple thereof),

=

@QresentationTimeOffset (0] specifies the presentation time offset of the
Representationrelative to the start of the Perigd.

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

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

@ilndexRange (¢) specifies the byte range that contains the Segmnent
Index in all Media Segments of the
Representation.

The byte range shall be expressed and formafted

as a byte-range-spec as defined in RFC 2516,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of blytes.

If not present the value is unknown.

@indexRangeExact oD when set to 't rue’ specifies that for all Segmegnts
in the Representation, the data outside the prafix
default defined by @indexRange contains the data
"folgse" 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: <minOccurs>...<maxOccurs> (N=unbounded)

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

Table 12 — Semantics of MultipleSegmentBaselnformation typée

Elemégnt or Attribute Name Use Description
MultipleSegmentBaselnformation specifies multiple Segment base information.
@duration (0] If present, specifies the constant approximate

Segment.duration.

All. Segments within this Representatipn element
haye the same duration unless it is the last
Segment within the Period, which coyld be
significantly shorter.

The value of the duration in seconds is the division
of the value of this attribute and the value of the
@timescale attribute associated to the containing

Representation.

For more details refer to 5.3.9.5.3.

@startNumber (0] specifies the number of the first Media Segment in
this Representation in the Period.

For more details refer to 5.3.9.5.3.

Segment Base Information specifies Segment base information.
SegmentTimeline 0..1 specifies the timeline of arbitrary Segient
durations

For more details see 5.3.9.6.

BitstreamSwitching 0..1 specifies the URL including a possible byte 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.
@range @) specifies the byte range restricting the above HFFP:URL.
The byte range shall be expressed and formatted as a
byte-range-spec as defined in RFC.26116, Clause
14.35.1. Itis restricted to a single expression identifying|a
contiguous range of bytes.
If not present, the element refers to the entire resource
referenced in the @sourceURL attribute.
5.3.9.2.3 XML-Syntax
<!-- Segmept information base -->
<xs:complekType "SegmentBaseType">
<xs:sequg¢nce>
<xs:el¢ment "Initialization" "URLType" "o"/>
<xs:el¢ment "RepresentationIndex" SN URLType" "o"/>
<xs:any "##other" »ulH="1ax" "o" "unbounded" />
</xs:seqgpence>
<xs:attrlbute "timescale" "xsEynsignedInt" />
<xs:attrlbute "presentationTimeQffset" "xs:unsignedInt"/>
<xs:attrjbute "indexRange" AN"xs:string" />
<xs:attrjbute "indexRangeExati\" "xs:boolean" "false"/>
<xs:anyAttribute "##othgr" "lax"/>
</xs:compl¢xType>
<!-- Multiple Segment information base -->
<xs:complekType "MulfipTeSegmentBaseType">
<xs:compjexContent>
<xs:exfension ANegmentBaseType">
<xs:fequence>
<xp:elemegt 2 "SegmentTimeline" "SegmentTimelineType" "o"/>
<x§:elepnfend "BitstreamSwitching" "URLType" "o"/>
</xs}seglefce>
<xs:ptbfibute "duration" "xs:unsignedInt"/>
<xs:&titv™ibute "startNumbher" W cunsignedTnt ™
</xs:extension>
</xs:complexContent>
</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.

The semantics of the attributes and elements for the Segment list are provided in 5.3.9.3.2, Table 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

Elemgnt or Attribute Name Use Description
SegmentList specifies Segment information.

@xlink:href (0] specifies\a reference to external SegmentList
element

@xlink:actuate oD specifies the processing set, can be dither
"onLoad" or "onRequest"

default:
"onRequest"

MultipleSegmentBaseInform
ation

Multiple Segment base information ag
5.3.9.2.

defined in

SegmentURL 0...N

specifies a Media Segment URL and
present Index Segment URL

A possibly

@media (0]

in combination with the @mediaRang

specifies the HTTP-URL for the Media Segment.

It shall be formated as an <absolutd
according to RFC 3986, Clause 4.3, V
scheme of “http” or “https” oras a <n
ref> according to RFC 3986, Claus¢g

e attribute

E-URI>
vith a fixed
elative-
4.2.

If not present, then any BaseURL elefnent is

mapped to the @media attribute and
attribute shall be present.

he range

@mediaRange (0]

specifies the byte range within the resource
identified by the @media corresponding to the

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 attribute.

© ISO/IEC 2012 — All rights reserved

45


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

ISO/IEC 23009-1:2012(E)

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—thernethrdex-Segmentinfermationts—
provided for this Media Segment.

If not present and the @ indexRange.present,|then
the @media attribute is mapped to the @indek. If

the @media attribute is not present either, then
any BaseURL element is mapped to the @index
attribute and the @indexRarnge attribute shalll be
present.

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

n

The byte range shall be expressed and formafted

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 attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elemepts: <minOccurs>...<maxOccurs> (N=unbounded)
Note that fhe conditions only hol@swithout using @x1link:href. If linking is used, then all attributes are "optiongl"
and <minQccurs=0>

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

5.3.9.3.3 AHML-Syntax

<!-- Segmept\Mst -->
<xs:complexType "SegmentListType">
<xs:complexContent>
<xs:extension "MultipleSegmentBaseType'">
<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:attribute "media" "xs:anyURI"/>
<xs:attribute "mediaRange" "xs:string"/>
<xs:attribute "index" "xs:anyURI"/>
<xs:attribute "indexRange" "xs:string"/>
<xs:anyAttribute "##other"

</xs:complexType>

"lax"/>

5.3.9.4 Segment template

5.3.9.4.1 Overview

The Jegment template is defined by the SegmentTemplate element. In this case, specific iden
substituted by dynamic values assigned to Segments, to create a list of Segments. The substitd

provided in 5.3.9.4.4.

The gemantics of the attributes and elements for the Segment list are provided in75°3.9.4.2, 1
XML syntax of the Segment Information is provided in 5.3.9.4.3.

5.3.9.4.2 Semantics

Table 15 — Semantics of SegmentTemplate element

ifiers that are
tion rules are

[able 15. The

Elemgnt or Attribute Name Use

Description

SegmentTemplate

specifies Segment template information.

MultipleSegmentBaselnformation

Provides the Multiple Segment base infomation 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 Re
Index.

For more details refer to 5.3.9.4.4.

presentation

@ifditialization (0]

specifies the template to create the Initial
Segment. Neither $Number$ nor the $Tin
shall be included.

zation
he$ identifier

For more details refer to 5.3.9.4.4.

@bitstreamSwitching (e}

specifies the template to create the Bitstream

Switching Segment. Neither $Number$ n
$Time$ identifier shall be included.

For more details refer to 5.3.9.4.4.

or the

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:complexType>

53944 T
The
SegmentTen
attribute each

In each URL,
Identifier mat
identifier then
the entire cq

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

Each identfie
the printf f

oo

0w
The width p
the value to

truncated evsg

The Media P
Segment UR

Strings outsid

SegmentTemplate@media

emplate-based Segment URL construction

attribute, the SegmentTemplate@index attribute,
plate@initialization attribute and the SegmentTemplate@bitstteamSwitd
contain a string that may contain one or more of the identifiers as listed in.Table 16.

the identifiers from Table 16 shall be replaced by the substitution parameter defined in Tab
ching is case-sensitive. If the URL contains unescaped $ symbols‘which do not enclose &

the result of URL formation is undefined. In this case it is expected that the DASH Client ig
ntaining Representation element and the processing ©f,the MPD continues as

' may be suffixed, within the enclosing ‘$’ characters;"with an additional format tag aligne
brmat tag as defined in IEEE 1003.1-2008 [10] following this prototype:

idth]ld

prameter is an unsigned integer that provides the minimum number of characters to be prin
pe printed is shorter than this number;; the result shall be padded with zeros. The value

n if the result is larger.

esentation shall be authored ‘such that the application of the substitution process results in
S,

e identifiers shall only:contain characters that are permitted within URLs according to RFC

Table 16 — Identifiers for URL templates

the
hing

le 16.

valid
nores
f this

H with

ted. If

is not

valid

1738.

$<Identifier>$

Substitution parameter Format

$3

Is an escape sequence, i.e. "$$" is replaced with a
single "$"

not applicable

$RepresentationID$

This identifier is substituted with the value of the
attribute Representation@id of the containing
Representation.

present.

The format tag shall not be

$Number$

This identifier is substituted with the number of the
corresponding Segment.

The format tag may be pre

shall be used.

sent.

If no format tag is present, a
default format tag with width=1
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$<Identifier>$ 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 Segment
being accessed. Either $Number$ or $Time$ may | If no format tag is present, a
beused-butmotbothatthe—same-tinre: defautt-formattagyith width=1
shall be used.

5.3.96 Segment information

5.3.9.5.1 Overview

The 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 Represgntation,
—+ all valid Segment URLs declared by the containing MPD,

- for services with MPDRtype='dynami€', the Segment availability start time gnd Segment
availability end time of each Segment,

-t an approximate Media Presentation start time of each Media Segment in the Media|Presentation
timeline within the Period.

The derivation of Initialization, Media, Index and Bitstream Switching Segment Information from|the elements
SegmentBase, SegmentList.and SegmentTemplate is provided in 5.3.9.5.2, 5.3.9.5.3, $.3.9.5.4 and
5.3.9.p.5. Reference resolution as defined in 5.6.4 and base URL selection as defined in 5.6.5 uging BaseURL
elemg@nts as defined in 5.6 'shall be applied to any URLs.

5.3.9.6.2 Initialization Segment information
Each [Representation has assigned at most one Initialization Segment.

The gresénce of an Initialization Segment is indicated by the presence of SegmentBase.Initjalization,

Segmenthist Initiatization, the —SegmentTempiate . Initiaiizatiom ——<lement or the

SegmentTemplate@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 structures retrieved from the Initialization URL are defined in 6.2.2.

5.3.9.5.3

Media Segment information

Each Representation 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,

the number of the Media Segment in the Representation,

the MPB—start—tme—of—the—edia—Segment—im—the—Representatiomproviding—am—approximate

presentation start time of the Segment,

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

These parameters are specified by the SegmentTemplate or SegmentList elements(\J-0 obtain af least

one entry in the list of Media Segments, one of the following shall apply:

if SegmentTemplate element is present the Template-based Segment URL constructipn in
5.3.9.4.4 shall be applied with the number of the Media Segment in the.Media Segment list. THe first
numper in the list is determined by the value of the SegmentTemplatelstartNumber attribute, if
present, or is 1 in case this attribute is not present.

if ome or more SegmentList elements are present théy Contain itself a list of SegmentURL
elements for a consecutive list of Media Segment URLs.<The first number in the list is determirjed by
the yalue of the SegmentList@startNumber attributes if present, or is 1 in case this attribute|is not
present. The sequence of multiple SegmentList elements within a Representation shall result in
Medfa Segment List with consecutive numbers.

nong of the above: In this case only a single:Media Segment shall be present with the URL prgvided
by a|BaseURL element and the SegmentBase element may be present.

The MPD staft time is relative to the start of the-Representation provided by the MPD. The MPD start time and
the MPD duration are approximate and do-not reflect the exact Media Presentation time. For more detgils on

the relation of MPD start times and Media.Presentation time refer to 7.2.1.

For the derivation of the MPD start\time and duration of each Media Segment in the list of Media Segments,

the Number gf the Media Segment'and the following information is used.

50

If neither @duratd'on attribute nor SegmentTimeline element is present, then the Representation
shal| contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is ob{ained
in the same way as for the last Media Segment in the Representation (see below for more details).

If @qukétion attribute is present, then the MPD start time of the Media Segment is determined as
(NUlubUl-NumbUl Start'1) times-thevatueof theattribute tdurattTomrwithr-Number Start the—vatue-of the
@startNumber attribute. The MPD duration of the Media Segment is the value of the attribute
@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.

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

5.3.9.6.4 Index Segment information

Each [Segment typically has assigned Segment Index information that may be previded in| an explicitly
declafed Index Segment.

The presence of explicit Index Segment information is indicated

— by the presence of one RepresentationIndex elementproviding the Segment|index for the
entire Representation, or

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

— by the presence of SegmentTemplate@dndex attribute. If either $Number$ of $Time$ are
present the Template-based Segment \URL construction in 5.3.9.4.4 shall be|applied with
number set to the number of the<eorresponding Media Segment. If not |present, the
SegmentTemplate(@index attributé/constitutes a reference to Representation Index.

The @indexRange attribute may also be usedto provide the byte range for an index within a Media Segment,
wherg this is allowed by the Media Segment format. In this case the @index attribute shall not bg¢ present and
the range specified shall lie completelyWithin any byte range specified for the Media Segment.

The availability of Index Segmentsiis identical to the availability to the Media Segments they corr¢spond to.

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

5.3.9.6.5 Bitstream Switching Segment information

Each [Representation has assigned at most one Bitstream Switching Segment. The Bitstream Switching
Segment is only relevant in case the @bitstreamSwitching flag is set to 'true' and mgy enable the
creatipn of-a‘conforming Segment sequence for Segments from different Representations.

The p 2 stream-Switc STalliis W 0 o-Bits amSwitching
element or the SegmentTemplate@bitstreamSwitching attribute that that may contain URL and byte
range information or construction rules for the URL.

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,

pres|

the
pres|

For compact
Segments ha

The Segmen

contiguous s¢gments of identical MPD duration. The S element contains a mandatory @d attribute speq

the MPD dur
identical MPI[
first Segment

The @r attrig
example, a 1
duration.

Any @d value

The textual o
thus time) org

When the

SegmentTenplate@media then

at le

the
Spe

lving constant duration.

entation duration of the Segment, and

signalling of discontinuities of the Media Presentation timeline for which no Segment da
ent in a specific Representation.

ness the syntax of this element includes run-length compression to express a sequer

htion, an optional @r repeat count attribute specifying the number of contiguous Segment
D duration minus one and an an optional @t time attribute¢specifying the MPD start time
in the series.

ute has a default value of zero (i.e., a single Segment in the series) when not presen
epeat count of three means there are four contiguous Segments, each with the same

shall not exceed the value of MPD@maxSegimentDuration.

rder of the S elements within the SegmentTimeline element shall match the numbering
er of the corresponding Media Segments.

SegmentTemplate isssR use and the S$Time$ identifier is present in

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

values of the\'SegmentTimeline shall describe accurate timing of each Media Seg
Cifically, these values shall reflect the information provided in the Segment index (‘sidx’) bd

the value of @timescale shall be identical to the value of the timescale field in th
‘sids’ box,

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

a are

ce of

FTimeline element shall contain a list of S elements each of which-describes a sequence of

ifying
5 with
of the

t. For

MPD

(and

the

ment.
X, i.e.

b first

— 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

pres

NOTE

reading of

52

in the first ‘sidx’ box of the Media Segment described in s.

entation time obtained from the SegmentTimeline.

The Segment URL for a Media Segment is obtained by replacing the $Time$ identifier by the earliest

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

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
SegmentTimeline specifies the Segment timeline information
5 TN Specifies segment start ume and guration 10r ja contigous
sequence of segments of identical durations.
The textual order of the S elements must mat¢h the
indexed (and thus time) order of-the correspopding Media
Segments.

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

The valuecofithis attribute must be equal to or|greater
than the sum of the previous S element earliept
presentation time and the sum of the contiguqus
Segment durations.
If the value of the attribute is greater than what is
expressed by the previous S element, it exprgdsses
discontinuities in the timeline.
If not present then the value shall be assumed to
be zero for the first s element and for the subgequent s
elements, the value shall be assumed to be the sum of
the previous s element's earliest presentation| time and
contiguous duration (i.e. previous S@t + @d *(Qr + 1)).
ed M specifies the Segment duration, in units of thg value of
the @timescale.

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

contiguous Segments with the same duration|expressed
default: 0 by the value of @d. This value is zero-based (g.g. a value
of three means four Segments in the contiguqus series).
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 @.

5.3.9.6.3 XML syntax

<!-- Segment Timeline -->
<xs:complexType
<xs:sequence>
<xs:element SR
<xs:complexType>
<xs:attribute
<xs:attribute
<xs:attribute

"SegmentTimelineType">

nin

nen
ngn

"o

"unbounded" >

"xs:unsignedInt"/>
"xs:unsignedInt"
r "xs:unsignedInt"

"required"/>

"optional" "o"/>
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<xs:anyAttribute
:complexType>

</xs

"##other" "lax"/>

</xs:element>

<xs:any

"##other" "lax" "o "unbounded" />

</xs:sequence>

<xs:anyAttribute

"##other" "lax"/>

</xs:complexType>

5.4 Media

Presentation Description updates

If MPD@ type is set to 'dynamic', the MPD may be updated during the Media Presentation. Updates typically

extend the accessible Qngmnnf list for each Representation—introduce a new Period or terminate the

Presentation.

When the MH

the

the
unle

the
MPI

any
the

fung
new

If the attribut¢ MPD@minimumUpdatePeriod is not present, no update to the MPD is expected, the atf

MPD(@mediaH
Presentation

If the attribut¢ MPD@minimumUpdatePeriqdis present updates to the MPD are expected and restricte]

sense that at
of the value o

If the i-th ver:

D is updated
alue of MPDQ 1 d, if present, shall be the same in the original and the updated MPD;

values of any Period@id attributes shall be the same in the original’ and the updated
5s the containing Period element has been removed;

alues of any AdaptationSet@id attributes shall be the same in the original and the up
unless the containing Period element has been removed;

Representation with the same @id and within the saméPeriod as a Representation appea
brevious MPD shall provide functionally equivalentyattributes and elements, and shall p
tionally identical Segments with the same indices‘in the corresponding Representation
MPD.

resentationDuration shall be present and the MPD shall remain valid until the
end time.

the location where the MPD(s*available at a certain time, the MPD is also valid for the du
f the MPD@minimumUpdadtePeriod attribute. Specifically the following shall hold.

sion of the MPD is_the last version of MPD till the end of the Media Presentation, let Texq

ledia

MPD,

dated

ing in
ovide
n the

ribute
Media

dina
ration

(i) be

the Media | Presentation ,end’ time. Otherwise, let Texp(i) be the sum of the value of
MPD@minimymUpdatePerdiod’and the wall-clock time at which the i-th version of the MPD is updated (and
replaced with|the (i+1)-th-version). The i-th MPD shall remain valid until Texp(i) in the following sense:
— all §egments ' with availability start time less than Texp(i) shall be available at their availability start
timeg 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(i)
and with duration not less than (Texp(i) - Tavail).
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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.

5.5 MPD assembly
5.5.1 Introduction
A meghanism for referencing a remote element from within a local MPD is defined. A subset of W3C XLINK
simplé¢ 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.
If 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
Table| 18 provides the XLINK attributes that are used in this part of ISO/IEC 23009 and shall be supported
accorflingly.
Table 18 — XLINK attributes used in this part of ISO/IEC 23009
Attribute Comments and Usage
@x[link:type Identifies the type;of W3C XLINK being used.
In the contextyof this part of ISO/IEC 23009, all references shall be W3C XLINK
simple links. The attribute @x1ink: type is optional with fixed setting
@xlink+vtype="simple".
@x{link:href Identifies 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.
@xjlink:show Defines the desired behaviour of a remote element once dereferenced from
within a MPD as defined in W3C XLINK.
In the caontext of this part of ISQ/IEC 23009 the atfribute @x1ink:shaw 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.
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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
Representations that will be needed, and so on.

The restricted schema for XLINK in the context of ISO/IEC 23009 is referred to as "xlink.xsd" in any.schgma in
this part of ISO/IEC 23009 and defined as follows:

</xs:schemg>

<?xml version='1.0"
<xs:schema [xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

<xs:attyribute
<xs:atfribute
<xs:sinjpleType
<xdq:restriction "xs:anyURI"/>
</xs:simpleType>
<xs:atfribute

<xs:attyribute

<xs:sinjpleType

encoding="'UTF-8"'?>

"http://www.w3.0rg/1999/x1ink"

xmlns:xylink="http://www.w3.0rg/1999/x1link">

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

"show" "xs:token" "embed¢/>
"actuate" "xlink:actuateTyRd"

"actuateType">

<xgq:restriction "xs:token">
<xs:enumeration "onLoad" />
<xs:enumeration "onRequest %>

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

"onRequest"/>

5.5.3 Procegssing

The following|rules apply to the processing of URI references within @xlink:href:

1) URIjreferencesto-remote elements that cannot be resolved shall be treated as invalid referencgs and
invalidate the.MPD.

2) URI|references to remote elements that are inappropriate targets for the given reference shall be

3) URI references that directly or indirectly reference themselves are treated as invalid circular
references and invalidate the MPD.

4) Any URI reference to a remote element shall be an HTTP-URL.

5) 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) 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.

5.6 |Base URL Processing

5.6.1| Overview

The BaseURL element may be used to specify one or more common“locations for Segmer
resources. Reference resolution as defined in 5.6.4 shall be applied-to each URL in the MPD
multigle alternative base URLs is addressed in 5.6.5.

The gemantics of the attributes and elements for the Basef{URL are provided in 5.6.2, Table

) ﬂnly a Qinglp element shall be included in a remaote element

syntak of the Base URL is provided in 5.6.3.

5.6.2 Semantics

Table 19 — Semantics of BaseURL element

5) All resources in the remote element referenced by @x1ink:href shall have an availability end time
as specified by MPD@availabilityEndTime.

ts and other
. Handling of

19. The XML

Elemgnt or Attribute Name

Use

Description

BaseURL

A URL that can be used as Base URL. The content of this

element is a URI string as described in 5.6.4.

[dservicelocation

This attribute specifies a relationship between H
such that BaseURL elements with the same

@serviceLocation value are likely to have their URLs
resolve to services at a common network locatipn, for

example a common Content Delivery Network.

If not present, no relationship to any other Base
known.

ase URLs

URL is

byteRange

if present specifies HTTP partial GET requests

alternatively be issued by adding the byte rangg into a

rnglllnr HTTP.URL based on the value of this-a

may

tribute and

the construction rules in Annex E.2.

If not present, HTTP partial GET requests may
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.

not be

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
<xs:simpleContent>
<xs:extension

"BaseURLType">

"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 Refer,

URLs at eac

ence resolution

n level of the MPD are resolved according to RFC3986 with respect to the BaseURL el¢ment

specified at tiat level of the document or the level above in the case of resolving base URLs themselves (the

document “b4
If only relativs
then the MP[

In addition to
the following

— On|
— OnH
— On
— OnH
5.6.5 Alteri
If alternative
accessible at

element as “
URI” and may

5.7 Program information

5.71 Oven|

Descriptive
ProgramInf]

se URI” as defined in RFC 3986 Section 5.1 is considered to be the level above’the MPD level).
p URLs are specified and the document base URI cannot be established according to RFE3986
should not be interpreted. URL resolution applies to all URLs found in MPD documents.

the document level (the level above the MPD level), base URL information may be presgnt on
evels:

/IPD level in MPD . BaseURL element. For details refer to 5.3:1.2.
Period level in Period.BaseURL element. For details refer to 5.3.2.2.
\daptation Set level in AdaptationSet.BaseURL element. For details refer to 5.3.3.2.

Representation level in Representation<BaseURL. For details refer to 5.3.5.2.

ative base URLs

pase URLs are provided through the BaseURL element at any level, identical Segments sHall be
multiple locations. In the absence of other criteria, the DASH Client may use the first BageURL
pase URI". The DASH Client may use base URLs provided in the BaseURL element as [‘base
implement any suitable algorithm to determine which URLs it uses for requests.

iew

nfortmation on the program may be provided for a Media Presentation within the
ormation element.

When multiple ProgramInformation elements are present, the @1ang attribute shall be present and each

element shall
attribute.

describe the Media Presentation sufficiently in the language defined by the value of the @lang

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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5.7.2 Semantics

Table 20 — Program information semantics

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 YRL which
provides more information about the,Media Pregsentation.

If not present the value is unknown.

Title 0..1 specifies the title for the Media 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 Pfesentation,
usually’starting with the copyright symbol, unicgde U+00A9

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 @.

5.7.3| XML syntax

<!-t Program Information -¢3
<xsfcomplexType "ProgramInformationType">
<ks:sequence>
<xs:element Tontle” "xs:string" "o"/>
<xs:element 2o bource" "xs:string" "o"/>
<xs:element W) "Copyright" "xs:string" "o"/>
<xs:any < \R2 "##other" "lax" "o" "unboundep" />
<[xs:sequenéa>
<ks:attripole "lang" "xs:language"/>
<ks:attribdute "moreInformationURL" "xs:anyURI"/>
<xswanyAttribute "##other" "lax"/>

</xp: gompdexType>

5.8 Descriptors

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.
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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 value

nsion

and this stri
element or at

Two elemen
@schemeIdy
equivalence
URL, then eq
RFC3986. If
@schemeIdy
equivalence.

The semantiq
5.8.2. The X||
these syntax

5.8.2 Semantics of generic descriptor

must ha nolidad in tha Qo
HoSt—Re—Horaaea——e

ribute may be defined in a separate namespace.

h| attrihiita  If ctriintiirad dAata 1o racniirad than anyv avio
gttt Tte— i Strattorea—aata— 1S Tequrea—Hen—ary—extg

ts of type DescriptorType are equivalent, if the element name, the value 9@
ri and the value of the @value attribute are equivalent. If the @schemeIdUri.is a URN
hall refer to lexical equivalence as defined in clause 5 of RFC 2141. If the @schemeIdUr
uivalence shall refer to equality on a character-for-character basis as defined in clause 6.
the @value attribute is not present, equivalence is determined by the equivaleng
ri only. Attributes and element in extension namespaces are ‘nét used for detern

s of the attributes within an element of the type DescriptezPype are provided in Table
ML schema definition of DescriptorType is provided in-5.8.3. The specific descriptors
and semantics.

Table 21 — Semantics of elements of type DescriptorType

f the
then
i is a
2.1 of
e for
nining

21 of
follow

Element or Attribute Name Use Description
Element of type specifies a descriptor.
DescfriptorType
@4chemeIdUri M specifies a URI to identify the scheme. The semantics of this
element are specific to the scheme specified by this attrjbute.
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.
ejalae (0] specifies the value for the descriptor element. The valug
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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<!-- Descriptor -->
<xs:complexType
<xs:sequence>

"DescriptorType">

<xs:any "#H#other" "lax" "o "unbounded" />
</xs:sequence>
<xs:attribute "schemeIdUri" "xs:anyURI" "required"/>
<xs:attribute "value" "xs:string"/>
<xs:anyAttribute "##other" "lax"/>
</xs:complexType>
5.8.4 [Specific descriptors
5.8.4/1 Content protection

For tH
scher
exten
scher

ContgntProtection element can be extended in a separate namespdce-to provide informati

the cg
When

When
schen

5.8.4.

For th
the ro
of me|

One A
schen

This

In adgition, this part of(ISO/IEC 23009 defines other roles schemes to support signalling for
signals in 5.8.5.6.

5.8.43 Accessibility

For the element Accessibility the @schemeIdUri attribute is used to identify the access

empld

e element ContentProtection the @schemeIdUri attribute is used to identify a contg
ne. This attribute should provide sufficient information, possibly in conjunction with the @y
sion attributes and elements, such as the DRM system(s), encryption algarithm(s), and ke
ne(s) employed, to enable a client to determine whether it can possibly play the protected

ntent protection scheme (e.g., particular key management systems ‘or encryption methods)
the ContentProtection element is not present the content'shall not be content-protectg

multiple ContentProtection elements are present;'€ach element shall describe a cont
ne that is sufficient to access and present the Representation.

R Role

e element Role the @schemeIdUri attribute is used to identify the role scheme employ

dia content components.

\daptation Set or one media content component may have assigned multiple roles even wi
he.

art of ISO/IEC 23009, defines a simple role scheme in 5.8.5.5.

yed, Accessibility is a general term used to describe the degree to which the DASH Media

bnt protection
ralue and/or
by distribution
content. The
pn specific to

d.

bent protection

ed to identify

le of the media content component. Roles define and describe characteristics and/or structural functions

hin the same

multiple view

bility scheme
Presentation

is av

Hahla tn Ac many nAaanIa Aae nAacathia

TooTC oo Trarty  pCoOpIiC oo POSoTiorTT

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

Accessibility elements fulfil a very similar purpose with respect to media 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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5.84.4 Ra

ting

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.

NOTE

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
is appropriate to that audience.

This part of |
5.84.5

For the elemsd

q

I

Adaptation
components.

Adaptation S

handling shodild be applied equally for recognised and unrecognised @schemeIdUri values.

This Part of 1§

5.8.4.6

For the eler
configuration

Multiple FramePacking elements may be presentdf so, each element shall contain sufficient informat

select or reje
NOTE i

to ignore
FramePa

This part of IS

5.84.7 Al

For the elem
channel confi

Vinpoint

Frame-packing

O/IEC 23009 does not define a rating scheme.

Nt Viewpoint the @schemeIdUri attribute is used to identify the viewpointischeme empl

ets containing non-equivalent Vviewpoint element values contain ‘different media c
The Viewpoint elements may equally be applied to media content.types that are not vide

ets with equivalent Viewpoint element values are intended to' be presented together

BO/IEC 23009 does not define a viewpoint scheme.

hent FramePacking the @schemeIdUrigattribute is used to identify the frame-pa
scheme employed.

Ct the described Representations.

f the scheme or the value for alllExramePacking elements are not recognized the DASH client is ex|
the described Representations. A client may reject the Adaptation Set on the basis of obser
rking element.

bO/IEC 23009 defines frame-packing schemes in 5.8.5.6.

dio channekconfiguration

bent AudioChannelConfiguration the @schemeIdUri attribute is used to identify the
guration scheme employed.

byed.

bntent
D.

This

cking

ion to

bected
ving a

audio

Multiple AudioChannelConfiguration elements may be present indicaling that the Representation
supports multiple audio channel configurations. For example, it may describe a Representation that includes
MPEG Surround audio supporting stereo and multichannel.

NOTE

descriptor.

A scheme for
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audio channel configuration is defined in 5.8.5.4 of this part of ISO/IEC 23009.

if the scheme or the value for this descriptor is not recognized the DASH client is expected to ignore the
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5.8.5

5.8.5.1

ISO/IEC 2300

Specific scheme definitions

General

9-1:2012(E)

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.

5.8.5.2

Content protection

The f
in the

W

5.8.5.

The fi
in the

pllowing defines a set of URIs that identify specific content protection schemes, i.e. schen
ContentProtection element:

— For Representations based on ISO/IEC 14496-12, the following URI is defined to indic
schemes identified by a the Scheme Type within the Scheme Type Box-.of the Prote
Information Box of the file:

urn:mpeg:dash:mp4protection:2011

N this scheme, the value of the @value attribute shall be the-4CC contained in the Scher
uitably escaped according to RFC 2141.

- For Representations based on ISO/IEC 13818-1 (MPEG-2 Transport Stream), the follg
is defined to indicate the Conditional Access System used:

urn:mpeg:dash:13818:1:CA desgriptor:2011

n this scheme, the value of the @vatue attribute shall be the 4-digit lower-case
Representation of the 16-bit CA_systemJID from the CA descriptor as defined in ISO/IE

For Representations based om|SO/IEC 14496-12 a content protection scheme using t
System Specific Header “Box defined in ISO/IEC 23001-7 may be identi
ContentProtection.element. In this case a UUID URN as defined in RFC 4122
UUID specified in the, Systemld field of the Protection System Specific Header Box ¢
This does not imply that such schemes cannot define alternative URNSs, or that all UUI
to schemes of this-type.

3  Frame-packing

bllowing defines a set of URIs that identify specific frame-packing arrangments, i.e. schem
FrameéPacking element:

es contained

hte protection
ttion Scheme

ne Type Box,

wing URI are

hexadecimal
C 13818-1.

he Protection
fied in the
ndicating the
hall be used.
D URNSs refer

es contained

Eor Adaptation Sets or Representations that cantain a videa component that conform

s to ISO/IEC

14496-10, the URIl urn:mpeg:dash:14496:10: frame packing arrangement type:2011 is

defined to indicate the frame-packing arrangement as defined by Table D-8 of ISO/I

EC 14496-10

(‘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.

13818-1, the URIl urn:mpeg:dash:13818:1:stereo video format type:2011
indicate the frame-packing arrangement as defined by Table L-1 of ISO/IEC 13818-1
stereo_video_format_type’). The @value shall be the ‘stereo video format typ

For Adaptation Sets or Representations that contain a video component that conforms to ISO/IEC

is defined to
(‘Definition of
e’ 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:201
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.

1" is

5.8.5.5 DASH role scheme
The URN "ufn:mpeg:dash:role:2011" is defined o identify the role scheme defined in Table 22] Note
that Role@value shall be assigned to Adaptation Sets that contain a media component type to which this
role is associgted.
Table|22 — Role@value attribute for scheme with a value "urn:mpeg:dash:role:2011"
Role@value Description
caption captions (see note 3 below)
subtitle subtitles (see note 3 below)
main main media component(s) which is/are intendéd for presentation if no other informption
is provided
alternate media content component(s) that is/afé.an alternative to (a) main media content

component(s) of the same media component type (see note 2 below)

supplementary

media content component that'is supplementary to a media content component of
different media component.type (see Note 1 below)

commentary

media content component with commentary (e.g. director's commentary) (typically
audio)

dub

media content-component which is presented in a different language from the origi
(e.g. dubbed audio, translated captions)

nal

NOTES

1) A normal audio/video program labels both the primary audio and video as "main". However, when the two me

dia

icomponent types are not equally important, for example (a) video providing a pleasant visual experiefce to

ving

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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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 multiple presentable stereo pairs the contained media content
component or components represent. If N views are available that can be combined into M valid stereo pairs,
the Role with @schemeIdURI equal to "urn:mpeg:dash:stereoid:2011" signals which views form a

p-pairand which one 15 the feft view and which one 15 the Tight view of each stereo pair-_The @value of

stereq
the R
decim

ple element shall contain a space-delimited list of view indicators 'li or ‘r/’ where i, jjare
al integers. A stereo pair i (0 <= j < M) is formed by using a view whose Role elemgntincl

indicdtor 'li' as the left view and a view whose Role element contains the view indicator ri’ as t

Within

the @value attribute view indicators shall be ordered with all left view indictors preceding

indicgtors and within each group in ascending order of view index.

5.9

5.9.1

This f
metrid
the cl
elemse

DASH metrics descriptor

Overview

art of ISO/IEC 23009 does not define mechanisms for reporting metrics, however it does @
s and a mechanism that may be used by the service provider to trigger metric collection an
ients, should a reporting mechanism be available. Ihe trigger mechanism is based on

nt in the MPD. The element contains the list of DASH Metrics for which the measurement

the time interval and the granularity for the measurements, as well as the scheme according

non-negative
Lides the view
he right view.
all right view

efine a set of
d reporting at
he Metrics
5 are desired,
to which the

metri¢ reporting is desired.
The gemantics of the attributes within the Metrics element are provided in Table 23 of 5.9.2. The XML
syntak of Metrics element is provided in.5:9:3.
The semantics of the Reporting element are provided in 5.9.4.
5.9.2| Semantics
Table 23 — Semantics of Metrics element

Elemégnt or Attribute Name Use Description

Metrics DASH metric element

@m&trics M specifies all DASH Metrics (as a list of DASH Mletric keys as
defined in Annex D, separated by a comma) thpt 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

PeriodStart time of the first Period in this MPD.
NOTE: For example, if

@starttime is 0:15.

For services with MPDRtype="static', the start time is
indicated in Media Presentation time and is relative to the

MPDQavailabilityStartTime is 14:30 and the
metrics collection is intended to start at 14:45, then

@duration (0] specifies the duration of the DASH metrics collection

Presentation time.

If not present, the value is identical to the Media
Presentation duration.

interval. The value of the atiribute expresses in Media

Repd

and formats.

For more details refer to 5.9.4.

rting 1..N specifies information about the requested reporting met

hod

Legend:
For attribu
For eleme
Elements are Y

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

5.9.3 XML syntax

<!-- Metr
<xs:compl
<xs:seq
<xs:e
<xs:e
<xs:a
</xs:se
<xs:att
<xs:any
</xs:comp

<!-- Metr
<xs:compl
<xs:att
<xs:att
</xs:comp

fics —-—>

ExType "MetricsType">

lience>

Lement "Reporting" "DesgdriptorType" "unbounded" />
Lement "Range" "Rangefype" "o "unbounded" />
hy "##other" 1Yy "lax" "o" "unbounded"
huence>

ribute "metrics" typeNY%s:string" "required"/>

pttribute "#EQther” "lax"/>

lexType>

ics Range -—>

ExType "RafigeType" >

ribute "gtarttime" "xs:duration"/>

ribute WJdration” "xs:duration"/>

lexType>

5.9.4 Metriq

C reporting

DASH clients should collect metrics based on the Metric element and report the collected metrics using one

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.

This 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"SQ Base Media
File Format as defined in ISO/IEC 14496-12;

— In 6.4, Segment formats are described for use with Media SegmentsObased 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 Segmient formats comply with the
respegtive container formats.

Guidglines for adding other Segment formats are provided in Annex-F:
6.2 [Segment types

6.2.1| Introduction

Four different Segment types are defined:
-+ Initialization Segments containing initialization information for accessing the Representation in 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,

-t Bitstream Switching .Segments containing essential data to switch to the Representatior to which it is
assigned in 6.2.5.

6.2.2| Initialization Segment

The [Initialization. Segment contains initialization information for accessing the Represgntation. The
Initialization.Segment shall not contain any media data with an assigned presentation time.

NOTE- The Initialization Segment is conceptually processed by the media engine in Figure 2 to initiglize the media
Igil IS fUI 1 Idbiil Y piay-uut Uf rV‘:Udid Sl.':yl 1CT Itb Uf ti 1S LUI Itdil Iil Y RUpI CoClI ItatiUl I.

The Initialization Segment is 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.
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In addition, a

Media Segment

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

a SAP.

s the first Media Qngmnnf n-the anrnennfnfinn’ itshall contain nnI\J/ media-streams tha

start

2)
3)
with
4) ifit
with
5) shal
the
that
to sd
6) mayj
the
may|
7) shal
valu
accl
7.2.1.
The Media S
formats.
6.2.3.2

a SAP of type 1 or 2.

contain sufficient information to time-accurately present each contained media compon
Representation without accessing any previous Media Segment in this Representation prg
the Media Segment contains a SAP for each media stream. The time-accuracy)enables a
amlessly switch Representations and jointly present multiple Representations:

be divided into Subsegments by a Segment Index as defined in 6.2.83:2. In some media fo
Segment Index may be contained in the Media Segment. In othef/formats the Segment
be included in a dedicated Index Segment. For more details onndéx Segments refer to 6.}

specify all Media Presentation times relative to the start ofithe Period and compensated w
of the @presentationTimeOffset. The presentation time in Media Segments sh
rate to ensure accurate alignment of all Representations in one Period. For more details rg

=)

-

egment is media format specific and more detdils are typically specified for individual

Subsegments and Segment Index

Media Segménts may contain multiple Subsegments. Each Subsegment shall contain a number of con

access units.
is divided intq
the presentat
each Subseg
requests for i

NOTE

There may also be media-forthat-specific restrictions on Subsegment boundaries. If a Se
b multiple Subsegments this\division is described by a compact Segment index, which prd
on time range in the Representation and corresponding byte range in the Segment occup
ment for one or more media streams. Clients may download this index in advance and then
ndividual Subsegments.

Segment Indextinformation is conceptually processed by the DASH access client in Figure 2 in o

access Silibegments by the use of HTTP partial GET requests.

In addition, t

he Segment Index provides timing and stream access information. This includes the e

presentation

ime ‘'of access units in each Subsegment of an indexed media stream and the presentatio

ent in
vided
client

rmats
Index
p 4.

th the
all be
fer to

media

nplete
yment
vides
ed by
issue

der to

arliest
h time

of the first SAP\if present.

If a Segment Index is present for at least one media stream, then for any media stream for which no 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 streams 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.

A generic mechanism for indexing of Media Segments is provided by the Segment Index (‘sidx’) box in
SO/ Ris— i i i a2 defined—in-thi : 23009. In this
case,

-+ the earliest presentation time of a Subsegment is  documented in the
earliest presentation time field.

—+ the byte range is document by the first offset field and the neference sizq field. If two
Segment Index boxes document the same byte range, then the value of their first |offset field
and their reference size field shall be identical.

6.2.33 Subsegment Index
Mediga Subsegments may be indexed further to enable accessing“different levels of Subsegmernts in a Media
Subsg¢gment. This Subsegment Index may also be provided'in separate Index Segments together with the
Segnent Index.

A generic syntax and semantic for Subsegment indexing is provided by the Subsegment Indg¢x (‘ssix’) in
ISO/IEC 14496-12.

6.2.4| Index Segment
Index| Segments contain information (that is related to Media Segments and primarily confain indexing
information for Media Segments.. An” Index Segment may provide information for one or[more Media
Segments.

The Ihdex Segment may be ‘media format specific and more details shall be defined for each media format
that permits Index Segments.

6.2.5| Bitstream Switching Segment

A Bitdtream Switching Segment contains data essential for switching to the Representation it is agsigned to.

The Bitstream Switching Segment is media format specific and more details shall be defined for each media
format thdt permits Bitstream Switching Segments.

6.3 Segment formats for ISO base media file 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

6.3.21 Su

bsegments

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 (‘sidx’)

box shall be {

6.3.2.2 Me

Different typ
ISO/IEC 1444

6.3.2.3 Se

If the Segme

definitions for
format are sp

6.3.2.4
If the Subsed

Exact definiti
the 1ISO base
6.3.3 Initial

The Initializat

et to 0.

dia stream access points

bs of media stream access points for the ISO base media file formatyare defin
6-12, Annex I.

gment Index

ht Index is provided the Segment Index (‘sidx’) box in ISO/IE€14496-12 shall be used.
the use of the Segment Index (‘sidx’) box with media formats-based on the ISO base meg
ecified in ISO/IEC 14496-12.

Subsegment Index

ment Index is provided the Subsegment Index (‘ssix’) box in ISO/IEC 14496-12 shall be
bns for the use of the Subsegment Index (‘ssix’) box for the use with media formats bas
media file format are specified in ISO/IEC:14496-12.

jzation Segment format

on Segment is conformant with the ISO base media file format.

The Initialization Segment shall containyan “ftyp” box, and a “moov” box. It shall not contain any “

boxes. It ma
samples (i.e.
is thus small.

NOTE
any Medig

The “mvex”

contain other boxes, such as the “pdin” box. The tracks in the “moov” box shall conts
the entry_count inthe “stts”, “stsc”, and “stco” boxes shall be set to 0), and the “mooy

This may reduce the start-up time significantly as the Initialization Segment needs to be downloaded
Segmentean be processed.

x_shall be contained in the “moov” box to indicate that the client has to expect movie fragn

The “‘mvex” bpx also sets default values for the tracks and samples of the following movie fragments.

ed in

Exact
ia file

used.
ed on

noof”
in no
r” box

before

hents.

The Initialization Segment provides the client with the metadata that describes the encoding of the media
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 M

successful decoding and presentation of the contained media streams.

70

PD for

© ISO/IEC 2012 — All rights reserved


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

6.3.4

6.3.4.

ISO/IEC 23009-1:2012(E)

Media Segment types

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.

Further rules on Media Segments in combination with certain MPD attributes are provided in 7.3.

Note
brand

Unles

6.3.4.

A Me

=0 =z

that Media Segments may conform to multiple types. Conformance can be expressed .k
s) to the ‘styp’ box as a compatible brand and, if applicable, as the major brand.

s explicitly mentioned differently, the boxes referred in 6.3.4 are specified in ISO/IEC 14496

2  General format type

lia Segment conforming to the Media Segment Format for DASH isdefined as follows:

Each Media Segment may contain a ‘styp’ box and if present shall carry ‘msdh’ as
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.
contained movie fragment is a movie fragment (fmoof’) box and a media data (‘md|

in the movie fragment box.
Each ‘moof’ box shall contain at least 6ne track fragment.

The ‘moof’ boxes shall use movie-fragment relative addressing for media data that

external data references and(the flag ‘default-base-is-moof’ shall also be set; g
offsets shall not be used for.this media data. In a movie fragment, the duration by whi
extends should be as close to equal as practical. In particular, as movie fragments are
the track durations sheuld remain close to each other and there should be no 'drift".

Each ‘traf’ boxsshall contain a ‘t £dt’ box.
OTE

ients should not apply both the alignment established by the ‘t£dt’ and the time-shifting implied
hich would result in a double correction.

Each Media Segment may contain one or more ‘sidx’ boxes. If present, the first ‘sidx

y adding the

12.

a compatible

A whole, self-
bt’) box that

contains all the media samples that do not usé.external data references referenced by the track runs

Hjoes not use
bsolute byte-
ch each track
accumulated,

'The track fragment adjustment box ‘t fad’ as defined in 3GPP TS26.244 may also be present. DASH

by the ‘tfad’,

' box shall be

placed before any ‘moof’ box and the first Segment Index box shall document the entire

Segment.

6.3.4.

3 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 ad

dition 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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this brand are defined in this subclause.

6.3.44 Su

b-Indexed Media Segment

A Media 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.

Each Media Segment shall carry ‘msix’ as a compatible brand. The conformance requirements of

The Subsegment Index box (‘ssix’) shall be present and shall follow immediately after the ‘sidx’

box that documents the same Subsegment. This immediately preceding ‘sidx’ shall only index

Med

It sh
requ

6.3.5 Self-l

6.3.51 Ge

A Self-Initiali]
Segment with

The Self-Initig

NOTE
happen W

6.3.5.2 Ing

The Indexed
single Indexe

ia Subsegments.

all carry ‘sims’ in the Segment Type box (‘styp’) as a compatible brand. The ¢onforn
irements of this brand are defined in this subclause.

hitializing Media Segment formats

neral format type

ring Media Segment conforms to the concatenation of an Initialization Segment and a
out the 'styp' box preceeding the Media Segment.

lizing Media Segment is conformant with the ISO basednedia file format.

Since one Representation only contains one self-initializing Media Segment, switching is exped
thin the Segment, e.g., at a Subsegment that contains:a*SAP.

lexed self-initializing Media Segment

Self-Initializing Media Segment confofms to the concatenation of an Initialization Segment
d Media Segment without the 'styp" box preceeding the Media Segment and shall carry *

as a compatible brand.

The format o
defines the ‘g

the Indexed self-initializing\Media Segment is a conforming ISO base media file format fil
ash’ brand.

6.4 Segment formats for- MPEG-2 transport streams

6.4.1 Introg

This clause irf
conforming td

uction

troduces Segment formats that are suitable to be used if Media Segments are valid MPEG
ISOAEC 13818-1.

hance

Media

ted to

and a
Hash’

e and

2TS,

NOTE

It is possible to encapsulate MPEG-2 TS formatted media within an ISO base media file format. This mode
of operation is not discussed in this Subclause. If MPEG-2 TS formatted media is encapsulated in an ISO base media
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.
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6.4.2 Preliminaries: Refinements of generic concepts

6.4.2.1

Subsegment

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 units are encapsulated in one or more PES packets. Each PES packet is encapsulated into one
or more TS packets with the same PID value.

6.4.2.2

Media stream access points

For the case of MPEG-2 TS, a media stream is equivalent to an Elementary Stréam gs defined in

ISO/IEC 13818-1.

Different types of media stream access points are defined in ISO/IEC 1449612, Annex |. The same type
definifions shall apply for the MPEG-2 TS. More specifically, in the case of MPEG-2 TS a SAP corresponds to

an Elementary Stream Random Access Point, as defined in ISO/IECA13818-1. Consequentl

s ISAU is the

positipn of the first (sync) byte of a TS packet with PID assigned to this\Elementary Stream. This TS packet
contalns the first byte of a PES packet, which, in turn, contains the\Elementary Stream Accegs Point. PES
packdt starting at Isay shall contain only an integral number of access’units and shall contain a PTS.

random_access_indicator field in the Adaptation Field is commonly set to "1 (this is the ¢
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 g
TS packet at smallest Isap. If PCRs afecarried on a media PID, the first packet of this PID is
following the initialization data, and-carries a PCR. In order to avoid changing the underlyin

NOTE 1 Isau generally corresponds to the start of a TS<packet with PID value for one Elementary Stream, the
payload unit start indicator field set to "1, Nadaptation field control set to [11°, and the
random access_indicator field in the Adaptation Field is set to "1°. For SAP types 1-3, the

ase unless no

t or prior to the
he first packet
g content, the

implementer may choose to add*a-packet carrying only adaptation field with a PCR, but no payload. This packet
is placed prior to the smallest I'sauy 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 box.
6.4.23 Segment Index
If the| Segment |gdex is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shall be used for

Segment Indexing. In addition to these definitions, the following conditions shall be met for a Sggment Index

used

o describe MPEG-2 TS based Media Segment:

—+@eference ID fieldof 'sidx" box shall be the PID value of the indexed stream.

— 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 Initial

6.4.3.1

ization Segment types and formats

Initialization information

Initialization information is any information necessary to enable the media engine to start decoding the

payload of an

y 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
Presentation timeline is allowed.

Time-varying
different for a

Mandatory in
enable decod
the following

PAT]

PMT

PCR

If MPEG-2 C
does not chd

imitiatizatiormmformmation Ts-imformation that s Tequiredfor the—successfutt-startof ptayout;
t least two Subsegments or Segments within a Representation.

tialization information summarizes information that shall be present prior to any_ media d
ing and presentation. As a consequence, mandatory initialization information-includes at
nformation, in this order:

(untimed, unless changes within the Representation);

(untimed, unless changes within the Representation);

(time-varying).

onditional Access is used, ECM is considered mandatery untimed initialization informatia
nge for the whole duration of the Period; otherwise )it is considered mandatory time-v

initialization imformation.

6.4.3.2 Ini

An Initializatiq

kialization Segment

n Segment shall be a valid MPEG-2 TSsconforming to ISO/IEC 13818-1.

The concatenation of an Initialization Segment with any Media Segment shall have the same presen

duration as th

The Initializa
Time-varying

PCH

— ECM

— Any

Initialization

e original Media Segment.

ion Segment shall contain~mandatory untimed initialization information as defined in 6.
initialization information shall not be present in the Initialization Segment, i.e.

-bearing packets.shall not be present in the Initialization Segment;
| may be present as long as it does not change within the entire Representation;
PSI table may be present as long as it does not change within the entire Representation.

bedgment may or may not be present. If it is not present for a given Representation, all

but is

ata to
least

n if it
arying

tation

4.3.1.

Media

Segments belonging 10 this Representation shall be seli-inifializing. AlISo, 1If an Initialization segment 1S used,
not all initialization information needs to reside in the Initialization Segment, only presence of complete
initialization 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 rules
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on Media Segments in combination with certain MPD attributes are provided in 7.4.
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Basic Media Segment

A Media Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

9-1:2012(E)

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,

hall yvaethrana-Braces

Medis
more

6.4.4.

All inf

in a

(Sub)
ECM
befor¢ such a packet. A Subsegment may not have an ECM preceding the first encrypted
locati

6.4.4.

A Sel

shall

antain $ Pay
o CAactry- o progrartT;

o))

o
Lo

All time-varying initialization information shall be present between Isap and Isay.@nd/o
Segment, if present,

No Media Segment shall depend on initialization information appearing\in any pre
Segment.

Segments should contain only complete PES packets. Each PES packet should be compr
complete access units in each packet. Media Segments should contain only complete acce

3  Content Protection
prmation necessary for decrypting, or locating information required to decrypt, the encrypte
Sub)Segment shall be present before the encrypted\packet(s) to which they apply, eithe
Segment, and/or in the Initialization Segment (if used). As an example, this requires the pr
necessary for decrypting the first encrypted packet of the (Sub)Segment is within the (

(

bn of this ECM can be determined using andndex Segment.

N
R
rq

OTE  Sub-Represenations may be afranged such that information such as ECM is includg
epresenations that need them, for example by assigning the ECM an individual level and add dep|
plevant Sub-Representations on this:evel.

B Self-initializing Media-Segment

f-initializing Media Segment conforms to the basic Media Segment as defined in 6.4.4.2 a
contain at the least all mandatory untimed and timed initialization information as defined in 6

in the Index

eding Media

sed of one or
5S units.

d TS packets
in the same
bsence of the
Sub)Segment
packet if the

ed in all Sub-
endency on all

nd in addition
4.3.1.

All required initialization information as defined in 6.4.3.1 should be present prior to any media dgta.

6.4.5

A Bitg

Bitstream Switching Segment

tream 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 Representation
initialization information).
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6.4.6 Index

Segment

6.4.6.1 General

Index Segme

nts 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 recommended that Index Segments are at the least provided for one media stream.

NOTE 1
structureg
Media Fo

NOTE 2
to utilize
boxes, su
types ma
interpret t

6.4.6.2 Single Index Segment

An Single Ind

— Eac
the

— Eac
Seg

— ASi
the |

— ASi
‘per

PCH

6.4.6.3 Representationindex Segment

A Represent
follows:

‘lstyp’ box. The conformance requirement of the brand ‘sisx’ is defined in this subclause.

Despite the Media Segments are MPEG-2 TS based, Index Segments are reusing ISOBMF
. This allows that the DASH access client in the model of Figure 2 to be universal and indepéndent
mat.

Index Segments are not valid ISOBMFF files, and complete implementation of ISOBMFF is not nec
ndexes in a MPEG-2 TS based client. A partial implementation would suffice, sificé“only few 1SQ
ch as 'styp', 'sidx’, and 'ssix' are required in order to parse an MPEG-2 TS ndex Segment. Oth
be present in an MPEG-2 TS Index Segment, but if present they shall not gontain information requ
Ne “styp’, 'sidx’ or “ssix’ boxes.

ex Segment indexes exactly one Media Segment and isrdefined as follows:
h Single Index Segment shall begin with an ‘styp’boX, and the brand ‘sisx’ shall be pres
h Single Index Segment shall contain one @armore Segment Index boxes which index one
ment.

hgle Index Segment may contain one or multiple ‘ssix’ boxes. If present, the ‘ssix’ shall
s 1dx’ box that documents the same Subsegment without any other ‘sidx’ preceding the ‘s

hgle Index Segment maytohtain one or multiple ‘pcrb’ boxes as defined in 6.4.7.2. If pr

b’ shall follow the ‘sidx’ box that documents the same Subsegments, i.e. a ‘pcrb’ box prd
information for every.subsegment indexed in the last ‘sidx’ box.

btion Index Segment indexes all Media Segments of one Representation and is defin

F-box-
of the

Bssary
BMFF
er box
ired to

ent in

Media

follow

six'.

bsent,
vides

ed as

all be

— Eac

h Rnprnennfnfinn lndex Qngmnnf shall hngin with-an 1—lzp’ hny’ and the brand ‘+isx’ s

present in the ‘styp’ box. The conformance requirement of the brand ‘risx’ is defined by this
subclause.

— Each Media Segment is indexed by one or more Segment Index box(es); the boxes for a given

Med

ia 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.

76

© ISO/IEC 2012 — All rights reserved


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

ISO/IEC 23009-1:2012(E)

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.

xO
Figu%&suucture of Representation Segment Index

6.4.6.4 Subsegmen@%ex Segment

A Subpsegment In Segment shall conform to an Index Segment and also includes a Subsegment Index. A
Subsg¢gment | egment is defined as follows:

—+ I(sﬁ'l be either a Single Index Segment or a Represention Index Segment.

\ hao Quibeonamaant InAay hay, /(¢ 2 o2 abhaoll ha Aoy 4 oA ol oll £AlA e Aot Al SflA - the ¢ d ’
T OoUOSCUMCTIT MO C AT OUA S ST Sttair DT prC STt antG—oran t1Onov i netratCry—ancl S1AaxX

box that documents the same Subsegment. The value of the reference type field shall be equal
to 0 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

6.4.71 Int

roduction

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

6.4.721 D

MPEG-2 TS PCR information box

efinition

Box Type:
Container:
Mandatory:
Quantity:

Signals the P

6.4.7.22 S

aligned(8)

uns i
for (

6.4.7.2.3 S

subsegment

Subsegment

referej

pcr for each
the first
that if th
ISO/IEC

prograr

7 Combi

‘pcrb’
File
No
Zero or one

CR information for MPEG-2 TS.

yntax

class MPEG2TSPCRInfoBox extends Box (‘pcrb’, .09 {
gned int (32) subsegment count;

i=1; 1 <= subsegment count; i++) {

unsigned int (42) ©pcr;

unsigned int (6) pad

0;

emantics

| count is a positive integer specifying the number of Subsegments for which
information is specified.(in this box. subsegment count shall be equ
bce count in the last Segment-Index box.

iteration of the loop, indicates the MPEG-2 TS PCR corresponding to the first (sync) b
MPEG-2 TS packet ‘in the media Subsegment corresponding to the current iteration.
s TS packet carriesya PCR, its value will be different from the one specified in this field,
13818-1 defines)” PCR as relative to the byte containing the last bit of
_clock reference base field.

hed semantics of MPD and Segment formats

partial
al  to

yte of
Note,
since

the

71

Introduction

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.
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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 strea

ms, 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.

7.2

General

7.21

One ¢f the key features in DASH is that encoded versions of different media components sha

timeli
prese

differ¢nt coded versions of the same media components.

The p
the @y
a pre
is Tw3

Medid
@pre
expeq

The N
within
signa
time d

S =0 Q0 =

I
u

For the case when MPDRtype is "dynamic" and the attribute MPD@suggestedPresentat

prese
prese
MPD(@
the w

flom Media Segments with (actual presentation duration of the media stream longer (respectively

Media Presentation timeline

ne. The presentation time of access unit within the media content is mapped.,to the gl
htation timeline for synchronization of different media components and to enable seamles

resentation times within each Period are relative to the PeriodStart time) of the Period minu
bresentationTimeOffset, T, of the containing Representation{ This means for an ac
bentation time Tp signalled in the media stream, the Media PreSentation time relative to th
=Tp - To.

Segments should not contain any presentation time-Tp that is smaller than the
sentationTimeOffset, To. However, if this is the case, then presentation of the Medi
ted to only take place for presentation times greaterthan or equal to To.

IPD start times as defined in 5.3.9.5.3 shall provide an approximation of the Media Present

fe a common
bbal common
5 switching of

5 the value of
cess unit with
e PeriodStart

value of the
B Segment is

ation time Ty

the Period. Specifically, the MPD start.time shall be drift-free relative to the presentation time Tp

led in the media stream, i.e. the accuragy of the offset of the MPD start time relative to the
oes not depend on the position of the;Segment in the Representation.

OTE At the start of a new Period) the playout procedure of the media content components m
djusted at the end of the preceding Period to match the PeriodStart time of the new Period as theré
verlaps or gaps with a Represehtation at the end of the preceding Period. Overlaps (respectively g4

dicated by the Period duration. Also in the beginning of a Period if the earliest presentation time Tp
hit of a Representation.is'not equal to To then the playout procedures need to be adjusted according|

nt, then theSsum of value of the the MPDRavailibilityStartTime, the PeriodSts
htation time within the Period of an access unit, Ty, and the value of the
suggestedPresentationDelay provides a mapping of the presentation time of each 3
bll-clock time, for example to express synchronization with a content internal time or for oth

presentation

ay need to be
may be small
ps) may result
shorter) than
of any access

y.

ionDelay is
rt value, the
the attribute
ccess unit to
er reasons to

enabl

b-Synchronization of presentation to the wall-clock.

Further 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, then the
following shall hold:

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 Segments of all
Representations of an Adaptation Set. As a consequence, if there is a Segment Index for a
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7.2.3 Segm

No additional

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
access unit duration.

ent alignment

requirements beyond those stated in 5.3.3.2 are defined.

7.2.4 Subsegment alignment

No additional
7.3 Media

7.3.1 Gene

The Media P
file format as

An ISOBMFH
the MPD sha

The general 1

The @mimeT
parameters n

If present, th
identifiers.

The following
Initig

Med

Self;

For ISOBMFH

1)

In a
appl

same

requirements beyond those stated in 5.3.3.2 are defined.
Presentation based on the ISO base media file format

ral

fesentation as introduced in 5 and 6 is instantiated in this subclauselusing the ISO base
defined in ISO/IEC 14496-12 as Segment formats.

-based DASH Media Presentation is described by an MPD as-specified in 5.1. The MIME t
| be as defined in Annex C.

ules defined in 7.2 shall apply.

ype attribute of each Representation shall be provided according to RFC 4337. Add
ay be added according to RFC 6381.

b @segmentProfiles shall provide a_comma-separated list of the individual Segment

Segment types and formats may'be used

lization Segments complying with formats as defined in 6.3.3.

a Segments complying with formats as defined in 6.3.4.2.

Initializing Media_Segments complying with formats as defined in 6.3.5.
--based Media Presentation the following applies:

| cases for which a Representation contains more than one Media Segment, the foll
es;

media

pe of

tional

brofile

bwing

2)

The Initialization Segment as defined in 6.3.3 shall be present.

Media Segments shall not be self-initializing. The Media Segment format is defined in 6.3.4.

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.

options are valid.
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In case a Representation contains only a single Media Segment, then one of the following two
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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.

I ) oD oy ol bla l H o 2 W, | la 1l L
N cageSub-Representatonsarec usea; e raresS 17 o4 Snar appty:

7.3.2| Media presentation timeline
The pfresentation time Tp internal in the media that maps the media to the Media Presentation timeline shall be
relatiye to the movie timeline, i.e. they are composition times after the application.efyany edit list| for the track,

as defined in ISO/IEC 14496-12, 8.16.3.

It 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 recommended
that the track for which the Segment Index ('sidx') box that appears.first in the Media Segment is the track
definipg the value of the @timescale attribute.

7.3.3| Authoring Rules for specific MPD attributes

7.3.3/ Segments starting with media stream access points

No additional requirements beyond those stated\in.3.3.2 and 6.3.2.2 are defined.

7.3.3.2 Bitstream switching

If the|@bitstreamSwitching is setito ‘true’ for a set of Representations within an Adaptation Set, the
condifions stated in 5.3.3.2 shall be-satisfied and the Bitstream Switching Segment shall not be present.

As a ¢onsequence of @bitstreamSwitching being set to ‘true’, the following conditions are gatisfied:

-+ 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 othenthan 'false'
for.theAdaptation Set are fulfilled.

—+\Fhe conditions required for setting (i) the @startWithSAP attribute to 2 for the Adagtation Set, or
(i) the conditions required for all Representations within the Adaptation Set to share the same value
of @mediaStreamStructureId and setting the @startWithSAP attribute to 3 for the Adaptation
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-2
TS as defined in ISO/IEC 13818-1. A MPEG-2 TS-based DASH Media Presentation is described byan| MPD
as specified ip 5.2. The MIME type of the MPD shall be as defined in Annex C.

The general nules defined in 7.2 shall apply.
The @mimeType attribute of each Representation shall be "video/mp2t".
The following| Segment types and formats may be used
— Initidlization Segments complying with formats as defined in 6.4.3.
— Medja 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\6.4.6.

The @segmentProfiles attribute may be absent. If preseént, it is expected to be ignored.

7.4.2 Media presentation timeline

The presentation time Tp internal in the mediacthat maps the media to the Media Presentation timeline shall be
the one defingd 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 stream.
Furthermore,|let PTS (/) be PTS(i) ‘adjusted for 33-bit rollovers, i.e. calculated as if PTS had an infinite afnount
of bits.

Tr calculation is based «on."differences between PTS(/) and PTS(0), and therefore Tp(i) = (PTSh(/) —
PTS()*S/90000 with PTSy typically PTS(0). With appropriate scaling, PTS, be derived from the value of
@presentationTimeOf fset attribute.

NOTE |If iIndex Segment is used, S is provided by in the timescale field of the "sidx’ box.

If a media stream contains a discontinuity, the PTS,(/) calculation assumes relative timing is maintained.
Therefore, PTSA(/) will be adjusted by the difference between the value of PCR of the first PCR-bearing
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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Authoring rules for specific MPD attributes

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 @segmentAlignment attribute is not set to ‘false’, the requirements stated in 5.3.2 and 5.3.3.2 shall
be met. In addition, the Media Segment shall contain only complete PES packets and only complete access
units for each PID, and the first PES packet shall contain a PTS timestamp.

7433 Subsegment alignment

If the |@subsegmentAlignment flag is not set to 'false', the semantics as defined in*6:3.3.2 ghall apply. In
particllar, for an MPEG-2 TS-based Media Presentation, a Subsegment shall centain only cpbmplete PES
packets for each PID, and the first PES packet from each elementary stream shall contain a PTS

7.43.4 Bitstream switching

If @biltstreamSwitching flag is set to 't rue' for a set of Representations within an Adaptation|Set, then the

condi
entire
and a

If cbi
by Bi

within

Reprg
ISO/IE

As a
Qbit

74.4

ions stated in 5.3.3.2 shall be satisfied. In addition, the conditions in 5.3.3.2 shall not onl
sequence from j=1,...,M, but for any consecutive sequence of segments with any start in
hy end index ig=is,...,M.

tstreamSwitching flag is set to 'true' the Bitstream Switching Segment may be pres
tstreamSwitching in the Segment Information: In this case, for any two Representatiq

the same Adaptation Set, concatenation_of Media Segment i of X, Concatenation
sentation Y, and Media Segment i+7 of“Representation Y shall be a MPEG-2 TS ¢
FC 13818-1.

y hold for the
dex is=1,....M

ent, indicated
ns, Xand Y,
Segment of
onforming to

consequence of the conformance rule‘as stated in 5.3.3.2, at least the following conditons gre satisfied if

streamSwitching flagis set toltrue'

required for all Representations within the Adaptation Set share the sani
@mediaStreamStiructureId and setting the @startWithsSAP attribute of the Adapa
fulfilled.

The conditions required for setting the @segmentAlignment attribute not set to 'f
Adaptation Set are fulfilled.

RCR shall be present in the Segment prior to the first byte of a TS packet payload con
data, and not inferred from the “pcrb’ box.

The conditions required\for setting the @startWithSAP attribute to 2 for the Adaptatation Set or

e value of
on Set 3, are

h1lse' for the

faining media

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 within the range indicated in the Subsegment index. Also, encryption keys (if used) should not change

within the dur

ation of a Subsegment.

8 Profiles

8.1

Definition

Profiles of DASH are defined so as to enable interoperability and the signaling of the use of features.

A profile imp
Presentation
within Segme

quantitative mpeasures such as bit-rates, Segment durations and sizes, as well as horizontal and, vertical
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oses a set of specific restrictions. Those restrictions are typically on features of the
Description (MPD) document and on Segment formats, but may also be on content"del
nts, such as on media content types, media format(s), codec(s), and protection formats,

size. Profiles defined in this part of ISO/IEC 23009 define restrictions on features of this
9 and on Segment formats only (e.g. not codec types). Externally defined profiles|
hpose restrictions on other aspects.

A profile can also be understood as permission for DASH clients that onlyzimplement the features rg
ofile to process the Media Presentation (MPD document and Segments). However, as DASH
is not specified normatively in this part of ISO/IEC 23009, it is ,also’ unspecified how a DASH
to a particular profile. Hence, profiles merely specify restrictions on\MIPD and Segments rather than
pviour.

an identifier, which is a URI. The profiles with which an MPD complies are indicated
es attribute as a comma-separated list of profile identifiers. Profile identifiers defined in thi
3009 are URNs and shall conform to RFC3406. Externally defined profiles may use
t are URNs or URLs. When a URL is useg, it should also contain a month-date in thg
assignment of the URL must have been:authorized by the owner of the domain name i
Iy close to that date, to avoid problems when domain names change ownership.

nforming when it satisfies the following:

MPD is valid in terms the schema defined in Annex B.

MPD conforms to the normative requirements defined in this part of ISO/IEC 23009.

MPD conforms to each of the profiles indicated in the MPD@profiles attribute as spqg
W.

s included in the. MPDRprofiles attribute, the MPD is modified into a profile-specific MR
mance checking using the following ordered steps:

MPD@profiles attribute of the profile-specific MPD contains only ProfA.
\daptationSet element for which @profiles does not or is not inferred to include Pr
bved from the profile-specific MPD.

A Representation element for which Cproriles JdOes not or 1S not nferred to mciude Pri
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removed from the profile-specific MPD.

ofA is

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

An 3

rem
3.
4,

profi
5.

from

le-specific MPD.

the profile-specific MPD,

An MPD is conforming to profile ProfA when it satisfies the following:

1.
2. The

84

ProfA is included in the MPD@profiles attribute.

profile-specific MPD for ProfA is valid in terms of the schema defined in Annex B.

All elements and attributes that “may be ignored” according to the specification of ProfA are removed
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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.

hich fulfils the
epresentations
in the specified profiles. For example, it can be required that there is at least one Representation.for each media type
that contains or is inferred to have the profile identifier of a specific profile.

This part of ISO/IEC 23009 defines six profiles.
Thred profiles are defined reyling on the ISO base media FF as Segment formats: Both, the ISQ Base media
file format On Demand profile defined in 8.3 and the ISO Base media file format live profile defined in 8.4 are
a subpet of the ISO Base media file format main profile defined in 8.5. Twe’profiles are defineq for MPEG-2

TS based Media Segment formats: The MPEG-2 TS simple profile defined in 8.7 is a subset off the MPEG-2
TS 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
The flill profile includes all features and Segment Types defined in this part of ISO/IEC 23009.

The flill profile is identified by the URN “urn:mpég:dash:profile:full:2011".

8.2.2| Media Presentation Description constraints

The Media Presentation Description;shall conform to the following constraints:

— The rules for the MPD as defined in 7.3 or 7.4 shall apply.

8.2.3| Segment format.constraints

Reprgsentations.and Segment formats shall conform to the following constraints:

— Representations shall comply either with the formats defined in 7.3, referring to the Segment formats
in.6.3, or to the formats defined in 7.4, referring to the Segment formats in 6.4

8.3 ISO Base media file format On Demand profile

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:
— 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.
NOTE A necessary condition to comply with the restrictions defined in 7.3 is that the @mimeType equals

video/mp4, audio/mp4, or application/mp4.

— MPD

— The

— neith
pres|

— for A

Rt ype shall be “static”.
Subset element may be ignored.

er the Period.SegmentList element nor the Period. SegmentTemplate element sh
ent

daptation Sets conforming to this profile

if either the AdaptationSet.SegmentlList or the AdaptationSet.SegmentTemg
element is present in an AdaptationSet element then this\AdaptationSet element m
ignored.
if either the Representation.SegmentList orihe Representation.SegmentTemp
element is present in a Representation element then this Representation element m

ignored.

if the Representation element does not contain a BaseURL element then
Representation element may be ignored.

AdaptationSet elements with:AdaptationSet@subsegmentAlignment not present,
to 'false' may be ignored.

Representation elements with a @subsegmentStartsWithSAP value absent, ze
greater than 3 may betignored.

Representation elements with @subsegmentStartsWithSAP value equal to 3 m
ignored if bothithe following conditions hold:

— thecontaining Adaptation Set contains more than one Representation, and

all be

late

ay be

late
ay be

this

or set

ro or

Yy be

—~-{no 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:

— Representations shall comply with the formats defined in 7.3, referring to the Segment formats in 6.3.
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as defined in 6.3.5.2.

Fragment ('moo£') boxes.
ISO Base media file format live profile

General

Each Representation shall have one Segment that complies with the Self-Initializing Media Segment

All Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be placed before any Movie

imme
with
gener
Segn
seam
decoq
Note

distrib
On-D

The |

8.4.2

The N

orofile is optimized for live encoding and may achieve latency of a few seconds by encoding and

Hiate delivery of short Segments consisting of one or more movie fragments of 1ISO filecfo
blatively short duration. Each movie fragment may be requested as soon as available usi
ated URL, so it is not normally necessary to request an MPD update prior to each Seg
ents are constrained so that accessing Representations at Segment boundaries is

ess switching within one Adaptation Set may be performed by first processing (i.e.

ing and presenting) the come-from Representations and then processing the go-to Rep
hat despite the profile is optimized for live services, the MPD@Type attribute may be set to
ute non-live content, for example in case a live Media Presentation is tefminated, but kep|
emand service.

BO Live profile is identified by the URN “urn:mpeg:dash:protile:isoff-live:?2
Media Presentation Description constraints

ledia Presentation Description shall conform to thefollowing constraints:

The rules for the MPD and segments as defined in 7.3 shall apply.

Representations not inferred to have, €profiles equal to the profile identifier as de
may be ignored.

In addition, Representation-elements contained in an AdaptationSet element con
profile shall have the following constraints:

Representation elements with @startWithSAP value (either supplied directl
from the containing AdaptationSet) equal to 3 may be ignored if both the followi
hold:

the containing Adaptation Set contains more than one Representation, and

no other Representation has the same value for @mediaStreamStructureId.

mat, typically
g a template
ent request.
enabled and
downloading,
resentation. .
'static' to
[ available as

D11

fined in 8.4.1

hplying to this

y or inherited
ng conditions

The SegmentTemplate element shall be present on at least one of the three leve

Is, the Period

level containing the Representation, the Adaptation Set containing the Representation, or on

Representation level itself.

from the containin) absent, zero or greater than 3 may be ignored.
AdaptationSet elements with a @segmentAlignment value 'false'

ignored.

from the containing Adaptation Set) equal to 3 may be ignored if both of the followi
hold:
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8.4.3 Segment format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD forthis g

— Sub

— the containing Adaptation Set contains more than one Representation, and
— no other Representation has the same value for @mediaStreamStructureId.

set 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

@x1

the following

— Rep

— Eac

ISO Base media file format main profile

plac
8.5
8.5.1 Gene
This profile is|

8.5.2 Media Presentation Description constraints

The Media Presentation Description shall:¢conform to the following constraints:

88

— The

— Rep
may|be ignored.

— The

Media Segments containing multiple Media Components shall comply/with the formats defin
6.3.4.3, i.e. the brand 'msix".

In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes sh

Elements using the @xlink:href attribute may be ignored from the MPD. The Represent

ink:href.

constraints shall be met:
resentations shall comply with the formats defined in 7.3, referring to the Segment formats i

h Representation shall have one Initialization Segment and at least one Media Segment.

bd before any Movie Fragment (‘'moo£') boxes.

ral

identified by the URN “urn:mpeg:dashiprofile:isoff-main:2011".

rules for the MPD and:segments as defined in 7.3 shall apply.

resentations not inferred to have @profiles equal to the profile identifier as defined in

Subset'element may be ignored.

conf
@x1

ink:href.

for Adaptation Sets conforming to this profile

Representation elements with a @startWithSAP value greater than 3 or contained

rofile,

n 6.3.

ed in

all be

8.5.1

Ations
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in an

AdaptationSet element with @subsegmentStartsWithSAP value greater than 3 may be

ignored.

If MPD@type is ‘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

— no other Representation has the same value for @mediaStreamStructu

reld.

8.5.3

Reprg
the fo

8.6

8.6.1
This g
This
8.6.2

The N

Segment format constraints

sentations and Segments referred to by the Representations in the profile-specific' MPD fi
lowing constraints shall be met:

— Representations shall comply with the formats defined in 7.3, referring to the Segment f
- At least one SAP of type 1 to 3, inclusive, shall be present for eachi track in each Subse

- In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') bqg
placed before any Movie Fragment ('moo£') boxes.

- Each Media Segment of the Representations ngt having @startWithSAP prese

@startWithSAP value O or greater than 3 shallicomply with the formats defined in 6,
brand 'msix’. .

MPEG-2 TS main profile

General
rofile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream
rofile is identified by the URN-*urn:mpeg:dash:profile:mp2t-main:2011".
Media Presentation-Description constraints
ledia Presentation)Description shall conform to the following constraints:
- The rules-for the MPD as defined in 7.4 shall apply.

— Reépresentations not complying with the restrictions defined in 7.4 or not inferred to have
€qual to the profile identifier as defined in 8.6.1 may be ignored.

br this profile,

prmats in 6.3.
yment.

xes shall be

nt or having
3.4.3, i.e. the

content.

@profiles

— 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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8.6.3 Segm

ent format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD for this profile,
the following constraints shall be met:

8.6.4 Comments and recommendations

The following

may be used, if desired:

Rep
pres|

Both
use
elen

For Represer

Inde

Ada
valu

MPD) to ‘false’.

— Repfesentations conforming to this profile should sét\the value of the @startWithSAP to 1
@sthrtWithSAP may be set to 3 if @me@fraStreamStructureId is identical 3
Repfesentations.

8.7 MPEG:-2 TS simple profile
8.7.1 General
This profile i a subset of MPEG-2 TS main profile as defined in 8.6. It poses more restrictions on ¢

encoding ang
by guaranteg

This profile is|

8.7.2 Media Presentation Description constraints

Fesentations not complying with the restrictions defined in 7.4 may sStll be present, b
entation should be presentable if they are ignored;

, SegmentTemplate Or SegmentList elements may be used; the normal case would K
of SegmentList elements, however clients should be capable of handling SegmentTemp
ents.

tations conforming to this profile, it is recommended that:

X Segments are supplied.

btationSet elements containing Representations conforming to this profile should not s
b of the @segmentAlignment attribute (either supplied directly or inherited from the cont

multiplexing in order to allow simple implementation of seamless switching. This is ach

identified by’the URN “urn:mpeg:dash:profile:mp2t-simple:2011".

The Media Presentation Description shall conform to the following constraints:

Representations shall comply with the formats defined in 7.4, referring to the Segment formats in 6.4.

it the

e the
late

et the
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or 2.
cross

bntent
ieved

ing that a media engine conforming to ISO/IEC 13818-1 can play any bitstream generated by
concatenation of consecutive segments from any Representation within the same Adaptation Set.

All MPD constraints of MPEG-2 TS Main Profile as defined in 8.6.2 shall be obeyed;

equal to the profile identifier as defined in 8.7.1 may be ignored.

may be ignored;
— Any Adaptation Set, which contains more than one Representation and
@bitstreamSwitching notsetto ‘true’, may be ignored,;

90

Representations not complying with the restrictions defined in 7.4 or not inferred to have @profiles

If an Index Segment is provided, any Adaptation Set with @subsegmentAlignment setto ‘false’

has
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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, including versions, shall be identical within all Representations contained 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 reference media, or other
'sidx', but the same 'sidx' box may not reference both.

8.7.4| Recommendations
For Representations conforming to this profile, it is recommended that:
-+ Index Segments are supplied,

- SegmentTemplate elements are used.
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Example DASH client behaviour

uction

on on client behaviour is purely informative and does not imply any normative procedur
mplementations. However, this information may serve as a guideline to better understand g
e formats in the normative parts of this part of ISO/IEC 23009.

jew

t is guided by the information provided in the MPD. This example assumes that the MPD@ t ;

bn in this Annex assumes that the client has access to the MED at time FetchTime, at its

thTime is defined as the time at which the server processes the request for the MPD fro
ient typically should not use the time at which it a€tually successfully received the MPI
nto account delay due to MPD delivery and processing. The fetch is considered succ
r if the client obtains an updated MPD or the client verifies that the MPD has not been up
ious fetching.

example client behaviour is expected to provide a continuous streaming experience to the
client parses the MPD, selects a set’ of Adaptation Sets suitable for its environment bas
mation provided in each of the<adaptationSet elements. The selection of Adaptation
also take into account information provided by the AdaptationSet@group attribute an

traints of a possibly present.Subset element.

in each Adaptation Set.it selects one specific Representation, typically based on the value
hdwidth attribute| but also taking into account client decoding and rendering capabilities.

sured in wall=clock time taking into account the procedures introduced in A.3.

client_aceesses the content by requesting entire Segments or byte ranges of Segments

The

ne behaviour in case MPDG@ type being 'static'is basically a subsetf.of the description herg.

es on
ertain

pe is

initial

MPD.Location element is present, or at a location specified in any present MPD.Locgtion

m the
D, but
essful
dated

Iser:
ed on

Sets
d any

of the
Then
NOW

. The

t requests Media Segments of the selected Representation by using the generated Segment list.
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arting

the presentation. Then, once it has identified a Stream Access Point (SAP) for each of the media
streams in the different Representations, it 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 Re
taking into account updated MPD information and/or updated information from its envi

presentations
ronment, 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
according to the procedures specified in A.3 If the following conditions are both true, an updated

MPD should be fetched:

In thg
switch

A3

A.3.1

Assur
Segm
client
the re
synch
issue
NOW,|
globa

i) The @mediaPresentationDuration attribute is not declared, or if any media‘de
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 tH

value of the @minBufferTime attribute and the value of the, @duration att

scribed in the

e sum of the
ibute (or the

equivalent value in case the SegmentTimeline is used) of thefmedia 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 Fetg
received the client takes into account the possibly updated” MPD and the new Fetd
regeneration of the accessible Segment list for each Representation.

following clauses a brief overview on Segment list'generation, seeking, support for tric
ing Representations are provided.

Segment list generation

General

ne that the DASH client has_aceess to an MPD. This clause describes how a client ma
ent list for one Representation*as shown in Table A.1 from an MPD obtained at FefchTime
local time NOW. In this description, the term NOW is used to refer to “the current value g

hTime. Once
hTime in the

k modes and

y generate a
b at a specific
f the clock at

ference client when performing the construction of an MPD Instance from an MPD”. A cli¢nt that is not

ronized with a DASH\server, which is in turn is expected to be synchronized to UTC, ma
5 in accessing Segments as the Segment availability times provided by the server and f

may not be synchronized. Therefore, DASH clients are expected to synchronize theif

ly accurate time standard.

Table A.1 — Segment list in example client

y experience
he local time
clocks to a

Parameter,Name Cardinality Description
Segn"e‘nts T Provides the segment URL Tist.
InitializationSegment 0,1 Describes the Initialization Segment. If not present each Media Segment 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.

to generate a list of Media Segments.

If the Representation contains or inherits a SegmentTemplate element, then the procedures in A.3.2

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 Segments.

a)
are used
b)
c) If the MP
A.3.4 ne
d) The clie
actual w
A.3.2 Temg
If the Repre

subclause ar
times.

Assume that
PeriodEndTin
value of the A

if th
the

as A

For the SegmentTemplate element, the relevant identifiers are replaced in the SegmentTemplate@me

Assume tha
=@startNur
i=@startNuf
If Index Segn

A valid list of
and if prese
@startNumy

!

if th¢ MPD@mediaPresentationDuration attribute is not present, then PeriodEndTime is d

d to be taken into account.

t should only request Segments that are included in the Segment list when generated
ll-clock time NOW.

late-based generation of Segment list

sentation contains or inherits a SegmentTemplate element, then” the procedures i
b used to generate a list of Segment parameters, i.e. Segment URLs and Media Segmen

the Period end time documented in the current MPD withfetch time FetchTime is defin
ne. For any Period in the MPD except for the last ong; the PeriodEndTime is obtained @
eriodStart time of the next Period. For the last Period\in the MPD

MPD@mediaPresentationDuration attribute’is present, then PeriodEndTime is defin
nd time of the Media Presentation,

etchTime + MPD@minimumUpdatePeriod.

Media Segments within a Representation have been assigned consecutive nu
ber, @startNumbex + 1 i.e. the first Media Segment has been assigned the n
ber, the second Media Segment has been assigned the index i=@startNumber+2, and
ents are provided;each Index Segment has an identical index i assigned to it.

Media Segments with Segment indices i, MediaSegment.StartTime[i] and MediaSegment.|
nt, a carresponding list of Index Segments with IndexSegment.URL[i], i=@startNu
er +-15...., is obtained as follows using the @duration attribute for this Representation:

fded in

at the

n this
[ start

ed as
s the

ed as

bfined

dia.

bers

mber
50 On.

RLI[1,

ber,

Set

=d<startNumber

The

The

MPD start time of the first Media Segment is 0, i.e. MediaSegment.StartTime][i] = 0.

URL of the Media Segment i, MediaSegment.URL[],

$Number$ identifier by i in the template.

is obtained by replacing the

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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5) 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.

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.

If instead of the @duration attribute a SegmentTimeline element is given, then the variable durations of

...... e ead - o a ata and—d atia Ala danandiaa—an

the Ses s - - J
SNumber$ or $Time$, the appropriate replacements are done as introduced in 5.3.9.6.])
@durption nor the SegmentTimeline element is given, then the MediaSegment. StartTime[
provided Segment is set to 0.

&l C O O Do &l ara—CGorat©O O P C O

A.3.3 Playlist-based generation of Segment list

If the Representation contains or inherits one or more SegmentList elements,each containing
elements, then the procedures specified in this subclause apply to generate-a valid list of access
URLs|and Media Segment start times.

Assume that Media Segments within a Representation have’ been assigned consec
i~@stlartNumber, @startNumber+1, ...., i.e. the first Media Segment has been assigned i=@sf
the second Media Segment has been assigned i=@startNumber+1, and so on. If an Inde
provided for each Media Segment, each Index Segment has,an identical index i assigned to it.

If a SegmentTimeline element has been given, a lisbof Segment start times and durations is fi
by expanding the SegmentTimeline from its run-length compressed form into a SegmentT
StartTime values for each Segment. This new listis indexed starting at @startNumber.

A vdid list of Media Segments with\"Segment indices j=@startNumber, @startNu
MedigSegment.StartTime[i] and MediaSegment.URL[], and if present, a corresponding list of Ind
with IndexSegment.URL][/] is obtained as follows:

1) Seti=@startNumber
2) The MPD start tithe of the first Media Segment is 0, i.e. MediaSegment.StartTime[i] = 0.

3) The URL of the Media Segment i, MediaSegment.URL][i], is obtained as the Segmen
attributenof'the (i-@startNumber +1)th SegmentURL element in the SegmentList e
into account URI reference resolution, possibly using the byte range specified in the @
attribute of the same SegmentURL element, if present.

he identifier,
neither the
1] of the only

SegmentURL
ible Segment

htive indices
artNumber,
Segment is

rst generated
melineList of

mber+1, ...,
ex Segments

tURL@media
ement taking
mediarange

4\ 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 addition, for services with MPDGtype="dynamic', assume the variable CheckTime associated to an MPD
with FetchTime is defined as:

1) If the MPD@minimumUpdatePeriod attribute in the client is provided, then the check timeis defined
as the sum of the fetch time of this operating MPD and the value of this attribute, i.e. CheckTime =
Fet¢chTime + MPD@minimumUpdatePeriod.

2) If the MPD@minimumUpdatePeriod attribute in the client is not provided, exterhal means arg used
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 client’s playback time repches
CheckTime -MPD@minBufferTime it should fetch a new MPD.

Then, the dia Segment list is further restricted by the CheckTime. together with the MPD atfribute
MPD@timeShiftBufferDepth such that only Media Segments for which the sum of the start time pf the
Media Segment and the Period start time falls in the interval [NOW- MPDEtimeShiftBufferDepth -
@duration, |min(CheckTime, NOW)] are included.

A.4 Seeking

Assume that p client attempts to seek to a specific Media Presentation time T,, in a Representation relafive to
the PeriodStart time. According to 7.2.1, the .presentation times within each Period are relative fo the
PeriodStart time of the Period minus the valug) of the @presentationTimeOffset, To, of the conthining
Representation.

Based on thel MPD, the client has access to the MPD start time and Media Segment URL of each Segment in
the Representation, along with Index -Segment URL, if present. The Segment number of the Segment most
likely to contgdin media samples feriMedia Presentation time T, is obtained as the maximum Segment inglex i*,
for which the start time MediaSegment[i].StartTime is smaller or equal to the T,. The Segment URL is
obtained as NlediaSegment[i*].URL.

Note that timjng information in the MPD may be approximate due to issues related to placement of Stream
Access Points, alignment of media tracks and media timing drift. As a result, the Segment identified by the
procedure abpve may begin at a time slightly after T, and the media data for presentation time may be [in the
previous Media.Segment. In case of seeking, either the seek time may be updated to equal the first sample
time of the retrieved Media Segment, or the preceding Media Segment may be retrieved instead. However,
note that during continuous playout, including cases where there is a switch between alternative versions, the
media data for the time between T, and the start of the retrieved Segment is always available.

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
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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+PTS%2%.

Also

prese
Medis
byte 1
Medid

ate that naot nprneearily all information of the Media ngmpnt needs tao be downloaded

htation time Ty. The client may for example initially request the Segment Index from the be
Segment using partial HTTP GET. By use of the Segment Index, Segment timingcean &

anges of the Segment. By continuously using partial HTTP GET requests, only the' rielevar
Segment may be accessed for improved user experience and low start-up delays:

0 access the
ginning of the
e mapped to
t parts of the

A.5 Support for trick modes
The ¢lient may pause or stop a Media Presentation. In this case cliént simply stops requesting Media
Segments or parts thereof. To resume, the client sends requests to(Media Segments, starting |with the next

Subsg¢gment after the last requested Subsegment.

Ifas

then the corresponding Representation or Sub-Representation may be used for the fast-forwar
The dlient may play the Representation or Sub-Representation with any speed up to the regula

ecific Representation or SubRepresentation element includes the @maxPlayoutR

b te attribute,
d trick mode.
speed times

the specified @maxPlayoutRate attribute with the .same decoder profile and level requirefents as the

normal playout rate. If a specific Representation or SubRepresentation element

includes the

@codfingDependency attribute with value set\fo'false’, then the corresponding Representation or Sub-
Repregsentation may be used for both fast-forward and fast-rewind trick modes.

Sub-Representations in combination withilndex Segments and Subsegment Index boxes may be used for
efficignt trick mode implementation. Giveh a Sub-Representation with the desired @maxPlayoutRate, ranges
corregponding to SubRepresentation@level all level valugs from
SubRnrpresentation@dependencyLevel may be extracted via byte ranges constructed from the
information in Subsegment Index Box. These ranges can be used to construct more compagt HTTP GET
request.

A.6 Switching'Representations

Based on wpdated information during an ongoing Media Presentation, a client may deci

Reprg
Reprd

sentations. Switching to a “new” Representation is equivalent to tuning in or seeking

de to switch
to the new

sentation from the time point where the "old" Representation has been presented. Oncg switching is
desiremﬁmmmmm@ﬁf at a desired
presentation time tp later than and close to the current presentation time. Presenting the “old” Representation
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 a e
the client shquld respond appro
should handlg

rode),
lients

priately (e.g. as indicated in RFC 2616) to the error code. In particular, d
redirections (such as 301 and 307) as these may be used as part of normal operation:

If the DASH
response ma

If the DASH 4
an Initializatiq
may not be a

Similarly, if th
request of a
available yet
globally accu
after any corr|

Upon receivin

MPD. If multi
same content

A.8 Encocd

access client receives a repeated HTTP error for the request of an MPD, the appro
y involve terminating the streaming service.

ccess client receives an HTTP client error (i.e. messages with 4xx errof code) for the requ
n Segment, the Period containing the Initialization Segment may n6ét be available anym
ailable yet.

e DASH access client receives an HTTP client error (i.e. messages with 4xx error code) f
Media Segment, the requested Media Segment may not be“available anymore or may 1

In both these case the client should check if the precision of the time synchronizatior
rate time standard is sufficiently accurate. If the clocksis‘believed accurate, or the error re-g
pction, the client should check for an update of the MPD.

g server errors (i.e. messages with 5xx error code), the client should check for an update

ple BaseURL elements are available, the. client may also check for alternative instances
that are hosted on a different server.

er clock drift control

priate

est of
bre or

or the
ot be

to a
ccurs

of the
of the

Non-alignment between the end of a Representation in one Period and the start time of the next Period may

be caused by
start. In addit
drift-compensg

Over a longq

playback to lag behind feal-time or to interrupt temporarily due to the client trying to access data faste

real-time.

encoder clock inaccuracy! The client should align the Media Presentation time at each R
on, significant deviations' of the start time of Segments to the media time should be detecteg]
ating measures may, be applied even before the start of the next Period is reached.

r operation time, a difference in clock accuracy of the encoder and decoder may caus

For ISO bass
Time boxes

media file format based, clients may avoid these anomalies by using the Producer Refe

Period
d and

e the
r than

rence

ducer

Reference Time boxes. If the relative pace r4 is less than 1, equal to 1, or greater than 1, the encoder clock
runs more slowly than the UTC, at an identical pace compared to the UTC, or faster than the UTC,
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

<?xml version="1.0"?>
<xs:schema
attribu

~="urn:mpeqg:DASH:schema:MPD:2011"

J,L*"unquallfled“

el ult="qualified"

xml1s xs—"http://www w3.0rg/2001/XMLSchema"

xmlhs:xlink="http://www.w3.0rg/1999/x1link" 5:1/
O%Q

xmlhs="urn:mpeqg:DASH:schema:MPD:2011">

<xsfimport namespace="http://www.w3.0rg/1999/x1link" scheraL;cati;n—"xlink.xsd"%io
<xstannotation> Qq
<ks:appinfo>Media Presentation Description</xs:appinfo> <)
<ks:documentation xml:lang="en"> (E)
This Schema defines the Media Presentation Description for MPEG
<fxs:documentation> (f)
</xp:annotation> \\@

<!-t MPD: main element --> (:)

<xsftelement name="MPD" type="MPDtype"/> \%

<!-t MPD Type --> C)

<xsfcomplexType name="MPDtype"> Q
<ks:sequence>

<xs:element name="ProgramInformation" type=" SaramlnformatlonType“ minOccurs="0"
maxOcfurs="unbounded" /> P\
<xs:element name="BaseURL" type="BaseURLT E:}

inOccurs="0" maxOccurs="unbounded" />

<xs:element n "Location" type="xs: any I cc ="0" maxOccurs="unbounded" />
<xs:element n "Period" t ﬁf*"Perloqggp axOc ="unbounded" />
<xs:element n "Metrics" "Met Type min ="0" maxO« rs="unbounded" />

<xs:any nar ce="##other" proc At@nt(—"lax" minOccurs="0" maxOccurs="unboundef"/>

%

<[xs:sequence>
<ks:attribute name="id" Lypoz"xs~§€§ing"/>
<ks:attribute n "profiles" t&d="xs:string" us *"requlred“/>
<ks:attribute nea "type" tyN *"resentatlonType fault="static"/>
<ks:attribute n avai yStartTlme" type="xs:dateTime" />
<ks:attribute nar "avalsgsﬁ ityEndTime" type="xs:dateTime"/>
<ks:attribute n "medi esentationDuration" type="xs:duration"/>
<ks:attribute nea imumUpdatePeriod" type="xs:duration"/>
<ks:attribute ufferTime" type="xs:duration" use="required"/>
<ks:attribute nc AC:limeShiftBufferDepth" type="xs:duration"/>
<ks:attribute n "suggestedPresentationDelay" type="xs:duration"/>
<<s:attribute®, e="maxSegmentDuration" type="xs:duration"/>
<ks:attrib %) "maxSubsegmentDuration" type="xs:duration"/>
<ks:anyAt, ne bace="##other" proces ntents="lax"/>

</xp:compl

<!-tr g;éntation Type enumeration -->

<xs 2ZiﬂeType name="PresentationType">

<XSTIESCIICCION D
<xs:enumeration v
<xs:enumeration va

</xs:restriction>

</xs:simpleType>

=" XSTSCILINg
lue="static"/>
"dynamic"/>

<!-- Period -->
<xs:complexType name="PeriodType">
<xs:sequence>
<xs:element 1
<xs:element r
<xs:element
<xs:element
<xs:element
ﬁaxOchL'*"unbounded"/>

<xs:element n "Subset" type="SubsetType" mi
<xs:any namespace="##other" processContents="lax" minOccurs

"BaseURL" type="BaseURLType" m “s="unbounded" />
"SegmentBase" \vp“*"SegmentBaseType *"O"/>

"SegmentList" type="SegmentListType" minOccurs="0"/>
"SegmentTemplate" t3;A—"SeqmentTemplateType" minOccurs="0"/>
"AdaptationSet" type="AdaptationSetType"

"unbounded" />
xOccurs="unbounded" />

10ccurs="0" maxOccurs
—n 0 " me
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</xs:sequence>

<xs:attribute "xlink:href"/>
<xs:attribute "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" "xs: boolean" defau
<xs:anyAttribute namespse ="##other" prc

</xs:complexType>

<!-- Adaptation Set -->

<xs:complexType name="AdaptationSetType">
<xs:complexContent>

<xs:extension ba "RepresentationBaseType">

1t

"false"/>

<xs:sequence>
E:element name="Accessibility" ty "DescriptorType" min "o"
hbounded" /> '\(1/
E:element name="Role" ty "DescriptorType" min "O" m "unbounded'
F:element name="Rating" "DescriptorType" min "0" max "unbouq />
F:element name="Viewpoint" type="DescriptorType" minOccurs="0" maxx( ounded"(>
F:element na "ContentComponent" type="ContentComponentType" minl 'V
hbounded" />
E:element name="BaseURL" type="BaseURLType" minO rs="0" max
F:element name="SegmentBase" © "SegmentBaseType" mi
E:element na "SegmentList" type="SegmentListType" mi S
F:element na "SegmentTemplate" tyr "SegmentTemplateType" m s*"O"/>
E:element name="Representation" t "RepresentationType" min@Qg "o"
maxO "upbounded" />
</xs}sequence> (:)
<xs:fpttribute xlink:href"/> \%
<xs:fttribute xlink:actuate" default="onRequest"/> Q\
<xs:pttribute "id" type="xs:unsignedInt"/> c>
<xs:pttribute "group" type="xs:unsignedInt"/> Q
<xs:fttribute "xs:language"/> <:>
<xs:fttribute /p(:"xs:string"/><2
<xs:pttribute type "RatloType"/> \\
<xs:fttribute "minBandwidth" type "xs:unsi&&éﬁint"/>
<xs:fttribute "maxBandwidth" type="xs:ungdgnedInt"/>
<xs:fttribute minWidth" »vpfz"xs:uns%gS§ Int"/>
<xs:gpttribute "maxWidth" type="xs:unsidwnedInt"/>
<xs:fttribute "mlnHelght" type "xs-u§gigned1nt"/>
<xs:fttribute "maxHeight" ty :§§bnsignedlnt"/>
<xs:gttribute na minFrameRate" typ=*"FrameRateType"/>
<xs:fttribute n= maxFrameRate" "FrameRateType" />
<xs:pttribute name="segmentAlig ;ﬁ%" ype="ConditionalUintType" default="false"/>
<xs:pttribute name="subsegment nghment" type="ConditionalUintType" ult="false"/>
<xs:fttribute ',mv"subsegm;igggértswithSAP ype="SAPType" default="0"/>
<xs:fttribute name="bitstrg witching" type="xs:boolean"/>
</xs:ektension> .
</xs:complexContent> @
</xs:compl¢xType> <:§:)
<!-- Ratio|Type for saﬁnd par -->
<xs:simplefype name oType">
<xs:restfkiction <2’"xs strlng">
<xs:paftern =" *:[0=9]*"/>
</xs:restric %
</xs:simpl¢T %
<!-- Type :a} Frame Rate ——
<xs:simpleType na "FrameRateType">
<xs:restriction base="xs:string">
<xs:pattern value="[0-9]1*[0-9] (/[0-9]*[0-9])2"/>
</xs:restriction>
</xs:simpleType>
<!-- Conditional Unsigned Integer (unsignedInt or boolean) -->
<xs:simpleType 1 "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 "0" max( "unbounded" />
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<xs:element name="Role" type="DescriptorType" minOcc ="0" maxOccurs="unbounded" />
<xs:element name="Rating" type="DescriptorType" m "0" maxOccurs="unbounded" />
<xs:element ="Viewpoint" type="DescriptorType" rs="0" maxOccurs="unbounded"/>
<xs:any nam sce="##other" proc ontents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute n ="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>
<!-- Representation -->
<xs:complexType nar "RepresentationType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence> (1/
<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" ?axOc«JL'*"un h\d H" />
<xs:element name="SubRepresentation" type="SubRepresentationType" ="o"
maxOcfurs="unbounded" /> h\o
<xs:element name="SegmentBase" type="SegmentBaseType" minOccur " /
<xs:element n ="SegmentList" type="SegmentListType" minOccur <§?>
<xs:element name="SegmentTemplate" type="SegmentTemplateType" m 4:§LJIS*"O"/>
</xs:sequence>
<xs:attribute name="id" type="StringNoWhitespaceType" ="re SL@“/>
<xs:attribute n ="pandwidth" type="xs:unsignedInt" =" ifed" />
<xs:attribute n ="qualityRanking" type—"xs:unsiqnedlnt"/kgz/
<xs:attribute n ="dependencyId" type="StringVectorType/}
<xs:attribute ="mediaStreamStructureId" type="Stri torType"/>
</xs:extension> \
<fxs:complexContent> s\
</xp:complexType> Q O
<!-t String without white spaces --> <:>
<xsksimpleType name="StringNoWhitespaceType"> <2
<ks:restriction se="xs:string"> \\
<xs:pattern value="[*\r\n\t \p{Z}]*"/> &Q:}
<fxs:restriction> Qb
</xp:simpleType> ,\'\Q
<!- SubRepresentation --> ‘\@
<xsfcomplexType name "SubRepresentaEﬁSnType“>
<ks:complexContent>
<xs:extension base="Repres géfionBaseType">
<xs:attribute r "leve&type—"xs:unsiqnedlnt"/>
<xs:attribute nea dencyLevel" type="UIntVectorType"/>
<xs:attribute 1 dwidth" type="xs:unsignedInt"/>
<xs:attribute na "contentComponent" type="StringVectorType"/>
</xs:extension> @
<fxs:complexCont
</xp:complexType>
<!-t Represe n base (common attributes and elements) -->
<xsfcomplex ~-="RepresentationBaseType">
<ks:sequ >
<xs ent le="FramePacking" type="DescriptorType" minOccurs="0" maxOccurs="unbofinded"/>
< c:iement n ="AudioChannelConfiguration" type="DescriptorType" m s="0"
maxOcfENS~Z"unbounded" />
. CLCIICIIU  TIallie— ‘VUUL,CUL,L’LUL,CL,L,J‘_UU Lype— U< L,LJI_}_JL,ULJ.YLJC LITUCT ALS5— U
maxOccurs="unbounded" />
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded" />
</xs: sequence>
<xs:attribute 1 "profiles" type="xs:string"/>
<xs:attribute 1 "width" type="xs:unsignedInt"/>

<xs:attribute
<xs:attribute
<xs:attribute 1
<xs:attribute 1
<xs:attribute
<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" tyi
"maximumSAPPeriod"

oe="xs:string"/>
type="xs:double" />

="startWithSAP" type="SAPType"/>

"maxPlayoutRate" type="xs:double"/>

="codingDependency" type="xs:boolean"/>
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