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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and rjon-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field _¢f information
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, Part 2.

The main task of the joint technical committee is to prepare International Stapdards. Draft| International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this.doeiment may be the suljject of patent
rights| ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

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

This gecond edition cancels and replaces the first edition (ISO/IEC 23009-1:2012), which has begn technically
revisgd. It also incorporates the Technical Corrigendum-1SO/IEC 23009-1:2012/Cor.1:2013.

ISO/IEC 23009 consists of the following parts,\under the general title /nformation technology — Dynamic
adaptive streaming over HTTP (DASH):

— Rart 1: Media presentation description and segment formats
— Rart 2: Conformance and reference software
— Rart 3: Implementation,guidelines [Technical Report]

— Rart 4: Segment eneryption and authentication

© ISO/IEC 2014 — All rights reserved \"
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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 ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and-Segments.
It is applicable to streaming services over the Internet.

vi © ISO/IEC 2014 — All rights reserved
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definitions, symbols and abbreviated terms

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 available to as many peo

pet
hngeable encoded versions of one or several media content components

ing media and metadata together with the rights to use the content by the content provider

gment
is accessible at its assigned HTTP-URL and a possibly assigned byte range that is the rg
GET results in a reply of the Segment and 2xx status code

ble as

quest

Bitstream Sy

Malhime © o s ot
II.\:IIIIIH \qulllclll

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

3.1.7

complementary Representation
Representation which complements at least one dependent Representation

3.1.8

continuous media
media with an inherent notion of time, for example, speech, audio, video, timed text or timed metadata
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3.1.9
DASH metric
metric identified by a key and defined in this part of ISO/IEC 23009

3.1.10
dependent Representation

Representation for which Segments from its complementary Representations are necessary for presentation

and/or decoding of the contained media content components

3.1.11
earliest presentation time
smallest presentation ti

{ Segment
Segnient that primarily contains indexing infofmation for Media Segments

3117
Initialization Segment

Segmnent containing metadata that is necessary to present the media streams encapsula
Segments

one ¢onfiGuous component of the media content with an assigned media component type
encodeddndividually into a media stream

3.1.20
media content component type
single type of media content such as audio, video, or text

3.1.21
media content period

eam

ed in Media

that can be

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

presented
3.1.22

Media Presentation
collection of data that establishes a bounded or unbounded presentation of media content
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3.1.23
Media Prese
MPD

ntation Description

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

3.1.24
Media Prese

ntation timeline

concatenation of the timeline of all Periods which itself is common to all Representations in the Period

3.1.25

Media Segment

more

Segment tha
preceding se

3.1.26

media strear
encoded verg

3.1.27

r‘nmlnlipq with media format in use and enables playhnrk when combined with zero aor
hments, and an Initialization Segment (if any)

n
ion of a media content component

Media Subs¢gment

Subsegment

3.1.28
message
part of an eve

3.1.29
MPD start tin
approximate

approximate

3.1.31
Period
interval of th
Presentation

3.1.32
presentation
time associat

3.1.33

that only contains media data but no Segment Index

nt containing information that is exclusively handled by thé event handler

ne

presentation start time of a Media Segment sighalled in MPD

bresentation duration of a Media Segmient signalled in MPD

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

time
bd to an accéss unit that maps it to the Media Presentation timeline

remote elem
entity that co

nt entity
tains one or more elements and is referenced in the MPD with an HTTP-URL contained

Media

in an

@xlink:hre

3.1.34

fattribute

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

3.1.35
Segment

unit of data associated with an HTTP-URL and optionally a byte range that are specified by an MPD
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3.1.36
Segment availability start time

latest

time instant in wall-clock time at which a Segment becomes an available Segment

3.1.37
adjusted Segment availability start time
time instant in wall-clock time at which a Segment becomes an available Segment

3.1.38
Segment availability end time
time instant in wall-clock time at which a Segment ceases to be an available Segment

3.1.39

Segnjent Index

comppct index of the time range to byte range mapping within a Media Segment separately from the MPD
3.1.40

stream access point

SAP

positipn in a Representation enabling playback of a media stream to bestarted using only the information
contajned in Representation data starting from that position onwards {preceded by initializing data in the
Initialization Segment, if any)

3.1.41

Sub-Representation

part gf a Representation described in the MPD that is presentdn the entire Period

3.1.42

Subspgment

unit within Media Segments that is indexed by a Segment Index

3.1.43

valid [Segment URL

HTTH-URL that is promised to reference,a Segment during its Segment availability period

3.1.44

wall-¢lock time

time gs stated by UTC

3.2 [(Symbols andsabbreviated 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

HTTP hypertext transfer protocol

IDR instantaneous decoding refresh

© ISO/IEC 2014 — All rights reserved 5
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ISOBMFF  ISO base media file format

MPD

MVC

PAT

PCR

PES

PID

PMT

PSI

PTS

SAP

SEI

SvC

TCP

TLS

TS

URI

URL

URN

uTC

uuIiD

XML

3.3 Convgntions

Media Presentation Description
multi-view video coding
program association table
program clock reference

packetized elementary stream

packet identifier

program map table

program specific information
presentation time stamp
stream access point
supplementary enhancement information
scalable video coding
transmission control protocol
transport layer security
transport stream

uniform resource identifier
uniform resource locator
uniform resource name
coordinated universaltime
universally unigue identifier

extensible mark-up language

The following naming conventions apply in this document.

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

Attributes in an XML document are identified by a lower-case first letter as well as they are preceded
by a ‘@’-sign, e.g. RGattribute. To point to a specific attribute Gattribute contained in an element
Element, one may write Element@attribute. If an attribute’'s name consists of two or more
combined words, camel-casing is typically used after the first word, e.g.

© ISO/IEC 2014 — All rights reserved
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@veryImportantAttribute. Attributes may have assigned a status in the XML as m
optional (O), optional with default value (OD) and conditionally mandatory (CM).

andatory (M),

Namespace qualification of elements and attributes is used as per XML standards, in the form of

namespace:Element or @namespace:attribute The fully qualified namespace wi

Il be provided

in the schema fragment associated with the declaration. External specifications extending the

namespace of DASH are expected to document the element name in the semantic
extension namespace prefix.

table with an

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

InternalVariable.

4 |

4.1

Dyna
medid

This

htroduction

System description
mic Adaptive Streaming over HTTP (DASH) specifies XML and binary formats that enab
content from standard HTTP servers to HTTP clients~and enable caching of content by st
cachgs.

art of ISO/IEC 23009 primarily defines two formats:

The

PD provides tsufficient information for a client to provide a streaming service to the user
the Segments through the protocol specified in the scheme of the defined resources. In the contg
of ISQ/IEC 23009 the assumed protocol is HTTP/1.1. Such a client is referred to as a DASH
remainder_of-23009-1. However, this part of ISO/IEC 23009 does not provide a normative sp
such g client.

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

The term "this clause" refers to the entire clause included within the same first heading
term "this subclause" refers to all text contained in the subclause with the (owest hierarc

The Media Presentation Description (MPD) describes a Media Presentation, i.e. g
unbounded presentation of mediaseontent. In particular, it defines formats to annou
identifiers for Segments and to \provide the context for these identified resources w|
Presentation. These resourceddentifiers are HTTP-URLs possibly combined with a byte

The Segment formats specify the formats of the entity body of the HTTP response to 3
request or a partial HTTP GET with the indicated byte range using HTTP/1.1 as defined
to a resource identified in the MPD. Segments typically contain efficiently coded m¢g
metadata conforming to or at least closely aligned with common media formats.

per-case first

number. The
hy heading.

le delivery of
andard HTTP

bounded or
nce resource
thin a Media
range.

n HTTP GET
in RFC 2616
dia data and

by accessing
xt of this part
Client in the
Bcification for

Figure 1 shows a possible deployment architecture in which the formats defined in this part of ISO/IEC 23009
may be used. Boxes with solid lines indicate devices that are mentioned in this specification as they host or
process the formats defined in this specification whereas dashed boxes are conceptual or transparent. This
part of ISO/IEC 23009 deals with the definition of formats that are accessible on the interface to the DASH
Client, indicated by the solid lines. Any other formats or interfaces are not in scope of this Part of
ISO/IEC 23009. In the considered deployment scenario, it is assumed that the DASH Client has access to an
MPD. The MPD provides sufficient information for the DASH Client to provide a streaming service to the user
by requesting Segments from an HTTP server and demultiplexing, decoding and rendering the included media

streams.
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4.2 DASH

The design 9
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requests and
of the DASH
Media File F
information t
this part of I3
formats is prq
to the media
the execution

Figure 1 — Example system for DASH formats

spite the formats are initially designed to be used in the“above deployment scenarig
obviously not restricted to this scenario. The particular aspect on "HTTP" in DASH is the
s in the MPD for the purpose to refer to Segments. The ‘usage of HTTP-URLs enables
mation and it provides well-defined methods to access the resources, in particular HTTH
rtial GET.

client model

f the formats defined in this part of ISQAEC 23009 is based on the informative client mo
Lire 2. The figure illustrates the logical components of a conceptual DASH client model.
SH access engine receives the Media Presentation Description (MPD), constructs and i
receives Segments or parts of Segments. In the context of this part of ISO/IEC 23009, the
access engine consists of media in MPEG container formats (ISO/IEC 14496-12 ISO
prmat or ISO/IEC 13818-1"\MPEG-2 Transport Stream), or parts thereof, together with
at maps the internal timing’of the media to the timeline of the Media Presentation. In Anne
O/IEC 23009, guidanee ‘on enabling the use of this part of ISO/IEC 23009 with other con
vided. In additionsthe DASH access client may also receive and extract Events that are r
time. The events may be processed in the DASH client or may be forwarded to an applica
environment of the DASH client.

their
Isage
nique
GET

del as
n this
ssues
butput
Base
iming
X F of
tainer
blated
ion in

MPD
- DASH access . .
engine Yi Media engine > Media
[ output
Segment MPEG format
media +
data timing

Event + timing /
7

h 4

Application

Figure 2 — DASH Client Model

© ISO/IEC 2014 — All rights reserved


https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

4.3 DASH data model overview

DASH is intended to support a media-streaming model for delivery of media content in which control lies
primarily with the client. Clients may request data using the HTTP protocol from standard web servers that
have no DASH-specific capabilities. Consequently, this standard focuses not on client or server procedures
but on the data formats used to provide a DASH Media Presentation.

The collection of encoded and deliverable versions of media content and the appropriate description of these
form a Media Presentation. Media content is composed of a single or multiple contiguous media content
periods in time. Content in different media content periods may be completely independent or certain periods
of a Media Presentation may belong to the same Asset, for example a Media Presentation is a collection of
main program-composed-of-multinle-periods—each-assigned-to-the-same-Asset—and-interdeaved with inserted
advertisement periods. Each media content period is composed of one or multiple, mgdia content
components, for example audio components in various languages, different video compongnts providing
differ¢nt views of the same program, subtitles in different language, etc.. Each media content cqmponent has
an aspigned media content component type, for example audio or video.

Each|media content component may have several encoded versions, referred 10, as media sr:l‘reams. Each
medig stream inherits the properties of the media content, the media content period, the media content
comppnent from which it was encoded and in addition it gets assigned the properties of the encgding process
such Bs sub-sampling, codec parameters, encoding bitrate, etc. This describing metadata is relejant for static
and dynamic selection of media content components and media streams,

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
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DASH is based on a hierarchical data model aligned with the presentation in Figure 3. A DASH Media
Presentation is described by a Media Presentation Description document. This describes the sequence of
Periods (see 5.3.2) in time that make up the Media Presentation. A Period typically represents a media
content period during which a consistent set of encoded versions of the media content is available 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 represents 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 the 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

interchangea le an
Adaptation
components

An Adaptatio
encoded vers
streams (ong
Adaptation 3

J

et containing both the main audio and main video for a Period. Each of the multig
ay be described individually by a media content component description.

N Set contains a set of Representations (see 5.3.5). A Representation describes. a deliv
ion of one or several media content components. A Representation includes.one or more
for each media content component in the multiplex). Any single Representation with

Representatipns in one Adaptation Set, the Media Presentation author expresses that the Represent

represent pe
Representati
factors. Swit
decoded dat|
Adaptation 3
seamless ac
technologies

Within a Req

rceptually equivalent content. Typically this means, that clients may”switch dynamically
bn to Representation within an Adaptation Set in order to adapt.to network conditions or|
hing refers to the presentation of decoded data up to a certain time t, and presentat

et, and the client switches properly, the Media Presentation is expected to be perg
ross the switch. Clients may ignore Representationsithat rely on codecs or other ren
they do not support or that are otherwise unsuitable:

resentation, the content may be divided in time'into Segments (see 5.3.9 and 6) for |

accessibility and delivery. In order to access a Segment, @URL is provided for each Segment. Consequ

a Segment is

NOTE
Segment
construct

DASH define
content com
content is
components
This timeline

the largest unit of data that can be retrieved with a single HTTP request.

This is not strictly true, since the MPD.may also include a byte range with the URL, meaning tH

A single request for multiple Segments; but this would not be the typical case.

5 different timelines. One ofthe key features in DASH is that encoded versions of different
onents share a common-timeline. The presentation time of each access unit within the
apped to the global\common presentation timeline for synchronization of different

bnd to enable seamless switching of different coded versions of the same media compo
is referred as Media Presentation timeline. The Media Segments themselves contain ac

Media Presentation timing.information enabling synchronization of components and seamless switching.

A second tim
These times
typically com

eline is.used to signal to clients the availability time of Segments at the specified HTTP-
are seferred to as Segment availability times and are provided in wall-clock time. Q
pare“the wall-clock time to Segment availability times before accessing the Segments

specified HTT

[P-URLs in order to avoid erroneous HTTP request responses. For static Media Presents

lexed

prable
media
in an

et is sufficient to render the contained media content components~ By collecting different

ations

from
other
on of

b of another Representation from time t onwards. If Représentations are included im one

eived
lering

roper
ently,

at the

is contained in the provided byte range of some larger resource. An intelligent client could in principle

media
media
media
hents.
curate

URLs.
lients
at the
tions,

the availability times of all Segments are identical. For dynamic Media Presentations, the availability times of
segments depend on the position of the Segment in the Media Presentation timeline, i.e. the Segments get
available over time. Whereas static Media Presentations are suitable to offer On-Demand content, dynamic
Media Presentations are mostly suitable to offer live services.

Segments are assigned a duration, which is the duration of the media contained in the Segment when
presented at normal speed. Typically all Segments in a Representation have the same or roughly similar
duration. However Segment duration may differ from Representation to Representation. A DASH presentation
can be constructed with relative short segments (for example a few seconds), or longer Segments including a
single Segment for the whole Representation.

Short Segments are usually required in the case of live content, where there are restrictions on end-to-end
latency. The duration of a Segment is typically a lower bound on the end-to-end latency. DASH does not
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support the possibility for Segments to be extended over time: a Segment is treated as an object as a
complete and discrete unit that must be made available in its entirety. However, this does not prevent to apply
advanced HTTP transfer modes such as chunked transfer to optimize deployments and reduce end-to-end
latency.

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

Subsegments

may switch from Representation to Representation within an Adaptation Set at any-point
, switching at arbitrary positions may be complex because of coding déependd
Reprgsentations and other factors, potentially requiring parallel download and decoding.in the D
is alsp desirable to avoid download of 'overlapping' data i.e. media for the same.time period
Reprgsentations. Usually, switching is simplest at a Stream Access Point (SAP) ifithe new strea
formglize requirements related to switching DASH defines a codec-independent concept of Sf
Point$ and identifies various types of Stream Access Points.

Segmentation and Subsegmentation may be performed in ways that make switching simpler. Fd
the v@ry simplest cases each Segment or Subsegment begins with@ -SAP and the boundaries of
Subsg¢gments are aligned across the Representations of one“Adaptation Set. In this ca

in the media.
encies  within
ASH client. It
from multiple
m. In order to
ream Access

r example, in
Segments or
5e, switching

Reprgsentation involves playing to the end of a (Sub)Segment(of one Representation and then
the beginning of the next (Sub)Segment of the new Represéntation. The Media Presentation D

playing from
scription and

Segnlent 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,

makir
indica

g implementation of clients for those profiles simpler at the cost of requiring the media da
ted constraints.

For C
varioy
serve
the ¢

n-Demand services, the Media Presentation Description is typically a static document d
s aspects of the Media Presentation” All Segments of the Media Presentation are ave
I once any Segment is available. .For live services, however, Segments become availablg
bntent is produced and therefore;”"dynamic Media Presentations are suitable. The Media

a to obey the

escribing the
ilable on the
with time as
Presentation

Descfiption may be updated regularly to reflect changes in the presentation over time, for example Segment

URLS]
remo
excef]

for new segments may be added to the MPD and those for old, no longer available Segn
ed. However, if Segment”URLs are described using a template, this updating may not
t for some redundancyifailover cases.

Event
DASH
and t
for eV
mess
exam

client or to anapplication. Events are timed, i.e. each event starts at a specific media pres
pically has{duration. Events include DASH specific signalling or application-specific ever
ents are‘indication of MPD updates on the server, possibly providing the detailed update
bges: The event mechanisms may also be used to deliver media time related applicatid
ble information about ad insertion opportunities, etc.

nents may be
be necessary

s may be provided in the MPD or within a Representation in order to signal aperiodic infoymation to the

entation time
ts. Examples
s part of the
n events, for

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

The DASH Client includes a client as specified in RFC 2616 and,

The HTTP Server hosting the DASH Segments complies with a server as specified in RFC 2616.

DASH Clients typically use the HTTP GET method or the HTTP partial GET method, as specified in RFC 2616,

Clause 9.3, to access Segments or parts thereof.

© ISO/IEC 2014 — All rights reserved
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The use of HTTP as a transport protocol inherently provides many advanced features such as caching,
redirection or authentication. As another example, transport security in HTTP-based delivery may be achieved
by using HTTP over TLS as specified in RFC 2818. Yet another example is the use of HTTP state
management mechanisms (also known as Cookies) as defined in RFC 6265.

However, the formats defined in this part of ISO/IEC 23009 may also be used with other protocols. In
particular, the objects may be delivered with any object delivery protocol that provides a binding between an

HTTP-URL and the delivered object.

4.5 Media

Stream and Representation properties

4.51 Swit

The formats dlefined in this part of the standard are designed for providing good user experienceseven in

the access b
the DASH cl
DASH clients
component t
Representati
as switching
providing sui
standard pro
signal the pog

For this purpq

Med
and

Non
poin

ing and Random Access Support

ndwidth of the DASH segment delivery or the cache varies. A key functionality is.the abilit
ent can seamlessly switch across different Representations of the same media comp

case
y that
bnent.

may use the common timeline across different Representation representing the same
b present one Representation up to a certain time t and continue presentation of a

ides means for providing suitable switching opportunities and_in' addition provides abili
bition and media time of the switching opportunities.

se this subsection defines three relevant concepts to sipport seamless switching, namely

ia stream access points in 4.5.2 to signal positionstwhere to easily switch to a Represen
in addition where to suitable access a Representation at start-up or seek.

Loverlapping Segments and Subsegmentsin 4.5.3 to signal that at the signalled stream a
ts, no overlap decoding of Representations is necessary in order to provide a continuous sv

These three
or profiles mg

4.5.2 Media stream access-points

To be able tg
requires Med
SAP definitio
provide a re
Segment or §
the stream. T

Bitsfream concatenation in 4.5.4 to signal that the concatenation of two Representations at a
poinf results in a conforming bitstream

roperties are neither sufficient nor necessary for seamless switching, but certain implemen
y use these properties in order to simplify practical implementations.

access a Representation, each of the media streams that are contained in the Represen
a StreamAccess Points (SAPs). SAPs in the context of this part of ISO/IEC 23009 refer
N in ISOAEC 14496-12 Annex I. ISO/IEC 14496-12 Annex 1.3 defines different types of SAR
ationship between the position where a stream can be accessed, relative to the star
ubsegment, its presentation time and the presentation times and position of other access

media
other

bn from time t onwards. However, in practical implementations, this gperation may be complex,
at time t may require parallel download and decoding of two_Representations. Thergfore,
table switching opportunities in regular time intervals simplifies\gclient implementationsl The

es to

ation,

ccess
itch

switch

tation

tation
to the
s that

of a
init in

e same SAP type definitons shatt apply forthis part of TISONEC 23009

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

For each SAP the properties, Isap, Tsap, Isau, Toec, Tept, and Tpre are identified and defined in ISO/IEC
14496-12 Annex |.2.

In particular, Tsap is defined to be earliest presentation time of any access unit of the media stream such that
all access units of the media stream with presentation time greater than or equal to Tsap can be correctly
decoded using data in the Representation starting at byte position Isap and no data before Isap.
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NOTE The type of SAP is dependent only on which Access Units are correctly decodable and their
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.

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

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

is not the first

Type 3 corresponds to what is known in some coding schemes as an “Open GoP randon

access point”,

in which there are some access units in decoding order following Isau that cannot e ‘corfrectly decoded

and have presentation times less than Tsap.

Type 4 corresponds to what is known in some coding schemes as an "Gradual Decoding
random access point”, in which there are some access units in decoding order sta
following Isau that cannot be correctly decoded and have presentationytimes less than Tsa

Type 5 corresponds to the case for which there is at least one’ access unit in decoding
from Isap that cannot be correctly decoded and has presentation time greater than Tpec 4
is the earliest presentation time of any access unit starting-from Isau.

Type 6 corresponds to the case for which there js af) least one access unit in decoding
from Isap that cannot be correctly decoded and, has presentation time greater than Tpec &

Refresh (GDR)
rting from and

order starting

nd where Tpec

order starting
nd where Tpec

is not the earliest presentation time of any ac¢ess’ unit starting from Isau.
SAPs|are mostly relevant for two purposes in this partof ISO/IEC 23009:

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

2| To permit switching between~two Representations whereby for seamless switching| each media
stream i in the switch-from _Representation is presented up to Tsap(/) and each media stream i in the
switch-to Representation:is presented from the media Stream Access Point starting from(Tsap(/).

Therq are obvious benefits, for, the client to be able to identify SAPs and one or several of their|properties, in
particular Isap and Tsap_forieach media stream without requiring to access data at positions following Isap.
DASH provides functionalities to explicitly signal such information by using signals in the MPD or the Segment
Index|{or combinations-ef the two.

4.5.3| Non-overlapping Segments and Subsegments

Segmentsiand Subsegments represent units for which the client has an exact map on how tp access and
down|oad‘the unit using HTTP GET or HTTP partial GET methods.

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

Let

— Tg(S,i) be the earliest presentation time of any access unit in stream j of a Segment or Subsegment

’

— T.(S,i) be the latest presentation time of any access unit in stream i of a Segment or Subsegment S.

© ISO/IEC 2014 — All rights reserved 13
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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) < Tg(A,l)
for all streams jin 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.

4.5.4 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 Su'uacglm:llta) resutts—im—abitstream—that—conforms—to—themedia—formats—in—use (;Ilb uding
container and codecs).
NOTH This implies that a player conforming to the media format can play the resulting bitstream.

4.6 Brands

The 1ISO Bage Media File Format, ISO/IEC 14496-12, defines the concept of brands; brand values identify

specificationg 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

emsg 5.10.3.3 Event message box

msdh 6.3.4.2 Media Segment conforming to the general format type for IO
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 Sub-Indexed Media Segment
format type for ISO base media file format.

dsms 6.3.5.1 Media Segment conforming to the DASH Self-Initializing Media
Segment format type for ISO base media file format.

dash 6.3:5.2 ISO base media file format file specifically designed for DASH
including movie fragments and Segment Index.

sisx 6.4.6.2 Single Index Segment used to index MPEG-2 TS based Media
Segments.

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

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

Imsg 7.3.1 last Media Segment indicator for ISO base media file format.
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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:ppeg:dash:schema-mpd:2011 Annex B The namespace of the XML schema for the MPD.
urn:peg:dash:resolve-to- 55.3 xlink resolution to zero element
zerol 2013
urn:peg:dash:mpdprotection:2011 | 5.8.5.2 protection schemes identified by a theg Scheme
Type within the Scheme,Type Box of the
Protection Scheme-nformation Box of
ISO/IEC14496-12.
urn:npeg:dash:13818:1:CA descrip | 5.8.5.2 Conditional-Access System used for ISO/IEC
tor:p0O11 13818-1AMPEG-2 Transport Stream).
urn:mpeg:dash:14496:10: frame pac | 5.8.5.3 frame=packing arrangement.
king| arrangement type:2011
urn:fpeg:dash:13818:1:stereo _vid | 5.8.5.3 frame-packing arrangement.
eo_ fprmat type:2011
urn:fnpeg:dash:23003:3:audio chan | 58.5.4 channel configuration.
nel Fonfiguration:2011
urn:mpeg:dash:outputChannelPosit | 5.8.5.4 a list of output channel position to signal individual
ionLfist:2012 speaker positions as defined in ISO/IEC 23001-8.
urn:fuipeg:dash:role:2011% 5855 DASH role scheme.
urn:uipeg:dash:stereodd: 2011 5.8.5.6 scheme for multiple views mgdia content
description.
urn:mpeg:dashsewent:2012 5.10.4 DASH event signalling scheme
urn:npeg:dash:profile:full:2011 8.2 identifier for Full profile.
urn:pégrdash:profile:isoff-on- 8.3 identifier for 1SO Base media filg format On
demahds2011 Demand prafile
urn:mpeg:dash:profile:isoff- 8.4 identifier for ISO Base media file format live profile.
live:2011
urn:mpeg:dash:profile:isoff- 8.5 identifier for 1ISO Base media file format main
main:2011 profile.
urn:mpeg:dash:profile:mp2t- 8.6 identifier for MPEG-2 TS main profile.
main:2011
urn:mpeg:dash:profile:mp2t- 8.7 identifier for MPEG-2 TS simple profile.

simple:2011

© ISO/IEC 2014 — All rights reserved
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5 Media Presentation

5.1 General
A Media Presentation is a collection of data that is accessible to a DASH Client to provide a streaming service
to the user.

A Media Presentation is described by an MPD including possible updates of the MPD. The MPD is defined in
5.2 and the MPD update mechanism is defined in 5.4. Assembly of a fragmented MPD is defined in 5.5. 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 is introduced. Program information is defined in 5.7. Descriptors associated to Representations or

collections th

ereof are provided in 5.8. DASH metric collection description Is specitied in 9.9.

5.2 Maedia|Presentation Description

5.21 General

The Media Pfesentation Description (MPD) is a document that contains metadata required by a DASH (Client

to construct gppropriate HTTP-URLSs 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 thgd MPD
informatign. Playback is controlled by the media engine operating on the~media streams contained n the
Representations in the usual way.

The format of URLs in the MPD and the process to generate HTTR-GET and partial GET requests from [URLs

provided in tHe MPD is defined in 5.6.

The MPD is pn XML document that is formatted according<to-the XML schema provided in Annex B. Some

context on th

The extensio
or elements i
to the names

The MPD sha
XML schema

b schema is provided in 5.2.2.

n of the DASH XML schema (as provided:in Annex B), in particular the addition of XML attr

butes

h the DASH namespace is reserved¢’ISO/IEC. Elements and attributes that have been added

bace compared to earlier revisions.of this standard are documented in 5.2.3.

Il be authored such that, after XML attributes or elements in the DASH namespace but not
documented in Annex B @re removed, the result is a valid XML document formatted accorg

that schema and that conforms to this part of ISO/IEC 23009.

In addition, t

e MPD shall be-authored such that, after XML attributes or elements in the other names

than the DA$H namespace ‘are removed, the result is a valid XML document formatted according t
schema and that conforms:to this part of ISO/IEC 23009.

NOTE 1:

ased on.the last two paragraphs if DASH clients remove all XML attributes and elements from the N

the DASH nandespace and in other namespaces that are not in the XML schema documented in Annex B, thg
results inja valid XML document which complies with this part of ISO/IEC 23009. The DASH client may use

resulting MPD for presentation of a r‘nnfnrming Media Presentation

in the
ing to

baces
b that

IPD in
e MPD
such a

In addition, rules for authoring of MPDs conforming to a specific profile are provided in 8. Certain profiles as
defined in 8 of this document may permit ignoring certain elements and attributes. However, this has no effect
on the general MPD conformance rules defined in this subsection.

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

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

The encoding of the MPD shall be UTF-8 as defined in IETF RFC 3629. All data provided in extension
namespaces shall be UTF-8 as defined in IETF RFC 3629. If binary data needs to be added, it shall be
included in Base64 as described in IETF RFC 4648 within a UTF-8 encoded element with a proper name
space or identifier, such that an XML parser knows how to process or ignore it.
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The delivery of the MPD is not in scope of this part of ISO/IEC 23009. However, if the MPD is delivered over
HTTP, then the MPD document may be transfer encoded for transport, as described in RFC 2616.

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

NOTE 2 MPD encryption is not a normative part of this standard. However, if operating in an insecure environment
and required by the content/service provider, elements and attributes of MPD may be encrypted to protect their
confidentiality by using the syntax and processing rules specified in the “XML Encryption Syntax and Processing” by
W3C [8].

NOTE 3 MPD integrity protection is not a normative part of this standard. However, if operating in an insecure
environment and required by the content/service provider, the digital signing and verification procedures specified in

tE XMt STgmature Syntax amnd-Processmg by W3C 19T may be USed (o protect data ortgimauthanticlty and integrity

of the MPD.

5.2.2| Schema

Specific types, elements and attributes are introduced in the remainder of this’ subclause. The complete
normative MPD schema is provided in Annex B of this part of ISO/IEC 23009./In case of any ingonsistencies
the sghema in Annex B takes precedence over the XML syntax snippets provided in this clause.

The iIitiaI part of the XML schema of the MPD is provided below, including namespace and other definitions.
i

<?xml| version="1.0"?>

<xs:sfhema "urn:mpeg:dash:schema:mpd:2011"
"unqualified"

"qualified"

xmlhs:xs="http://www.w3.0rg/2001/XMLSchema"

xmlhs:xlink="http://www.w3.0rg/1999/x1ink"

"urn:mpeg:dash:schema:mpd:2011">

<xsfimport "http://www.w3.0rg/1999/xdihk" "xlink.xsd"/>

<xsfannotation>

<ks:appinfo>Media Presentation Descripti@h</xs:appinfo>

<ks:documentation "en">

This Schema defines the Media Presg@htation Description for MPEG-DASH.
<fxs:documentation>

</xp:annotation>

<!-F MPD: main element -->
<xsfelement "MPD" WNPDtype" />

</xs:pchema>

5.2.3| Elements.and Attributes added in Revisions and Amendments

5.2.31 Overview

In amendments and revisions of the standard, the schema defined in Annex B may have been extended. In
order to track this, section 5.2.3 tracks the addition of elements and attributes.

By following the rules in 5.2.1, a single MPD can be authored for clients that implement different versions of
this standard.

5.2.3.2 Elements and Attributes added in this Revision

This revision adds the following elements and attributes to the schema defined in Annex B compared to the
2012 revision (ISO/IEC 23009-1:2012/Cor 1:2013) of this part of the standard:

— MPD@publishTime
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5.3 Hierarchical data model

5.3.1

5.3.1.1

A Media Pregentation as described in the MPD consists of

Per

Per

Rep

iod.AssetIdentifier

iod.EventStream

resentationBase.InbandEventStream

SegmentBaselavailabilityTimeOffset

SegmentBaselavailabilityTimeComplete

Bas

Bas

Sub

Introduction

Overview

A sgquence of one or more Periods as described in 5.3.2,

Eac

indiv

Eac

Ada
that

Eac
pres

Eac
intro
the

5.3.6 to describe and extract partial information from a Representation.

Eac

eURL@availabilityTimeOffset

LURL@availabilityTimeComplete

pet@id

idually as defined in 5.3.4.
N Adaptation Set contains one or more-Representations as described in 5.3.5.

ptation Sets, Representations and)Sub-Representations share common attributes and ele
are described in 5.3.7.

h Period may contain one’ or more Subsets that restrict combination of Adaptation Se
entation. Subsets aretdescribed in 5.3.8.

duced in 5.3.9:. Segments contain media data and/or metadata to access, decode and p
ncluded media content. Representations may also include Sub-Representations as defir

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

n Period contains one or more Adaptation Sets as\described in 5.3.3. In case an Adaptatign Set
contains multiple media content components, thef”each media content component is des

cribed

ments

ts for

h Representation consists of one or more Segments described in 6. Segment Informatjon is

esent
ed in

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.
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5.3.1.2

Semantics

ISO/IEC 2300

Table 3 — Semantics of MPD element

9-1:2014(E)

Element or Attribute Name

Use

Description

MPD

The root element that carries the Media Presentation

Description for a Media Presentation.

@id

specifies an identifier for the Media Presentation. It is

recommended to use an identifier that is uni

the scope in which the Media Presentation is published.

que within

If not specified, no MPD-internal identifiervs
However, for example the URL to the\MPD
as an identifier for the Media Presentation.

provided.
may be used

@p

ofiles

specifies a list of Media Presentation profile
described in 8.

The contents of this(attribute shall conform
pro-simple or.pro-fancy productions of
Section 4.5, without the enclosing DQUOTE ¢
i.e. including.only the unencodedv or enc
elements respectively. As profile identifier th
definedfor the conforming Media Presentati
destCribed in 8 shall be used.

o either the
RFC6381,
haracters,
bdedv

e URI

on profiles as

@t

hpe

oD

default:
statie

Specifies the type of the Media Presentation
Media Presentations (@type="static") 4
are available between the @availability
and the @availabilityEndTime. For dy|
Presentations (@type="dynamic") Segme
have different availability times. For details
5.3.9.5.3.

In addition the Media Presentation Descripti
updated in dynamic Media Presentations, i.¢
@minimumUpdatePeriod may be present

NOTE Static Media Presentations

used for On-Demand services, whefeas dynamic

Media Presentations are used for live g

. For static

Il Segments
StartTime
hamic Media
nts typically
efer to

on may be
. the

are typically

ervices.

@aj

railabili%yStartTime

CM

Must be
present for
Qtype='dyna

For @type='dynamic' this attribute shall be
this case it specifies the anchor for the com
the earliest availability time (in UTC) for anyj
the Media Presentation.

present. In
putation of
Segment in

mic'

For etype=“static” if present, it specifies

availability start time for all Segments referred to in this
MPD. If not present, all Segments described in the MPD

shall become available at the time the MPD
available.

the Segment

becomes

@publishTime

oD

Must be
present for
@type='dyna
mic'

specifies the wall-clock time when the MPD

generated and published at the origin server. MPDs with

a later value of @publishTime shall be an

defined in 5.4 to MPDs with earlier @publishTime.

was

update as

© ISO/IEC 2014 — All rights reserved
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Element or Attribute Name

Use

Description

@availabilityEndTime

specifies the latest Segment availability end time for any
Segment in the Media Presentation. When not present,
the value is unknown.

@mediaPresentationDuration

specifies the duration of the entire Media Presentation. If
the attribute is not present, the duration of the Media
Presentation is unknown.

This attribute shall be present when neither the attribute
MPD@minimumUpdatePeriod nor the

PeriodtduratiomofthetastPeriodarepresent—

@minimumUpdatePeriod

If this attribute is present, it specifies the smallest period
between potential changes to the MPD. This can be
useful to control the frequency at which a client chegks
for updates.

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

If MPD@type is ‘statid'@minimumUpdatePeripd
shall not be present.

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

@minBuffdgrTime

specifiesta common duration used in the definition of the
Representation data rate (see @bandwidth attributg in
5.316:2).

@timeShififtBufferDepth

specifies the duration of the smallest time shifting buffer
for any Representation in the MPD that is guaranteefd to
be available for a Media Presentation with type
'dynamic'. When not present, the value is infinite. [This
value of the attribute is undefined if the type attributg is

equal to ‘static’.

@suggestqdPresentationDelay

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 pach
access unit. For more details refer to 7.2.1. When nqt
specified, then no value is provided and the client is
expected to choose a suitable value.

when @type is 'static' the value of the attribute is
undefined and may be ignored.

@maxSegmentDuration

specifies the maximum duration of any Segment in any
Representation in the Media Presentation, i.e.
documented in this MPD and any future update of the
MPD. If not present, then the maximum Segment
duration shall be the maximum duration of any Segment
documented in this MPD.

@maxSubsegmentDuration

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.

20
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Element or Attribute Name Use Description
ProgramInformation 0...N specifies descriptive information about the program. For
more details refer to the description in 5.7.
BaseURL 0...N specifies a Base URL that can be used for reference
resolution and alternative URL selection. For more
details refer 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, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatofy.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elemeints are bo1ld; attributes are non-bo1ld and preceded with an @

5.3.1.83 XML syntax

<!-}F MPD Type —-->
<xsfcomplexType
<ks:sequence>

"MPDtype">

<xs:element "ProgramInformation" A WrogramInformationType" "o
"unbounded" />

<xs:element "BaseURL" "BaseUWYRLPype" "o "unbounded" />
<xs:element "Location" "xsAanyURI" "o" "unbounded" />
<xs:element "Period" "PepPodType" "unbounded" />
<xs:element "Metrics" '"WMetricsType" "o" "unbounded" />
<xXs:any "#fother" o) "lax" "o" "unboundep" />

<fxs:sequence>

<ks:attribute "id" \lxs:string"/>

<ks:attribute "profilégl "xs:string" "required"/>

<ks:attribute "typell #Y "PresentationType" "static"/>

<ks:attribute "avadlabilityStartTime" "xs:dateTime" />

<ks:attribute "a%ailabilityEndTime" "xs:dateTime" />

<ks:attribute ~LpiblishTime" "xs:dateTime" />

<ks:attribute pemediaPresentationDuration” "xs:duration"/>

<ks:attribute paNg/"minimumUpdatePeriod" "xs:duration"/>

<ks:attribute.\Nfe="minBufferTime" "xs:duration" "required"/>

<ks:attribufg,¥ "timeShiftBufferDepth" "xs:duration"/>

<ks:attripute "suggestedPresentationDelay" "xs:duration"/>

<ks:attriNoute "maxSegmentDuration" "xs:duration"/>

<ks:aftribute "maxSubsegmentDuration" "xs:duration"/>

<ksdanyAttribute "##other" "lax"/>

</xp edfiplexType>
<!-- Presentation Type enumeration -->

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

"PresentationType">
"xs:string">

"static"/>
"dynamic"/>

© ISO/IEC 2014 — All rights reserved
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5.3.2 Period

5.3.2.1

Overview

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

element.

The type of the Period, either a regular Period or an Early Available Period, as well as the PeriodStart time of

a regular Peri

od is determined as follows:

If the attribute @start is present in the Period, then the Period is a regular Period and the

Peri

If th
then
of th
prev

If (i)
MPD

If (i
@du
ldy

For any regu
the media of
the Media Pr
Media Prese

DdStart 1S equal to the value of this attribute.

b @start attribute is absent, but the previous Period element contains a @duratien att
this new Period is also a regular Period. The start time of the new Period PeriodStart is th
e start time of the previous Period PeriodStart and the value of the attribute @dtration
ious Period.

@start attribute is absent, and (ii) the Period element is the first in“the MPD, and (i
Rtypeis 'static', then the PeriodStart time shall be set to zero,

@start attribute is absent, and (ii) the previous Periéd-element does not contg
ration attribute or the Period element is the first in ther MPD, and (iii) the MPD@Ety
hamic', then this Period is an Early Available Period (see‘below for details).

ar Period the following holds: PeriodStart reflects the dctual time that should elapse after p

esentation. The Period extends until the PeriodStart of the next Period, or until the end

time of a Pefiod and either the PeriodStart time of the-following Period, if this is not the last Period,
value of the MPD@mediaPresentationDurationdfithis is the last one, is the presentation duration in
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 medi
itself is availgble. Period elements documenting early available Periods shall not occur before any P
element docymenting a regular Period\.Eor Early Available Periods, any resources that are announced in
a Period elg¢ment shall be available: Such a Period element shall not contain URLs to Media Segn
The data conftained in such a Period element does not represent a Period in the Media Presentation

when the P
represents a
representing
associated wi

To avoid der

htation in the case of the last Period. More.'specifically, the difference between the Perio

riodStart time (becomes known through an update of the MPD, such a Period el
regular Period: However, an update of the MPD may even remove a Period el
an Early Available Period in later updates of the MPD as long as no PeriodStart ti
th the Reriod.

ribute
B sum
of the

i) the

ins a
pe is

aying

all prior Periods in this Media Presentation relative to the PeriodStart time of the first Pefiod in

of the
/Start
br the
Media

data
riod
such
hents.
Only
ement
ement
me is

e the

=ferencmg of a remote element entity containing a Per:.od element solely to determin

Period timeline

present in the MPD

riodQduration sholld be

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.
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5.3.2.2 Semantics
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Table 4 — Semantics of Period element

9-1:2014(E)

Element or Attribute Name

Use

Description

Period

specifies the information of a Period.

@xlink:href

specifies a reference to a remote element entity tha

t is either

empty or contains one or multiple top-level elements of type

Period

ixlink:actuate

d

oD

efault:

onRequest

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

This attribute shall not be present if the @xl1ink:h{
not present.

either

ef attribute is

specifies an identifier for this Reried. The identifier §
within the scope of the Media Presentation.

If the MPD@ t ype is "dynamic", then this attribute s
and shall not change.in’case the MPD is updated.

If not present, ngidentifier for the Period is provided.

hall be unique

nall be present

istart

if presentyspecifies the PeriodStart time of the Peri
PeriodStart time is used as an anchor to determine
time of each Media Segment as well as to determin|
presentation time of each access unit in the Media

timeline.

If not present, refer to the details in 5.3.2.1.

bd. The

the MPD start
e the
Presentation

Kduration

if present specifies the duration of the Period to det
PeriodStart time of the next Period.

If not present, refer to the details in 5.3.2.1.

Ermine the

RbitstreamSwitching

oD

Default:
false

When set to ‘true’, this is equivalent as if the

AdaptationSet@bitstreamSwitching for eac
Set contained in this Period is set to 't rue'. In this
AdaptationSet@bitstreamSwitching attribut
set to 'false' for any Adaptation Set in this Period.

h Adaptation
ase, the
b shall not be

BaseURL

specifies a base URL that can be used for referenc

b resolution

and alternative IRl selection Far mare details refd

r to the

description in 5.6.

SegmentBase

specifies default Segment Base information.
Information in this element is overridden by informa
AdapationSet.SegmentBase and
Representation.SegmentBase, if present.

For more details see 5.3.9.

tion in

© ISO/IEC 2014 — All rights reserved
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Element or Attribute Name Use Description

SegmentList 0...1 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 0...1 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.

AssetIdentifier 0...1 specifies that this Period belongs to a certain asset.

For more details see 5.8.5.7.

EventStream 0..N specifies an event stream.

For more details see 5.10.2.

AdaptationSet 0...N specifies an Adaptation Set.

At least.one Adaptation Set shall be present in each Period pnless
the value of the @duration attribute of the Period is set to gero.

For more details see 5.3.3.

Subset 0...N specifies a Subset. For more details see 5.3.8.

Legend:
For attributes: M=Mandatory, O=Qptional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elemepts: <minOccurs>...<maxOccurs> (N=unbounded)
Note that fhe conditions only holds without using x1ink:href. If linking is used, then all attributes are "optiona
<minOccufs=0>

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

and

24 © ISO/IEC 2014 — All rights reserved



https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

5.3.2.3 XML syntax
<!-- Period -->
<xs:complexType "PeriodType">
<xs:sequence>
<xs:element "BaseURL" "BaseURLType" "o" "unbounded" />
<xs:element "SegmentBase" "SegmentBaseType" "o"/>
<xs:element "SegmentList" "SegmentListType" "o"/>
<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xs:element "AssetIdentifier" "DescriptorType" "o />
<xs:element "EventStream" "EventStreamType" "o "unbounded" />
<xs:element "AdaptationSet" "AdaptationSetType" "o
"unbounded" />
<xs:element "Subset" "SubsetType" "o "unbounded" />
Ty FHOCET I Tnoounded" />
<[ xs:sequence>
<ks:attribute "xlink:href"/>
<ks:attribute "xlink:actuate" "onRequest" />
<ks:attribute "id" "xs:string" />
<ks:attribute "start" "xs:duration"/>
<ks:attribute "duration" "xs:duration"/>
<ks:attribute "bitstreamSwitching” "xs:boolean" "falgalho
<ks:anyAttribute "##other" "lax"/>
</xp:complexType>
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

elemgnt. AdaptationSet elements are contained in 8. Period element.

is ex

An Aiaptation Set contains alternate Representations, i.e. only one Representation within an Aldaptation Set
ected 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 bg perceptually
equivplent. The Adaptation Set and the contained Representations shall be prepared and contain sufficient
infornation such that seamless switching across different Representations in one Adaptation Sefis enabled. If
an Adaptation Set is expected to be consumed by DASH clients with restrictions in terms of syitching, then

the Media Presentation author should provide sufficient means to enable seamless switching

restrigti

ons.

under these

Reprégsentations are arranged into Adaptation Sets according to the media content component| properties of
the meedia content components present in the Representations, namely

the language as described by the @1ang attribute,

the media component type described by the @contentType attribute,

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

the role property as described by the Role elements,

the accessibility property as described by the Accessibility elements,

the viewpoint property as described by the Viewpoint elements,

the rating property as described by the Rating elements.

© ISO/IEC 2014 — All rights reserved
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Representations shall appear in the same Adaptation Set if and only if they have identical values for all of
these media content component properties for each media content component.

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

If there exist multiple media content components then the properties of each media content component shall
be described by a separate ContentComponent element as defined in 5.3.4. The ContentComponent
element shares common elements and attributes with the AdaptationSet element. Default values, or
values applicable to all media content components, may be provided directly in the AdaptationSet element.
Attributes present in the AdaptationSet shall not be repeated in the ContentComponent element.

The AdaptakionSet element may contain default values for elements and attributes associated
presentations. The list of possible present elements and attributes that are~comm

contained R
Adaptation
common attri
element, but

The AdaptaltionSet element also supports the description of ranges for the @bandwidth, Qw

@height and
of all values
Adaptation S

Adaptation S
grouping is th

1)

2) orth

If the AdapthtionSet@group attribute is not present then all Representations in this Adaptation S

assigned to g

The semantiq
5.3.3.2. The

5.3.3.2

either one Representation from group 0, if present,

Semantics

Set and Representation (and also SubRepresentation) are collected in 5:3.7. Any

hot in both.

@frameRate attributes associated to the contained Representations,-which provide a sun
bt shall not contain values outside the ranges documented for that’/Adaptation Set.

ets may be further arranged into groups using the Qgfoup attribute. The semantics ¢
at the media content within one Period is represented-by:

e combination of at most one Representationfrom each non-zero group.
non-zero group specific to this Adaptation Set.

s of the attributes and elements\within an AdaptationSet element are provided in Tabl
ML syntax of the AdaptationSet element is provided in 5.3.3.3.

Table 5 — Semantics of AdaptationSet element

o the
pn to
of the

butes shall only be present either in the AdaptationSet element or in the Representdtion

idth,
mary

for all the Representations within this Adaptation Set. The Representations contained within an

f this

bt are

e 5 of

Element or Attribute Name Use Description
AdaptationSet Adaptation Set description

@xlinkYhref 0] specifies a reference to a remote element entity that shall
contain exactly one element of type AdaptationSet

@xlink:actuate oD specifies the processing instructions, which can be either
"onLoad" or "onRequest".

default:
'onRequest'

@id (0] specifies an unique identifier for this Adaptation Set in the
scope of the Period. The attribute shall be unique in the
scope of the containing Period.

The attribute shall not be present in a remote element entity.
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Element or Attribute Name

Use

Description

If not present, no identifier for the Adaptation Set is

specified.

@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

andetfementsfrombasetype RepresentationBaseType).

For details see 5.3.7.

@lang

Declares the language code for this Adaptatiag
syntax and semantics accordingto. IETF RFC
used.

If not present, the languagecode may be defi
media component of it may be unknown.

n Set. The
5646 shall be

hed for each

@contentType

specifies the media content component type f
Adaptation Set) A value of the top-level Cont¢
value as defined in RFC4288, Clause 4 shall

If not'present, the media content component {
defined for each media component or it may &

Dr this
nt-type 'type'
be taken.

ype may be
e unknown.

@par

specifies the picture aspect ratio of the video

component type, in the form of a string consis
integers separated by ‘’, e.g.,”16:9”. Whe
is present, and the attributes @width and @H
set of Representations are also present, the p
ratio as specified by this attribute shall be the
indicated by the values of @width, @height
i.e. it shall express the same ratio as (@widtH

media

ting of two

h this attribute

eight for the

icture aspect

same as

,and @sar,
*sarx):

(@height * sary), with sarx the first number if @sar and

sary the second number.

If not present, the picture aspect ratio may be

each media component or it may be unknown|

defined for

@minBandwidth

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

all
alue has the

If not present, the value is unknown.

@maxBandwidth

specifies the maximum @bandwidth value in

all

Representations in this Adaptation Set. This value has the

same units as the @bandwidth attribute.

If not present, the value is unknown.

@minWidth

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

@width attribute.
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Element or Attribute Name Use Description
If not present, the value is unknown.

@maxWidth (0] specifies the maximum @width value in all Representations
in this Adaptation Set. This value has the same units as the
@width attribute.

If not present, the value is unknown.

@minHeight (0] specifies the minimum @height value in all
RUPI COUIItﬂt;UIIO ;II th;\) Adaptat;ull SUt. Th;o VGI:UU ha the
same units as the @height attribute.

If not present, the value is unknown.

@maxHeight (0] specifies the maximum @height valuesin-all
Representations in this Adaptation Set) This value haq the
same units as the @height attribute-

If not present, the value is unknown.

@mipFrameRate (0] specifies the minimuniéframerate value in all
Representations inithis Adaptation Set. This value is
encoded in the,same format as the @ frameRate attriute.
If not preséntythe value is unknown.

@makFrameRate (0] specifies the maximum @framerate value in all
Representations in this Adaptation Set. This value is
encoded in the same format as the @ frameRate attriute.
If not present, the value is unknown.

@se¢gmentAlignment 88 when not set to ‘false’, this specifies that for any two
Representations, X and Y, within the same Adaptation| Set,

default: the m-th Segment of X and the n-th Segment of Y are jhon-

false overlapping (as defined in 4.5.3) whenever m is not edual to
n.
For Adaptation Sets containing Representations with
multiple media content components, this attribute valug shall
be either 'true' or 'false'.
For Adaptation Sets containing Representations with &
single media content component, when two
AdaptationSet elements within a Period share the same
integer value for this attribute, then for any two
Representations, X and Y, within the union of the two
Adaptation Sets, the m-th Segment of X and the n-th
Segment of Y are non-overlapping (as defined in 4.5.3)
whenever m is not equal to n.

@bitstreamSwitching (0] 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;

o LetR4, Ry ..., Ry be all the Representations within

28
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Element or Attribute Name

Use

Descript

ion

the Adaptation Set.
Let

o Sjjforj>0,be thej"’ Media Segment in
the i Representation (i.e., R))

o if present, let Sjo be the Initialization
Segment in the i Representation, and

More det
formats.

o if present, let B; be the Bitstream
Switching Segment if'the /*
Representation.

The sequence of

o any Initialization Segment, if present, in
the(Adaptation Set, with,

o(M\if Bitstream Switching Segnents are
present,

Bi1), Sic),1, Bi2), Si2),2, -|» Bigk,
Sit.k> --» Bimy, Siwp,m

o else
Sy, 1, Si2),2 - Sig,ke -} Siupm,

wherein any i(k) for all k values in the range of
1 to M, respectively, is an integgr value in the
range of 1 to N,

results in a "conforming Segment|sequence" as
defined in 4.5.4 with the media fornfat as specified
in the @mimeType attribute.

ailed rules may be defined for specific media

@subsegmentAlignment

oD

default:
false

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

satisfied:

Each Media Segment shall be indgxed (i.e. either

it contains a Segment index or there is an Index
Segment providing an index for the Media
Segment)

For any two Representations, X and Y, within the
same Adaptation Set, the m-th Subsegment of X
and the n-th Subsegment of Y are non-
overlapping (as defined in 4.5.3) whenever m is
not equal to n.

For Adaptation Sets containing Representations
with a single media content component, when two
AdaptationSet elements within a Period share
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Element or Attribute Name

Use

Description

the same integer value for this attribute, then for
any two Representations, X and Y, within the
union of the two Adaptation Sets, the m-th
Subsegment of X and the n-th Subsegment of Y

are non-overlapping (as defined in
whenever mis not equal to n.

4.5.3)

@subsegmentStartsWithSAP

oD

&

£, 1
aeTaart.

when greater than 0, specifies that each Subsegment with

SAP_type greater than O starts with a SAP of type less than

or-eguat-to-the—valte-oftcubsegmentstaresWehsAP. A
™~ )

Subsegment starts with SAP when the Subse
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 @subsegmentStantsWithSAP e
0 are unspecified.

gment
of the
in the

ual to

Accd

bssibility

specifies information abouf\a@ccessibility scheme

For more details referto 5.8.1 and 5.8.4.3.

Rolg

specifies inforfmation on role annotation scheme

For more. details refer to 5.8.1 and 5.8.4.2.

Rat;

| ng

spécifies information on rating scheme.

For more details refer to 5.8.1 and 5.8.4.4.

Viey

vpoint

specifies information on viewpoint annotation scheme.

For more details refer to 5.8.1 and 5.8.4.5.

Con

tentComponent

specifies the properties of one media content compon
contained in this Adaptation Set.

For more details refer to 5.3.4.

Basg

specifies a base URL that can be used for reference
resolution and alternative URL selection. For more def]

ails

refer to the description in 5.6.

SegmentBase

specifies default Segment Base information.

Information in this element is overridden by information in

the Representation.SegmentBase, if present.

For more details see 5.3.9.

SegmentList

specifies default Segment List information.

Information in this element is overridden by information in

the Representation.SegmentList, if present.
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Element or Attribute Name

Use

Description

For more details see 5.3.9.

SegmentTemplate

specifies default Segment Template information.

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

For more details see 5.3.9.

Represertation

Specifies a Representatiorn:

At least one Representation element shall be present in
each Adaptation Set. The actual element may| however be
part of a remote element entity if-xlink is used|on the
containing AdaptationSet element.

For more details refer to'5.375.

Legend:

Z T

referri

pr attributes: M=Mandatory, O=Optional, OD=0ptional with Default Valée,)CM=Conditionally Mandatofy, F=Fixed.
br elements: <minOccurs>...<maxOccurs> (N=unbounded)
bte that the conditions only holds without using x1ink:href. If linking is used, then all attributes are ['optional" and

<minOccurs=0>
EIeme]:r\'ts are bold; attributes are non-bold and preceded with an @), List of elements and attributes is in itafics bold
g 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 ul £ nQ indeki] nQ LIRT ’T‘jrl I non 1L =N =il
<xp:element "SegmentBase" "SegmentBaseType" "o"/>
<xfp:element "SegmentList" "SegmentListType" "o"/>
<xfp:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xfp:element "Representation" "RepresentationType" "o
"uhbounded" />
</xs}fsequence>
<xs:fttribute "xlink:href"/>
<xs:pttribute "xlink:actuate" "onRequest"/>
<xs:pttribute "id" "xs:unsignedInt"/>
<xs:pttribute "group" "xs:unsignedInt"/>
<xs:pttribute "lang" "xs:language"/>
<xs:pttribute "contentType" "xs:string"/>
<xs:pttribute "par" "RatioType" />
<xs:pttribute "minBandwidth" "xs:unsignedInt"/>
<xs:pttribute "maxBandwidth" "xs:unsignedInt"/>
<xs:pttribute "minWidth" "xs:unsignedInt"/>
<xs:pttribute "maxWidth" "xs:unsignedInt"/>
<xs:pttribute "minHeight" "xs:unsignedInt" />
<xs:pttribute "maxHeight" "xs:unsignedInt2AH>
<xs:pttribute "minFrameRate" "FrameRateRypa" />
<xs:pttribute "maxFrameRate" "FrameRatreTxpe" />
<xs:pttribute "segmentAlignment" "ConN¥ionalUintType" "false"/>
<xs:pttribute "subsegmentAlignment" pefd'ConditionalUintType" "false"/>
<xs:pttribute "subsegmentStartsWithSARY "SAPType" "o"/>
<xs:pttribute "bitstreamSwitching" tgpe="xs:boolean"/>
</xs:ektension>
</xs:complexContent>
</xs:compl¢xType>
<!-- Ratio|Type for sar and par -->
<xs:simpleflype "RatioType">
<xs:restfiction "xs:string{>
<xs:paftern "[0-9]*: [0=9T*"/>
</xs:resfriction>
</xs:simpl¢Type>
<!-- Type for Frame Ratg *=>
<xs:simplefype "ReheRateType">
<xs:restfiction CA="xs:string">
<xs:paftern ¥*"[0-9]1*[0-9] (/[0=-9]*[0=-9])2"/>
</xs:resfrictiely
</xs:simpleTypé€>
<!-- 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.
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The semantics of the attributes and elements within a ContentComponent element are provided in Table 6
of 5.3.4.2. The XML syntax of the ContentComponent element is provided in 5.3.4.3.

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 component. The
attribute shall be unique in the scope of'the fontaining
Adaptation Set.
@lang 0 same semantics as in Table 5fof @1ang atfribute
@contentType 0 same semantics as in Fable'5 for GcontentType
attribute
@par 0] same semantics\as’in Table 5 for @par attrjbute.
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 eJlement
Viewpoint 0N 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>...<maxOccurs> (N=unbounded)
Elemeints are bold; attributes are non-beld and preceded with an @, List of elements and attributes is in itdlics bold
referring to those taken from the Basetype that has been extended by this type.
5.3.48 XML syntax
<!-I Content Cdippdnent -->
<xsfcomplexTyRe "ContentComponentType">
<Ks: sequence>
<xs:edement "Accessibility" "DescriptorType" "o "unbpunded" />
<xskelément "Role" "DescriptorType" "o "unbounded" />
<Xgielement "Rating" "DescriptorType" "o "unbounded"} >
<Xxs:element "Viewpoint" "DescriptorType" "o "unboundkd" />
<xXs:any "#fother" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "id" "xs:unsignedInt"/>
<xs:attribute "lang" "xs:language" />
<xs:attribute "contentType" "xs:string"/>
<xs:attribute "par" "RatioType" />
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
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5.3.5 Representation

5.3.5.1

Overview

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

A Representation is one of the alternative choices of the complete set or subset of media content components

comprising 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 n4

Each Repres
of one media

A Representd

Each Repre

Representation shall be self-initializing, i.e. the Media Segment itself conforms to the media type as sp4

in the @mime

Xt Feriod or the end ot the Viedia Fresentation.

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

tion consists of one or more Segments.
Eentation either shall contain an Initialization Segment or each. Media Segment i

['vpe attribute for this Representation.

When a Rep
concatenatio
Representati
type as speci

Dependent R
attribute. De
complementd
of the @id a
present and/q

For any de
Subsegment
not equal to
sequence of
Subsegment
attribute shal
format as spe

NOTE
the decoq
(sub)segn

!

sentation is not a dependent Representation, i.e. the @dependencyId attribute is absent
of the Initialization Segment, if present, and all consecutive Media Segments ir
shall represent a conforming Segment sequence as{defined in 4.5.4 conforming to the
fied in the @mimeType attribute for this Representation,

epresentations are described by a Representation element that contains a @dependern
bendent Representations are regular Representations except that they depend on a
ry Representations for decoding and/or présentation. The @dependencyId contains the v
ttribute of all the complementary Representations, i.e. Representations that are necess
r decode the media content components contained in this dependent Representation.

bendent Representation X that-"depends on complementary Representation Y, the
of 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 correspd
of each of the complementary Representations in order as provided in the @dependen
represent a conforming Subsegment sequence as defined in 4.5.4 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
nents'than (sub)Segment with number i of the complementary Representation(s).

Brsion

h the
cified

, then
one
media

cyIld
et of
alues
ary to

m-th
rmis
h the
nding
cyIld
media

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

earlier

Ao affarad 1n A AMadia Deacantation vaith sspno roco

ZoX T72Y
nauao LA"A2A>

that

If a Represent

=1 3 BT BTN
TTTO UITUTOUU ITT GQIvViILUTO T TOUOJUTTtautruTT VWil 2L U'C l_ytl \_Ayuuuu_\_/ y TUTO

means to compensate such drift be included. For more details refer to A.8.

The semantics of the attributes and elements within a Representation are provided in Table 7 of 5.3.5.2. The
XML syntax of the Representation type is provided in 5.3.5.3.

34

© ISO/IEC 2014 — All rights reserved


https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

5.3.5.2 Semantics

ISO/IEC 2300

Table 7 —Semantics of Representation element

9-1:2014(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

Dol
SdiTIC T TITUU.

The identifier shall not contain whitespace\characters.

If used in the template-based URL, construction
5.3.9.4.4, the string shall only contain characte
permitted within an HTTP-URL _according to RA

as defined in
s that are
C 3986.

@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 @minBufferTij
@Bandwidth bits have been received (i.e. at ti

@minBufferTime after the first bit is received).

For dependent Representations this value speq
bandwidth according to the above definition for|
aggregation of this Representation and all com
Representations.

bl of

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

e
me

ifies the
the
blementary

@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

@dependencyfd

specifies all complementary Representations th
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

e
d/or
d list of

led and
htation.

presented independently of any other Represe

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 @mediaStreamStructureId
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
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Element or Attribute Name Use Description

shall have the following characteristics:

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

- The values of TsAp, TDEC, TEpT, and TPTF of the i-th
SAP of type 1 to 3 in one media stream are
identical to the values of Tsap, Toec, Tept, and Tere,
respectively, of the i-th SAP of type 1 to 3 in the
othermedia-streams-forany-valde-ef-rem—tip the
number of SAPs of type 1 to 3 in any of the mgdia
streams.

- A media stream formed by concatenating the media
stream of a first Representation-until Isay
(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 valye as
for the first Representation) starting from the Igay
(inclusive) of the-=th SAP of type 1 to 3 conforins to
the specification,in which the media stream format
is specified.forany value of j from 1 to the nunmjber
of SAPs of type 1 to 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_ aedia stream structure identifier values for one
Adaptation Set shall differ from those of another Adaptgtion
Set.

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

NOTE Indicating multiple media stream structure
identifier values for a Representation can be 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 thege
permissions and restrictions, Representation A wopld
contain @mediaStreamStructurelId equal to “1f,
RepresentatiormrB-woutdcontain
@mediaStreamStructureId equal to “12”, and
Representation C would contain
@mediaStreamStructureId equalto “2”

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

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.
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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.

—Segmerthist 1 specifies the-Segment tistinformatiorn:

For more details see 5.3.9.

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

Legend:

T T

br attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value ) EM=Conditionally Mandatofy.
br elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elemeints 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.

5.3.5.3 XML syntax
<!-F Representation -->
<xsfcomplexType "RepresentationType"x
<ks:complexContent>

<xs:extension
<xs:sequence>
<xs:element
<xs:element
"unbounded" />
<xs:element
<xs:element
<xs:element
</xs:sequence>
<xs:attribute
<xs:attribute_ \gak
<xs:attribute }
<xs:attribite
<xs:attribite
</xXs:expaision>
<fxs:complexContent>
</xp:compiexType>

RN

<!-F\3¢fing without white spaces -->

"RepresentationBasSeType">

"BaseURL" 9% "BaseURLType" "o "unboundep" />
"SubRepnesgntation” "SubRepresentationType" "o
"SegnErtBase" "SegmentBaseType" "o"/>

"gegytentList" "SegmentListType" "o"/>
"SegmentTemplate" "SegmentTemplateType" "o"/>

"id" "StringNoWhitespaceType" "required"/>

"bandwidth" "xs:unsignedInt" "required"/>
"qualityRanking" "xs:unsignedInt"/>

"dependencyId" "StringVectorType"/>

"mediaStreamStructureId" "StringVectorType"/>

<XS~T melcx 1S
<xs:restriction
<xs:pattern
</xs:restriction>
</xs:simpleType>

L,Lillkjl\lk)wllipc LJ& <1 LJC
"xs:string">
"a

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

<!-- Whitespace-separated list of strings -->

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

"StringVectorType">
"xs:string"/>

© ISO/IEC 2014 — All rights reserved

37


https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

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 |lofver quality Video 1ayer (€.g. some lower irame rate, etc.).

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

— SubtRepresentations provide the ability for accessing a lower quality version of,the Representation in
whidh they are contained. In this case, Sub-Representations for example allow extracting the Jaudio
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 pfovide
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 @level attribute is absent, then the SubRepresentation element is solely used to provide ajmore
detailed desdfiption for media streams that are embedded'in the Representation.

The semantigs of the attributes and elements withinsa 'Sub-Representation are provided in Table 8 of 5(3.6.2.
The XML synfax of the Sub-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
SubRepfkesentation specifies a Sub-Representation.
@levlel 0] specifies the Sub-Representation level. If @ Level attribute

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,

@level is
present

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

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

whitespace-separated list of values of

that are contained in this Sub-Representation as a

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 apd elements
from base type RepresentationBaseType). Far details see

Legen

M T

Eleme

d.

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

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 Valye; CM=Conditionally Mandatofy.

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

5.3.6.

<!-
<xs

</x

<!-
<xXs

</x

3 XML syntax

I SubRepresentation -->

complexType "SubRepresentationTyggMt>

ks:complexContent>

<xs:extension "RepresentationBgseType">
<xs:attribute "level" Y vxs:unsignedInt"/>
<xs:attribute "dependencyLevel" "UIntVectorType"/>
<xs:attribute "bandwidb®ha™ "xs:unsignedInt"/>
<xs:attribute "contentComponent" "StringVectorType"/>

</xs:extension>
xs:complexContent>

b :complexType>

[ Whitespace-sepafradted list of unsigned integers -->
simpleType E={"IntVectorType">

ks:1list ®oe="xs:unsignedInt" />

F:simpleTypeR

5.3.7

Common attributes and elements

5.3.7.

1 Overview

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

assigned common

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

The 'Use' column in Table 9 shall be interpreted that an attribute marked with 'M' shall be available for a
Representation, i.e. it shall either be present in the Representation element, or if not, it shall be in the

conta

© IS0/

ining AdaptationSet element. An attribute marked with 'O' may be absent in both.
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5.3.7.2 Semantics

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

Element or Attribute Name

Use

Description

Common attributes and elements

@profiles

specifies the profiles which the associated Representation(s)
conform to of the list of Media Presentation profiles as
described in 8. The value shall be a subset of the respective
value in any higher level of the document hierarchy

(Representation, Adaptation Set, MPD).

If not present, the value is inferred to be the same-as in|the
next higher level of the document hierarchy. For.€xample, if
the value is not present for a Representation; then
@profiles at the Adaptation Set level is\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 v{deo
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 @sar 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 parameters,
“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 videp
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 twg
integers separated by ', e.g.,”10:11”. The first numbg
specifies the horizontal size of the encoded video pixels
(samples) in arbitrary units. The second number specifi¢s

ET2 aamul

=

vorbtioaol oo £ 4 0 dadaud Biala L AWH
T VeI tCa SIZC U T CNCOTUT U VIUTC O DTATTS ([ SATTTPTC 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

40
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Element or Attribute Name

Use

Description

rate is the division F/D, or F, respectively, per second (i.e.

the default value of D is “1”).

If not present on any level, the value is unknow

n.

@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

] A
SATTPICSPCTSCCoNGT

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
in€luding 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 dd
the value of the @profiles attribute.

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

ducted from

@codecs

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

For segment formats defined in this specificatig
element shall be present and the contents of th
shall conform to either the simp-1ist or fan
productions of RFC6381, Section 3.2, without {
DQUOTE characters. The codec identifier for thg
Representation's media format, mapped into th|
space for codecs as specified in RFC6381, Se
be used.

Entation. The
and level

n this

is attribute
y-list

he enclosing

e name
tion 3.3, shall

@maximumSAPPeriod

when present, specifies the maximum SAP interval in
seconds of all contained media streams, where the SAP
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.
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Element or Attribute Name

Use

Description

A Media Segment starts with a SAP in a media stream i

f the

stream contains a SAP in that Media Segment, Isay is the

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

specifies the maximum playout rate as a multiple of the
regular playout rate, which is supported with the same

&l A £11 ol ] H +, ik 1 I
GCCOtCT PromeanGTCve rTequmrtmeTrtSaSterorar Pt

rate.

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

ayout

@cod

| ngDependency

When present and ‘t rue’, for all contained-media strea
specifies that there is at least one aceess unit that depg|
on one or more other access units‘for-decoding. When

present and ‘false’, for any contained media stream,

is no access unit that depends on any other access unif
decoding (e.g. for video all'the pictures are intra coded)
not specified on any level, there may or may not be cod
dependency between access units.

ms,
nds

there
for
If

ng

@sca

hType

specifies the.scan type of the source material of the vid
media component type. The value may be equal to one

“progressive”, “interlaced” and “unknown”. If not specifig
any level; the scan type is "progressive".

PO
of
d on

Framg

bPacking

specifies frame-packing arrangement information of the
video media component type.

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

For details see 5.8.1 and 5.8.4.6

Audi

bChannelConfiguration

specifies the audio channel configuration of the audio m
component type.

For details see 5.8.1 and 5.8.4.7.

edia

Cont

bntProtection

specifies information about content protection schemes

used

for the associated R’nprncnnquinne

For details see 5.8.1 and 5.8.4.1.

EssentialProperty

specifies information about the containing element that is
considered essential by the Media Presentation author for

processing the containing element.

For details see 5.8.4.8.
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Element or Attribute Name Use Description
SupplementalProperty 0...N specifies supplemental information about the containing
element that may be used by the DASH client optimizing the
processing.
For details see 5.8.4.9.
InbandEventStream 0...N specifies the presence of an inband event stream in the

associated Representations.

For details refer to 5.10.

Legend:

M T

br attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=ConditionallyxMandatofy.
br elements: <minOccurs>..<maxOccurs> (N=unbounded)
Elements are bo1ld; attributes are non-bold and preceded with an @.
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5.3.7.3 XML syntax
<!-- Representation base (common attributes and elements) -->
<xs:complexType "RepresentationBaseType">
<xs:sequence>
<xs:element "FramePacking" "DescriptorType" "o" "unbounded" />
<xs:element "AudioChannelConfiguration" "DescriptorType" "o"
"unbounded" />
<xs:element "ContentProtection" "DescriptorType" "o"
"unbounded" />
<xs:element "EssentialProperty" "DescriptorType" "o"
"unbounded" />
<xs:element "SupplementalProperty" "DescriptorType" "o"
"unbounded" />
<XS:el ST 1TIDalldnL VeIlLo Lt realll DESCILIIPLOLITYPEC U
"upbounded" />
<xs:an "##other" "lax" "o" "unbounded" 4>
</xs:seqpence>
<xs:attrjbute "profiles" "xs:string"/>
<xs:attrjbute "width" "xs:unsignedInt" />
<xs:attrlbute "height" "xs:unsignedInt"/>
<xs:attrjbute "sar" "RatioType"/>
<xs:attrlbute "frameRate" "FrameRateType" />
<xs:attrjbute "audioSamplingRate" "xs:string"/>
<xs:attrjbute "mimeType" "xs:string"/>
<xs:attrjbute "segmentProfiles" "xs:string"/>
<xs:attrjbute "codecs" "xs:string"/>
<xs:attrjbute "maximumSAPPeriod" "xs:double"/>
<xs:attr}lbute "startWithSAP" "SAPType" />
<xs:attrjbute "maxPlayoutRate" "xs:double"/>
<xs:attrjbute "codingDependency" "xs:boolean"/>
<xs:attrlbute "scanType" "VideoScanType" />
<xs:anyAftribute "##other" "laxd'/%
</xs:compl¢xType>
<!-- Streah Access Point type enumeration -->
<xs:simplefype "SAPType">
<xs:restfiction "xs:unsignedInt">
<xs:mipInclusive "o"/>
<xs:makInclusive "e"/>
</xs:resfriction>
</xs:simpl¢Type>
<!-- Video|Scan type enumeration -->
<xs:simplefype "VideoScanType">
<xs:restfiction "xs:string">
<xs:enpmeration "progressive"/>
<xs:enpmeration "intgrlaced"/>
<xs:enpmeration "unkadwn" />
</xs:resfriction>
</xs:simpl¢Type>
5.3.8 Subsets
5.3.8.1  OVerview

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

Subsets provide a mechanism to restrict the combination of active Adaptation Sets where an active
Adaptation Set is one for which the DASH client is presenting at least one of the contained Representations.

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.
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This implies that
— Empty Subsets are not allowed.
— No Subset should contain all the Adaptation Sets.

Each Adaptation Set for which the value of the @1id 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.

5.3.82 Semantics

Table 10 — Subset element semantics

Elemgnt or Attribute Name Use Description
Subset specifies a Subset
Rcontains M specifies the Adaptation'Seéts contained in a Subsef by providing

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

Rid o specifies,adnique identifier for the Subset.

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

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

M T

5.3.83 XML syntax

<!-- PBubset -->
<xs:cpmplexType "Subset{ype" >
<xsfpattribute "contatins" "UIntVectorType" "required"/>
<xsfattribute e \\\> "xs:string"/>
<xsfpanyAttribute ts) "##other" "lax"/>
</xs:fpomplexType>

5.3.9| Segments and Segment information

5.3.91 General

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

Specifically, a 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 restricted by a byte range if a range attribute is provided together with the URL. The byte range shall
be expressed 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.

Each Segment referenced through an HTTP-URL in the MPD is associated with a Segment availability interval,
i.e. a time window in wall-clock time at which the Segment can be accessed via the HTTP-URL. The Segment
availability interval window is described by a Segment availability start time and a Segment availability end
time.
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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
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.

SegmentBaJe, SegmentTemplate and SegmentList shall inherit attributes and elements from ithe'|same
element on alhigher level. If the same attribute or element is present on both levels, the one on the.lowef level
shall take preicedence over the one on the higher level.

Several mechanisms are available to specify the Segment Information. Specifically, each-Representation shall
have assigngd 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;

— onefor more SegmentList elements - for syntax and semantics refer'te.5.3.9.3,
— one[SegmentTemplate element - for syntax and semantics referto 5.3.9.4,

— oneor more BaseURL elements, at most one SegmentBasg element, and no SegmentTemplate or
SegmentList element. The SegmentBase element isddefined in 5.3.9.2.

NOTE: These rules do not prohibit the usage of the BaseURL element together with SegmentLilst or
SegmentTemplate. If the BaseURL is present.together with the either the SegmentList ¢r the
SegmentTemplate, then processing according to 5.6 is applies.

All three elements SegmentBase, SegmentTemplate and SegmentList share common elements based
on the SegmentBase element. Furthermore, SegmentTemplate and SegmentList share common
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 Information based
on the abovelinformation is provided.in 5.3.9.5.
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5.3.9.21

Segment base information

Overview

ISO/IEC 23009-1:2014(E)

The segmentBase element is sufficient to describe the Segment Information if and only if a single Media
Segment is provided per Representation and the Media Segment URL is included in the BaseURL element.

In case multiple Media Segments are present, either a SegmentList or a SegmentTemplate shall be used
to describe the Segment Information. SegmentList or a SegmentTemplate share the multiple Segment

base information as provided in 5.3.9.2.2, Table 12.

If the
eleme
shall

Segm
type |

The

5.3.9,

5.3.9,

Representation contains more than one Media Segment, then either the attribute @dux
nt SegmentTimeline shall be present. The attribute @duration and the element SegmentTimeline

hot be present at the same time.

ents described by the Segment base information are referenced by an HTTP2URL confi

URLType as defined in Table 13.

semantics of the attributes and elements for the SegmentBase element and the S
information are provided in 5.3.9.2.2, Table 11 and the multiple Segmeént base information i
P.2. The XML syntax of the Segment Base Information is provided)in 5.3.9.2.3.

2.2 Semantics

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

btion or the

brming to the

bgment base
h Table 12 in

ype

Elemgdnt or Attribute Name

Use

Description

SegmentBase

Segment Base Information

specifies Segment base element.

This element also specifies the type fi
Segment base information that is the
other elements.

br the
base type for

@timescale

specifies the timescale in units per seconds to be
used for the derivation of different reg-time
duration values in the Segment Information.

If not present on any level, it shall be

NOTE: This may be any frequency but

typically is the media clock frequ
of the media streams (or a positi
multiple thereof).

set to 1.

ency of one
ve integer

@presentationTimeOffset

specifies the presentation time offset
Representation relative to the start of
i.e. the presentation time value of the
stream that shall be presented at the
Period.

The value of the presentation time offset in
seconds is the division of the value of this attribute

and the value of the @timescale att

If not present on any level, the value of the

of the
the Period,
media
start of this

ribute.

© ISO/IEC 2014 — All rights reserved

47


https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

presentation time offset is 0.

@timeShiftBufferDepth

specifies the duration of the time shifting buffer for
this Representation that is guaranteed to be
available for a Media Presentation with type
'‘dynamic'. When not present, the value is of the
@timeShiftBufferDepth on MPD level
applies. If present, this value shall be not smaller
than the value on MPD level. This value of the
attribute is undefined if the type attribute is equal
to ‘static’.

NOTE: When operating in a time-shift buffer on
a Representation with value largerthan the
time-shift buffer than signalled on MPD leyel,
not all Representations may bevavailable for
switching.

@indexRange

specifies the byte range that-contains the Segment
Index in all Media Segments of the
Representation.

The byte range-shall be expressed and formafted

as a bytetrange-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of byytes.

If. not present the value is unknown.

@ilndexRangeExact

oD

default
"false"

when set to 't rue' specifies that for all Segmgnts
in the Representation, the data outside the prgfix
defined by @indexRange contains the data
needed to access all access units of all media
streams syntactically and semantically.

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

@gdvailabilityTimeOffset

specifies an offset to define the adjusted segment
availability time. The value is specified in secgnds,
possibly with arbitrary precision.

The offset provides the time how much earlier
these segments are available compared to thair
computed availability start time for all Segments of
all associated Representation.

The segment availability start time defined by this
value is referred to as adjusted segment
availability start time. For details on computing the
adjusted segment availability start time, refer to
5.3.9.5.

If not present, no adjusted segment availability
start time is defined.

NOTE: the value of "INEF" implies availability

48
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of all segments starts at
MPD(@availabilityStartTime.

@availabilityTimeComplete

specifies if all Segments of all associated
Representation are complete at the adjusted
availability start time. The attribute shall be ignored
if GavailabilityTimeOffset is not present on
any level.

If not present on any level, the value is inferred to
true.

NOTE: If the value is set to false, therln it may be
inferred by the client that the segment is available
at its announced location prior being ¢omplete.

Initialization

specifies the URL including a possiblg byte range
for the Initialization-Segment.

For the type definition refer to Table 13.

RepresentationIndex

specifigs'the URL including a possiblg byte range
for the"Representation Index Segment.

Fer the type definition refer to Table 13.

Legen

M T

Eleme

d.

br attributes: M=Mandatory, O=Optional, OD=0ptional-with Default Value, CM=Conditionally Mandatofy.
br elements: <minOccurs>...<maxOccurs> (N=unbounded)
nts are bold, attributes are non-bold and preceded with an @.

Table 12 — Semantics of MultipleSegmentBaselnformation type

Elemgdnt or Attribute Name

Use

Description

MultipleSegmentBaselnformation

specifies multiple Segment base information.

@duration

If present, specifies the constant approximate
Segment duration.

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

The value of the duration in seconds is the 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

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

For details refer to 5.3.9.5.3.
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Segment Base Information specifies Segment base information.
SegmentTimeline 0.1 specifies the timeline of arbitrary Segment
durations

For more details see 5.3.9.6.

BitstreamSwitching 0..1 specifies the URL including a possible byte range
for the Bitstream Switching Segment.

For the type definition refer to Table 13.

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

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

Table 13 — Semantics of elements of type URLType

Element or Attribute Name Use Description
Element of fype URLType defines an HTTP-URL
@sourc¢URL ) specifies the source URL/part and shall be formatted either

as an <absolute—-URI> according to RFC 3986, Clauge
4.3, with a fixed{scheme of “http” or “https” or as a
<relativeZref> 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 HTTP-URL.

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 element refers to the entire resource
referenced in the @sourceURL attribute.

5.3.9.2.3 XML-Syntax

<l == Segmebt snformation hase ——
<xs:complexType "SegmentBaseType">
<xs:sequence>
<xs:element "Initialization" "URLType" "on/>
<xs:element "RepresentationIndex" "URLType" "o"/>
<xs:any "##other" "lax" "o "unbounded" />
</xs:sequence>
<xs:attribute "timescale" "xs:unsignedInt" />
<xs:attribute "presentationTimeOffset" "xs:unsignedLong" />
<xs:attribute "timeShiftBufferDepth" "xs:duration"/>
<xs:attribute "indexRange" "xs:string"/>
<xs:attribute "indexRangeExact" "xs:boolean" "false"/>
<xs:attribute "availabilityTimeOffset" "xs:double" />
<xs:attribute "availabilityTimeComplete" "xs:boolean"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
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<!-- Multiple Segment information base -->

<xs:complexType
<xs:complexContent>
<xs:extension
<xs:sequence>

"MultipleSegmentBaseType">

"SegmentBaseType">

<xs:element "SegmentTimeline" "SegmentTimelineType" "o"/>
<xs:element "BitstreamSwitching” "URLType" "o"/>
</xs:sequence>
<xs:attribute "duration" "xs:unsignedInt"/>
<xs:attribute "startNumber" "xs:unsignedInt"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- Segment Info item URL/range —->
<xsfcomplexType "URLType">
<ks:sequence>
<xs:any "##other" "lax" "o" "unk{oyndep" />
<[ xs:sequence>
<ks:attribute "sourceURL" "xs:anyURI"/>
<ks:attribute "range" "xs:string"/>
<ks:anyAttribute "##other" "lax"/>

</xp:complexType>

5.3.98 Segment list

5.3.9.3.1 Overview

The $egment list is defined by one or more SegmentList elements. Each SegmentList glement itself

conta
conta

ns a list of SegmentURL elements for a consecutive ist of Segment URLs. Each Segm
n the Media Segment URL and possibly a byte range. The Segment URL element may al

ent URL may
50 contain an

Index|Segment.

The gemantics of the attributes and elements‘for the Segment list are provided in 5.3.9.3.2, Table 14. The

XML gyntax of the Segment Information is provided in 5.3.9.3.3.

5.3.93.2 Semantics

Table 14 — Semantics of SegmentList element

Elemgnt or Attribute Name Use Description
SegmentList specifies Segment information.

@xlifkshref (0] specifies a reference to a remote element entity
that contains one or multiple elements of type
SegmentList

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

default:
"onRequest"

MultipleSegmentBaseInform Multiple Segment base information as defined in

ation 5.3.9.2, Table 12.

SegmentURL 0...N specifies a Media Segment URL and a possibly
present Index Segment URL

@media (0] in combination with the @mediaRange attribute

specifies the HTTP-URL for the Media Segment.
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Element or Attribute Name Use Description

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

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

0]

Q PRI o H tha Lt H A R | Y
eCTorohS SpeemeStrcoytCTangewitT e TeSOuUrce

identified by the @media corresponding to the
Media Segment.

The byte range shall be expressed,and formatted

as abyte-range-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted 10 a single
expression identifying a €antiguous range of hytes.

If not present, the Média Segment is the entir¢
resource referenced by the @media attribute.

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

It shall be formatted 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 and the @indexRange not presgent
either, then no Index Segment information is
provided for this Media Segment.

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

the @media attribute is not present either, thep
any BaseURL element is mapped to the @index
attribute and the @indexRange attribute shall be
present.

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

n

The byte range shall be expressed and formatted
as abyte-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=0ptional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
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Element or Attribute Name

Use

Description

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

and <minOccurs=0>

Elements are bo1ld; attributes are non-bold and preceded with an @.

5.3.9.3.3 XML-Syntax

<!-- Segment List -->
<xs:complexType
< ccomplexContent

"SegmentListType">

<xs:extension

<xs:sequence>
<xs:element

</xs:sequence>
<xs:attribute
<xs:attribute

</xs:extension>
<fxs:complexContent>

</xp:complexType>

"SegmentURL"

"xlink:href"/>

<!-F Segment URL -->

<xsfcomplexType "SegmentURLType">
<ks:sequence>

<xs:any "##other"

<V xs:sequence>
<ks:attribute "media"
<ks:attribute "mediaRange"
<ks:attribute "index"
<ks:attribute "indexRange"
<ks:anyAttribute "##other"

</xp:complexType>

"xlink:actuate"

"MultipleSegmentBaseType">

"SegmentURLType"

"xs:anyURI"/>
"xs:string"/>
"xs:anyURI"/>
"xs:string" /A

"onRequest"/>

"o" JAsy "unpounded" />

NS O

"unboundefl" />

"lax"/>

5.3.94 Segment template

5.3.94.1 Overview

The Jegment template is defined.by the SegmentTemplate element. In this case, specific identifiers that are
substftuted by dynamic values(assigned to Segments, to create a list of Segments. The substitytion rules are

provided in 5.3.9.4.4.

The gemantics of the-attributes and elements for the Segment list are provided in 5.3.9.4.2, Table 15. The

XML gyntax of the Segment Information is provided in 5.3.9.4.3.

5.3.94.2 Sémantics

Table 15 — Semantics of SegmentTemplate element

Element or Attribute Name Use Description
SegmentTemplate specifies Segment template information.
MultipleSegmentBaselnformation Provides the Multiple Segment base information 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.
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@index

Index.

For more details refer to 5.3.9.4.4.

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 Representation

@initialization

specifies the template to create the Initialization

shall be included.

Eocrmore-datail
—Or-morec-attmar

o £, £
To-TCTeTr—t

Segment. Neither $Number$ nor the $Time$ identifier

itstreamSwitching specifies the template to create the Bitstream
Switching Segment. Neither $Number$ nor.the

$Time$ identifier shall be included.

For more details refer to 5.3.9.4.4,

Legend:
For attribu
For eleme
Elements are q

fes: 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 @.

5.3.9.4.3 XML syntax
<!-- Segmept Template -->
<xs:complekType "SegmentTemplateType">
<xs:compjexContent>
<xs:exfension "MultipleSegmentBaseType">
<xs:pttribute "media" "xs:string'WR
<xs:pttribute "index" "xs:string\'/>
<xs:fpttribute "initialization" P> 8xs:string" />
<xs:fpttribute "bitstreamSwitching\* "xs:string" />
</xs:ektension>
</xs:complexContent>
</xs:compl¢xType>

5.3.9.44

The
SegmentTen
attribute each

In each URL,
Identifier mat

Tlemplate-based Segment URL construction

SegmentTemplate@média

attribute, the SegmentTemplate@index attribute,
plate@initdalization attribute and the SegmentTemplate@RbitstreamSwitd
contain alstring 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 g

tho roctilt AFLID] farmatinn 1o v AAfinAA 1 thic ~Anen it 1o Avnantad that tha MAQLI Clinnt

the
hing

le 16.
valid

identifier then

o T o oUTT O O TOT ot o T T o O o T o O T Ui~ Ca STt 1o AP T T U tratT thic o7 Yo T T oot

nores

the entire containing Representation element and the processing of the MPD continues as if this
Representation element was not present. The format of the identifier is also specified in Table 16.

Each identifier may be suffixed, within the enclosing ‘$’ characters, with an additional format tag aligned with
the printf format tag as defined in IEEE 1003.1-2008 [10] following this prototype:

%0 [width]ld

The width parameter is an unsigned integer that provides the minimum number of characters to be printed. If
the value to be printed is shorter than this number, the result shall be padded with zeros. The value is not
truncated even if the result is larger.
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The Media Presentation shall be authored such that the application of the substitution process results in valid

Segment URLs.

Strings outside identifiers shall only contain characters that are permitted within URLs according to RFC 3986.

Table 16 — Identifiers for URL templates

$<Identifier>$

Substitution parameter

Format

3% Is an escape sequence, i.e. "$3$" is replaced with a | not applicable
single "$"
$ReptesentationID$ | This identifier is substituted with the value of the | The format tagxshall not be
attribute Representation@id of the containing | present.
Representation.
SNumber$ This identifier is substituted with the number of the | The format tag may be present.
corresponding Segment.
If ,no format tag [s present, a
default format tag With width=1
shall be used.
$Bangwidth$ This identifier is substituted with the «~alue of | The format tag may be present.
Representation@bandwidth attribute-Value.
If no format tag [s 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 .dftribute for the Segment
being accessed. Either, $Number$ or $Time$ may | If no format tag [s present, a
be used but not bothtat the same time. default format tag With width=1
shall be used.
5.3.95 Segment information
5.3.95.1 Overview
The §egment Information provides the following information:
—+ theépresence or absence of Initialization, Index and Bitstream Switching Segment information
—+the HTTP-URL and possibly a byte range for each accessible Segment in each Represantation,

all valid Segment URLs declared by the containing MPD,

availability end time of each Segment,

timeline within the Period.

for services with MPD@type='dynamic', the Segment availability start time and Segment

an approximate Media Presentation start time of each Media Segment in the Media Presentation

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, 5.3.9.5.4 and
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5.3.9.5.5. Reference resolution as defined in 5.6.4 and base URL selection as defined in 5.6.5 using BaseURL
elements as defined in 5.6 shall be applied to any URLs.

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

The presence of an Initialization Segment is indicated by the presence of SegmentBase.Initialization,
SegmentList.Initialization, the SegmentTemplate.Initialization element 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 MPDEtype="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 5.3f2.1 of
the containing Period and the Segment availability end time of the Initialization Segment is the largest
Segment avajlability end time of any Media Segment in this Representation. For Segment availability of Media
Segments refer to 5.3.9.5.3.

The data strugtures retrieved from the Initialization URL are defined in 6.2.2-

5.3.9.5.3 Nledia Segment information

If a Representation consists of more than one Media Segment,{hen this ach Representation has assigned a

list of consegutive Media Segments. The list may be specified explicitly by one or more SegmenyList

elements or implicitly by a SegmentTemplate element.

Each entry in|this Media Segment list has assigned the following parameters:
— A vglid Media Segment URL and possibly*a byte range,

— the pumber and position of the Media Segment in the Representation,

— the |[MPD start time of thel Media Segment in the Representation providing an approjimate
presentation start time of the Segment in the Period.

— the MPD duration of the Media Segment providing an approximate presentation duration ¢f the
Segfment.

The MPD staft time andythe MPD duration may be approximate and do not necessarily reflect the exact Media
Presentation [time. £or more details on the relation of MPD start times and Media Presentation time rgfer to
7.2.1.

In order to obtain the Tist of Media Segment URLS, i.€. the URL for each Segment at a speciiic position K in the
list based on the Segment Information, the following shall apply:

— if SegmentTemplate element is present the Template-based Segment URL construction in
5.3.9.4.4 shall be applied as follows

— If the Representation contains or inherits a SegmentTemplate element with $Number$ then the
URL of the Media Segment at position k in the Representation is determined by replacing the
$Number$ identifier by (k-1) + @startNumber.

— If the Representation contains or inherits a SegmentTemplate element with $Time$ then the

URL of the media segment at position k is determined by replacing the $Time$ identifier by the
time address associated to this Segment. The time address is determined as follows:
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if the @duration attribute is present, then the time address is determined by
$Time$ identifier with ((k-1) + (Kstar=1)) *
@startNumber attribute, if present, or 1 otherwise. Further, the media time of
shall be accurately expressed by the MPD information in the following sense:

the segment.

the @duration attribute.

the duration of the Segment in media presentation time shall be identical to

replacing the

@duration with kst the value of the

the Segment

the value ((k-1) + (kswart-1) )* @duration is identical to the earliest presentation time in

the value of

P

— It the SegmentTimeline element Is present, then the time address shall be
replacing the $Time$ identifier with the earliest presentation time of the hkth
documented in the Segment timeline in 5.3.9.6.

if one or more SegmentList elements are present they contain itselfya list of
elements for a consecutive list of Media Segment URLs. The number of.the first Segm
within this Period is determined by the value of the SegmentListRstartNumbe

etermined by
segment as

SegmentURL
ent in the list
r attribute, if

present, or it is 1 in case this attribute is not present. The sequence of multiple SpgmentList

elements within a Representation shall result in Media SegmentdList'with consecutive nt

none of the above: In this case only a single Media Segment-shall be present with the
by a BaseURL element and the SegmentBase elementmay be present.

If neither @duration attribute nor SegmentTimeline element is present, then the R
shall contain exactly one Media SegmentZThe MPD start time is 0 and the MPD duratic

mbers.

URL provided

e derivation of the MPD start time and duration of each Media Segment in the list of Media Segments,
psition k of the Media Segment and the following information is used.

bpresentation
n is obtained

in the same way as for the last Media Segment in the Representation (see below for more details).

If @duration attribute is presentythen the MPD start time of the Media Segment is det
- (Kstart - 1)) times the value of<the attribute @duration with ks the value of the @s
attribute, if present, or 1 .otherwise. The MPD duration of the Media Segment is the
attribute @duration unléess the Media Segment is the last one the Representation (
more details).

If @duration aftribute is not present and the SegmentTimeline element is present

ermined as (k
tartNumber
value of the
see below for

then rules in

5.3.9.6 applyto-determine the start time and duration of each Media Segment in the M¢dia Segment

list.

To determine the duration of the only or the last Media Segment of any Representatio
the-MPD shall include sufficient information to determine the duration of the containin
example, the MPDG@mediaPresentationDuration, oOr Period@duration
Period@start may be present.

N in a Period,
g Period. For
, or next

For services with MPD@type="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 of the Media Segment, and

the MPD duration of the Media Segment.
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NOTE: By adding the MPD duration of the segment to the segment availability start time of the segment,
the segment availability start time of the first segment of each Period depends on the segment duration.
This enables to provide segments in Representations with shorter MPD duration earlier, for example to
reduce latency for certain Representations.

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 @timeshiftBufferDepth for this
Representation.

If the GavailabilityTimeOffset attribute is present for a Representation, then the adjusted segment
availability start time is determined by subtracting the value of RavailabilityTimeOffset from the

Segment aV I:Gbl:lty ctai’t t;IIIU. ThIO adjuotcd OCHIIIUIIt GVGI:GbI:It_y otai‘t t;lllc FIUV;dU° [} t;IIIG ;IIOtGI It ;I Wa”'
clock time| at which a Segment becomes an available Segment. Note that, \if| the
QavailabillityTimeComplete flag is set to true for such a Representation, then the entire Segment may
not yet be available at the adjusted segment availability start time.
The MPD shadll include URL information for all Segments with an availability start time less-than both {i) the
end of the Mgdia Presentation and (ii) the sum of the latest time at which this version ef\the MPD is available
on the server|and the value of the MPD@minimumUpdatePeriod.
The data strugtures retrieved from the URL referring to a Media Segment are defined in 6.2.3.
5.3.9.5.4 Index Segment information
Each Segmgnt typically has assigned Segment Index informatiofir that may be provided in an explicitly
declared Indgx Segment.
The presencg of explicit Index Segment information is indicated
— by the presence of one RepresentationIndéx element providing the Segment Index for the entire
Repfesentation, or
— by the presence of at least one ,of 'the two attributes @index and @indexRange ih the
SegmentList.SegmentURL element; or
— by the presence of SegmentTemplatetindex attribute. If either $Number$ or $Time$ are present
the Template-based Segment URL construction in 5.3.9.4.4 shall be applied with number set o the
number of the corresponding Media Segment. If not present, the SegmentTemplate@index
attribute constitutes areference to Representation Index.
The @indexRange attribute' may also be used to provide the byte range for an index within a Media Segment,
where this is pllowed byjthe Media Segment format. In this case the @index attribute shall not be preseft and
the range spegcifiedshall lie completely within any byte range specified for the Media Segment.
The availability*of Index Segments is identical to the availability to the Media Segments they correspond }o.

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

5.3.9.5.5 Bitstream Switching Segment information

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 may enable the
creation of a conforming Segment sequence for Segments from different Representations.

The presence of a Bitstream Switching Segment is indicated by the presence of the BitstreamSwitching
element or the SegmentTemplatelbitstreamSwitching attribute that that may contain URL and byte
range information or construction rules for the URL.
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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

Initiali

zation 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.

5.3.9.6

Segment timeline

5.3.9.

The 3
baseq
provig

For G
Segm

The 4
contig

the MPD duration, an optional @r repeat count attribute specifying the number of contiguous S

identi
value

The

exam
durati
durati

the SegmentTimeline element until the end of the Period or the next update of the MPD, i.e.

the s4
Any @

The t

6.1 General

egmentTimeline element expresses the earliest presentation time and presentation’dur,
on the @timescale attribute) for each Segment in the Representation. The Use'is an
ing the @duration attribute and provides three additional features:

- the specification of arbitrary Segment durations,

the specification of accurate Segment durations for one media.Stfeam where the durati
presentation duration of the Segment, and

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

ompactness the syntax of this element includes<run-length compression to express a
ents having constant duration.

egmentTimeline element shall contain.alist of S elements each of which describes a
uous segments of identical MPD duration:~The S element contains a mandatory @d attrib

cal MPD duration minus one and an\optional @t time attribute. The value of the @t attrib
r attribute has a default-value of zero (i.e., a single Segment in the series) when not
ble, a repeat count of .three means there are four contiguous Segments, each with the
pn. The value of the \@r attribute of the S element may be set to a negative value indic
pn indicated in @d(isypromised to repeat until the set of the next s element or if it is the las
me way as.the @duration attribute for a full period.

d valug'shall not exceed the value of MPD@maxSegmentDuration.

bxtdal order of the S elements within the SegmentTimeline element shall match the nu

ation (in units
alternative to

pn expresses

nent data are

sequence of

sequence of
ite specifying
egments with
ite minus the

of the @presentationTimeOffdet specifies the MPD start time of the first Segment in the series.

present. For
e same MPD
ating that the
S element in
t is treated in

mbering (and

thus t

When

me) order of the corresponding iedia Segments.

the SegmentTemplate is in use and the $Time$ identifier is

SegmentTemplate@media then

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

present

in the

the values of the SegmentTimeline shall describe accurate timing of each Media Segment.

Specifically, these values shall reflect the information provided in the Segment index (‘sidx’) box, i.e.

the value of @timescale shall be identical to the value of the timescale fie
‘sidx’ box,
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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 s@d shall be identical to sum of the values of all Subsegment duration fields in

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

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

presentation time obtained from the SegmentTimeline.

NOTE

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

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

reading of

The semantig
XML syntax g

5.3.9.6.2 §

emantics

the updated MFD that contains the update 1o the segment I imeline.

s of the attributes and elements for Segment Timeline are provided in 5.3.9.6.2, Table 17.
f the Segment Timeline is provided in 5.3.9.6.3.

Table 17 — Semantics of SegmentTimeline element

The

Element or Attribute Name

Use

Description

SegmentTimeline

specifies the Segment-timeline information

S

specifies Segment start time and duration for a
contiguousysequence of segments of identical durations.

The textual order of the S elements must match the
indexed (and thus time) order of the corresponding Madia
Segments.

@t

specifies the MPD start time, in @t imescale units, the
first Segment in the series starts relative to the beginn|ng
of the Period.

The value of this attribute must be equal to or greater
than the sum of the previous S element earliest
presentation time and the sum of the contiguous
Segment durations.

If the value of the attribute is greater than what is
expressed by the previous S element, it expresses
discontinuities in the timeline.

If not present then the value shall be assumed to
be zero for the first s element and for the subsequent g

nlnmnn+e1 the value shall be assumed-to be the sum

the previous s element's earliest presentation time and
contiguous duration (i.e. previous St + @d * (@r + 1)).

@d

specifies the Segment duration, in units of the value of
the @timescale.

@r

oD

default: 0

specifies the repeat count of the number of following
contiguous Segments with the same duration expressed
by the value of @d. This value is zero-based (e.g. a value
of three means four Segments in the contiguous series).
A negative value of the @r attribute of the S
element indicates that the duration indicated in @d
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attribute repeats until the start of the next S
element, the end of the Period or until the next
MPD update.

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 @.

5.3.9.6.3 XML syntax

<!-I Segment Timeline -->
<xsfcomplexType "SegmentTimelineType">
<ks:sequence>
<xs:element "s" "iv "unbounded" >
<xs:complexType>

<xs:attribute e "xs:unsignedLong"/>
<xs:attribute "qr "xs:unsignedLong" "required"/>
<xs:attribute "r" "xs:int" "optional" "N 2
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
</xs:element>
<xs:any "##other" "lax" EN\O" "unboundef" />
<[ xs:sequence>
<ks:anyAttribute "##other" "1 axN/o
</xp:complexType>

5.4 |Media Presentation Description updates

If MPORtype is set to 'dynamic', the MPD may be updated during the Media Presentation. Updates typically
extenfd the accessible Segment list for each<Representation, introduce a new Period, update Segment
locatipns or terminate the Media Presentation:

Wher| the MPD is updated
—+ the value of MPD@1d, if present, shall be the same in the original and the updated MPD;

—+ the values of any, Period@id attributes shall be the same in the original and the updated MPD,
unless the containing Period element has been removed;

—+ the valuestof'any AdaptationSet@id attributes shall be the same in the original and the updated
MPD unless the containing Period element has been removed;

—+ any-Representation with the same @id and within the same Period as a Representatior] appearing in
the’ previous MPD shall provide functionally equivalent attributes and elements, and|shall provide
functionally identical Segments with the same indices in the corresponding Representation in the
new MPD.

If the attribute MPD@minimumUpdatePeriod is not present, no update to the MPD is expected, the attribute
MPD@mediaPresentationDuration or the Period@duration of the last Period shall be present and the
MPD shall remain valid until the Media Presentation end time.

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

If the i-th version of the MPD is the last version of MPD till the end of the Media Presentation, let Texp(i) be
the Media Presentation end time. Otherwise, let Texp(i) be the sum of the value of
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MPD@minimumUpdatePeriod 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 Segments with availability start time less than Texp(i) shall be available at their availability start
times at the location advertised in the i-th MPD.

— all Representations have a Segment with an availability start time, Tavail, which is less than Texp(i)

and

NOTE 1

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

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 jfthe Segment Timeline is in place

NOTE 2 |The clients may not know Texp(i), but they can each calculate a lower bound on Texp(#). by fgdding
MPD@minfmumUpdatePeriod 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 Represégntation to present
the Medig Presentation up to Texp(i) for a client that begins playing each Segment at the earliest possible time (its
availability start time).

NOTE 4 |The result of the MPD validity requirement is that all items a client expects.to be able to retrievg (both

segments| and MPD elements) are guaranteed to be available for retrieval during ‘the periods that the clie
expect thgm to be accessible.

NOTE 5
updates t
the actual

NOTE 6

NOTE 7
availabilit

5.5 MPD 3

5.5.1 Introd

A mechanisn for referencing a.remote element entity from within a local MPD is defined. A subset of

XLINK simple

— restiicted syntax,and semantics as specified in 5.5.2, and

— the processing model as specified in 5.5.3.

If the MPD is

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

An update of the MPD may not necessarily change the,MPD, but may only extend the validity of this

If the @minimumUpdatePeriod is set to Oy then as a consequence of NOTE 2, all segment
start time less than the request time of the MPD are available at the location advertised in the MPD.

ssembly

uction

links is defined eonsisting of

updated, then the rules in 5.3 apply to the MPD after dereferencing all remote element entit

ht can

case,
start of

vIPD.

5 with

W3C

ies.

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

accordingly.
Table 18 — XLINK attributes used in this part of ISO/IEC 23009
Attribute Comments and Usage
@xlink:type Identifies the type of W3C XLINK being used.
In the context of this part of ISO/IEC 23009, all references shall be W3C XLINK
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Attribute

Comments and Usage

simple links. The attribute @x1ink: type is optional with fixed setting
@xlink:type="simple".

@xlink:href

references the remote element entity by an URI as defined in IETF RF

C 3986.

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

HTTP-URLs.

NOTE: For example, cookies as defined in RFC 6265 may be use

toemabtetargeted resotutionmof thesame =T T P-UREprovided

attribute. Detailed requirements on the support and usage of such
technologies are outside the scope of this standard.

d in order
his

@xlink:show

Defines the desired behaviour of the remote element entity,once dereferenced

from within a MPD as defined in W3C XLINK.

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

NOTE In W3C XLINK, the behaviour_ of )conforming XLink applica
embedding XML-based ending resourees) such as a remote element €
defined. Thus, the actual behaviour<for this part of ISO/IEC 23009 is
5.5.3.

w is

ions when
ntity, is not
defined in

@x[link:actuate

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

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

4) onRequest (default): according to W3C Xlink, an applicat
dereference the remote element entity only on a post-loa
triggered for the purpose of dereferencing. In the context of {
ISO/IEC 23009, the application dereferences the link only
resources it needs (or anticipates it probably will need) and

m within
owed in

hent entity

on should
jing event
his Part of
for those
at the time

when it needs the content of the remote element entity for playout.

Examples include dereferencing a link in a Period elemen
play-time is expected to enter that Period, dereferencing an

Set link when it appears to contain Representations th
needed, and so on.

when the
Adaptation
at will be

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

5.5.3 Processing

The following rules apply to the processing of URI references within @x1ink:href:

1) URI references to remote element entities that cannot be resolved shall be treated as invalid
references and invalidate the URI and all @x1ink attributes included in the element containing
@xlink:href shall be removed.

© ISO/IEC 2014 — All rights reserved
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2) URI references to remote element entities that are inappropriate targets for the given reference shall
be treated as invalid references (see below for the appropriate targets) and invalidate the URI and all
@x1ink attributes included in the element containing @x1ink:href shall be removed.

3) URI references to remote element entities that contain another @xlink:href attribute with
xlink:actuate setto onLoad are treated as invalid circular references and invalidate the URI and
all @x1ink attributes included in the element containing @x1ink:href shall be removed.

4) The xlink:href may contain a URN as urn:mpeg:dash:resolve-to-zero:2013. If this value
is present, the element containing the x1ink:href attribute and all @x1ink attributes included in
the element containing @x1ink:href shall be removed at the time when the resolution is due.

5) Ifa

The remote ¢
element) sha

1) Only
rem
rem
rem
the
the

2) The
to o
hap

The remote
embedded in

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

lement entity referenced with @x1ink:href within an element of the MPD (referred to as
| be formatted according to the following rules:

a single top-level element type of the same type as the MPD element shall be include
pte element entity. However, multiple top-level elements of the same_ type may be include
bte element entity unless explicitly restricted. If multiple top-level elements are obtained fro
bte element entity, the elements shall be in appropriate order and the first element shall rg
MPD element. All additional top-level elements shall be inserted.immediately after this elem
prder in which they appear.

remote element entity may contain another @x1ink:krpef attribute with @x1link:actuat
nRequest. In this case the resolution to the referenced remote element entity is expec
ben only when the latter is needed again after processing the content in the returned docum

element entity referenced from within an MPD (referred to as appropriate targets) sh
o the MPD by applying the following rules;

b remote element entity is empty, all-@x1ink attributes shall be removed from the element
D and the remaining attributes and _child elements shall not be changed.

e remote element entity jst-non-empty, the original element in the MPD that co
ink:href shall be replaced with the content in the remote element entity. If multiple top

1) Ifth
MPIL
2) If th
@x1
ele

4) Allr
time

5.6 Base

irst element shall replace the MPD element. All other top-level elements shall be in
diately after this €lement in the order in which they are declared.

LINK attributes.initially present in the MPD shall be removed after dereferencing is complet

sources.in the remote element entity referenced by @x1ink:href shall have an availabili
as specified by MPDRavailabilityEndTime.

MPD

H in a
dina
m the
place
ent in

e set
ed to
ent.

all be

in the

htains
-level

ents are obtained from the’remote element entity, the elements shall be in appropriate order and

serted

ed.

y end

ing

5.6.1 Overview

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

The semantics of the attributes and elements for the Base URL are provided in 5.6.2, Table 19. The XML

syntax of the

64

Base URL is provided in 5.6.3.
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5.6.2 Semantics

Table 19 — Semantics of BaseURL element

Element 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.

@serviceLocation (0] This attribute specifies a relationship between Base URLs
such that BaseURL elements with the same
@serviceLocation value are likely to have their URLs
resolve to services at a common network location, for
example a common Content Delivery Network.

If not present, no relationship to any other Basgq URL is
known.

RbyteRange (0] if present specifies HTTP partial-GET requests may
alternatively be issued by adding-the byte rangg¢ into a
regular HTTP-URL based on’the value of this aftribute and
the construction rules in.Annéx E.2.

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

NOTE¢. Such alternative requests are expected to not
be usged‘unless the DASH application reqyires this. For
more details refer to Annex E.

favailabilityTimeOffset 0 specifies an offset to define the adjusted segment availability
time. For semantics, refer to Table 11.

If the value is present in SegmentBase then th(s attribute
should not be present. If present in SegmentBgse and
BaseURL the value in BaseURL shall be ignoref.

favailabilityTimeComplete @) specifies if all Segments of all associated Reprgsentation
are complete at the adjusted availability start time. For
semantics, refer to Table 11.

If the value is present in SegmentBase then th(s attribute
should not be present. If present in SegmentBgse and
BaseURL the value in BaseURL shall be ignoref.

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

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

M T

5.6.3 XML syntax

<!-- Base URL -->
<xs:complexType "BaseURLType">
<xs:simpleContent>
<xs:extension "xs:anyURI">

<xs:attribute "serviceLocation" "xs:string"/>
<xs:attribute "byteRange" "xs:string"/>
<xs:attribute "availabilityTimeOffset" "xs:double" />
<xs:attribute "availabilityTimeComplete" "xs:boolean" />
<xs:anyAttribute "##other" "lax"/>

</xs:extension>
</xs:simpleContent>
</xs:complexType>
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5.6.4 Reference resolution

URLs at each level of the MPD are resolved according to RFC3986 with respect to the BaseURL element
specified at that level of the document or the level above in the case of resolving base URLs themselves (the
document “base URI” as defined in RFC 3986 Section 5.1 is considered to be the level above the MPD level).
If only relative URLs are specified and the document base URI cannot be established according to RFC3986
then the MPD should not be interpreted. URL resolution applies to all URLs found in MPD documents.

In addition to the document level (the level above the MPD level), base URL information may be present on

the following |

On |
On A

On §

5.6.5 Alternative base URLs

If alternative
accessible af
element as “
URI” and may

5.7 Program information

5.7.1 Overy

Descriptive
ProgramInf

When multipl
element shal
attribute.

For each lan
and a URL to|

The semantid
The XML syn

On WRBHeveHnMPB—BaseUREeclement—Fordetallsreferte 5342————————————————

evels:

Period level in Period.BaseURL element. For details refer to 5.3.2.2.
\daptation Set level in AdaptationSet.BaseURL element. For details refer t0-5:3.3.2.

Representation level in Representation.BaseURL. For details refer t0.5)3:5.2.

pase URLs are provided through the BaseURL element at anylevel, identical Segments sH

pase URI". The DASH Client may use base URLs provided in the BaseURL element as
implement any suitable algorithm to determine which"URLs it uses for requests.

liew

ormation element.
e ProgramInformation elements are present, the @1ang attribute shall be present and
describe the Media Presentation sufficiently in the language defined by the value of the @
juage, the program.information may specify title, source of the program, copyright inform

more information:

s of the @atfributes within the ProgramInformation element are provided in Table 20 of
fax of ProgramInformation element is provided in 5.7.3.

5.7.2 Semantics

all be

multiple locations. In the absence of other criteria, the DASH Client may use the first BageURL

“base

nformation on the program may‘“be provided for a Media Presentation withip the

each
lang

ation,

5.7.2.

Table 20 — Program information semantics

Element or Attribute Name

Use Description

ProgramInformation

specifies descriptive information about the program

@lang

Declares the language code(s) for this Program Informa
The syntax and semantics according to IETF RFC 5646
be applied.

If not present the value is unknown.

tion.
shall

66
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@moreInformationURL o If provided, this attribute specifies an absolute URL which
provides more information about the Media Presentation.

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 Presentation,
uaually amlullg wittrthe bupyllglll ay|||UU| umicgde U+00A9

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

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

M T

5.7.3| XML syntax

<!-F Program Information -->
<xsfcomplexType "ProgramInformationType">
<ks:sequence>
<xs:element "Title" "xs:string" 5="Q) />
<xs:element "Source" "xs:string" NE="0"/>
<xs:element "Copyright" "xs:string" mdNOp "o"/>
<xs:any "##other" "lag" "o" "unboundef" />
<fxs:sequence>
<ks:attribute "lang" "xs:language "%
<ks:attribute "moreInformationURL" pe="xs:anyURI"/>
<xs:anyAttribute "##other !\ "lax"/>

</xp:complexType>

5.8 |Descriptors

5.8.1| General

The descriptor elements_are all structured in the same way, namely they contain a @schemeIqUri attribute
that grovides a URI to.identify the scheme and an optional attribute @value and an optional attribute @id.
The semantics of the element are specific to the scheme employed. The URI identifying the schgme may be a
URN pr a URL.

In thig part of ASO/IEC 23009, specific elements for descriptors are defined in 5.8.4.

PD does not prowde any speC|f|c mformatlon on how to use these eIements It is up to the application
' D me information.
However, this part of ISO/IEC 23009 defmes some speC|f|c 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 @schemeIdUri attribute.

In the case that a simple set of enumerated values are required, a text string may be defined for each value

and this string must be included in the @value attribute. If structured data is required then any extension
element or attribute may be defined in a separate namespace.
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The @id value may be used to refer to a unique descriptor or to a group of descriptors. In the latter case,
descriptors with identical values for the attribute @id shall be synonymous, i.e. the processing of one of the

descriptors with an identical value for @1id is sufficient.

Two elements of type DescriptorType are equivalent, if the element name, the value of the
@schemeIdUri and the value of the @value attribute are equivalent. If the @schemeIdUri is a URN, then
equivalence shall refer to lexical equivalence as defined in clause 5 of RFC 2141. If the @schemeIdUri is a
URL, then equivalence shall refer to equality on a character-for-character basis as defined in clause 6.2.1 of
RFC3986. If the @value attribute is not present, equivalence is determined by the equivalence for
@schemeIdUri only. Atftributes and element in extension namespaces are not used for determining
equivalence. The @id attribute may be ignored for equivalence determination.

The semantiq
5.8.2. The X
these syntax

Aand semantics.

s of the attributes within an element of the type DescriptorType are provided in Table
MIL schema definition of DescriptorType is provided in 5.8.3. The specific descriptors

5.8.2 Semantics of generic descriptor

Table 21 — Semantics of elements of type DescriptorType

21 of
follow

Element or At

tribute Name

Use

Description

Elem
Desc

bnt of type
riptorType

specifies a descriptor.

@3

chemeIdUri

specifies alURV'to identify the scheme. The semantics o
element are specific to the scheme specified by this attr|
The @s¢hemeIdUri may be a URN or URL. Whena U
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 UR

or very close to that date, to avoid problems when domai

names change ownership.

f this
bute.
RL is

. on

@xy

alue

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

the

@]

specifies an identifier for the descriptor. Descriptors with
identical values for this attribute shall be synonymous, i
the processing of one of the descriptors with an identica
value is sufficient.

o

Legend:
For attribu

tes.\"W=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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5.8.3 XML syntax of generic descriptor
<!-- Descriptor -->
<xs:complexType "DescriptorType">

<xs:sequence>

<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "schemeIdUri" "xs:anyURI" "required"/>
<xs:attribute "value" "xs:string"/>
<xs:attribute "id" "xs:string"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

5.8.4

5.8.4.

For th
scher
exten
scher

ContpntProtection element can be extended in a separate namespace to provide informati

the cq
Wher

Wher
scher

5.8.4,

For th
the ra
of me

One A
scher

This

In ad
signa

5.8.4,

For th

Specific descriptors

1 Content protection

e element ContentProtection the @schemeIdUri attribute is used to-identify a cont
ne. This attribute should provide sufficient information, possibly in conjunetion with the @1

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/each element shall describe a cont
he that is sufficient to access and present the Representation.

2 Role

e element Role the @schemeIdUri aftribute 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.

dition, this part ©f,1ISO/IEC 23009 defines other roles schemes to support signalling for
s in 5.8.5.6.
3  Accessibility

eklement Accessibility the @schemeIdUri attribute is used to identify the access

bnt protection
ralue and/or

sion attributes and elements, such as the DRM system(s), encryption. algorithm(s), and key distribution

content. The
on specific to

d.

ent 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

empld

yved.Accessibility is a general term used fo describe the degree to which the DASH Medi

Presentation

is available to as many people as possible.

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

Accessibility elements fulfill 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.

© ISO/IEC 2014 — All rights reserved

69



https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

5.8.4.4

Rating

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

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

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 Vi

I

O/IEC 23009 does not define a rating scheme.

wpoint

For the elemgnt Viewpoint the @schemeIdUri attribute is used to identify the viewpointscheme empl

g

J

Adaptation
components.

Adaptation S

ets containing non-equivalent Viewpoint 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|

handling shotild be applied equally for recognized and unrecognized @schemeIdUri values.

This Part of |

5.8.4.6

For the eler
configuration

BO/IEC 23009 does not define a viewpoint scheme.

Frame-packing

nent FramePacking the @schemeIdUrigattribute is used to identify the frame-pe
scheme employed.

byed.

bntent
D.

This

cking

Multiple FramePacking elements may be presentédf so, each element shall contain sufficient information to

select or reje

NOTE i
to ignore
FramePa

The descrip
VideoFramsg

Lt the described Representations,

f the scheme or the value for all(EramePacking elements are not recognized the DASH client is ex
the described Representations. A client may reject the Adaptation Set on the basis of obser
cking element.

or may carry frame-packing schemes using the URN label and values defing

PackingType inASO/IEC 23001-8.

NOTE: This part of ISOAEC 23009 also defines frame-packing schemes in 5.8.5.6. These schemes are mair]

for backw|

5.84.7 Al

ard-compatibility, but it recommended to use the signalling as defined in ISO/IEC 23001-8.

dio’channel configuration

bected
ing a

d for

tained

For the element AudioChannelConfiguration the @schemeIdUri attribute is used to identify the audio

channel confi

guration scheme employed.

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

NOTE

descriptor.

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

The descriptor may carry audio channel configuration using the URN label and values defined for

OutputChan

70

nelPosition inISO/IEC 23001-8.
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NOTE: A scheme for audio channel configuration is also defined in 5.8.5.4 of this part of ISO/IEC 23009. This
scheme is maintained for backward-compatibility, but it recommended to use the signalling as defined in ISO/IEC
23001-8.

In addition, a scheme for audio channel configuration is defined in 5.8.5.4 of this part of ISO/IEC 23009.

5.8.4.8 Essential Property Descriptor

For the element EssentialProperty the Media Presentation author expresses that the successful
processing of the descriptor is essential to properly use the information in the parent element that contains this
descriptor unless the element shares the same @id with another EssentialProperty element.

If EsJentialProperty elements share the same @id, then processing one of the Essentij:lproperty
elemgnts with the same value for @id is sufficient. At least one EssentialPropertyelement of each
distingt @id value is expected to be processed.

NOTE if the scheme or the value for this descriptor is not recognized the DASH client is expectefl to ignore the
parent element that contains the descriptor.

Multigle EssentialProperty elements with the same value for @id and with different valued for @id may
be prgsent.

5.8.49 Supplemental Property Descriptor

For the element SupplementalProperty the Media PreSentation author expresses that the descriptor
contajns supplemental information that may be used by the"BDASH client for optimized processing.

NOTE if the scheme or the value for this descriptor.is not recognized the DASH client is expectefl to ignore the
descriptor.

Multigle SupplementalProperty elementsimay be present.
5.8.4/10 Asset Identifier

The AssetIdentifier is used-to identify the asset on Period level. If two different Pefiods contain
equivalent Asset Identifiers then-the content in the two Periods belong to the same asset.

NOTE if the scheme or the value for this descriptor is not recognized the AssetIdentifier elemgnt may still be
sed to understand the equivalence of Asset Identifiers across Periods. Processing of the descriptor scheme and
blue by the DASH client is not essential for normal operation.

< C

5.8.5| Specific)'scheme definitions

5.8.51 General

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

5.8.5.2 Content protection

The following defines a set of URIs that identify specific content protection schemes, i.e. schemes contained
in the ContentProtection element:
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— For Representations based on ISO/IEC 14496-12, the following URI is defined to indicate protection
schemes identified by a the Scheme Type within the Scheme Type Box of the Protection Scheme
Information Box of the file:

urn:mpeg:dash:mpd4protection:2011

In this scheme, the value of the @value attribute shall be the 4CC contained in the Scheme Type Box,
suitably escaped according to RFC 2141 and may include the version number. The 4CC and the version

number, if present, shall be separated by a ":". The version number shall be encoded as up to 8
hexadecimal digits, where the leading ‘0’s may be omitted.
—  For \epreset tationsbasedontSOHAECH3848+4 (:‘v’:PEG 2—Frat |opui't Stlcalll), the fu”uvv;lly Rl are
is degfined to indicate the Conditional Access System used:
urn:mpeg:dash:13818:1:CA descriptor:2011
In this scheme, the value of the Qvalue attribute shall be the 4-digit lower-case hexadgcimal

Represe]

— For

System Specific Header Box defined in ISO/IEC 23001-7 ‘may be identified in

Con
Uul
This
to sq

5.8.5.3 Frame-packing

The following
in the Frame

— For
144
defi

— For
138
The

5.8.54 Al

The following
audio compq
defined to in

htation of the 16-bit CA_system_ID from the CA descriptor as definedinlSO/IEC 13818

Representations based on ISO/IEC 14496-12 a content protection schéme using the Prot

tentProtection element. In this case a UUID URN as defined in RFC 4122 indicatin
D specified in the Systemld field of the Protection System Specific Header Box shall be
does not imply that such schemes cannot define alternative URNSs, or that all UUID URNs
hemes of this type.

defines a set of URIs that identify specific frame-packing arrangements, i.e. schemes con
Packing element:

Adaptation Sets or Representations that contain a video component that conforms to IS
6-10, the URI urn:mpeg:dash14496:10: frame packing arrangement type:20
ed. The @value shall be value as defined for VideoFramePackingType in ISO/IEC 230

Adaptation Sets or Representations that contain a video component that conforms to IS
8-1, the URI urn:mpeg:dash:13818:1:stereo video format type:2011 is de
@value shall be value as defined for VideoFramePackingType in ISO/IEC 23001-8.

dio channel.configuration schemes

defines 'a_URI that identifies channel configuration signalling for Representations that cont
nent- \The URI "urn:mpeg:dash:23003:3:audio channel configuration:201
ficate”the channel configuration as defined by Table 68 (Channel Configurations, mean

channelCo

-1.

pction
the

g the
used.
refer

ained

D/IEC
11 is
01-8. .

D/IEC
ined..

BiN an
1" is
ng of

figurationlndex, mapping of channel elements to Imldepnnknr pncifinne') of 1S

/IEC

23003-3. The @value shall be the value as defined for OutputChannelPosition in ISO/IEC 23001-8.

The URN “urn:mpeg:dash:outputChannelPositionList:2012” defines a list of output channel
positions to signal individual speaker positions. The @value shall be a space-delimited list of values as
defined of the OutputChannelPosition as defined in ISO/IEC 23001-8. For example, the @value for the
7.1 channel configuration 2 high as 2/0/0, 5 mid as 3/0/2 and 0.1 low, where a/b/c indicates speaker count in
front, side and back, respectively and 0.1 indicates a subwoofer channel),is"2 0 1 4 5 3 17 1"
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5.8.5.5 DASH role scheme
The URN "urn:mpeg:dash:role:2011" is defined to 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 associated.

Table 22 — Role@value attribute for scheme with a value "urn:mpeg:dash:role:2011"

Role@value Description
caption captions (see note 3 below)
subflitle subtitles (see note 3 below)
mair main media component(s) which is/are intended for presentation,if‘no othef information
is provided
altdqrnate media content component(s) that is/are an alternative_to (a) main media cdntent
component(s) of the same media component type (see’note 2 below)
supglementary media content component that is supplementary-to a media content compgnent of a
different media component type (see Note 1 helow)
comnjentary media content component with commentary (e.g. director's commentary) (fypically
audio)
dub media content component which'is presented in a different language from the original
(e.g. dubbed audio, translated captions)
NOTES
1) A normal audio/video program labels _both the primary audio and video as "main". However, when the two media
component types are not equally important, for example (a) video providing a pleasant visuallexperience to
accompany a music tracK that is the primary content or (b) ambient audio accompanying a video showing

a live scene such as_a sports event, that is the primary content, the accompanying media ma|
a "supplementary" role.

y be assigned

2) alternate media content components should carry other descriptors to indicate in what way it differs ffom the main
media cohtent components (e.g. a Viewpoint descriptor or a Role descriptor), especially whep multiple
alternate media content components including multiple supplementary media content compopents are
avalilable.

3) opern(burned in”) captions or subtitles would be marked as media type component "video" only, but having a
descriptor saying “caption” or “subtitle”;

5.8.5.6 DASH Multiple views scheme

This scheme is defined for multiple views media content description.

This scheme may be used with the Role descriptor applied to a ContentComponent element of type video
or to an AdaptationSet element. If this scheme is applied to an AdaptationSet element containing
multiple views, each media content component of type video shall have a ContentComponent element that
contains the Role descriptor using this scheme. A Role element of this scheme is used to indicate which
views amongst the views comprising 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,
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the Role with @schemeIdURI equal to "urn:mpeg:dash:stereoid:2011" signals which views form a
stereo pair and which one is the left view and which one is the right view of each stereo pair. The @value of
the Role element shall contain a space-delimited list of view indicators 'l or ‘rj/ where i, j are non-negative
decimal integers. A stereo pair i (0 <= i < M) is formed by using a view whose Role element includes the view
indicator 'li" as the left view and a view whose Role element contains the view indicator ‘ri’ as the right view.
Within the @value attribute view indicators shall be ordered with all left view indictors preceding all right view
indicators and within each group in ascending order of view index.

5.9 DASH

5.9.1 Oveny
This part of |
metrics and 3
the clients, s
element in th
the time inte
metric reporti

The semanti
syntax of Met

The semantida

metrics descriptor

riew

BO/IEC 23009 does not define mechanisms for reporting metrics, however it does define-a
mechanism that may be used by the service provider to trigger metric collection and report
hould a reporting mechanism be available. The trigger mechanism is based on\the Met
e MPD. The element contains the list of DASH Metrics for which the measurements are de
'val and the granularity for the measurements, as well as the scheme according to whig
ng is desired.

bs of the attributes within the Metrics element are provided in<Fable 23 of 5.9.2. The
rics element is provided in 5.9.3.

s of the Reporting element are provided in 5.9.4.

5.9.2 Semantics

Table 23 — Semantics of Metrics element

set of
ing at
rics
sired,
h the

XML

Element or At

tribute Name Use Description

Metricls

DASH metric element

Qme

rics specifies all DASH Metrics (as a list of DASH Metric ke
defined in Annex D, separated by a comma) that the cli

desired to report.

S as
ent is

Rang

je specifies the time period during which DASH Metrics
collection is requested. When not present, DASH Metri

reporting is requested for the whole duration of the cont

ent.

starttime specifies the start time of the DASH Metrics collection
operation. When not present, DASH Metrics collection i

requested from the beginning of content consumption.

For services with MPD@type="'dynamic"', the start tim

B is

indicated in wall clock time by adding the value of this

attribute to the value of the
MPD@availabilityStartTime attribute.

For services with MPDRtype="static"', the start time

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

@starttime is 0:15.

is

indicated in Media Presentation time and is relative to the

MPD@availabilityStartTime is 14:30 and the
metrics collection is intended to start at 14:45, then
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Element or Attribute Name Use Description

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

interval. The value of the attribute expresses in
Presentation time.

Presentation duration.

Media

If not present, the value is identical to the Media

Reporting 1..N specifies information about the requested reporting method

and formats.

Forrore-detailsreforto-5-9-4

Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatofy.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bo1ld; attributes are non-bold and preceded with an @.
5.9.3| XML syntax
<!F- Metrics -->
<xp:complexType "MetricsType">
XS sequence>
<xs:element "Reporting" "DescriptorType" {a)X "unbounded" />
<xs:element "Range" "RangeType" &rpis="0" "unbounded" />
<xs:any "##other" "laxk™t "o" "unbounded"
/Xs:sequence>
xs:attribute "metrics" "xs:string"\Ns&="required" />
xs:anyAttribute "##other" U "lax"/>
</ks:complexType>
<!F- Metrics Range -->
<xfs:complexType "RangeType">
xs:attribute "starttime" #Yxs:duration"/>
xs:attribute "duration" Wy "'xs:duration"/>
</ks:complexType>
5.9.4| Metric reporting
DASH clients should colfect metrics based on the Metric element and report the collected mettics using one
of thelreporting schemes in the Reporting descriptor in the Metrics element.

ltise

If mu

kpected thatelements containing unrecognized reporting schemes are ignored by the DASH

tiple’Reporting elements are present, it is expected that the client processes one of th

repor‘ing schemes.

1 client.

e recognized

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.

5.10

Events

5.10.1 Overview

Events may be provided in the MPD or within a Representation in order to signal aperiodic information to the
DASH client or to an application. Events are timed, i.e. each event starts at a specific media presentation time
and typically has a duration. Events include DASH specific signalling or application-specific events. In the
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latter case, a proper scheme identifier identifies the application such that the DASH client can forward the
event to the proper application.

Events of the same type are clustered in Event Streams. This enables a DASH client to subscribe to an Event
Stream of interest and ignore Event Streams that are of no relevance or interest.

Two ways of signalling events are provided, namely

events signalled in the MPD as defined in 5.10.2

events signalled inband in the Representation as defined in 5.10.3.

DASH-specif
5.10.2 MPD

5.10.2.1 Oy
Events may
provided in
specified by

even if the start time is after the Period boundary or duration of the event extends beyond the Period bou

The EventSH
@schemeIdy

semantics of
URN or a UR]

A Period shall contain at most one EventStream elefent with the same value of the @schemel

attribute and
Stream.

ﬂ:e signalled in the MPD. A sequence of events assigned to the media-presentation time m
the MPD on Period level. Events of the same type are summarized,in”an Event Stream that is

c events are defined in 5.10.4.
Fvents

erview

hn EventStream element in a Period element. Events shall terminate at the end of a |

tream element is structured in a similar way as the descriptor defined in 5.8, namely it cont
ri attribute that provides a URI to identify the scheme and an optional attribute @valus
the element are specific to the scheme employed) The URI identifying the scheme may
.

the value of the @value attribute, i.e. all’Events of one type shall be clustered in one

As Event Str
to a specific

Event elemgnt.

This specific
application th
information. H

Note: A
URI and
Identifier

ams contain timed events, also_atime scale attribute @timescale is provided to assign ¢

ay be

Period
ndary.

niNsS a

. The
be a

dUri
Event

vents

edia presentation time within_the Period. The timed events themselves are described by the

tion does not provide any specific information on how to use Event Streams. It is up
at employs DASH-\formats to instantiate the description elements with appropriate sg
lowever, this part 0fISO/IEC 23009 defines some specific schemes in 5.10.4.

DASH application that uses one of these elements, defines a Scheme Identifier in the forr
then defines the value space for the element when that Scheme Identifier is used. The Sg
appearsin the @schemeIdUri attribute.

o the
heme

n of a
heme

The semantid

s of'the attributes within the EventStream element are provided in Table 24 of 5.10.2.2 a

nd the

semantics of the attributes within the Event element are provided in Table 25 of 5.10.2.2. The XML syntax of
EventStream and Event element is provided in 5.10.2.3.

5.10.2.2 Se

mantics

Table 24 — Event Stream Semantics

Element or Attribute Name

Use Description

EventStream

specifies event Stream
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@xlink:href

o)

specifies a reference to an external EventStream element

@xlink:actuate

oD

default:
onRequest

specifies the processing instructions, which can be either

"onLoad" or "onRequest".

This attribute shall not be present if the @x1ink:hre
not present.

£ attribute is

@schemeIdUri

identifies the message scheme. The string may use URN or URL

syntax. When a URL is used, it is recommended to a

Iso contain a

month-date inthe form FaaTaalViViViVA the ncclgnmonf of-the URL must

have been authorized by the owner of the domain nallne in that

URL on or very close to that date. A URL may(resoly|
Internet location, and a location that does resolye ma
specification of the message scheme.

e to an
y store a

@value

specifies the value for the event stream element. The
and semantics must be defined by, the owners of the
identified in the @schemeIdUr 1 attribute.

value space
scheme

@timescale

specifies the timescale_in units per seconds to be|
derivation of different’ real-time duration values i
elements.

If not preséntion any level, it shall be set to 1.

used for the
h the Event

[Event

spetifies one event. For details see Table 25.

Events in Event Streams shall be ordered such that their

presentation time is non-decreasing.

Legend:

m T

br attributes: M=Mandatory, O=Optional, OD=0ptional with Default Value, CM=Conditionally Mandato|
br elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are(non-bold and preceded with an @.

ry.

Table 25 — Event Semantics

Elemgnt or Attribute'Name

Use

Description

Event

specifies an event and contains the message o
formatted as a string. The content of this eleme

f the event,
nt depends

on the event scheme.

@presentationTime

oD

default: 0

start of the Period.

@timescale attribute.

specifies the presentation time of the event relative to the

The value of the presentation time in seconds is the division
of the value of this attribute and the value of the

If not present, the value of the presentation time is 0.
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@duration ©

specifies the presentation duration of the event.

The value of the duration in seconds is the division of the
value of this attribute and the value of the @timescale
attribute.

If not present, the value of the duration is unknown.

eid o

specifies an identifier for this instance of the event. Events
with equivalent content and attribute values in the Event

| + olkball b EYY l £, £y EY 3 ST 3
CreTeTC STar rrave e SartevaratToT S att routes

Legend:

For attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory:
For elemepts: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are Rold; attributes are non-bold and preceded with an @.

5.10.2.3 XML-Syntax

<!-- Event|Stream -->
<xs:complekType
<xs:sequ¢nce>
<xs:el¢ment "Event"
<xs:an "##other"
</xs:segpence>
<xs:attrlbute
<xs:attrlbute
<xs:attr}lbute
<xs:attr}lbute
<xs:attrlbute
</xs:compléxType>

"EventStreamType">

"xlink:href"/>

"xlink:actuate"
"schemeIdUri"
"value"
"timescale"

<!-- Event| -->
<xs:complekType
<xs:sequ¢nce>

"EventType">

<xs:an "##other" 3Com "lax" "o" "unbounded" />
</xs:segpence>
<xs:atfribute "presentatjenNme" "xs:unsignedLong" "o"/>
<xs:atfribute "duration" \o/ "xs:unsignedLong" />
<xs:atfribute "id" Ke=4Yxs:unsignedInt"/>
<xs:anyAftribute WiPother" "lax"/>

</xs:compl¢xType>

"EventType"

"onRequest "%
"xs:anyURI" ugs )P required" />
"xs:string"/>
"xs:unsigned®ge" />

non < C)
"lax" Le—ron

"unbounded" />
"unbounded" />

5.10.3 Inband EventSignalling

5.10.3.1 Overyview

Event streams may be multiplexed with Representations by adding the event messages as part of the
Segments. The event streams may be present in selected Representations, in one or several selected
Adaptation Set only or in all Representations. For example, one possible configuration is one where only the
audio Adaptation Sets may contain inband events.

In order to identify the Representations that carry the event stream, the presence of Events shall be signalled

in the MPD as defined in 5.10.3.2.

If more than one Representation carries event streams with same @schemeIdUri and the same @value the

streams shall be semantically equivalent, i.e. processing one Representation is sufficient.

The format of the box to signal events in the media stream is provided in 5.10.3.3.
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5.10.3.2 MPD Signalling

An inband event stream that is present in a Representation shall be indicated by an InbandEventStream
element on Adaptation Set or Representation level. The InbandEventStream type is defined in 5.10.2,

Table 24.

One Representation may contain multiple inband Event streams, each

InbandEventStream element.

indicated by

5.10.3.3 Event message box

a separate

5.10.3.3.T Introduction

The Bvent Message box ('emsg') provides signalling for generic events related to the media.pres
The spme semantics as for an event defined in the MPD specified in 5.10.2 applies.

The HBvent Message box (‘emsg') also provides signalling that are specific for the DASH operatio
scherpe identifier and the events are defined in 5.10.4.

A Mefia Segment if encapsulated in ISO BMFF may contain one or more-event message (‘em

entation time.

hs. The event

sg’) boxes. If

present. If a
s expected to

D, flags

present, any 'emsg’ box shall be placed before any ‘moof’ box.
The carriage of event messages in the MPEG-2 TS is described in"5.10.3.3.5.
Even{ message boxes with scheme identifiers that are not{defined in the MPD should not be
DASH client detects an event message box with a scheme\that is not defined in MPD, the client i
ignore it.
5.10.3.3.2 Definition
Box Tlype: “emsg’
Contginer:  Segment
Mandpatory: No
Quantity: Zero or more
5.10.3.3.3 Syntax
alighed (8) class DASHEventMessageBox extends FullBox(‘emsg’, version =
0) {
skring scheme_id uri;
skring value;
upsigned~int (32) timescale;
upsigned~int (32) presentation time delta;
uhsigned int (32) event_duration;
uhsigned int (32) id;
unsigned 1nti(g) message_datall;
}

}

5.10.3.3.4 Semantics

scheme_id uri: identifies the message scheme. The semantics and syntax of the message_datal] are

defined by the owner of the scheme identified. The string may use URN or URL syntax.

When a URL

is used, it is recommended to 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. A URL may resolve to an Internet location, and a location that does resolve may store a

specification of the message scheme.
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value: specifies the value for the event. The value space and semantics must be defined by the owners
of the scheme identified in the scheme id uri field.

timescale provides the timescale, in ticks per second, for the time and duration fields within this box;

presentation time delta provides the Media Presentation time delta of the media presentation
time of the event and the earliest presentation time in this segment. If the segment index is present,
then the earliest presentation time is determined by the field earliest presentation time of the
first 'sidx' box. If the segment index is not present, the earliest presentation time is determined as
the earliest presentation time of any access unit in the media segment. The timescale is provided in

the t

imescale field

event d
in the

uration provides the duration of event in media presentation time. The timescale is indie
timescale field. The value 0xFFFF indicates an unknown duration.

id: afield identifying this instance of the message. Messages with equivalent semantics shall have

Sameg

messagsg
depe
own§g

value, i.e. processing of any one event message box with the same id is sufficient.

hding on the above information. The syntax and semantics of this field must be defined by t
r of the scheme identified in the scheme id uri field.

5.10.3.3.5 Carriage of the Event Message Box in MPEG-2 TS

A Media Sed
(‘emsg’) boxe

ment if encapsulated in MPEG-2 Transport Stream may contain one or more event me
s encapsulated into transport stream packets.

Transport str¢gam packets carrying the “emsg” box shall use a reserved fixed PID value of 0x0004.

hted

he

| data: body of the message, which fills the remainder of the message box-' This may be empty

ne

ssage

the
box.

e last

The transpprt stream packet carrying the _start of the ‘emsg box shall have
payload ur]it start indicator field set to "1  and the packet payload will start with the "emsg

The complete Box. type field shall be present incthis first packet, and the payload size shall be at Igast 8
bytes.

The continuTion of box data will occupyfellowing transport stream packets from the same PID. Th
packet carrying the end of the box will bepadded using adaptation field stuffing bytes.

A segment shall contain only complete boxes. If @bitstreamSwitching is set, and subsegments are

a subsegmen

For any pack
setto'00".

5.10.4 DASH

t shall contain only'complete "emsg” boxes.

et with PID value of 0x0004 the value of the transport scrambling control field sh

-specific events

used,

all be

5.10.4.1 Overview

DASH specific events that are of relevance for the DASH client are signalled in the MPD. The URN
"urn:mpeg:dash:event:2012" is defined to identify the event scheme defined in Table 22.
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Table 26 — InbandEventStream@value attribute for scheme with a value
"urn:mpeg:dash:event:2012"

ne message_ data field eontains the publish time of an MPD, i.e. the value of the MPDRpu

[he media presentation time beyond the event time (indicated time by presentation tir
orrectly described)only by MPDs with publish time greater than indicated value in the me
eld.

ne event.duration expresses the remaining duration of Media Presentation from the eve
vent-duration is 0, Media Presentation ends at the event time. If OXFFFF, the media
uration is unknown. In the case in which both presentation time delta and even

t
g
q

@value Description

1 indicates that MPD validity expiration events as defined in 5.10.4.2 are signalled in
the Representation. MPD validity expiration is signalled in the event stream as
defined in 5.10.4.2 at least in the last segment with earliest presentation time
smaller than the event time.

2 indicates that MPD validity expiration events as defined in 5.10.4.3 are signalled in
the Representation. MPD validity expiration 15 stgnaited i the event Stream as
defined in 5.10.4.2 at least in the last segment with earliest presentation time
smaller than the event time. In addition the message includes an MPO Patch as
defined in 5.10.4.3 in the message_data field.

5.10.4.2 MPD validity expiration

MPD |validity expiration events provide the ability to signal to the client that the MPD with a sgecific publish

time g¢an only be used up to a certain media presentation time.

MPD |validity expiration shall be signalled for all updates causing‘an extension of the timeline, éxcept for the

following ones:

— The value of the MPD@minimumUpdatePeriod isi\changed,
— The value of a SegmentTimeline.S@r hashanged,

— A new SegmentTimeline.S elementis:added.

If the jscheme id uri is setto "urnsmpeg:dash:event:2012" and the value is set to 1, then the fields in

the eyent message box shall documént the following:

blishTime.

ne delta)is
ssage_ data

nt time. If the
presentation
t duration

rerzera_then the Media Presentation is ended

This implies that clients attempting to process the Media Presentation at the event time or later are expected
to operate on an MPD with a publish time that is later than the indicated publish time in this box.

Note that event boxes in different segments may have identical id fields, but different values for
presentation time delta if the earliest presentation time is different across segments.

Figure 4 shows an example for MPD validity expiration method. An MPD signals the presence of the scheme
in one or several Representations. Once a new MPD gets available, that adds new information not present in
the MPD with @publishTime="2012-11-01T09:06:31.6", the expiration time of the current MPD is
added to the segment by using the emsg box. The information may be present in multiple segments.
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3

MFD
<Period BEstart=0>
<InbandEventStream

Escheme id wri="urn:mpeg:dash:ewvent:
Bvalue="1"

P
el

</Period>

MFD
EpublishTime="2012-11-01T09:06:41.4"
<Period BEstart=0>

publishTime="2012-11-01T09:06:31.6"

<InbandEventStream
Escheme id wri="urn:mpeg:dash:event:Z0lz~
Bvalue="1"

P
el

201z~

URL <Period Bstart=118s >
V -:_-’Pari-:\a;a/\ V
URL URL, S
!L’R'_. URL URL
Segment Segment Eegment segment Segment
ept=1055 ept=1105 ept=1155 ept=05 ept=55
duration=ss duration=iz duration=ss

Qstiglués

TEMEQ " ‘emeg”

scheme id wri="urn:mpeg:dash:event:iDlz~ schema id uri="urn:mpeg:dash:ewent:2012*
value="1" value="1"

timescale=1 timescale=1

presentation time delta=3

event duration=0xFFFF

id=12345%

message data="2012-11-01T09:06:31.67

presentation time delta=g

eve duration=0xFFFF

id=12345%

message data="2012-11-01TO%:06:31.67

14

5.10.4.3 MPD Patch

For DASH e\
shall be a val

The result of]
would have b|

XPath select
change the v

NOTE:

urn:mps

6 Segment formats

6.1 Introd

The Segmen

Figure 4 Example for MPD validity expiration to signal new Period

ents with value 2, an MPD patch shall be includedin the message. The payload of this me
d XML patch compliant to XML Patch Operations-framework, as defined in IETF RFC 5261

the patch application shall be parse-tree. idéentical before any xlink resolution to the MP
een retrieved at event time.

brs shall at least include a check oh“MPD@publishTime, and the last patch operation S
hlue of MPD@publishTime.

Additional values for InbandEventStream@value when (@schemeIDUR

g:dash:event:2012 are reserved for ISO/IEC.

Liction

formats specify the syntax and semantics of the resources that are associated with HT TP

ssage

D that

hould

URLs

identified by

he MPD. For example, an HTTP GET request to a resource identified in the MPD is resp

bnded

with an HTTP response including an entity body that conforms to a segment format.

Different Seg

ment types are defined in 6.2.

This Part of ISO/IEC 23009 focuses on Segment formats based on MPEG container formats. Specifically,

File

Format as defined in ISO/IEC 14496-12;

Transport Stream as defined in the ISO/IEC 13818-1;

82

in 6.3, Segment formats are described for use with Media Segments based on the ISO Base Media

In 6.4, Segment formats are described for use with Media Segments based on the MPEG-2
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In both cases the Segment formats are defined such that the Media Segment formats comply with the
respective container formats.

Guidelines for adding other Segment formats are provided in Annex F.

6.2

Segment types

6.2.1 Introduction

Four different Segment types are defined:

—+ Media Segments containing encoded media content components in 6.2.3,
—+ Index Segments primarily containing indexing information for Media Segments in 6.2.4,

—+ Bitstream Switching Segments containing essential data to switch todthe’Representatior

assigned in 6.2.5.

6.2.2| Initialization Segment

The

Initialization Segment contains initialization information:_for accessing the Represq

Initialization Segment shall not contain any media data with an assigned presentation time.

The
that

NOTE  The Initialization Segment is conceptually processed by the media engine in Figure 2 to initi
ehgines for enabling play-out of Media Segments of the Containing Representation.

Ipitialization Segment is media format specific’and more details shall be defined for each
permits or requires the presence of an Initialization Segment.

6.2.3| Media Segment

6.2.3.11 General

A Mddia Segment contains .and encapsulates media streams that are either described with
Segnient or described by the. Initialization Segment of this Representation or both.

In addlition, a Media Segment

1) shall contain a number of complete access units.

2) should contain at least one Stream access point (SAP) for each contained media strean.

1 Initialization Segments containing initialization information for accessing the Representation in 6.2.2,

to which it is

ntation. The

hlize the media

media format

n this Media

chaotld nrovida infarmatian ~An heona +a ann~noo tha Meodia Deacan totion \vath o SAanmnA

H=Y H
SHOTTCPToOvVIGC T o at O O iovwy (0 aCCC oothCiviCTra T T STratorT it i - oS- OoTyriT

presentation time and an index. There is no requirement that a Media Segment starts wi

=

nt, e.g. exact
th a SAP, but

it is possible to signal in the MPD that all media streams in a Segments within a Representation start

with a SAP.

4) if it is the first Media Segment in the Representation, it shall contain only media streams that start

with a SAP of type 1 or 2.

5) shall contain sufficient information to time-accurately present each contained media component in
the Representation without accessing any previous Media Segment in this Representation provided

that the Media Segment contains a SAP for each media stream. The time-accuracy en
to seamlessly switch Representations and jointly present multiple Representations.
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may be divided into Subsegments by a Segment Index as defined in 6.2.3.2. In some media formats

the Segment Index may be contained in the Media Segment. In other formats the Segment Index
may be included in a dedicated Index Segment. For more details on Index Segments refer to 6.2.4.

shall specify all Media Presentation times relative to the start of the Period and compensated with the

value of the RpresentationTimeOffset. The presentation time in Media Segments shall be
accurate to ensure accurate alignment of all Representations in one Period. For more details refer to
7.2.1.

The Media Segment is media format specific and more details are specified for individual media formats.

6.2.3.2

Subsegmentsanmd-Segmentimdex

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

access units.

is divided intﬂ>

the presenta
each Subseg
requests for i

NOTE

There may also be media-format-specific restrictions on Subsegment boundaries: If/a Se

multiple Subsegments this division is described by a compact Segment index,.which prg
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 Index information is conceptually processed by the DASH access’ client in Figure 2 in o

access Syibsegments by the use of HTTP partial GET requests.

In addition, t
presentation

he Segment Index provides timing and stream access information. This includes the e
ime of access units in each Subsegment of an indexed media stream and the presentatio

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 Se

Index is present, referred to as non-indexed stream, the following applies:

evelly access unit of the non-indexed streams\shall be a SAP of type 1.

for

ach Subsegment, every non-indexed stream must contain exactly one access unit with

Subsegment with presentation timecless than or equal to the earliest presentation time
Subgegment.

When multipl

If no Segme

hplete
jment
vides
ed by
issue

der to

arliest
N time

yment

n the
bf the

media streams are indexed in a single index file, the corresponding Segment Index for different
media strean]s should index the same number of Subsegments.

Index is provided for a Media Segment, then the Media Segment constitutes one Subsegn

The Segment Index may. be included in the Media Segment, typically in the beginning of the file. Se
Index information may-also be provided in separate Index Segments as defined in 6.2.4. A Subsegmen
itself be further subdivided using further Segment Indices. If a Subsegment only contains media data |
Segment Ind¢x{it is referred to as Media Subsegment.

hent.

yment
t may
ut no

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

ISO/IEC 14496-12. This indexing applies to all media formats defined in this part of ISO/IEC 23009. |
case,

of is documented in

the earliest presentation time
earliest presentation time field.

a  Subsegment

84
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— the byte range is document by the first offset field and the reference size 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.

6.2.3.3 Subsegment Index

Media Subsegments may be indexed further to enable accessing different levels of Subsegments in a Media
Subsegment. This Subsegment Index may also be provided in separate Index Segments together with the
Segment Index.

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

6.2.4| Index Segment
Index| Segments contain information that is related to Media Segments and rimarily contain indexing
information for Media Segments. An Index Segment may provide information-for one or|more Media
Segnents.

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 forsswitching to the Representation it is agsigned to.

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

6.3 [Segment formats for ISO base media file format

6.3.1| Introduction

This |Clause defines Segment. formats 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 sjructure 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 fof Initialization

Segnlents (6.3.3), Media Segments (6.3.4), and Self-Initializing Media Segments (6.3.5). Bitstrepm Switching
Segnlents and Index Segments are not defined for this media format.

6.3.2| Preliminaries: Refinements of generic concepts

6.3.211 Subsegments

Media Subsegments for Media Segments based on the ISO base media file format are defined as a self-
contained set of one or more consecutive movie fragments; such a set contains one or more movie fragment
boxes with the corresponding media data (‘mdat’) box(es). A media data box containing data referenced by a
movie fragment (‘moo£’) box shall follow that movie fragment box and precede the next movie fragment box, if
any, containing information about the same track.

For a Media Subsegment, the value of the reference type field in the describing Segment Index (‘sidx’)
box shall be set to 0.
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6.3.2.2 Media stream access points

Different types of media stream access points for the ISO base media file format are defined in
ISO/IEC 14496-12, Annex .

6.3.2.3 Segment Index

If the Segment Index is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shall be used. Exact
definitions for the use of the Segment Index (‘sidx’) box with media formats based on the ISO base media file

format are sp

ecified in ISO/IEC 14496-12.

6.3.2.4
If the Subseg

Exact definiti
the ISO base

6.3.3

The Initializajon Segment shall conform to the ISO base media file format.

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

NOTE

any Mediga Segment can be processed.

The “mvex”b
The “mvex” b

The Initializa
content, speq
box to identify

NOTE
successfu

6.3.4 Medig Segment types

6.3.41 Gg

Media Segm

Subsegment Index

Initialization Segment format

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.

ion Segment shall contain an “ftyp” box, and a “moov” héxy Tt shall not contain any “

the entry_count in the “stts”, “stsc”, and “stco” boxes shall be set to 0), and the “moox

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

ox shall be contained in the “moov” box to'indicate that the client has to expect movie fragn
px also sets default values for the tracks*and samples of the following movie fragments.

ion Segment provides the client with the metadata that describes the encoding of the
ifically of the Representation:Fhe media engine in the client uses the information in the *
the available media content.components and their characteristics.

It is expected that the media engine in the DASH clients does not require any information in the M
| decoding and presentation of the contained media streams.

neral

prts .can be of different types: simple Media Segments, Indexed Media Segments and

used.
ed on

noof”

contain other boxes, such as the “pdin” box. The tracks_in the “moov” box shall contain no

" box

before

hents.

media
noov”

PD for

Sub-

Indexed Med

o 4
d " OCTYITICITS.

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 that Media Segments may conform to multiple types. Conformance can be expressed by adding the

brand(s) to th

Unless explic

86

e ‘styp’ box as a compatible brand and, if applicable, as the major brand.

itly mentioned differently, the boxes referred in 6.3.4 are specified in ISO/IEC 14496-12.
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General format type

A Media Segment conforming to the Media Segment Format for DASH is defined as follows:

Each Media Segment may contain a ‘styp’ box and if present shall carry ‘msdh’ as a compatible
brand. The conformance requirement of this brand is defined in this subclause.

Each Media Segment shall contain one or more whole self-contained movie fragments. A whole, self-
contained movie fragment is a movie fragment (‘moof’) box and a media data (‘mdat’) box that
contains all the media samples that do not use external data references referenced by the track runs

in the movie fragment box.

=0 =z

6.3.483

A Me

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.

jia Segment conforming to the Indexed Media Segment Format is defined as follows:

Each ‘moo £’ box shall contain at least one track fragment.

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

external data references, the flag ‘default-base-is-moof’ shall be set{anhd data-
be used, i.e. base-data-offset-present shall not be used.

Absolute byte-offsets shall not be used for this media data. In a-movie fragment, th
which each track extends should be as close to equal as practical:-In particular, as mo
are accumulated, the track durations should remain close to each’other and there shoul

Each ‘traf’ box shall contain a ‘t £dt’ box.

'The track fragment adjustment box ‘tfad’ as defined in 3GPP TS26.244 may also be

Each Media Segment may contain one opmore ‘sidx’ boxes. If present, the first ‘sidx]
placed before any ‘moof’ box and the fitst Segment Index box shall document the entire

For the purpose of determining_overlapping and non-overlapping segments, redundarj
defined in ISO/IEC 14496-12¢shall be ignored. In other word, the earliest presentatio
access unit in the stream shallbe computed without taking redundant samples into accq

Indexed Media Segment

Each Media.Segment shall comply with the general type as defined in 6.3.4.2 and in ad
self-contained movie fragment, the movie fragment (‘moof’) box is immediately fo
corresponding media data (‘mdat’).

Each Media Segment shall contain one or more ‘sidx’ boxes. The first ‘sidx’ box sh

does not use
offset shall

e duration by
vie fragments
j be no 'drift'.

bresent. DASH
by the ‘tfad’,

[ box shall be
Segment.

t samples as
n time of any
unt.

dition in each
lowed by its

all be placed

hafora anyv ¢ £ haw and chall Aaniimant S ihanamantc that anan tha ~AamnAcitian $0n

b of the entire

6.3.4.4

OCTOTC Oy —ir T oOX Ot oo OoCOmC o oo o Ty rto ot opa Tt CoOrmp oSO T

Segment.

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

this brand are defined in this subclause.

Sub-Indexed Media Segment

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.
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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

ia Subsegments.

requirements of this brand are defined in this subclause.

6.3.5 Self-Initializing Media Segment formats

6.3.5.1

General format type

It shall carry ‘sims’ in the Segment Type box (‘styp’) as a compatible brand. The conformance

The Self-Initiglizing Media Segment is conformant with the ISO base media file format and defines the
Self-Initializing Media Segment ‘dsms’ brand.

The Self-Initiglizing Media Segment is conformant with the ISO base media file format.

DASH

NOTE |Since one Representation only contains one self-initializing Media Segment, switching is expedted to
happen within the Segment, e.g., at a Subsegment that contains a SAP.
6.3.5.2 Indexed self-initializing Media Segment
The Indexed [Self-Initializing Media Segment conforms to the concatenation-of an Initialization Segment fand a
single Indexed Media Segment without the 'styp' box preceding the Media*Segment and shall carry ‘dash’ as
a compatible jporand.
The format of the Indexed self-initializing Media Segment is a conforming ISO base media file format file and
defines the ‘dash’ brand.
6.4 Segment formats for MPEG-2 transport streéams
6.4.1 Introdquction
This clause introduces Segment formats that are suitable to be used if Media Segments are valid MPEG+{2 TS,

conforming ta

NOTE
of operati
file format

Refinements
Segments (s

Segments (s¢e 6.4.6)»MPEG-2 TS specific box structures are defined in 6.4.7.

6.4.2 Prelin

ISO/IEC 13818-1.

It is possible to encapsulate MPEG-2 TS formatted media within an ISO base media file format. This
bn is not discussed in this\Subclause. If MPEG-2 TS formatted media is encapsulated in an ISO base
, then the rules as défined in 6.3 apply.

on generic «concepts are introduced in 6.4.2. Segment formats are defined for Initiali
e 6.4.3), Media Segments (see 6.4.4), Bitstream Switching Segments (see 6.4.5) and

hinaries: Refinements of generic concepts

mode
media

zation
Index

6.4.21 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.
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6.4.2.2 Media stream access points

For the case of MPEG-2 TS, a media stream is equivalent to an Elementary Stream as defined in
ISO/IEC 13818-1.

Different types of media stream access points are defined in ISO/IEC 14496-12, Annex |. The same type
definitions 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/IEC 13818-1. Consequently, Isay is the
position of the first (sync) byte of a TS packet with PID assigned to this Elementary Stream. This TS packet
contains the first byte of a PES packet, which, in turn, contains the Elementary Stream Access Point. PES
packet starting at Isay shall contain only an integral number of access units and shall contain a PTS.

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°, adaptation field control set te [11°, and the
random_access_indicator field in the Adaptation Field is set to "1°. For ‘SAP types 1-3, the
random_access_indicator field in the Adaptation Field is commonly set to "1 (this is the ¢ase unless no
PES payload bytes are found within the packet payload).

NOTE 2 Following the definitions in this Subclause, the first packet of the PECR/PID is present at or prior to the
TS packet at smallest Isap. If PCRs are carried on a media PID, the first"packet of this PID is the first packet
following the initialization data, and carries a PCR. In order to avoid” changing the underlying 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 Isay of any stream in this Representation.

NOTE 3 If Index Segment is provided, and the ‘pcrb’ box i§_present, PCR can be inferred from this box.
6.4.23 Segment Index
If the| Segment Index is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shal| be used for
Segnlent Indexing. In addition to these definitions;“the following conditions shall be met for a Segment Index

used o describe MPEG-2 TS based Media Segment:

—+ reference ID field of 'sidx’ box shall be the PID value of the indexed stream.

- All media offsets within “s2dx" 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.
6.4.24 SubsegmentIndex
If the|Subsegmentiindex is provided the Subsegment Index (‘ssix’) box in ISO/IEC 14496-12 ghall be used

for indlexing bytetanges within a subsegment. In addition to these definitions, the following cond|tions 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.

6.4.3 Initialization Segment types and formats

6.4.3.1 Initialization information

Initialization information is any information necessary to enable the media engine to start decoding the
payload of any TS packet belonging to any media stream within a (Sub)Segment.

Untimed initialization information includes PAT, CAT, PMT, EMM, and any other PSI information possibly

included by the Media Presentation author. Any additional information that does not alter the Media
Presentation timeline is allowed.
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Time-varying initialization information is information that is required for the successful start of playout, but is
different for at least two Subsegments or Segments within a Representation.

Mandatory initialization information summarizes information that shall be present prior to any media data to
enable decoding and presentation. As a consequence, mandatory initialization information includes at least
the following information, in this order:

— PAT (untimed, unless changes within the Representation);

— PMT (untimed, unless changes within the Representation);

— PCh (t;lllc‘valyillu).
If MPEG-2 nditional Access is used, ECM is considered mandatory untimed initialization informatign if it

does not chgnge for the whole duration of the Period; otherwise it is considered mandatory time-varying
initialization imformation.

6.4.3.2 Initialization Segment
An Initializatign Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

The concatefation of an Initialization Segment with any Media Segment_shall have the same preserftation
duration as ttle original Media Segment.

The Initializajion Segment shall contain mandatory untimed initialization information as defined in 64.3.1.
Time-varyinglinitialization information shall not be present in the Initialization Segment, i.e.

— PCR-bearing packets shall not be present in the Initialization Segment;
— ECM may be present as long as it does not chahge within the entire Representation;

— Any|PSI table may be present as long as.ittdoes not change within the entire Representation.

The Initializajon Segment shall contain only, cemplete sections.
Initialization $egment may or may not"be present. If it is not present for a given Representation, all Media
Segments belonging to this Representation shall be self-initializing. Also, if an Initialization Segment is [used,

not all initialization information needs to reside in the Initialization Segment, only presence of complete
initialization ipformation in the concatenation of Initialization Segment and Media Segment is required.

6.4.4 Medig Segmenttypes and formats

6.4.4.1 Gdneral

All Media Segments shall conform to the basic Media Segment in 6.4.4.2.

Further rules on Media Segments in combination with certain MPD attributes are provided in 7.4.

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

As a consequence of the requirement in 5.3.5.1, the concatenation of consecutive Media Segments of the
same Representation shall also yield a valid MPEG-2 TS conforming to ISO/IEC 13818-1.

In addition, the following conditions shall be met:
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— Media Segments shall contain exactly one program,
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— All time-varying initialization information shall be present between Ispp and Isay and/or in the Index

Segment, if present,

— No Media Segment shall depend on initialization information appearing in any preceding Media

Segment.

Media Segments should contain only complete PES packets and sections. Each PES pack

All information necessary for decrypting, or locating information required to decrypt, the encrypte
in a (Bub)Segment shall be present before the encrypted packet(s) to which they apply, eithe
(Sub)Segment, and/or in the Initialization Segment (if used). As an example, this requires the pr
ECM |necessary for decrypting the first encrypted packet of the (Sub)Segment is within the (
befor¢ such a packet. A Subsegment may not have an ECM preceding the first encrypted
locatipn of this ECM can be determined using an Index Segment.

NOTE  Sub-Representations may be arranged such that infermation such as ECM is includd
Representations that need them, for example by assigning the-ECM an individual level and add dep
plevant Sub-Representations on this level.

—

6.4.4/4 Self-initializing Media Segment

A Self-initializing Media Segment conforms to the“basic Media Segment as defined in 6.4.4.2 a
shall gontain at the least all mandatory untimed and timed initialization information as defined in g

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

6.4.5| Bitstream Switching Segment
A Bitdtream 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 alt
Presgntation timeline for the corresponding Media Segment.

If initiglization information is carried within a Bitstream Switching Segment, it shall be identical to
Initialization.Segment, if present, of the Representation.

NOTE” Authors should use Bitstream Switching Segments when there is a reasonable exped

et should be
contain only

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.

ta.

br the Media

he one in the

tation of non-

conrorming penaviour (SUch as COMtnuity couner errors, etc.) at the concatenation pomt o tWo Con
Segments from different Representation, lack of correct initialization information (two Representation
initialization information).

6.4.6 Index Segment

6.4.6.1 General

Index Segments consist of a sequence of ISOBMFF-box-structures.

secutive Media
s with different

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

6.4.6.2

A Single Inde

6.4.6.3

A Represent
follows:

— Eac

— Eac

— ASi

— A Si

— Eac

— Eac

NOTE 1 Despite the Media Segments are MPEG-2 TS based, Index Segments are reusing ISOBMFF-box-
structures. This allows that the DASH access client in the model of Figure 2 to be universal and independent of the
Media Format.

NOTE 2

Index Segments are not valid ISOBMFF files, and complete implementation of ISOBMFF is not necessary
to utilize indexes in a MPEG-2 TS based client. A partial implementation would suffice, since only few ISOBMFF
boxes, such as 'styp', 'sidx', and 'ssix"' are required in order to parse an MPEG-2 TS Index Segment. Other box
types may be present in an MPEG-2 TS Index Segment, but if present they shall not contain information required to
interpret the “styp", “sidx” or “ssix” boxes.

the

Seg

the 1

‘per
PCR

pres
subq

Med

— Eac

Single Index Segment

Representation Index Segment

x Segment indexes exactly one Media Segment and is defined as follows:

h Single Index Segment shall begin with a ‘styp’ box, and the brand ‘sisx/-shall be pres
styp’ box. The conformance requirement of the brand ‘sisx’ is defined in-this'subclause.

n Single Index Segment shall contain one or more 'sidx' box€s ywhich index one
ment.

hgle Index Segment may contain one or multiple ‘ssix’ boxesZIf present, the ‘ssix’ shall
sidx’ box that documents the same Subsegment without any other ‘sidx’ preceding the ‘g

hgle Index Segment may contain one or multiple ‘pérhb’ 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 prg
information for every subsegment indexed in thg)last ‘sidx’ box.

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

h Representation Index Segment shall begin with an ‘styp’ box, and the brand ‘risx’ sh
ent in the ‘styp’ box. The conformance requirement of the brand ‘risx’ is defined b
lause.

n Media Segment)is indexed by one or more Segment Index box(es); the boxes for a
ia Segment are.contiguous;

n Segment/Index box may be followed by an 'ssix' and/or 'pcrb' box;

ent in

Media

follow

six"'.

bsent,
vides

bd as

all be
y this

given

— The|Segment Index for each Media Segments is concatenated in order, preceded by a kingle
Seghertndexboxthatindexes-thetndex-Segment—This-nitia-Segmentinrdexbex—shal-have one

entry in its loop for each Media Segment, and each entry refers to the Segment Index information for
a single Media Segment.

The structure of a Representation Index Segment is shown in Figure 5. 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, S0, S1, S2, and S3, each indexed by an
'sidx' box, and two temporal layers within a video stream, | frames (L0O) and P frames (L1), indexed by an
'ssix' box.
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Index file _ Media Segment

P[ B[ B[B] P[B[B[B]

a¥i:

sidx [ |
L » I [ P[B[B[B] P[B[B[B] \
sidx
» I [ P[B[B[B] P[B[B[B] \
» I [ P[B[B[B] P[B[B[B] \
ssix
sidx
ssix
sidx
LO
ssix L1
L2
> sidx L1
L2
ssix

Figure 5 — Structure of{Representation Segment Index

6.4.64 Subsegment Index Segment

A Suisegment Index Segment shall-econform to an Index Segment and also includes a Subsegment Index. A
Subs¢gment Index Segment is,defined as follows:

— It shall be either a'Single Index Segment or a Representation Index Segment.

—+ The Subsegment Index box (‘ssix’) shall be present and shall follow immediately affer the ‘sidx’
box that documents the same Subsegment. The value of the reference type field ghall be equal
to 0 forthis Subsegment in this immediately preceding Segment Index (‘sidx’) box. If the 'pcrb’
box‘is-present, it shall follow 'ssix".

¥ shall carry ‘ssss’ in the Segment Type box (‘styp’) as a compatible brand. The |conformance
requirement of this brand is defined in this subclause.

6.4.7 Boxes used with MPEG-2 TS Index Segments

6.4.7.1 Introduction

Index Segments may contain additional auxiliary information contained in boxes conforming to the ISO base
media file format boxes. Boxes exclusively relevant for the MPEG-2 TS Media Segments are documented in
6.4.7.
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6.4.7.2 MPEG-2 TS PCR information box
6.4.7.2.1 Definition

Box Type: ‘pcrb’

Container:  File

Mandatory: No

Quantity: Zero or one

Signals the PCR information for MPEG-2 TS.

6.4.7.2.2 Syntax
aligned(8)| class MPEG2TSPCRInfoBox extends Box(‘pcrb’, 0) {
unsijgned int (32) subsegment count;
for( i=1; i <= subsegment count; i++) {
unsigned int (42) pcr;
unsigned int (6) pad = 0;
}
}
6.4.7.2.3 Yemantics
subsegmeny count is a positive integer specifying the numberyof Subsegments for which
Subsegment information is specified in this box. sulb§egment count shall be equ
referefice count in the last Segment Index box.

pcr for each

the first
that if th
ISO/IEC
prograf
7 Combi
7.1 Introd
An MPD ang
components
In this claus

formats may

Specifically a
of other Repr

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 carries a 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.

ned semantics of MPD.and Segment formats

Liction

the referenced_Segments comprise a Media Presentation. The formats for these tw|
bf a DASH-compatible Media Presentation are defined in 5 and 6 of this part of ISO/IEC 2
b, Media-Presentation authoring rules are provided on how the MPD and different Se
be combined to establish a complete Media Presentation.

spects are addressed that deal with the Segment, that have special alignment with the Seg

partial
al to

yte of
Note,
since

the

O key
3009.
gment

ments

heantatinne +n Anals anA cimanbifi; caarlnce cvadehine AnA IATAE ne~cAntatiAA

1 1
COCT OO o to- CTriaotC O ST TPnTy - STarTitC oo oV o g ar o JoTr Tt pro sortatoT

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 ISO base media file format are provided in
7.3 and the rules when using the MPEG-2 TS are provided in 7.4. Guidelines for other formats are provided in

Annex F.

NOTE

Representation metadata present in the MPD may also be repeated in the media streams, e.g.

in an

Initialization Segment or a Media Segment. The Media Presentation shall be provided such that no mismatch
between these two values occurs. If it does, the value in the media stream itself takes precedence over values
expressed in the MPD, especially when used in the media decoding process.
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General

Media Presentation timeline

One of the key features in DASH is that encoded versions of different media 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.

The presentation times within each Period are relative to the PeriodStart time of the Period minus the value of
the @presentationTimeOffset, To, of the containing Representation. This means for an access unit with

a pre
TM:T

Media
@pre
exped

bentation time 7p signalled In the media stream, the viedia Fresentation time relative 10 the
p = To.

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

The NIPD start times as defined in 5.3.9.5.3 shall provide an approximation of the Media Presen

within
signa
time d

the Period. Specifically, the MPD start time shall be drift-free relative to the present
led in the media stream, i.e. the accuracy 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 ofthe media content components m
djusted at the end of the preceding Period to match the PeriodStart time of the new Period as therg

=20 Q0 =z

verlaps or gaps with a Representation at the end of the préceding Period. Overlaps (respectively g4
m Media Segments with actual presentation duration of’the media stream longer (respectively

indicated by the Period duration. Also in the beginning of a Period if the earliest presentation time TH

unit of a Representation is not equal to To then the playout procedures need to be adjusted accordingly.

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

prese
prese
MPD(
the w
enabl

Furth

7.2.2

Ifa S
follow

nt, then the sum of value of the -MPDRavailibilityStartTime, the PeriodSta
htation time within the Period "6f an access unit, Ty, and the value of
suggestedPresentationDel ay, provides a mapping of the presentation time of each &
bll-clock time, for example to express synchronization with a content internal time or for oth
b synchronization of presentation to the wall-clock.

br media format specific’ definitions of presentation time may be defined.

Segment Index

pgment Index is present in a Media Segment of one Representation within an Adaptation
ing shall‘hold:

4~ the order of Segment Index boxes for multiple media streams induces an ordering

eriodStart is

value of the
B Segment is

ation time Ty
ption time Tp
presentation

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

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

Set, then the

on the media

contant componante aaual ta tha ardar in whicrh A Sanmant InAday hay fAr o an

ia stream for

7.2.3

SO e CoOmM P oo COqUT Ot T OTrGCT— W I HiCH o O TG o it o T/ 00X TO— 1T T

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
media content component in one Segment there shall be a Segment Index for that media

component in all Segments in this Adaptation Set.

access unit duration.

Segment alignment

No additional requirements beyond those stated in 5.3.3.2 are defined.
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7.2.4 Subsegment alignment

No additional

7.3 Media

7.31

requirements beyond those stated in 5.3.3.2 are defined.

Presentation based on the ISO base media file format

General

The Media Presentation as introduced in 5 and 6 is instantiated in this subclause using the 1ISO base media

file format as

defined in ISO/IEC 14496-12 as Segment formats.

An ISOBMFH
the MPD sha

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

The general fules defined in 7.2 shall apply.

The @mimeT

ype attribute of each Representation shall be provided according to REC 4337. Add

parameters njay be added according to RFC 6381.

If present, th
identifiers.

The following
Initig

Med

Self:

For ISOBMF}

1)

In a
app

i)
i)
ii)

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,in6.3.3.

ia Segments complying with formats as defined in\6.3.4.2.

Initializing Media Segments complying with-fermats as defined in 6.3.5.
F-based Media Presentation the following applies:

Il cases for which a Representation contains more than one Media Segment, the foll
es:

The Initialization Segment as defined in 6.3.3 shall be present.

Media Segments shatl 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 Segmen
carry the Ydmsg' compatibility brand. If the Media Segment is not the last Media Segment

Representation, the ' Imsg' compatibility brand shall not be present. The ' 1msg' type is d
in thistsubclause.

2) Inc

pe of

tional

profile

pwing

t may
in the
efined

hse“a Representation contains only a single Media Segment, then one of the followin

g two

options are valid.

Index Segments

attribute may

One Initialization Segment as defined in 6.3.3 and one Media Segment as defined in
that is not self-initializing.

One Self-Initializing Media Segment as defined in 6.3.5.

be present to signal the byte range for Segment Index within a Media Segment.

6.3.4

shall not be present. However, a RepresentationIndex element or a @indexRange

The content authoring rules for the Media Segments in combination with certain MPD attributes for ISOBMFF-

based DASH

96

are provided in 7.3.2.
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In case Sub-Representations are used, the rules in 7.3.4 shall apply.

7.3.2

Media presentation timeline

The presentation time Tpinternal in the media that maps the media to the Media Presentation timeline shall be
relative to the movie timeline, i.e. they are composition times after the application of any 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

defini

7.3.3

7.3.3,

No ad

7.3.3,

If the
condi

As a
satisfi

7.3.4

Ng the value of the dtimescale attribute.
Authoring Rules for specific MPD attributes

1 Segments starting with media stream access points

ditional requirements beyond those stated in 5.3.3.2 and 6.3.2.2 are defined.

2  Bitstream switching

@bitstreamSwitching is set to ‘true’ for a set of Representations within an Adaptation Set, the

ions stated in 5.3.3.2 shall be satisfied and the Bitstream Switching Segment shall not be p

consequence of @bitstreamSwitching being set)to ‘true’, at least the following G
ed:

— The track IDs for the same media content component are identical for each Represen
Adaptation Set.

- The conditions required for setting4he @segmentAlignment attribute to a value othef
for the Adaptation Set are fulfilled:

—  The conditions required for setting (i) the @startwWwithSAP attribute to 2 for the Adap
(ii) the conditions required for all Representations within the Adaptation Set to share th

resent.

onditions are

ation in each

than 'false’

tation Set, or
e same value

of @mediaStreamStructureId and setting the @startwWithSAP attribute to 3 for the Adaptation

Set, are fulfilled.

Sub-Representations

If a

Sub-I
Assig

SubRepresentation element is present in a Representation in the MPD and

dexed Media Segment as defined in 6.3.4.4. The Initialization Segment shall contg

the attribute
conform to a
in the Level

SubREpresentation@ level is present, then the Media Segments in this Representation shal

ment (‘(1eva’) box.

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.
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7.4 Media

7.41

Presentation based on MPEG-2 TS

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 by an MPD
as specified in 5.2. The MIME type of the MPD shall be as defined in Annex C.

The general r

ules defined in 7.2 shall apply.

The @mimeType attribute of each Representation shall be "video/mp2t".

The following
Initi

Med

Ind€

The @segmeftProfiles attribute may be absent. If present, it is expected.to be ignored.

7.4.2 Media presentation timeline

The presentation time Tpinternal in the media that maps the media to the Media Presentation timeline sH

the one defin
More specifig
Furthermore,
of bits.

Tep calculatio

PTSy)*S/90000 with PTS, typically PTS(0). With appropriate scaling, PTS, be derived from the va

@presentay
NOTE

If a media s

Therefore, P

packet after t

In case of

Bitsfream Switching Segments complying with formats as defined in 6.4.5,

Segment types and formats may be used
lization Segments complying with formats as defined in 6.4.3.

ia Segments complying with formats as defined in 6.4.4,

X Segments complying with formats as defined in 6.4.6.

ed by the PTS in the MPEG-2 TS.

let PTSA(/) be PTS(i) adjusted for 33-bitrollovers, i.e. calculated as if PTS had an infinite a

n is based on differences between PTS(/) and PTS(0), and therefore Tp(i) = (PTS
ionTimeOf fset attribute.
If Index Segment is used, S is provided by in the timescale field of the "sidx" box.

ream contains. a discontinuity, the PTS(/) calculation assumes relative timing is maint
[Sa(i) will bevadjusted by the difference between the value of PCR of the first PCR-bg
ne discontinuity and its interpolated PCR value (calculated using the pre-discontinuity PCR

discontinuities it is recommended to add a new Period to reset the valy

ionTimeOffset.

all be

ally, for one Representation, let PTS(i) be'the PTS of the /" access unit in the media sfream.

mount

(i) —

ue of

bined.
baring
rate).

e of

@presentat

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.

7.4.3 Authoring rules for specific MPD attributes

7.4.3.1

No additional

98

Segments starting with Media stream access points

requirements beyond those stated in 5.3.3.2 and 6.4.2.2 are defined.
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7.43.2 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 sections and only
complete access units for each PID, and the first PES packet shall contain a PTS timestamp.

7.4.3.3 Subsegment alignment

If the @subsegmentAlignment flag is not set to 'false’, the semantics as defined in 5.3.3.2 shall apply. In
particular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall contain only complete PES
packets and sections for each PID, and the first PES packet from each elementary stream shall contain a PTS.

743

If b

condi
entire
and a

If @bi

by B
withi

Repre

|4 Bitstream switching
iltstreamSwitching flag is set to 't rue' for a set of Representations within an Adaptation
ions stated in 5.3.3.2 shall be satisfied. In addition, the conditions in 5.3.3.2 8hall not onl
sequence from i=1,...,M, but for any consecutive sequence of segments with’any start in
ny 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,forany two Representatic
the same Adaptation Set, concatenation of Media Segment.i-of X, Bitstream Switching
sentation Y, and Media Segment i+71 of Representation Y shall be a MPEG-2 TS ¢

i
n

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

ent, indicated
ns, Xand Y,

Segment of
onforming to

ISO/IEC 13818-1.

As a
@bit

tonsequence of the conformance rule as stated in 9:8:3.2, at least the following conditions are satisfied if
streamSwitching flag is set to 'true'

tation Set or
e value of
ptation Set 3,

The conditions required for setting the.@startwithSAP attribute to 2 for the Adap
required for all Representations . within the Adaptation Set share the san
@mediaStreamStructurelId and-setting the @startWithSAP attribute of the Ada
are fulfilled.

The conditions required for_setting the @segmentAlignment attribute not set to 'fplse' for the
Adaptation Set are fulfilled-

PCR 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.

taining media

7.4.4| Sub-Representations

If a
SubR

formqf
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.

D and the
bnform to the

SubRepresentation element is present in a Representation in the MP
presentation@level is present, then an Index Segment shall be present and shall ¢
defined in 6.4.6.4.

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 duration of a Subsegment.
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8 Profile

8.1 Defini

S

tion

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

A profile imposes a set of specific restrictions. Those restrictions are typically on features of the Media
Presentation Description (MPD) document and on Segment formats, but may also be on content delivered
within Segments, such as on media content types, media format(s), codec(s), and protection formats, or on
quantitative measures such as bit-rates, Segment durations and sizes, as well as horizontal and vertical visual
presentation size. Profiles defined in this part of ISO/IEC 23009 define restrictions on features of this part of

ISO/IEC 230

additionally in

NOTE

by the p
operation
conforms
client beh

A profile has
MPD@profil
of ISO/IEC 3
identifiers tha

mmyyyy; the

URL on or ve

An MPD is cg

The
The

1.
2.
3. The

belo

When ProfA
profile confor

The
An
rem

N —

rem

profi
All e

from the profile-specific

A Re

All g
Prof]

9 and on Segment formats only (e.g. nof codec types). Exfernally defined profileg
hpose restrictions on other aspects.

A profile can also be understood as permission for DASH clients that only implement the feattres re
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 MPD and Segments rather than
aviour.

an identifier, which is a URI. The profiles with which an MPD\eomplies 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 used, 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
ry close to that date, to avoid problems when domaintnames 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 spg
W.

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

PD@Rprofiles attribute of the profile-specific MPD contains only ProfA.

AdaptationSet element for which @profiles does not or is not inferred to include Pr
oved from the prefile-specific MPD.

presentation element for which @Gprofiles does not or is not inferred to include Pn
oved from-the profile-specific MPD.

lements.or attributes that are either (i) in this Part of ISO/IEC 23009 and explicitly exclud
A, of (ii) in an extension namespace and not explicitly included by ProfA, are removed frg

may

quired
client
client
DASH

n the
5 Part
brofile
form
n that

cified

PD for

DfA is
DfA is

ed by
m the

lesspecific MPD.

MPD,

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

—_

ProfA is included in the MPD@profiles attribute.

erhoved

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

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:
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The MPD of the Media Presentation is conforming to profile ProfA as specified above.

There is at least one Representation in each Period in the profile-specific MPD for ProfA.

The Segments of the Representations of the profile-specific MPD for ProfA conform to the
restrictions specified for ProfA.

wnh =

NOTE In other words, each MPD contains at least one Representation in each Period, which fulfills the
requirements of a profile listed in MPD@profiles. There may be stricter rules on the occurrence of Representations
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.

Exterpal organizations or individuals may define restrictions, permissions and extensions by usipg this profile
mechpnism. It is recommended that such external definitions be not referred to as’prdfiles, but as
Interdperability Points. Such an interoperability points may be signalled in the @profileés-parameter once a
URI is defined. The owner of the URI is responsible to provide sufficient semantics lon-the reptrictions and
permission of this interoperability point.

Threq profiles are defined relying 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 fermat live profile defined in 8.4 are
a subiset of the ISO Base media file format main profile defined in 8.5. Twe’profiles are defined for MPEG-2

TS based Media Segment formats: The MPEG-2 TS simple profile defined in 8.7 is a subset of the MPEG-2
TS main profile defined in 8.6. All profiles are a subset of the full profileis defined in 8.2.

8.2 (Full profile

8.2.1| General
The flilll profile includes all features and Segment Types defined in this part of ISO/IEC 23009.

The fuill profile is identified by the URN “urn:mpe&g:dash:profile: full:2011"

8.2.2| Media Presentation Description constraints

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

— The rules for the MPD as defined in 7.3 or 7.4 shall apply.
—+ The elements.and attributes listed in 5.2.3.2 may be ignored.

8.2.3| Segmentformat constraints

Reprégsentations and Segment formats shall conform to the following constraints:

-\ Representations shall comply either with the formats defined in 7.3, referring to the Segdment 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

NOTE

be ignored.

A necessary condition to comply with the restrictions defined in 7.3 is that the @mimeType equals
video/mp4, audio/mp4, or application/mp4.

The

MPD

The

elements and attributes listed in 5.2.3.2 may be ignored.
it ype shall be “static”.

Subset element may be ignored.

neither the Period.SegmentList element nor the Period.SegmentTemplate element sh

pres

for A

ent
daptation Sets conforming to this profile

if either the AdaptationSet.SegmentList or the AdaptationSet.SegmentTemp
element is present in an AdaptationSet element thef this AdaptationSet element m
ignored.

if either the Representation.SegmentList-Or the Representation.SegmentTemp
element is present in a Representation glément then this Representation element
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, zg
greater than 3 may be ignored.

Representation elements with @subsegmentStartsWithSAP value equal to 3 m
ignoredif-both the following conditions hold:

all be

late

ay be

late
ay be

this

or set

ro or

Yy be

—~-{the containing Adaptation Set contains more than one Representation, and

— 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:

102

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.
8.4 ISO Base media file format live profile

8.41

General

This
immefliate delivery of short Segments consisting of one or more movie fragments of ISO file fo
with relatively short duration. Each movie fragment may be requested as soon as available_usi
genernated URL, so it is not normally necessary to request an MPD update prior to each;Seg
Segmlents are constrained so that accessing Representations at Segment boundaries is
seam|ess switching within one Adaptation Set may be performed by first processing (i.e.
decoding and presenting) the come-from Representations and then processing the go-to Rep
Note that despite the profile is optimized for live services, the MPDR@Type attribute may be set to
distriqute non-live content, for example in case a live Media Presentation is terminated, but kep
On-Dgmand service.

The I$0 Live profile is identified by the URN “urn:mpeg:dash:profile:isoff-live:2

8.4.2| Media Presentation Description constraints

The Mledia Presentation Description shall conform to thefollowing constraints:
The rules for the MPD and segments as defined in 7.3 shall apply.

The elements and attributes listed in.5.2.3.2 may be ignored.

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‘eontaining AdaptationSet) equal to 3 may be ignored if both the follow
hold;

~— the containing Adaptation Set contains more than one Representation, and

9-1:2014(E)

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

>ncoding and
mat, typically
g a template
ent request.
enabled and
downloading,
resentation. .
'static' to
t available as

D11

fined in 8.4.1

nplying to this

y or inherited
ng conditions

no other Representation has the same value for @mediaStreamStructureld.

The segmentTemplate element shall be present on at least one of the three levels, the Period

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

Representation level itself.
from the containing) absent, zero or greater than 3 may be ignored.

AdaptationSet elements with a @segmentAlignment value 'false'
ignored.
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— Representation elements with @startWithSAP value (either supplied directly or inherited
Lrglrg: the containing Adaptation Set) equal to 3 may be ignored if both of the following conditions
— the containing Adaptation Set contains more than one Representation, and
— no other Representation has the same value for @mediaStreamStructureld.
— Subset elements may be ignored.
— Elements using the @xlink:href attribute may be ignored from the MPD. The Representations

conforming to this profile are those not accessed through an Adaptation Set that usg¢s an
@x1lfink:href.

— When the MPD is updated, the value of MPD@availabilityStartTime shall be the:same fin the
original and the updated MPD

8.4.3 Segnient format constraints

Representatipns and Segments referred to by the Representations in the profile<specific MPD for this grofile,
the following fonstraints shall be met:

— Representations shall comply with the formats defined in 7.3, referring to the Segment formats ip 6.3.
— Each Representation shall have one Initialization Segment'and at least one Media Segment.

— Media Segments containing multiple Media Componeénts shall comply with the formats defiged in
6.3.4.3, i.e. the brand 'msix".

— In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shgll be
placed before any Movie Fragment ('moofi)boxes.

8.5 ISO Base media file format main profile
8.5.1 General
This profile is|identified by the URN“urn:mpeg:dash:profile:isoff-main:2011".

8.5.2 Media Presentation Description constraints
The Media Piesentation/’Description shall conform to the following constraints:

— Thelruless for the MPD and segments as defined in 7.3 shall apply.

— The elements and attributes listed in 5.2.3.2 may be ignored.

— Representations not inferred to have @profiles equal to the profile identifier as defined in 8.5.1
may be ignored.

— The Subset element may be ignored.
— Elements using the @xlink:href attribute may be ignored from the MPD. The Representations
conforming to this profile are those not accessed through an Adaptation Set that uses an

@xlink:href.

— for Adaptation Sets conforming to this profile
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— Representation elements with a @startWithSAP value greater than 3 or contained in an
AdaptationSet element with @subsegmentStartsWithSAP value greater than 3 may be

ignored.

— IfMPDQRtype is *dynamic’,

— AdaptationSet elements with a @segmentAlignment value *false’ or absent may be

ignored;

— Representation elements with a @startWithSAP value (either supplied directly or

inherited from the containing AdaptationSet) absent or zero may be ignored

following conditions hold:

— no other Representation has the same value for @mediaStreamStructuy

8.5.3| Segment format constraints

Reprgsentations and Segments referred to by the Representatiohs in the profile-specific MPD f
the following constraints shall be met:

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

—+ In Media Segments, all Segment ladex (‘'sidx') and Subsegment Index ('ssix') bd
placed before any Movie Fragmeni{'moof') boxes.

—+ Each Media Segment of ,the Representations not having @startWithSAP prese

@startWithSAP value-Q_or greater than 3 shall comply with the formats defined in 6.
brand 'msix'..

8.6 [MPEG-2 TS main,profile

8.6.1| General
This profile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream

This grofile is identified by the URN “urn:mpeg:dash:profile:mp2t-main:2011".

— the containing Adaptation Set contains more than one Representation, and

— Representation elements with @startWithSAP value (either supplied directly or
inherited from the containing AdaptationSet) equal to 3 may be ignored if both the

reId.

br this profile,

brmats in 6.3.
jment.

xes shall be

nt or having
3.4.3, i.e. the

content.

8.6.2 Media Presentation Description constraints
The Media Presentation Description shall conform to the following constraints:
— The rules for the MPD as defined in 7.4 shall apply.

— The elements and attributes listed in 5.2.3.2 may be ignored.

— Representations not complying with the restrictions defined in 7.4 or not inferred to have @profiles

equal to the profile identifier as defined in 8.6.1 may be ignored.

— Representations not in group 0 may be ignored;
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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.

ori

inal and the updated MPD.

When the MPD is updated, the value of MPDRavailabilityStartTime shall be the same in the

8.6.3 Segm

Representatipns and Segments referred to by the Representations in the profile-specific MPD for this p

the following

Rep

8.6.4 Comn

The following

Rep
pres

BotH
use

elenpents.

For Represer

Ind€

ent format constraints

constraints shall be met:

[esentations shall comply with the formats defined in 7.4, referring to the(Segment formats i
hents and recommendations

may be used, if desired:

resentations not complying with the restrictions defined in 7.4 may still be present, b
entation should be presentable if they are ignored;

, SegmentTemplate Or SegmentList elements ' may be used; the normal case would
of SegmentList elements, however clients,should be capable of handling SegmentTemg
tations conforming to this profile, it is.recommended that:

X Segments are supplied.

rofile,

n6.4.

it the

e the
late

et the
hining

or 2.
cross

— AdaptationSet elements ¢ontaining Representations conforming to this profile should not s
valupe of the @segmentAlignment attribute (either supplied directly or inherited from the cont
MPD) to ‘false’.

— Representations conforming to this profile should set the value of the @startWithSAP to 1
@stprtWithsAPv"'may be set to 3 if @mediaStreamStructureId is identical 3
Representations.

8.7 MPEG-2{TS simple profile
8.7.1 General

This profile is a subset of MPEG-2 TS main profile as defined in 8.6. It poses more restrictions on content
encoding and multiplexing in order to allow simple implementation of seamless switching. This is achieved by
guaranteeing 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.

This profile is

identified by the URN “urn:mpeg:dash:profile:mp2t-simple:2011".

8.7.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:
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— All MPD constraints of MPEG-2 TS Main Profile as defined in 8.6.2 shall be obeyed;
— The elements and attributes listed in 5.2.3.2 may be ignored.

— Representations not complying with the restrictions defined in 7.4 or not inferred to have @profiles
equal to the profile identifier as defined in 8.7.1 may be ignored.

— If an Index Segment is provided, any Adaptation Set with @subsegmentAlignment setto ‘false’
may be ignored;

— Any Adaptation Set, which contains more than one Representation and has
@bitstreamSwitching notsetto ‘true’, may be ignored;

—+ When the MPD is updated, the value of MPD@availabilityStartTime shallybe the same in the
original and the updated MPD.

8.7.3| Segment format constraints

Reprgsentations 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 74y 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 opeyed.

—+ PSI information, including versions, shall be identical within all Representations contained in an
AdaptationSet;

-+ If MPEG-2 Conditional Access framewerk 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 mgdia, or other
'sidx', but the same 'sidx' box may not reference both.

8.7.4| Recommendations
For Representations conferming to this profile, it is recommended that:
—+ Index Segments are supplied,

-+ SegmentTemplate elements are used.

© ISO/IEC 2014 — All rights reserved 107


https://iecnorm.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

A.1 Introdu

Annex A
(informative)

Example DASH client behaviour

ction

The informat
DASH client i
features of th

A.2 Overy

A DASH clier]
'dynamic’. T

The descripti
location if no
element. Fet
client. The ¢l

should take imto account delay due to MPD delivery and processifig. The fetch is considered successful

if the client ¢

previous fetching.

The following

1) The

on information provided in each of the-AdaptationSet elements. The selection of Adaptation

may
cons

With
@ba
the

time

The
clier

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.

iew

t is guided by the information provided in the MPD. This example assumes that the MPD@t ;

DN 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

btains an updated MPD or the client verifies that the MPD has not been updated sing

example client behaviour may provide a‘continuous streaming experience to the user:
client parses the MPD, selects a collection of Adaptation Sets suitable for its environment

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 Representation, typically based on the value
hdwidth attribute but also taking into account client decoding and rendering capabilities.
Client creates aulist of accessible Segments for each Representation for the actual clien
NOW measured in wall-clock time taking into account the procedures introduced in A.3.

client_accesses the content by requesting entire Segments or byte ranges of Segmentg

ne behaviour in case MPDEtype being 'static'is basically a subset.of the description hersg.

es on
ertain

pe is

initial

MPD.Location element is present, or at a location specified in any present MPD.Locdtion

m the
D, but
either
e the

based
Sets
d any

of the
Then
-local

. The

t requests Media Segments of the selected Representation by using the generated Segment list.

The

Lant b ffara oao £ Lo of | + ol £ o e faa il UY T ST 3 Aiiration bhof,
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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

+ PeriodStart + and not

@availabilityStartTime Tsap

after

MPDQRavailabilityStartTime + PeriodStart +Tsap + @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@t ype="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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5) Once the presentation has started, the client continues consuming the media content by continuously

6

requesting Media Segments or parts of Media Segments. The client may switch Representations
taking into account updated MPD information and/or updated information from its environment, e.g.
change of observed throughput. With any request for a Media Segment containing a stream access
point, the client may switch to a different Representation. Seamless switching can be achieved, as
the different Representations are time-aligned. Advantageous switching points are announced in the
MPD and/or in the Segment Index, if provided.

) With the wall-clock time NOW advancing, the client consumes the available Segments. As NOW
advances the client possibly expands the list of available Segments for each Representation
according to the procedures specified in A.3 If the following conditions are both true, an updated
MPD should be fetched:

In thg

switching Representations are provided.

A3

A.3.1

i)  if the attribute MPD@minimumUpdatePeriod is present and

i) the current playback time gets within a threshold (typically described by at least the sum of the
value of the @minBufferTime attribute and the value of the @duration attfibute (or the
equivalent value in case the SegmentTimeline is used) of the media described in the MPD for

any consuming or to be consumed Representation.

) If the clauses in 6) are true, the client should fetch a new.MPD, and update FetdhTime. Once
received the client takes into account the possibly updated\MPD and the new FetghTime in the
regeneration of the accessible Segment list for each Representation.

following clauses a brief overview on Segment list generation, seeking, support for trick modes and

Segment list generation

General

Assume that the DASH client has access to an MPD. This clause describes how a client mgy generate a

Segm
client
the re
synch
issue
NOW
globa

ent list for one Representation, as'shown in Table A.1 from an MPD obtained at FetchTimé at a specific
local time NOW. In this description, the term NOW is used to refer to “the current value gf 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, may experience
5 in accessing Segments as the Segment availability times provided by the server and the local time
may not be synchronized. Therefore, DASH clients are expected to synchronize theif clocks to a
ly accurate time\standard.

Table A.1 — Segment list in example client

Parameter Name Cardinality Description
Segnjents 1 Provides the Segment URL list.
InitializationSegment 0, 1 Describes the Inimialization Segment. T 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.

Segments are available at its assigned URL if at wall-clock time NOW the Segment availability start time is

smaller than

or equal to NOW and the Segment availability end time is larger than or equal to NOW.

Furthermore, assume that for a Representation in a Period, the Segment list is indexed with i=1, ..., N.

A.3.2 Period Start and End Times

Assume that

— the

for an MPD with fetch time FetchTime

MediaPresentationDuration is provided either as the value

of

MPDRmediaPresentationDuration if present, or as the sum ofOPeriodStart +

Perliod@duration of the last Period.

— the

— the

Period start time is provided as PeriodStart according to 5.3.2.1 for any-Pefiod in the MPD.

Period end time referred as PeriodEnd is determined as follows;*For any Period in the

MPD

except for the last one, the PeriodEnd is obtained as the value of/the’PeriodStart of the next Period.

For

A.3.3 Start

In case the Spgment base information €ontains the @duration attribute, then

— the ffeqular duration d is‘obtained as d = @duration/@timescale,

— the

— the
Seg

MediaSegment.StartTime[/]).

he last Period in the MPD:
end time of the Media Presentation, ¢j.e/ MPDRavailabilityStartTim|
MediaPresentationDuration .
if the MPD@minimumUpdatePeriod attribite is present, then PeriodEnd is defined 3

smaller value of FetchTime + MPD@minimumUpdatePeriod
[MPDRavailabilityStartTime +.MédiaPresentationDuration .

Time and Duration

MPD start time.MediaSegment][i].startTime is obtained as (i-1)*d,

MPD duration MediaSegment[i].duration is obtained as d unless this Segment is th
ment_<iAs this Period, then the MediaSegment[i].duration is obtained as PeriodH

if the MPD@minimumUpdatePeriod attribute is not-present, then PeriodEnd is defined as the

-+

s the
and

b |ast
tnd -

In case the Segment base information contains a SegmentTimeline element with N5 S elements referred as
s=1, ..., Ns, then

— the {[s] is the value of @t of the s-th S element divided by the value of the @timescale attribute,

— the o is the value of @presentationTimeOffset for this Representation divided by the value of
the @timescale attribute,

— the d[s] is the value of @d of the s-th S element divided by the value of the @timescale attribute,

— if the value of @r is greater equal than 0
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— the r{s] is one more than the value of @r of the s-th S element and

— N=0
— fors=1, ... Ng
— N=N+1
— MediaSegment[N].startTime = {[s] - o
— MediaSegment[N].duration = d[s]
— forj=1, .., s]
— N=N+1
— MediaSegment[N].startTime = MediaSegment[N-1].startTime-+ d[s]
— MediaSegment[N].duration = d[s]
—+ else

— the MPD duration MediaSegment][i].duration is obtained as d[0] unless this Segmeént is the last
Segment in this Period, then the MediaSegment[i].duration is obtained as |PeriodEnd -
MediaSegment.StartTime[/]).

If neither the @duration nor the SegmentTimeline element is given, then

- N=1,
—+ MediaSegment.startTime[7] = O,

- MediaSegment.duration[ 7] =xReriodEnd - PeriodStart,

If the| Representation contains-oiinherits one or more SegmentList elements, providing a get of explicit
URL($) for Media Segments, then all N Segment URLs are provided.

If the [Representation contains or inherits a SegmentTemplate element with $Number$ then the URL of the
Media Segment i, MediaSegment.URL[i], is obtained by replacing the $Number$ identifier by i +
@staftNumber inihe SegmentTemplatelmedia string.

If the| Representation contains or inherits a SegmentTemplate element with $Time$ then the URL of the
Medig Segment i, MediaSegment.URL[], is obtained by replacing the $Time$ [dentifier by
MedigSegment[i].startTime in the SegmentTemplate@media string.

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 which is greater than or equal to the FetchTime of the MPD.

Segments may only be accessed during their Segment availability times. Generally, Any Segment may only
be available for any time NOW between MPDRavailabilityStartTime and
MPDRavailabilityEndTime. For times NOW outside this window, no Segments are available.

In addition, for services with MPD@type="dynamic', the Segment availability start time T,,[i] for a Segment
i in a specific Period is determined as MPDRavailabilityStartTime + PeriodStart +
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MediaSegment[i].startTime + MediaSegment[i].duration and the Segment availability end time is determined
as MPD@availabilityStartTime + PeriodStart + MediaSegment][i].startTime +
@timeshiftBufferDepth + 2*MediaSegment[i].duration.

In case of MPD updates, assume the variable CheckTime associated to an MPD with FefchTime is defined as
the sum of the fetch time of this operating MPD and the value of the attribute MPD@minimumUpdatePeriod,
i.e. CheckTime = FetchTime + MPD@minimumUpdatePeriod. The CheckTime is defined on the MPD-
documented media time axis; when the client’s playback time reaches CheckTime - MPD@minBufferTime it
should fetch a new MPD.

Therefore, based on an MPD that was fetched at fetch time FetchTime and has associated a check time
CheckTime, thetargestimdex T tha gqceessibte attme - NOWo ctastPeriodT e MPD ST 3 max;
{ Tavailil <= min(CheckTime, NOW) }.

A.4 Seeking

Assume that g client attempts to seek to a specific Media Presentation time Ty, in a Representation relative to
the PeriodStart time. According to 7.2.1, the presentation times within each Period are relative o the
PeriodStart time of the Period minus the value of the @presentationTimeOffset, To, of the conthining
Representatipn.

Based on thg 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 Segmen{ most
likely to contgin media samples for Media Presentation time Ty, is obtained as the maximum Segment inglex i*,
for which the¢ start time MediaSegment[i].startTime is smaller~or/equal to the Ty. 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 above may begin at a time slightly after Ty\and the media data for presentation time may be|in the
previous Media Segment. In case of seeking, eithét the seek time may be updated to equal the first sample
time of the rg¢trieved Media Segment, or the preceding Media Segment may be retrieved instead. However,
note that during continuous playout, includingicases where there is a switch between alternative versions, the
media data fgr 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 dgtermine the SAP in.axMedia Segment in case of DASH, the client may, for example, uge the
information ip the Segment Index if present to locate the stream access points and the correspgnding
presentation fime 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 i$ also passible for the client to use information within the ‘moof’ and ‘mdat’ boxes, for exgmple,
to locate Strgam Acgcess Points in the media and obtain the necessary presentation time from the information
in the movie [fragment and the Segment start t|me derived from the MPD. If no SAP with presentat|o time
before the requested-presentation-time T-is—availablethe client may either accessthe previous-Segmkent or
may just use the first SAP as the seek result. When Medla 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: ((Tw - Tus)*timescale+PTSs%2%.

Also note that not necessarily all information of the Media Segment needs to be downloaded to access the

presentation time Ty. The client may for example initially request the Segment Index from the beginning of the
Media Segment using partial HTTP GET. By use of the Segment Index, Segment timing can be mapped to
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byte ranges of the Segment. By continuously using partial HTTP GET requests, only the relevant parts of the
Media Segment may be accessed for improved user experience and low start-up delays.

A.5 Support for trick modes

The client may pause or stop a Media Presentation. In this case client simply stops requesting Media
Segments or parts thereof. To resume, the client sends requests to Media Segments, starting with the next
Subsegment after the last requested Subsegment.

If a specific Representation or SubRepresentation element includes the @émaxPlayoutRate attribute,
d trick mode.
" speed times

normal playout rate. If a specific Representation or SubRepresentation jelement [includes the
@codfingDependency attribute with value set to 'false', then the correspondingyRepresentation or Sub-

Sub-Representations in combination with Index Segments and Subsegment iiIndex boxes may be used for
efficignt trick mode implementation. Given a Sub-Representation with the/desired @maxPlayoutRate, ranges
corregponding to SubRepresentation@level all level valugs from
SubRepresentation@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

Based on updated information during an ongoing Media Presentation, a client may decide to switch
Reprgsentations. Switching to a “new” Representation is equivalent to tuning in or seeking to the new

desirgd, the client should seek to a SAP for each media stream in the “new” Representation| at a desired
presentation time tp later than and close, to the current presentation time. Presenting the “old” Representation

If @sggmentAlignment is set true and the @startWithSAP is set to 1, 2 or 3 (and in the Iatter case the
Reprpsentation@mediaStreamStructurelId is identical for the two Representations), tHen the client
may gwitch at any Segment'boundary by just concatenating Segments with consecutive indices [from different
Reprgsentations. No everlap downloading and decoding is required.

The |same cam) be achieved on Subsegment level with @subsegmentAlignment sget true and
@subpegmentStartsWithSAP the same values and conditions as above.

A.7 Reaction-to-errorcodes

The DASH access client provides a streaming service to the user by issuing HTTP requests for Segments at
appropriate times. The DASH access client may also update the MPD by using HTTP requests. In regular
operation mode, the server typically responds to such requests with status code 200 OK (for regular GET) or
status code 206 Partial Content (for partial GET) and the entity corresponding to the requested resource.
Other Successful 2xx or Redirection 3xx status codes may be returned.

HTTP requests may result in a Client Error 4xx or Server Error 5xx status code. Some guidelines are provided
in this subclause as to how an HTTP client may react to such error codes.

If the DASH access client receives an HTTP client or server error (i.e. messages with 4xx or 5xx error code),

the client should respond appropriately (e.g. as indicated in RFC 2616) to the error code. In particular, clients
should handle redirections (such as 301 and 307) as these may be used as part of normal operation.
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If the DASH access client receives a repeated HTTP error for the request of an MPD, the appropriate
response may involve terminating the streaming service.

If the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for the request of
an Initialization Segment, the Period containing the Initialization Segment may not be available anymore or
may not be available yet.

Similarly, if the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for the
request of a Media Segment, the requested Media Segment may not be available anymore or may not be
available yet. In both these case the client should check if the precision of the time synchronization to a
globally accurate time standard is sufficiently accurate. If the clock is believed accurate, or the error re-occurs
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Annex B
(normative)

MPD schema

The schema of the MPD for this edition of the standard is provided below.

<?xml version="1.0" encoding="UTF-8"7?>

<xs:sfkhema targetNamespace="urn:mpeg:dash:schema:mpd:2011" a ~ibuteFormbefault="unquald ffied"

elemehtFormbDefault="qualified" xmlns:xs="http://www.w3.0rg/2001/XMLSchema" hjs‘

xmlnsfpxlink="http://www.w3.0rg/1999/x1ink" xmlns="urn:mpeg:dash:schema:mpd:2011"> ()
<xskimport namespace="http://www.w3.0rg/1999/x1ink" schemaloca ‘<w:"xlink.xsd"%€.

<ks:appinfo>Media Presentation Description</xs:appinfo>

<ks:documentation xml:lang="en">
This Schema defines the Media Presentation Description for MPEG- gaw.
<fxs:documentation> (f)
</xp:annotation> @
»
<!-} MPD: main element --> (:)
<xskelement name="MPD" type="MPDtype"/> \%
<!-} MPD Type --> Os\
<xsfcomplexType name="MPDtype'"> <Z
<ks:sequence>
<xs:element name="ProgramInformation" type "PrgzramlnformationType" m "o"
maxOcpurs="unbounded" /> ‘\\
<xs:element name="BaseURL" p,:"BaseURLTy§$)Vr rs="0" ma ‘urs="unbounded" />
<xs:element n "Location" ce="xs:anyPRI" mi ="0" maxOccurs="unbounded"/>

"unbounded" />
="0" maxO

<xs:element na
<xs:element

"Period" type "Perioqggp " max
"Metrics" type="MetiridsType" n

in
é\ ents="1lax" mi

/
<xsfannotation> Qq
Q

s="u

nbounded" />

<xs:any namespace="##other" p € rs="0" maxOccurs="unboundeH" />
<fxs:sequence> ‘\@
<ks:attribute name="id" type "xs:§g§lnq"/>
<ks:attribute name="profiles" ftgfd="xs:string" use="required"/>
<ks:attribute name="type" *\:\?resentationType" default="static"/>
<ks:attribute wew\:"availabﬂ5$gy8tartTime" pe="xs:dateTime" />
<ks:attribute name="avai MityEndTime" type="xs:dateTime"/>
<ks:attribute name="publ Time" type="xs:dateTime"/>
<ks:attribute name="mgdiePresentationDuration" type="xs:duration"/>
<ks:attribute name= imumUpdatePeriod" pe="xs:duration"/>
<ks:attribute na f(:ﬁinBufferTime" type="xs:duration" use="required"/>
<ks:attribute n "timeShiftBufferDepth" type="xs:duration"/>
<<s:attributg§§§U "suggestedPresentationDelay" type="xs:duration"/>
<ks:attrib ne="maxSegmentDuration" pe="xs:duration"/>
<<s:attri€§§%~lm~"maxSubsegmentDuration" type="xs:duration"/>
<ks:anyA; bute namespace="##other" ¢ essContents="1ax"/>
</xp:compdexType>
\J
<!-F sentation Type enumeration -->
<XS.oimychyyc TIae "ELCDCIAL,GL,iUlALYPC"
<xs:restriction b: "xs:string">
<xs:enumeration value="static"/>
<xs:enumeration value="dynamic"/>

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

€l== Pericc ==>
<xs:complexType name="PeriodType">
<xs:sequence>

rs="unbounded" />

uou/>

~s="unbounded" />

<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" Occu
<xs:element name="SegmentBase" pe="SegmentBaseType" minOcc "o"/>
<xs:element name="SegmentList" type="SegmentListType" minOcc ="0"/>
<xs:element n "SegmentTemplate" type="SegmentTemplateType" minOccurs
<xs:element name="AssetIdentifier" type="DescriptorType" min "o"/>
<xs:element name="EventStream" o] EventStreamType" minOcct maxOcc
<xs:element name="AdaptationSet" ="AdaptationSetType" minOccurs="0"
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