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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

stablished by the respective organization to deal with particular fields of technical activity. 150

and IEC

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

téchnology, 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 .

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

Q (N

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

- >

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

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

(ds)

This second edition cancels and replaces the first edition (ISO/IEC 23009-1:2012), which has been te
revised. It also incorporates the Technical Corrigendum1SO/IEC 23009-1:2012/Cor.1:2013.

5O/IEC 23009 consists of the following parts¢zunder the general title Information technology —
daptive streaming over HTTP (DASH):

Q

—+ Part 1: Media presentation description and segment formats
—+ Part 2: Conformance and refererice software
—+ Part 3: Implementation_quidelines [Technical Report]

—+ Part 4: Segment ehcryption and authentication

rnational

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

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

hnology,

chnically

Dynamic
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Introduction

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

This parf 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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Information technology — Dynamic adaptive streaming over

HTTP (DASH) —

Part 1-

edia presentation description and segment formats

1 Scope

This part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and S
for dynamic adaptive streaming delivery of MPEG media over HTTP. lt(isyapplicable to streaming
gver the Internet.

4 Normative references
'1he following documents, in whole or in part, are normatively referenced in this document

dispensable for its application. For dated references, only the edition cited applies. For undated re
the latest edition of the referenced document (including-any amendments) applies.

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

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

o

BO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base 1
brmat (technically identical t01SO/IEC 15444-12)

=

BO/IEC 23001-8, Information technology — MPEG systems technologies — Part 8: Coding-inds
ode points

(@)

ETF RFC 2144, °\URN Syntax, May 1997

FTF RFC2616, Hypertext Transfer Protocol — HTTP/1.1, June 1999

FTFRFC 3023, XML Media Types, January 2001

egments
services

and are
erences,

ires and

bd Video

nedia file

bpendent

IETF RFC 3406, Uniform Resource Names (URN) Namespace Definition Mechanisms, October 2002
IETF RFC 3629, UTF-8, a transformation format of ISO 10646, November 2003

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, January 2005

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

IETF RFC 4288, Media Type Specifications and Registration Procedures, December 2005

IETF RFC 4337, MIME Type Registration for MPEG-4, March 2006

© ISO/IEC 2014 — All rights reserved
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IETF RFC 4648, The Base16, Base32, and Base64 Data Encodings, October 2006

IETF RFC 5261, An Extensible Markup Language (XML) Patch Operations Framework Utilizing XML Path
Language (XPath) Selectors, September 2008

IETF RFC 5646, Tags for Identifying Languages, September 2009
IETF RFC 6265, HTTP State Management Mechanism, April 2011

IETF RFC 6381, The 'Codecs' and 'Profiles’ Parameters for "Bucket" Media Types. August 2011

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

W3C Mefia Fragments URI 1.0 (basic), W3C Recommendation, 25 September 2012

3 Temms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
For the gurposes of this document, the following terms and definitions apply.

311
access Uynit
unit of a media stream with an assigned Media Presentation time

3.1.2
accessibility

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

[

313
Adaptation Set
set of interchangeable encoded versions of,ene or several media content components

314
asset
content ipcluding media and metadata together with the rights to use the content by the content provider

3.1.5
availabl¢ Segment
Segmeni that is accessible at its assigned HTTP-URL and a possibly assigned byte range that is the reque$
with an HTTP GET results in a reply of the Segment and 2xx status code

—_

3.1.6
Bitstream Switching Segment
Segment{ that if present contains essential data to switch to the Representation it is assigned to

317
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

2 © ISO/IEC 2014 — All rights reserved
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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

arliest presentation time
allest presentation time of any access unit of a Media Segment or Subsegment for a media stream

.11.12
ent
periodic sparse media-time related auxiliary information to the DASH client or to an application

.1.13
ent stream
quence of related events

.1.14
roup
collection of Adaptation Sets that are not expected to be presented simultaneously

[9%]

.1.15
ITTP-URL
RL with a fixed scheme of “http” or “https”

C T

.1.16
ndex Segment
egment that primarily contains indexing information for Media Segments

(s M—ulll 37 ]

.1.17

nitialization Segment

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

NN = D

(%]

.1.18
nedia content
ne media content period or a contiguous sequence of media content periods

O 3

3.1.19

media content.component

dne contifuous component of the media content with an assigned media component type tha
gncoded individually 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

n Media

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

© ISO/IEC 2014 — All rights reserved
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3.1.23

Media Presentation Description

MPD

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

3.1.24
Media Presentation timeline
concatenation of the timeline of all Periods which itself is common to all Representations in the Period

3.1.25

Media Spgment
Segmen{ that complies with media format in use and enables playback when combined with zero or 'mone
preceding segments, and an Initialization Segment (if any)

3.1.26
media sfream
encoded|version of a media content component

3.1.27
Media Subsegment
Subsegment that only contains media data but no Segment Index

3.1.28
messagﬁ
part of ap event containing information that is exclusively handled by the event handler

3.1.29
MPD start time
approxinjate presentation start time of a Media Segment sighalled in MPD

3.1.30
MPD duration
approximate presentation duration of a Media Segment signalled in MPD

3.1.31
Period
interval pf the Media Presentation, .where a contiguous sequence of all Periods constitutes the Media
Presentdtion

3.1.32
presentation time
time assgpciated to an access unit that maps it to the Media Presentation timeline

3.1.33
remote ¢lement.éntity
entity that contains one or more elements and is referenced in the MPD with an HTTP-URL contained in an
@x1link{hré&fiattribute

3.1.34

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

4 © ISO/IEC 2014 — All rights reserved
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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

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

.1.40

ream access point
AP

osition in a Representation enabling playback of a media stream to be_started using only the information
ntained in Representation data starting from that position onwards~(preceded by initializing dafta in the
itialization Segment, if any)

.1.41

ub-Representation
art of a Representation described in the MPD that is present'in the entire Period

HTTP-URL that is promised to reference'a Segment during its Segment availability period

(V]

.1.44
yall-clock time
time as stated by UTC

s

3.2 Symbols and-abbreviated terms

Hor the purposesof-this document, the following symbols and abbreviated terms apply.
AVC advanced video coding

GAT 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

Media Presentation Description
multi-view video coding
program association table

program clock reference

PES
PID
PMT
PSI
PTS
SAP
SEI
SVC
TCP
TLS
TS
URI
URL
URN
uTC
uuIiD

XML

3.3 Cqg

The follo

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 universalHime
universally unique identifier

extensible-mark-up language

Inventions

wing 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 mandatory (M),
optional (O), optional with default value (OD) and conditionally mandatory (CM).

Namespace qualification of elements and attributes is used as per XML standards, in the form of
namespace:Element Or @namespace:attribute The fully qualified namespace will 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 table with an

extension namespace prefix.

—  \ariables defined in the context of this document are Qpnr\ifir\nlly highlightnd with ita

ics, e.g.

InternalVariable.

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

— The term "this clause" refers to the entire clause included within the same first heading nun
term "this subclause" refers to all text contained in the subclause with thedowest hierarchy h

4 Introduction

41 System description

O

ynamic Adaptive Streaming over HTTP (DASH) specifies XML and binary formats that enable d
nedia content from standard HTTP servers to HTTP clients.and enable caching of content by standg
gaches.

=

Tlhis part of ISO/IEC 23009 primarily defines two formats:

unbounded presentation of media~content. In particular, it defines formats to announce
identifiers for Segments and to provide the context for these identified resources within
Presentation. These resourcedentifiers are HTTP-URLs possibly combined with a byte rang

— The Segment formats specify the formats of the entity body of the HTTP response to an HT
request or a partial HEIP GET with the indicated byte range using HTTP/1.1 as defined in R
to a resource identified in the MPD. Segments typically contain efficiently coded media
metadata confarming to or at least closely aligned with common media formats.

he MPD provides-sufficient information for a client to provide a streaming service to the user by a
the Segments through the protocol specified in the scheme of the defined resources. In the context of
ISO/IEC 23009 the assumed protocol is HTTP/1.1. Such a client is referred to as a DASH Clig
remainder ,0f,23009-1. However, this part of ISO/IEC 23009 does not provide a normative specifig
such a client.

case first

ber. The
cading.

elivery of
rd HTTP

— The Media Presentation Description~(MPD) describes a Media Presentation, i.e. a bounded or

resource
a Media
e.

TP GET
FC 2616
data and

ccessing
this part
nt in the
ation for

C 23009

host or

process the formats defined in th|s speC|f|cat|on 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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r==="1
' wpp | MPD
T M Delvery === e e ——— -
I Function |1 1
' L I |
' [
I I Wl ]
I [T |
I D/LSH I Segment
| Media 1o o) Delvery | Segments 5| DASH
Presgntation | Function Client
I' Preppration | (HTTP -
I I Server) HTTP
| I Cache
Figure 1 — Example system for DASH formats
Note thgt despite the formats are initially designed to be used in the above deployment scenario thejr
applicatipn is obviously not restricted to this scenario. The particular aspect on "HTTP" in DASH is the usage
of HTTPFURLSs in the MPD for the purpose to refer to Segments. The ‘usage of HTTP-URLs enables unique
location jnformation and it provides well-defined methods to access the resources, in particular HTTP GE[l
and HTTP partial GET.

4.2 DASH client model

The des
shown in
figure th
requests
of the D
Media F
informati
this part
formats i
to the m
the exec|

gn of the formats defined in this part of ISO/AEC 23009 is based on the informative client model as
Figure 2. The figure illustrates the logical)components of a conceptual DASH client model. In this
e DASH access engine receives the Media Presentation Description (MPD), constructs and issues
and receives Segments or parts of Segments. In the context of this part of ISO/IEC 23009, the outpyt
ASH access engine consists of média in MPEG container formats (ISO/IEC 14496-12 ISO Base
le Format or ISO/IEC 13818-4. MPEG-2 Transport Stream), or parts thereof, together with timing
bn that maps the internal timing of the media to the timeline of the Media Presentation. In Annex F o¢f
of ISO/IEC 23009, guidance“on enabling the use of this part of ISO/IEC 23009 with other containgr
5 provided. In addition;-the”’ DASH access client may also receive and extract Events that are related
bdia time. The events-may be processed in the DASH client or may be forwarded to an application in

Lition environmentofithe DASH client.
MPD
A DASH access . .
- Media engine Media
engine _/_) N
9 output
Seament MPEG format
media +
data timing

Event + timing /
7

h 4

Application

Figure 2 — DASH Client Model

© ISO/IEC 2014 — All rights reserved


https://standardsiso.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
df a Media Presentation may belong to the same Asset, for example a Media Presentation is a collection of
main program composed of multiple periods, each assigned to the same Asset, and interleaved with inserted
gdvertisement periods. Each media content period is composed of one or multiple media | content
gomponents, for example audio components in various languages, different video components providing
different views of the same program, subtitles in different language, etc.. Each media content compgnent has
gn assigned media content component type, for example audio or video.

Hach media content component may have several encoded versions, referred-to '‘as media streams. Each
media stream inherits the properties of the media content, the media content period, the medig content
component from which it was encoded and in addition it gets assigned the_preperties of the encoding process
such as sub-sampling, codec parameters, encoding bitrate, etc. This describing metadata is relevant|for static
and dynamic selection of media content components and media streamis;

Media Presentation Description (MPD)
Period
Adaptation Set
Representation Sub-Representation Sub-Representation
Segment Sub- Sub-
segment Segment
Segment
Représentation
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 haye a separate Adaptation Set. Material may also be provided in multiplexed form, in which cas
interchangeable versions of the multiplex may be described as a single Adaptation Set, for examplea
Adaptatipn Set containing both the main audio and main video for a Period. Each of the muliiplexe
compongnts may be described individually by a media content component description.

An Adaptation Set contains a set of Representations (see 5.3.5). A Representation describes)a deliverab
encoded| version of one or several media content components. A Representation includes-6ne or more medi
streams [(one for each media content component in the multiplex). Any single Representation within a
Adaptatipn Set is sufficient to render the contained media content componentss,By collecting different
Represehtations in one Adaptation Set, the Media Presentation author expresses that the Representations
represent perceptually equivalent content. Typically this means, that clients may switch dynamically fro
Represeptation to Representation within an Adaptation Set in order to adapt\to/network conditions or other
factors. Bwitching refers to the presentation of decoded data up to a certain time t, and presentation ¢f
decoded| data of another Representation from time t onwards. If Répresentations are included in ong
Adaptatipn Set, and the client switches properly, the Media Preséntation is expected to be perceived
seamles$ across the switch. Clients may ignore Representations ‘that rely on codecs or other rendering
technologies they do not support or that are otherwise unsuitable,

Within a| Representation, the content may be divided in time~into Segments (see 5.3.9 and 6) for propsg
accessibjlity and delivery. In order to access a Segment, a\URL is provided for each Segment. Consequently
a Segmgnt is the largest unit of data that can be retrieved with a single HTTP request.

=

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

® O

DASH degfines different timelines. One of the key features in DASH is that encoded versions of different medi
content gomponents share a commen-timeline. The presentation time of each access unit within the medi
content fis mapped to the global .eommon presentation timeline for synchronization of different medi
compongnts and to enable seamless switching of different coded versions of the same media components
This timTIine is referred as Media Presentation timeline. The Media Segments themselves contain accurate
Media Pgesentation timingsinformation enabling synchronization of components and seamless switching.

S0 DD

A secondl timeline is_tised to signal to clients the availability time of Segments at the specified HTTP-URLS$.
These ti
typically
specified
the avalil
segments &
available over tlme Whereas statlc Medla Presentatlons are swtable to offer On- Demand content dynamlc
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
ach Subsegment. Clients may download this index in advance and then issue requests for_individual
ubsegments.

lients may switch from Representation to Representation within an Adaptation Set at any point in tHe media.
owever, switching at arbitrary positions may be complex because of coding dependencigs within

epresentations and other factors, potentially requiring parallel download and decoding.in the DASH client. It
i$ also desirable to avoid download of 'overlapping' data i.e. media for the samg(tifne period fronl multiple
epresentations. Usually, switching is simplest at a Stream Access Point (SAP).in the new stream. I} order to
formalize requirements related to switching DASH defines a codec-independent concept of Streanmp Access
oints and identifies various types of Stream Access Points.

egmentation and Subsegmentation may be performed in ways that make switching simpler. For example, in
the very simplest cases each Segment or Subsegment begins with a~SAP and the boundaries of Segments or
ubsegments are aligned across the Representations of oné Adaptation Set. In this case, $witching
epresentation involves playing to the end of a (Sub)Segment.of one Representation and then playing from
the beginning of the next (Sub)Segment of the new Representation. The Media Presentation Description and
egment Index provide various indications, which describe, properties of the Representations that nfay make
itching simpler. Profiles of this specification may then*require these indicators to be set in certgin ways,
aking implementation of clients for those profiles simpler at the cost of requiring the media data to |obey the
imdicated constraints.

or On-Demand services, the Media Presentation Description is typically a static document describing the
rious aspects of the Media Presentation.” All Segments of the Media Presentation are available on the
rver once any Segment is available.-For live services, however, Segments become available with time as
the content is produced and therefore,”dynamic Media Presentations are suitable. The Media Pregentation
escription may be updated regularly to reflect changes in the presentation over time, for example Segment
RLs for new segments may be.added to the MPD and those for old, no longer available Segments may be
removed. However, if Segment URLs are described using a template, this updating may not be ngecessary
cept for some redundancy/failover cases.

vents may be provided in the MPD or within a Representation in order to signal aperiodic informatipn to the
ASH client or to_ anmyapplication. Events are timed, i.e. each event starts at a specific media presentgtion time
nd typically has.duration. Events include DASH specific signalling or application-specific events. Examples
for events are indication of MPD updates on the server, possibly providing the detailed update as part of the
essages{ The event mechanisms may also be used to deliver media time related application eyents, for
amplesinformation about ad insertion opportunities, etc.

.40 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 11
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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.

45 M

4.5.1 itching and Random Access Support

The formats defined in this part of the standard are designed for providing good user experience-even in case
the acceps bandwidth of the DASH segment delivery or the cache varies. A key functionality is_the ability tha
the DASH client can seamlessly switch across different Representations of the same media component.
DASH clients may use the common timeline across different Representation representingthe same medi
compongnt to present one Representation up to a certain time t and continue pfesentation of anothg
Represeptation from time t onwards. However, in practical implementations, this opéetation may be complex,

—

S

standard| provides means for providing suitable switching opportunities and:in addition provides abilities tp
signal the position and media time of the switching opportunities.

For this purpose this subsection defines three relevant concepts to support seamless switching, namely

— |Media stream access points in 4.5.2 to signal positions\where to easily switch to a Representation,
and in addition where to suitable access a Representation at start-up or seek.

— |Non-overlapping Segments and Subsegmentscin' 4.5.3 to signal that at the signalled stream acceg
points, no overlap decoding of Representations is necessary in order to provide a continuous switch

[

— |Bitstream concatenation in 4.5.4 to signal that the concatenation of two Representations at a switch
point results in a conforming bitstream

o

These thiree properties are neither sufficient nor necessary for seamless switching, but certain implementatio
or profiles may use these properties(inyorder to simplify practical implementations.

4.5.2 Media stream access points

To be aljle to access a_Representation, each of the media streams that are contained in the Representation
requires [Media StreanmAccess Points (SAPs). SAPs in the context of this part of ISO/IEC 23009 refer to the
SAP defipition in ISOAEC 14496-12 Annex I. ISO/IEC 14496-12 Annex 1.3 defines different types of SAPs that
provide p relatiofship between the position where a stream can be accessed, relative to the start of g
Segmen{ or Subsegment, its presentation time and the presentation times and position of other access unit in
the stream. The same SAP type definitions shall apply for this part of ISO/IEC 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 Isay is not the first
access unit in presentation order.

- Type 3 corresponds to what is known in some coding schemes as an “Open GoP randgmaccgss point”,
in which there are some access units in decoding order following Isau that cannot be correctly decoded
and have presentation times less than Tsap.

- Type 4 corresponds to what is known in some coding schemes as an "Gradual Decoding Refrgsh (GDR)
random access point”, in which there are some access units in decoding order starting [from and
following Isau that cannot be correctly decoded and have presentation times less than Tsap.

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

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

(ds)

APs are mostly relevant for two purposes in this patt.of ISO/IEC 23009:

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

2. To permit switching betweentwo Representations whereby for seamless switching eadh 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 Tgad(/).

Tlhere are obvious benefits_for)the client to be able to identify SAPs and one or several of their progerties, in
particular Isap and Tsap for_each media stream without requiring to access data at positions folloying Isap.
OASH provides functiofalities to explicitly signal such information by using signals in the MPD or the Segment
Index or combinationsZof the two.

.5.3 Non-overlapping Segments and Subsegments

egments.and Subsegments represent units for which the client has an exact map on how to ac¢ess and

ams into
appropriate units. If the generation of Segments (respectlvely 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.
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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 sequepce of Qngmnnfe (rncpnr\fi\/nly thengmnnfe) is a “r‘nnfnrming Qngmnnf (rncpnr\fi\/nly thcngmnn )

sequence” if the concatenation of all Segments (respectively Subsegments) in the sequence of Segments

(respectively Subsegments) results in a bitstream that conforms to the media formats in use (including

containef and codecs).

NOTE This implies that a player conforming to the media format can play the resulting bitstream.

4.6 Brands

The I1SO| Base Media File Format, ISO/IEC 14496-12, defines the concept of brands; brand values identify

specifications or conformance points. This part of ISO/IEC 23009 specifies several brands, as listed in Table [1.

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

Brand Clause in this part of | Informative description

Identifier ISO/IEC 23009

emsg 5.10.3.3 Event message box

msdh 6.3.4.2 Media Segmént conforming to the general format type for ISO
base media;file format.

msix 6.3.4.3 Media-Segment conforming to the Indexed Media Segment
format type for ISO base media file format.

sims 6.3.4.4 Media Segment conforming to the Sub-Indexed Media Segmen
format type for ISO base media file format.

dsms 6.3.5.1 Media Segment conforming to the DASH Self-Initializing Medig
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 Medig
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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4.7 Schemes

ISO/IEC 23009-1:

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

2014(E)

Scheme Identifier Clause in | Informative description
this part
of ISO/IEC
23009
Yrn:mpeg:dash:schema:mpd:2011 Annex B The namespace of the XML schema for.the MPD.
Yrn:mpeg:dash:resolve-to- 55.3 xlink resolution to zero element
4ero:2013
yrn:mpeg:dash:mpdprotection:2011 | 5.8.5.2 protection schemes identified by a the Scheme
Type within the Scheme Type Box of the
Protection SchemerInfermation Box of
ISO/IEC14496-12.
Yrn:mpeg:dash:13818:1:CA descrip | 5.8.5.2 Conditional Access System used for ISO/IEC
Hor:2011 13818-1 (MPEG-2 Transport Stream).
Yrn:mpeg:dash:14496:10: frame pac | 5.8.5.3 frapie-packing arrangement.
ing arrangement type:2011
yrn:mpeg:dash:13818:1:stereo _vid | 5.8.5.3 frame-packing arrangement.
go_ format type:2011
Yrn:mpeg:dash:23003:3:audio chan | 5854 channel configuration.
nel configuration:2011
Yrn:mpeg:dash:outputChannelPosit | 5.8.5.4 a list of output channel position to signal individual
ionList:2012 speaker positions as defined in ISO/IEC 23001-8.
Yrn:mpeg:dash:role:2011 5855 DASH role scheme.
Yrn:mpeg:dash:steredid:2011 5.8.5.6 scheme for multiple views media | content
description.
Yrn:mpeg:dashiéyent:2012 5.10.4 DASH event signalling scheme
Yrn:mpeg:dagh:profile:full:2011 8.2 identifier for Full profile.
Yrn:mpeg¥dash:profile:isoff-on- 8.3 identifier for ISO Base media file fofmat On
demand=>2011 Demand profile.
Urimpegtdashprofiterisefs 84 identifierfortSO-Base-mediafile-formatiive 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
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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 mechanlsm is defmed |n 5.4. Assembly of a fragmented MPD is deflned in 5.5. The

in the MIPD is introduced. Program information is defined in 5. 7 Descnptors associated to Representations’q
collections thereof are provided in 5.8. DASH metric collection description is specified in 5.9.

=

5.2 Media Presentation Description

5.2.1 (eneral

The Media Presentation Description (MPD) is a document that contains metadata required by a DASH Client
to construct appropriate 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 the MP
inforpnation. Playback is controlled by the media engine operating on the)*media streams contained in the
Repiesentations 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 an XML document that is formatted according {0 the XML schema provided in Annex B. Somg
context gn the schema is provided in 5.2.2.

The exte
or elem
to the na

sion of the DASH XML schema (as provided*in Annex B), in particular the addition of XML attribute
nts in the DASH namespace is reserved«{e’ISO/IEC. Elements and attributes that have been adde
espace compared to earlier revisions of this standard are documented in 5.2.3.

[oRNV))

XML sch
that sch

ma documented in Annex B.are removed, the result is a valid XML document formatted according t
ma and that conforms to this'part of ISO/IEC 23009.

O

In addition, the MPD shall be authored such that, after XML attributes or elements in the other namespaces
than the| DASH namespace-are removed, the result is a valid XML document formatted according to that
schema and that conforms-to this part of ISO/IEC 23009.

NOTIE 1: Based on.ihe last two paragraphs if DASH clients remove all XML attributes and elements from the MPD
the DASH namespace and in other namespaces that are not in the XML schema documented in Annex B, the MP
results in a valid XML document which complies with this part of ISO/IEC 23009. The DASH client may use such
resultingdMPD for presentation of a conforming Media Presentation.

o U S

In additién—rutes—forauthoringof-M a-specific-profite—are—pre videdn tainprofites—as
defined in 8 of this document may permit |gnor|ng certain elements and attrlbutes However thls 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].

- - insecure
environment and required by the content/service provider, the digital signing and verification procedures specified in
the “XML Signature Syntax and Processing” by W3C [9] may be used to protect data origin authenticity*anld integrity
of the MPD.

5.2.2 Schema

Tlhe initial part of the XML schema of the MPD is provided below, including namespace and other dgfinitions.
pecific types, elements and attributes are introduced in the remainder of, this subclause. The fomplete
ormative MPD schema is provided in Annex B of this part of ISO/IEC 23009{In case of any incongistencies
ne schema in Annex B takes precedence over the XML syntax snippets proyided in this clause.

= 25

<Pxml version="1.0"?>
ks : schema "urn:mpeg:dash:schema:mpd:2011"
"unqualified"

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

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

A

<xs:import "http://www.w3.0rg/1999/xisu%k" "xlink.xsd"/>

<xs:annotation>
<xs:appinfo>Media Presentation Descripti@m</xs:appinfo>
<xs:documentation "en">
This Schema defines the Media Preséntation Description for MPEG-DASH.
</xs:documentation>
</xs:annotation>

<!-- MPD: main element -->
<xs:element "MPD" &«"'MPDtype" />

<}/ xs:schema>

5.2.3 Elements.and Attributes added in Revisions and Amendments

.2.3.1 Overview

In amendments and revisions of the standard, the schema defined in Annex B may have been extgnded. In
rder 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 Hiperarchical data model

531 1

5.3.1.1

A Media

The summary*of the semantics of the attributes and elements within an MPD element are provided in Table 3

a1 VAW T % £ o4l ! o claal i [N 4 AN
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Period.AssetIdentifier
Period.EventStream
RepresentationBase.InbandEventStream
SegmentBaselavailabilityTimeOffset

SegmentBaselavailabilityTimeComplete

BaseURL@availabilityTimeOffset
BaseURL@availabilityTimeComplete

Subset@id

ntroduction
Overview
Presentation as described in the MPD consists of
A sequence of one or more Periods as described in 5.3.2.

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

Each Adaptation Set contains one or more-Representations as described in 5.3.5.

Adaptation Sets, Representations and Sub-Representations share common attributes and elemenfs
that are described in 5.3.7.

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

=

Each Representation.eonsists of one or more Segments described in 6. Segment Information is
introduced in 5.3:9.\Segments contain media data and/or metadata to access, decode and present
the included media content. Representations may also include Sub-Representations as defined in
5.3.6 to describe and extract partial information from a Representation.

Each Segment consists of one or more Subsegments. Subsegments are described in 6.2.3.2.
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Table 3 — Semantics of MPD element

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 unique Yithin
the scope in which the Media Presentation is.puljlished.

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

@profiles

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

The contents of this-attribute shall conform to either the
pro-simple orpro-fancy productions of RF46381,
Section 4.5, withott the enclosing DQUOTE charagters,
i.e. including-enly the unencodedv or encode
elements respectively. As profile identifier the URI
defined for the conforming Media Presentation profiles as
described in 8 shall be used.

Qtype

oD

default;
static

specifies the type of the Media Presentation. For|static

Media Presentations (@type="static") all Segments
are available between the @GavailabilityStagtTime
and the @availabilityEndTime. For dynamif Media
Presentations (@t ype="dynamic") Segments typically
have different availability times. For details refer {o
5.3.9.5.3.

In addition the Media Presentation Description mpy be
updated in dynamic Media Presentations, i.e. the
@minimumUpdatePeriod may be present.

NOTE Static Media Presentations are |typically
used for On-Demand services, whereas [dynamic
Media Presentations are used for live serviges.

@availabilityStartTime

CM

Must be
present for
@type='dyna

micC

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

the earliest availability time (in UTC) for any Segment in
the Media Presentation.

For @type=“static” if present, it specifies the $egment

availability start time for all Segments referred talin this
MPD. If not present, all Segments described in the MPD
shall become available at the time the MPD becomes
available.

@publishTime

oD

Must be
present for
@type='dyna
mic'

specifies the wall-clock time when the MPD was
generated and published at the origin server. MPDs with
a later value of @publishTime shall be an update as
defined in 5.4 to MPDs with earlier @publishTime.
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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.

Fhis-attribute-shal-be-presert-when-neitherthe-atirbute—
MPD@minimumUpdatePeriod nor the
Period@duration of the last Period are present.

@minipmumUpdatePeriod

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

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

If MPD@type is ‘static’/@minimumUpdatePeriod
shall not be present.

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

@minBufferTime

specifies.a’common duration used in the definition of the
Repréesentation data rate (see @bandwidth attribute in
5.3:5.2).

@timelshiftBufferDepth

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

@suggestedPresentationDelay

when @type is 'dynamic', it specifies a fixed delay
offset in time from the presentation time of each access
unit that is suggested to be used for presentation of each
access unit. For more details refer to 7.2.1. When not
specified, then no value is provided and the client is
expected to choose a suitable value.

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

@maxSegmentDuration

specifies the maximum duration of any Segment in any

I\UHI CotlImauuliT i urTc vicuia 1 1TCoCTnauvurt, 1.,
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\d¢tails
refer to the description in 5.3.2.
Metrics 0..N specifies the DASH Metrics.
For more details see 5.9.
Legend:

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

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

§83.1.3 XML syntax

<!-- MPD Type —-->
<xs:complexType
<xs:sequence>
<xs:element
"unbounded" />

"MPDtype">

"ProgramInformation"

YJmediaPresentationDuration" "xs:duration"/>
"minimumUpdatePeriod" "xs:duration"/>
"minBufferTime" "xs:duration"
"timeShiftBufferDepth"
"suggestedPresentationDelay"
"maxSegmentDuration"

"maxSubsegmentDuration"

<xs:attribute
<xs:attribute g
<xs:attribute(ah
<xs:attribufe\T
<xs:attridut¥
<xs:attAikbte
<xs:afthibute

QD)

"xs:duration"/>

"xs:duration"/>
"xs:duration"/>

<xseahyAttribute "##other" "lax"/>
</xsteomplexType>
&3- Presentation Type enumeration -->

X WProgramInformationType"

<xs:element "BaseURL" "BaseURyType" "o"
<xs:element "Location" "xs:@RYURI" "o
<xs:element "Period" "PepdodType" "unbounded" />
<xs:element "Metrics" "MgtricsType" "o
<xs:any "##other" AN "lax" "o"
</xs:sequence>
<xs:attribute "id" {'®¥S:string" />
<xs:attribute "profiles" "xs:string" "required"/>
<xs:attribute "tyPaa \N "PresentationType" "static"/>
<xs:attribute "avgiNebilityStartTime" "xs:dateTime" />
<xs:attribute "avadlabilityEndTime" "xs:dateTime" />
<xs:attribute "PuHlishTime" "xs:dateTime" />

"required"/>

"xs:duration"/>

non

"unbounded" />
"unbounded" />

"unbounded" />
"unbounded" />

fLGbcIlLdLiUIli pe
"xs:string">
"static"/>
"dynamic"/>

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

© ISO/IEC 2014 — All rights reserved
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532 P

5.3.2.1

A Media
element.

The type
a regular

eriod

Overview

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

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

For any
the med
the Med
Media P
time of &
value of
Presentg

Early Av.
itself is 3
element
a Peridg
The datz
when th
represen
represen

associateéd with the Period.

To avoid
Period ti

[MPDEtype is 'static’', then the PeriodStart time shall be set to zero,

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

If the @start attribute is absent, but the previous Period element contains a @duratien attribuﬁ
then this new Period is also a regular Period. The start time of the new Period PeriodStart is the su

of the start time of the previous Period PeriodStart and the value of the attribute @duration of the
previous Period.

If (i) @start attribute is absent, and (ii) the Period element is the firstlin‘the MPD, and (iii) the

If (i) @start attribute is absent, and (ii) the previous Period,element does not contains @
@duration attribute or the Period element is the first inthé MPD, and (iii)) the MPDGtype is
'dynamic', then this Period is an Early Available Period (seg‘below for details).

egular Period the following holds: PeriodStart reflects the.actual time that should elapse after playing
a of all prior Periods in this Media Presentation relative to the PeriodStart time of the first Period in
@ Presentation. The Period extends until the PeriodStart of the next Period, or until the end of the
resentation in the case of the last Period. Morelspecifically, the difference between the PeriodStart

Period and either the PeriodStart time of the“following Period, if this is not the last Period, or the
he MPD@mediaPresentationDuration-if this is the last one, is the presentation duration in Media
tion time of the media content represented-by the Representations in this Period.

bilable Periods may be used to advertise initialization of other non-media data before the media da
vailable. Period elements documenting early available Periods shall not occur before any Perio|
Hocumenting a regular Periodi-For Early Available Periods, any resources that are announced in su

d element shall be available/ Such a Period element shall not contain URLs to Media Segments.
contained in such a Period element does not represent a Period in the Media Presentation. On

b PeriodStart time cbeeomes known through an update of the MPD, such a Period element
ts a regular Period.” However, an update of the MPD may even remove a Period element
ting an Early_{Available Period in later updates of the MPD as long as no PeriodStart time iIs

[©]

dereferencing of a remote element entity containing a Period element solely to determine th
meline; e.g. in case of seeking, Period@start or previous Period's Period@duration should b
hthe MPD.

[¢]

present i

The sem

antics 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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Table 4 — Semantics of Period element

Element or Attribute Name

Use

Description

Period

specifies the information of a Period.

@xlink:href

specifies a reference to a remote element entity that is either
pe

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

Period

@xlink:actuate

d

oD

efault:

onRequest

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

This attribute shall not be present if the-@xlink:href aftribute is

not present.

@id

specifies an identifier for this Reriod. The identifier shall be unique

within the scope of the Media Presentation.

If the MPD@type is "dynamic", then this attribute shall be present

and shall not change-in case the MPD is updated.

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

@start

if present;, specifies the PeriodStart time of the Period. The

PeriodStart time is used as an anchor to determine the NIPD start

timé of each Media Segment as well as to determine the

presentation time of each access unit in the Media Presgntation

timeline.

If not present, refer to the details in 5.3.2.1.

@duration

if present specifies the duration of the Period to determine the

PeriodStart time of the next Period.

If not present, refer to the details in 5.3.2.1.

@bitstreamSwitching

oD

Default:
false

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

AdaptationSet@bitstreamSwitching for each Adgptation

Set contained in this Period is set to 't rue'. In this case,|the

AdaptationSet@bitstreamSwitching attribute shdll not be

set to 'false' for any Adaptation Set in this Period.

BaseURL

specifies a base URL that can be used for reference resplution
and alternative URL selection. For more details refer to the

description in 5.6.

SegmentBase

specifies default Segment Base information.

Information in this element is overridden by information in
AdapationSet.SegmentBase and
Representation.SegmentBase, if present.

For more details see 5.3.9.

© 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.

SedmentTemplate 0...1 specifies default Segment Template information.
Information in this element is overridden by information if
AdapationSet.SegmentTemplate and
Representation.SegmentTemplate, if present.

For more details see 5.3.9.

AsgetIdentifier 0...1 specifies that this Period belongs to a.cértain asset.

For more details see 5.8.5.7.

EvgntStream 0..N specifies an event streary

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 unlegs
the valde of the @duration attribute of the Period is set to zero.

FEor more details see 5.3.3.

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

Legend:
For aftributes: M=Mandatory, O=Qptional, OD=0ptional with Default Value, CM=Conditionally Mandatory.
For glements: <minOccurs>...<maxOccurs> (N=unbounded)
Note [that the conditions only Kolds without using x1ink:href. If linking is used, then all attributes are "optional" ang
<minPccurs=0>

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

24 © ISO/IEC 2014 — All rights reserved



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

5.3.2.3 XML syntax

ISO/IEC 23009-1:2014(E)

<!-- Period -->
<xs:complexType
<xs:sequence>

"PeriodType">

<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" />
<xs:any "##other" "lax" "o" "unboungad ™/ >

</xs:sequence>

<xs:attribute "xlink:href"/>

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

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

<xs:attribute "start" "xs:duration"/>

<xs:attribute "duration" "xs:duration"/>

<xs:attribute "bitstreamSwitching” "xs:boolean" "false"»>

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

</xs:complexType>
5.3.3 Adaptation Sets

.3.3.1 Overview

ach Period consists of one or more Adaptation Sets. An.Adaptation Set is described by an Adapta;
lement. AdaptationSet elements are contained in a-Period element.

n Adaptation Set contains alternate Representations, i.e. only one Representation within an Adapt
i$ expected to be presented at a time. All Representations contained in one Adaptation Set repre
me media content components and therefore contain media streams that are considered to be pern
quivalent. The Adaptation Set and the contained Representations shall be prepared and contain
imformation such that seamless switching-across different Representations in one Adaptation Set is e
n Adaptation Set is expected to beconsumed by DASH clients with restrictions in terms of switch
e Media Presentation author should provide sufficient means to enable seamless switching und
pstrictions.

=

=y |

ne media 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,

fionSet

ation Set
bsent the
ceptually
sufficient
habled. If
ing, then
er these

epresentations are arranged into Adaptation Sets according to the media content component properties of

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 aj
Attribute

The Add

containefl Representations. The list of possible present elements and attributes that are-common f{
AdaptationSet and Representation (and also SubRepresentation) are collected in 5(3,7. Any of th

common
element,

The AdgptationSet element also supports the description of ranges for the\@bandwidth, @widt}h

@height

of all valpes for all the Representations within this Adaptation Set. The Repréesentations contained within a
Adaptatipn Set shall not contain values outside the ranges documented for that Adaptation Set.

Adaptatipn Sets may be further arranged into groups using the @gxoup attribute. The semantics of th

grouping
1)

ptationSet element may contain default values for elements and attributes associated/to th

attributes shall only be present either in the AdaptationSet element or in the Representatio
but not in both.

and @ frameRate attributes associated to the contained Representations, which provide a summar

is that the media content within one Period is represented by:

either one Representation from group 0, if present,

clerrent.

n

= O O

Ly

<

(2

2) |or the combination of at most one Representation\from each non-zero group.
If the AdaptationSet@group attribute is not present then all Representations in this Adaptation Set are
assigned to a non-zero group specific to this Adaptation Set.
The semantics of the attributes and elemepts within an AdaptationSet element are provided in Table 5 ¢f
5.3.3.2. The XML syntax of the AdaptationSet element is provided in 5.3.3.3.
5.3.3.2 | Semantics
Table 5 — Semantics of AdaptationSet element

Element pr Attribute Name Use Description

AdapptationSet Adaptation Set description

@xlink<href (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.

26
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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 (attjbutes
and elements from base type RepresentationBasgType).
For details see 5.3.7.

@lang

Declares the language code for this~Adaptation Sef. The
syntax and semantics according.to([ETF RFC 5644 shall be
used.

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

@contentType

specifies the media content component type for thig
Adaptation, Set. A value of the top-level Content-type 'type’
value as.defined in RFC4288, Clause 4 shall be taken.

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

@par

specifies the picture aspect ratio of the video medig
component type, in the form of a string consisting gf two
integers separated by ‘’, e.g.,”16:9”. When this|attribute
is present, and the attributes @width and @height for the
set of Representations are also present, the picturg aspect
ratio as specified by this attribute shall be the same as
indicated by the values of @width, @height, and @sar,
i.e. it shall express the same ratio as (ewidth * safx):
(@height * sary), with sarx the first number in @sqdr and
sary the second number.

If not present, the picture aspect ratio may be defined for
each media component or it may be unknown.

@minBandwidth

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

If not present, the value is unknown.

@maxBandwidth

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

© ISO/IEC 2014 — All rights reserved
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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
Representations in this Adaptation Set. This value has the
same units as the @height attribute.

If not present, the value is unknown.

@maxHeight (0] specifies the maximum @height valugyin all
Representations in this Adaptation Set. This value has the
same units as the @height attribute:

If not present, the value is unknown.

@minFrameRate (0] specifies the minimum@tramerate value in all
Representations in‘this Adaptation Set. This value is
encoded in the,same format as the @ frameRate attribute.
If not present,*the value is unknown.

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

@segmentAlignment 0D 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 non-

false overlapping (as defined in 4.5.3) whenever m is not equal t
n.
For Adaptation Sets containing Representations with
multiple media content components, this attribute value shdll
be either 'true' or 'false'.
For Adaptation Sets containing Representations with a
single media content component, when two
AdaptationSet elements within a Period share the same
;IItUt’UI VG:UU fUI thl\) attllbutc thUll fUI Glll_y tvvu
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 Description

the Adaptation Set.
e Let

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

o if present, let S;p be the Initializafion
Segment in the i Representatiop, and

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

e The sequence of

o any Initialization Segment, if pregent, in
the-Adaptation Set, with,

o¢, if Bitstream Switching Segments|are
present,

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

o else
S 1, Si2),2, s Sikks -or Sirhm,

wherein any i(k) for all k values in the range of

1 to M, respectively, is an integer vallie in the

range of 1 to N,

results in a "conforming Segment seqyence" as

defined in 4.5.4 with the media format ag specified
in the @mimeType attribute.

More detailed rules may be defined for specific meflia
formats.
@subsegmentAlignment oD If the @subsegmentAlignment for an Adaptation|Set is set
to other than ‘false’, all following conditions shal| be
default: satisfied:

false

— Each Media Segment shall be indexed {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 4.5.3)

whenever mis not equal to n.
@subsegmentStartsWithSAP oD when greater than 0, specifies that each Subsegment with
SAP_type greater than O starts with a SAP of type less thagn

default: or equal to the value of @subsegmentStartsWithSAP.

0 Subsegment starts with SAP when the Subsegment
contains a SAP, and for the first SAP, Isau is the'index of thie
first access unit that follows Isap, and Isap is-¢ontained in thie
Subsegment.

The semantics of @subsegmentSrartsWithSAP equal fo
0 are unspecified.

Accessibility 0..N specifies information aboutagctessibility scheme
For more details refer t06'5.8.1 and 5.8.4.3.

Role 0...N specifies information on role annotation scheme
For more details refer to 5.8.1 and 5.8.4.2.

Rating 0..N specifies information on rating scheme.
For more details refer to 5.8.1 and 5.8.4.4.

Viewpoint 05N specifies information on viewpoint annotation scheme.
For more details refer to 5.8.1 and 5.8.4.5.

ContentComponent 0...N specifies the properties of one media content component
contained in this Adaptation Set.
For more details refer to 5.3.4.

BaseURL 0...N specifies a base URL that can be used for reference
resolution and alternative URL selection. For more details
refer to the description in 5.6.

[SegmentRase (T epnr\ifinc default Qngmnnf Base information
Information in this element is overridden by information in
the Representation.SegmentBase, if present.
For more details see 5.3.9.

SegmentList 0...1 specifies default Segment List information.

Information in this element is overridden by information in
the Representation.SegmentList, if present.
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Element or Attribute Name Use Description

For more details see 5.3.9.

SegmentTemplate 0.1 specifies default Segment Template information.

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

Eaor mare details see 5 3 9

Representation 0...N specifies a Representation.

At least one Representation element shall be present in

each Adaptation Set. The actual element may howgver be
part of a remote element entity if XlinkK is used on the
containing AdaptationSet element.

For more details refer t05.3.5.

Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Valie, CM=Conditionally Mandatory, F¥Fixed.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Note that the conditions only holds without using x1ink:href. If linking is used, then all attributes are "optignal" and
<minOccurs=0>
Hlements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics Qold
r¢ferring to those taken from the Base type that has been extended-by this type.
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5.3.3.3 XML syntax

<!-- Adaptation Set -->
<xs:complexType "AdaptationSetType">
<xs:complexContent>
<xs:extension "RepresentationBaseType">
<xXs:sequence>
<xs:element "Accessibility" "DescriptorType" "o"
"unbounded" />
<xs:element "Role" "DescriptorType" "o" "unbounded" />
<xs:element "Rating" "DescriptorType" "o "unbounded" />
<xs:element "Viewpoint" "DescriptorType" "o" "unbounded" />
HISERSISIonw COIILEIILLOMNPOIIESITL COIILEIILLOIMNPOIICIIL T YPE U

"unbounded" />
<xs:element "BaseURL" "BaseURLType" "o "unbounded" />
<xs:element "SegmentBase" "SegmentBaseType" "o"/>
<xs:element "SegmentList" "SegmentListType" "o"/>
<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xs:element "Representation" "RepresentationType" "o

"unbounded" />
/xs:sequence>

xs:attribute "xlink:href"/>

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

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

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

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

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

xs:attribute "par" "RatioType" />

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

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

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

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

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

xs:attribute "maxHeight" "xs:unsignedInt L

xs:attribute "minFrameRate" "FrameRateTypa'"/>

xs:attribute "maxFrameRate" "FrameRatelgbe" />

xs:attribute "segmentAlignment" "Con@dxionalUintType" "false"/>
xs:attribute "subsegmentAlignment" syConditionalUintType" "false"/>
xs:attribute "subsegmentStartsWithSAPY "SAPType" "o"/>
xs:attribute "bitstreamSwitching" tal®="xs:boolean"/>

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

<!-- Rhtio Type for sar and par -->
<xs:sippleType "RatioType">
<xs:frestriction "xXs:stringeX
<xp:pattern "[0-9]*: [0-9%Y*"/>

</xsfrestriction>
</xs:sfimpleType>

<!-- Tpe for Frame Rate <>
<xs:sijppleType "FeameRateType">
<xs:frestriction &cy"xs:string">

<xp:pattern (fa" [0-91*%[0-9] (/[0=-9]*[0=9])2"/>
</xs| restrictiom
</xs:sfimpleTyRé&>

<!-- Cpnditibnal Unsigned Integer (unsignedInt or boolean) -->
<xs:sippTeType "ConditionalUintType">
<xXs:union "Xs:iunsignedlnt xs:boolean™

</xs:simpleType>

5.3.4 Media Content Component
5.3.4.1 Overview

Each Adaptation Set contains one or more media content components. The properties of each media content
component are described by a ContentComponent element or may be described directly on the
AdaptationSet element if only one media content component is present in the Adaptation Set.
ContentComponent elements are contained in an AdaptationSet element.
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The semantics of the attributes and elements within a ContentComponent element are provided in Table 6
of 5.3.4.2. 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
[ ComtentCompornent gescription of a contentcomponent
@id 0] specifies an identifier for this media component. The
attribute shall be unique in the scope of the contgining
Adaptation Set.
@lang 0 same semantics as in Table 5fore1ang attribute
@contentType 0 same semantics as in Fablé 5 for GcontentTypp
attribute
@par 0] same semantics as in Table 5 for @par attribute
Accessibility 0...N same semantics as in Table 5 for Accessibilifty
element
Role 0...N same semantics as in Table 5 for Role element
Rating 0...N same semantics as in Table 5 for Rating elemept
Viewpoint 0N same semantics as in Table 5 for Viewpoint elgment
Legend:
For attributes: M=Mandatory, O=Optional,-OD=Optional with Default Value, CM=Conditionally Mandatory, F¥Fixed.
For elements: <minOccurs>...<maxOceurs> (N=unbounded)
Hlements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold
r¢ferring to those taken from the Base type that has been extended by this type.
§5.3.4.3 XML syntax
<!-- Content Cowppnent -->
<xs:complexTyre "ContentComponentType">
<xXs: sequence>
<xs:glefent "Accessibility" "DescriptorType" "o "unbound¢d" />
<xsnelement "Role" "DescriptorType" "o "unbounded" />
<X5S+element "Rating" "DescriptorType" "o "unbounded" />
KXs:element "Viewpoint" "DescriptorType" "o" "unbounded"/
<Xs: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 the media content during the defined Period.

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

start of tl

Each Rel
of one m

A Repre

Each R
Represe
in the @n

When a
concater
Represe
type as s

Dependg
attribute,
complen
of the @

present and/or decode the media content componepts contained in this dependent Representation.

For any|
Subseg
not equ
sequenc

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

attribute
format a

NOT

the dlecoding process does not need to access data from the complementary Representation(s) from any earligr

(sub

If a Rep

e next Period or the end of the Media Presentation.

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

bentation consists of one or more Segments.
bpresentation either shall contain an Initialization Segment or each.Media Segment in th

htation shall be self-initializing, i.e. the Media Segment itself conforms to/the media type as specifie
imeType attribute for this Representation.

[o NN ()]

Representation is not a dependent Representation, i.e. the @dependencyId attribute is absent, the
ation of the Initialization Segment, if present, and all eohsecutive Media Segments in on
htation shall represent a conforming Segment sequence as‘defined in 4.5.4 conforming to the medi
pecified in the @mimeType attribute for this Representation.

O O =5

nt Representations are described by a Representation element that contains a @dependencyIfd
Dependent Representations are regular Representations except that they depend on a set ¢f
entary Representations for decoding and/or présentation. The @dependencyId contains the valugs
i d attribute of all the complementary Representations, i.e. Representations that are necessary tp

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

ent of X and the n-th Subsegment-of Y shall be non-overlapping (as defined in 4.5.3) whenever m is
| to n. For dependent Representations the concatenation of the Initialization Segment with the
e of Subsegments of the dependent Representations, each being preceded by the corresponding
ol

2]

shall represent a conforming Subsegment sequence as defined in 4.5.4 conforming to the medi
b specified in the @mimeType attribute for this dependent Representation.

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

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

means tdg

esehtation is offered in a Media Presentation with MPDGtype="dynamic', it is recommended that
compensate such drift be included. For more details refer to A.8. T

The sem

antics 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.
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5.3.5.2 Semantics

Table 7 —Semantics of Representation element

Element or Attribute Name Use Description
Representation This element contains a description of a Representation.
@id M specifies an identifier for this Representation. The identifier

shall be ||niq||p within a8 Period unless the Rplnrpqn ation is

functionally identically to another Representation in.the
same Period.

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

5.3.9.4.4, the string shall only gontain characters thdt are
permitted within an HTTP-URL according to RFC 3986.

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

For dependent Representations this value specifies fthe
bandwidth according to the above definition for the
aggregation of this Representation and all complementary
Representations.

@gualityRanking (0] specifies a quality ranking of the Representation relgtive to
other Representations in the same Adaptation Set. Lower

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

@dependencyZd (0] specifies all complementary Representations the

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

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

This attribute shall not be present where there are n
dependencies.

@mediaStreamStructureld (0] The attribute may be present for Representations 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, Teer, and Tere

respectively, of the i-th SAP of type 1 to 3 in the
other media streams for any value of i from 1.0 the
number of SAPs of type 1 to 3 in any of the'media
streams.

- A media stream formed by concaténating the mediz
stream of a first Representatiopuntil Isay
(exclusive) of the i-th SAP oftype 1 to 3 and the
media stream of a second Representation (having
the same media stream'structure identifier value as
for the first Represgentation) starting from the Isay
(inclusive) of the i-th-SAP of type 1 to 3 conforms to
the specificatiomin which the media stream format
is specified‘for any value of j from 1 to the number
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 media stream structure identifier values for one
Adaptation Set shall differ from those of another Adaptation
Set.

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

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

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

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

SegmentBase 0.1 specifies default Segment Base information.
Eor mare details see 539

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

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

Legend:

B
réferring to those taken from the

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value,‘@M=Conditionally Mandatory.
For elements: <minOccurs>.
lements are bold; attributes are non-bold and preceded with an @, List.of'elements and attributes is in italics

..<maxOccurs> (N=unbounded)
bold
Base type that has been extended by this type.

§.3.5.3 XML syntax

<!-- Representation -->
<xs:complexType
<xs:complexContent>
<xs:extension
<xs:sequence>
<xs:element
<xs:element
"unbounded" />
<xs:element
<xs:element
<xs:element
</xs:sequence>
<xs:attribute
<xs:attribute
<xs:attribufe
<xs:attrijpub&
<xs:attribute
</Xs:exFanelon>
</xs:comprlexContent>
</xs:compi&xType>

RS
A\t

<!--«Skring without white
<x8:SimpleType
<xs:restriction

inatt
+

"y

+ n"oA

"RepresentationType">

"RepresentationBaseType">

"BaseURL" "BaseURLType" "o "unbounded" />
"SubRepggggntation” "SubRepresentationType" "o
"SegmeirtBase" "SegmentBaseType" "o"/>
"S&gméntList" "SegmentListType" "o"/>
LS&gmentTemplate" "SegmentTemplateType" "o"/>

F'id" "StringNoWhitespaceType" "required"/>
"bandwidth" "xs:unsignedInt" "required"/>
"qualityRanking" "xs:unsignedInt"/>
"dependencyId" "StringVectorType"/>

"StringNoWhitespaceType">

"mediaStreamStructureId" "StringVectorType"/>

spaces -->

s:string">

\n\ L PIV\}*"

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

<!-- Whitespace-separated

<xs:simpleType
<xs:list

</xs:simpleType>

list of strings -->

"StringVectorType">
"xs:string"/>

© ISO/IEC 2014 — All rights reserved
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5.3.6 Sub-Representation

5.3.6.1 Overview

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

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

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

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

>

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

O

[

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

[OREY)

If the @llevel attribute is absent, then the SubRepresentation element is solely used to provide a more
detailed fescription for media streams that are embedded:tin the Representation.

The semantics of the attributes and elements within.a Sub-Representation are provided in Table 8 of 5.3.6.2.
The XMU syntax of the Sub-Representation type is‘provided in 5.3.6.3.

5.3.6.2 | Semantics

Table 8 —Semantics of SubRepresentation element

Element pr Attribute Name Use Description
SubRepresentation specifies a Sub-Representation.
Rlevel 0] specifies the Sub-Representation level. If @ Level attribute

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

It not present, then the SubRepresentation element is
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

that are contained in this Sub-Representation as a

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

media content component.

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

CommonAttributesElements - Common Attributes and Elements’(attributes and elements

5.3.7.

from base type RepresentationBaseType). For detpils see

=

Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, \GM=Conditionally Mandatory.

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

lements are bold; attributes are non-bold preceded with an @, List of €lements and attributes is in italics bold|
r¢ferring to those taken from the Base type that has been extended bythis type.

§.3.6.3 XML syntax

<!-- SubRepresentation -->
<xs:complexType "SubRepresentationTyre)>
<xs:complexContent>
<xs:extension "RepresentationBaseType">

<xs:attribute "level" tyge=*xs:unsignedInt"/>
<xs:attribute "dependenCytevel” "UIntVectorType" />
<xs:attribute "bandyadth" "xs:unsignedInt"/>
<xs:attribute "contenfComponent" "StringVectorType"/>

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

<!-- Whitespace-separeted list of unsigned integers -->
<xs:simpleType pe X IntVectorType">
<xs:list IRe#"xs:unsignedInt" />

</xs:simpleType®™

.3.7 Common attributes and elements

.3:7.1 Overview

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

assigned common

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

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

© ISO/IEC 2014 — All rights reserved
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5.3.7.2 Semantics

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

Element or Attribute Name

Use

Description

Common attributes and elements

@profiles

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

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

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

The same syntax as defined in-5.:3*1.2 shall be used.

width

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

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

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

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

height

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

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

Sar

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

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

@frameRate

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

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

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 unknown.

@audioSamplingRate (0] Either a single decimal integer value specifying the sampling
rate or a whitespace separated pair of decimal integer

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

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

@mimeType M specifies the MIME type of the concatenation of the
Initialization Segment, if present; and all consecutivg Media
Segments in the Representation:

@segmentProfiles (0] specifies the profiles of\Segments that are essential|to
process the Representation. The detailed semanticqd depend
on the value of the @mimeType attribute.

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

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

@codecs (0] specifies the codecs present within the Representation. The
codec parameters shall also include the profile and level
information where applicable.

For segment formats defined in this specification thig
element shall be present and the contents of this attfibute
shall conform to either the simp-1list or fancy-1fst
productions of RFC6381, Section 3.2, without the erclosing
DQUOTE characters. The codec identifier for the
Representation's media format, mapped into the name
space for codecs as specified in RFC6381, Section B.3, shall
be used.

@maximumSAPPeriod (0] 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 inclusive of one
media stream in the associated Representations.

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

@startWithSAP (0] 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 if 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.

@

maxPlavoutRate

specifies the maximum playout rate as a multiple of the
regular playout rate, which is supported with the same
decoder profile and level requirements as the normal playout
rate.

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

¢

codingDependency

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

scanType

specifies the sean type of the source material of the video
media compoenent type. The value may be equal to one of

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

H

ramePacking

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

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

For details see 5.8.1 and 5.8.4.6

ludioChannelConfiguration

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

For details see 5.8.1 and 5.8.4.7.

ontentProtection

specifies information about content protection schemes used
for the associated Representations.

Fordetaitssee 58 tand 5841

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.

42
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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

ratad P
aSSUCTATC U M CPTESCTIatioNnTST

For details refer to 5.10.

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>..<maxOccurs> (N=unbounded)
Hlements are bo1ld; attributes are non-bold and preceded with an @.

© ISO/IEC 2014 — All rights reserved

43


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

ISO/IEC 23009-1:2014(E)

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" />
<xp:element "SupplementalProperty" "DescriptorType" mon
"unbounded" />
<xp:element "InbandEventStream" "DescriptorType" "o"
"unbounded" />
<xp:any "##other" "lax" "o" "unbounded" >
</xs|. sequence>
<xs:pttribute "profiles" "xs:string"/>
<xs:pttribute "width" "xs:unsignedInt" />
<xs:pttribute "height" "xs:unsignedInt"/>
<xs:pttribute "sar" "RatioType"/>
<xs:pttribute "frameRate" "FrameRateType" />
<xs:pttribute "audioSamplingRate" "xs:string"/>
<xs:pttribute "mimeType" "xs:string"/>
<xs:pttribute "segmentProfiles" "xs:string"/>
<xs:pttribute "codecs" "xs:string"/>
<xs:pttribute "maximumSAPPeriod" "xs:double"/>
<xs:pttribute "startWithSAP" "SAPType" />
<xs:pttribute "maxPlayoutRate" "xs:double"/>
<xs:pttribute "codingDependency" "xs:boolean"/>
<xs:pttribute "scanType" "VideoScanType" />
<xs:pnyAttribute "##other" "lax W\

</xs:cpmplexType>

<!-- Skream Access Point type enumeration -->

<xs:sipjppleType "SAPType">
<xs:frestriction "xs:unsignedInt">

<xp:minInclusive "o"/>
5:maxInclusive "e"/>
</xs|restriction>

</xs:sfimpleType>

<!-- Vjideo Scan type enumeration -->
<xs:sijnpleType "VideoScanType">
<xs:frestriction "xs:string"y
<xp:enumeration "progre®syve" />
<xp:enumeration "inteklaced"/>
<xp:enumeration "unkngwn" />

</xsfrestriction>
</xs:sfimpleType>

5.3.8 Subsets

5.3.8.1 Overview

Subsets pre 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.

Table 10 — Subset element semantics

Hlement or Attribute Name Use Description
Subset specifies a Subset
@contains M specifies the Adaptation’Sets contained in a Subset by groviding

a white-space separated list of the @id values of the conptained
Adaptation Sets:

@id o specifies.a unique identifier for the Subset.

Legend:

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

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

§5.3.8.3 XML syntax

<J'-- Subset -->
<ks:complexType "Subset§pe" >
<xs:attribute "cont@ihs" "UIntVectorType" "required"/>
<xs:attribute "id{_J} "xs:string"/>
<xs:anyAttribute () V¢4 "##other" "lax"/>
<J/xs:complexType>

8.3.9 Segments and Segment information

5.3.9.1 General

TIhisclause 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.

© ISO/IEC 2014 — All rights reserved 45


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

ISO/IEC 23009-1:2014(E)

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 Segmen i hall be presen rther if Seqmen emplate Or Segmen i is present on one level
of the higrarchy, then the other one shall not be present on any lower hierarchy level.

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

Several mechanisms are available to specify the Segment Information. Specifically, each Representation shgl
have assgigned exactly one of the following choices to determine the Segment Information, either by dire¢
presence in the Representation element or by inheritance from the higher levels:

—_

— |one or more SegmentList elements - for syntax and semantics refer10)5.3.9.3,

— |one SegmentTemplate element - for syntax and semantics refér 10 5.3.9.4,

=

— |one or more BaseURL elements, at most one SegmentBase‘element, and no SegmentTemplate (
SegmentList element. The SegmentBase element iscdéefined in 5.3.9.2.

NOTE: These rules do not prohibit the usage of the BaseURL element together with SegmentList g
SegmentTemplate. If the BaseURL is present_together with the either the SegmentList or the
Seg]:entTemplate, then processing according 1056 is applies.

=

[N

All three|elements SegmentBase, SegmentTemplate and SegmentList share common elements base
on the [SegmentBase element. Furthermore, SegmentTemplate and SegmentList share commo
attributeg and elements. The common information is defined in 5.3.9.2.

>

The deriyation and details of Initialization, Media, Index and Bitstream Switching Segment Information based
on the above information is provided'in 5.3.9.5.
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5.3.9.2 Segment base information
5.3.9.21 Overview

The SegmentBase element is sufficient to describe the Segment Information if and only if a sing
Segment is provided per Representation and the Media Segment URL is included in the BaseURL ele

In case multiple Media Segments are present, either a SegmentList or a SegmentTemplate shall

2014(E)

le Media
ment.

be used

to describe the Segment Information. SegmentList or a SegmentTemplate share the multiple Segment

ase Information as provided In 5.3.9.2.2, Table 12.

I{ the Representation contains more than one Media Segment, then either the attribute @dtradtiq
lement SegmentTimeline shall be present. The attribute @duration and the element SegmentT:
all not be present at the same time.

egments described by the Segment base information are referenced by an HTTR-URL conformi
type URLType as defined in Table 13.

he semantics of the attributes and elements for the SegmentBase—¢lement and the Segmd
imformation are provided in 5.3.9.2.2, Table 11 and the multiple Segment base information in Ta
§.3.9.2.2. The XML syntax of the Segment Base Information is provided'in 5.3.9.2.3.

5.3.9.2.2 Semantics

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

n or the
Ilmeline

g to the

ent base
ble 12 in

Hlement or Attribute Name Use Description
SegmentBase specifies Segment base element.
Segment Base Information This element also specifies the type for the

Segment base information that is the base
other elements.

type for

@timescale o specifies the timescale in units per second
used for the derivation of different real-timg

If not present on any level, it shall be set tq

NOTE: This may be any frequency b
typically is the media clock frequency
of the media streams (or a positive in
multiple thereof).

duration values in the Segment Information.

5 to be

Lt
of one
eger

@presentationTimeOffset 0] specifies the presentation time offset of the

i.e. the presentation time value of the medi
Period.
The value of the presentation time offset in

and the value of the @timescale attribute.

If not present on any level, the value of the
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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 larger than the
time-shift buffer than signalled.on"MPD level,
not all Representations may be-available for
switching.

@indexRange

specifies the byte range thatContains the Segment
Index in all Media Segments of the
Representation.

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

If,not present the value is unknown.

@indexRangeExact

oD

default
"false"

when set to 't rue' specifies that for all Segments
in the Representation, the data outside the prefix
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 @indexRange
is absent.

@availabilityTimeOfifset

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

The offset provides the time how much earlier
these segments are available compared to their
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, then'it mpy be
inferred by the client that the segment is ayailable
at its announced location prierbeing complete.

Initialization 0..1 specifies the URL including a possible bytg range
for the Initialization"Segment.
For the type definition refer to Table 13.
RepresentationIndex 0..1 specifies the URL including a possible bytg range

for the Representation Index Segment.

For the type definition refer to Table 13.

Legend:

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

Table 12 — Semantics of MultipleSegmentBaselnformation type

Hlement

or Attribute Name

Use

Description

MultipleSegmentBaséelnformation

specifies multiple Segment base informatign.

@duration

If present, specifies the constant approximate
Segment duration.

All Segments within this Representation 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 aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For glements: <minOccurs>...<maxOccurs> (N=unbounded)

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

Table 13 — Semantics of elements of type URLType

Element pr Attribute Name Use Description
Elemept of type URLType defines an HTTP-URL
@squrceURL ) specifies the source URL-part and shall be formatted either

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

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

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

The byte range shall be expressed and formatted as a
byte-range-spec as defined in RFC 2616, Clause
14.35.1. 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

<!-- Spgmght/ Information base -->
<xs:comptexType "SegmentBaseType'">
<xs:pe@gdence>
<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 "MultipleSegmentBaseType">
<xs:complexContent>
<xs:extension "SegmentBaseType">
<xs:sequence>
<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>
ccomplexTyne

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

</xs:complexType>

5.3.9.3 Segment list

5.3.9.3.1 Overview

he Segment list is defined by one or more SegmentList elements. Each SegmentList element itself
ntains a list of SegmentURL elements for a consecutive list of Segment URLs. Each Segment YRL may
ntain the Media Segment URL and possibly a byte range. The Segment URL element may also cpntain an

Index Segment.

he semantics of the attributes and elements_for the Segment list are provided in 5.3.9.3.2, Tablg 14. The
AML syntax of the Segment Information is provided in 5.3.9.3.3.
§.3.9.3.2 Semantics
Table 14 — Semantics of SegmentList element
Hlement or Attribute Name Use Description
SegmentList specifies Segment information.
@xlifikshref (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 either
"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.

© ISO/IEC 2014 — All rights reserved
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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.

@mediaRange (0] specifies the byte range within the resource
identified by the @media corresponding tofthe
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 t6 a single
expression identifying a €ontiguous range of bytes.

If not present, the Media Segment is the entire
resource referenced’ by the @media attribute.

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

Itshall 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 present
either, then no Index Segment information is
provided for this Media Segment.

If not present and the @indexRange present, then
the @media attribute is mapped to the @index. If
the @media attribute is not present either, then
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 in
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 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

L e Lo

L ————————
<xs:complexType
<xs:complexContent>
<xs:extension
<xs:sequence>
<xs:element
</xs:sequence>
<xs:attribute
<xs:attribute
</xs:extension>
</xs:complexContent>
</xs:complexType>

"SegmentURL"

"xlink:href"/>

-—>
"SegmentURLType">

<!-- Segment URL
<xs:complexType
<xs:sequence>

<xs:any "##other"
</xs:sequence>
<xs:attribute "media"
<xs:attribute "mediaRange"
<xs:attribute "index"
<xs:attribute "indexRange"
<xs:anyAttribute "##other"

</xs:complexType>

"SegmentListType">

"xlink:actuate"

"MultipleSegmentBaseType">

"SegmentURLType"

"onRequest"/>

"lax"

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

"o N'unboungled" />

~N-"T0"

"unbounded" />

"lax"/>

§3.9.4 Segment template

5.3.9.4.1 Overview

he Segment template is defined by the SegmentTemplate element. In this case, specific identifiers that are
bstituted by dynamic values:assigned to Segments, to create a list of Segments. The substitution fules are

rovided in 5.3.9.4.4.

he semantics of the.attributes and elements for the Segment list are provided in 5.3.9.4.2, Tablg 15. The

hve

8.3.9.4.2 Sémantics

ML syntax of the Segment Information is provided in 5.3.9.4.3.

Table 15 — Semantics of SegmentTemplate element

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

For more details refer to 5.3.9.4.4.

@initialization o specifies the template to create the Initialization
Segment. Neither $Number$ nor the $Time$ identifier
shall be included.

For more details refer to 5.3.9.4.4.

@bitstreamSwitching 0] specifies the template to create the Bitstream
Switching Segment. Neither $Number$.-nehthe
$Time$ identifier shall be included.

For more details refer to 5.3.9.4:4.

Legend:
For aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For eglements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements|are bold; attributes are non-bold and preceded with an @.
5.3.9.4.3 XML syntax
<!-- Spgment Template -->
<xs:copplexType "SegmentTemplateType">
<xs:fpomplexContent>
<xfp:extension "MultipleSegmentBaseType">
xs:attribute "media" "xs:string! (>,
xs:attribute "index" "xs:string{(%>
xs:attribute "initialization" ps"xs:string" />
xs:attribute "bitstreamSwitching™ ¥ "xs:string" />
</Ks:extension>
</xs| complexContent>
</xs:cpmplexType>

5.3.9.4.4 Template-based Segment URL construction

The S
Segment
attribute

In each |
Identifier]
identifier

[

begmentTemplate@media attribute, the SegmentTemplate@index attribute, th
rTemplate@initialization attribute and the SegmentTemplate@bitstreamSwitchinp
each contain a string that may contain one or more of the identifiers as listed in Table 16.

URL, the identifiers from Table 16 shall be replaced by the substitution parameter defined in Table 16.
matching is case-sensitive. If the URL contains unescaped $ symbols which do not enclose a vali
then the result of URL formation is undefined. In this case it is expected that the DASH Client ignoreg

n O

the entirle containing Representation element and the processing of the MPD continues as if th

[Z

Representation element was not present. Ihe format of the identifier IS also speciiied in [able 10.

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. "$$" is replaced with a | not applicable
single "$"
3RepresentationID$ | This identifier is substituted with the value of the | The format tag) shall| not be
attribute Representation@id of the containing | present.
Representation.
INumber$ This identifier is substituted with the number of the | The format tag may be present.
corresponding Segment.
If no format tag is prfesent, a
default format tag with yidth=1
shall be used.
$Bandwidth$ This identifier is substituted with the ,valde of | The format tag may be present.
Representation@bandwidth attribute-value.
If no format tag is present, a
default format tag with yvidth=1
shall be used.
HTime$ This identifier is substituted ‘with the value of the | The format tag may be present.
SegmentTimeline@t, attribute for the Segment
being accessed. Either\$Number$ or $Time$ may | If no format tag is present, a
be used but not both(at the same time. default format tag with width=1
shall be used.
5.3.9.5 Segment information
§8.3.9.5.1 Overview
Tlhe Segment Information provides the following information:
— the,presence or absence of Initialization, Index and Bitstream Switching Segment informatio
—~the HTTP-URL and possibly a byte range for each accessible Segment in each Representation,

1 Lo C
air vaiiu OTyiticrl

£ 1101 Al ] PN . ol AMP
UUT\LO UTULIAITU Uy uic vuriiaiiirty it o,

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

© ISO/IEC 2014 — All rights reserved
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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

Segmen{Templatetimitiatizatrtomrattributethat-maycontaimBREandbyterange-informatiomorURL

constructfion rules for the Initialization Segment.

If neithe Initialization element nor SegmentTemplate@initialization attribute are present for
Represeptation then each Media Segment within the Representation shall be self-initializing.

j V)

For services with MPD@type="dynamic', the Segment availability start time of the Initialization Segment
the sum pf the value of the MPDRavailabilityStartTime and the PeriodStart time as defined in 5.3.2.1 ¢
the contpining Period and the Segment availability end time of the Initialization ,Segment is the larges
Segmen{ availability end time of any Media Segment in this Representation. For Segment availability of Medi
Segments refer to 5.3.9.5.3.

[V A=A 7))

The datd structures retrieved from the Initialization URL are defined in 6.2.2.

5.3.9.5.3] Media Segment information

)

If a Repiesentation consists of more than one Media Segment, ¢hen this ach Representation has assigned
list of consecutive Media Segments. The list may be specified explicitly by one or more SegmentLis
elementg or implicitly by a SegmentTemplate element.

(v

Each enfry in this Media Segment list has assigned the-following parameters:
— |A valid Media Segment URL and possibly a byte range,
— |the number and position of the Media Segment in the Representation,

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

— |the MPD duration of\the Media Segment providing an approximate presentation duration of the
Segment.

o)

The MPD start time and.the MPD duration may be approximate and do not necessarily reflect the exact Medi
Presentdtion time. For-more details on the relation of MPD start times and Media Presentation time refer t
7.2.1.

@)

In order {o obtain the list of Media Segment URLs, i.e. the URL for each Segment at a specific 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 replacing the
$Time$ identifier with ((k-1) + (Ksw@r-1))* @duration with ksw: the value of the
@startNumber attribute, if present, or 1 otherwise. Further, the media time of the Segment

shall be accurately expressed by the MPD information in the following sense:

— the value ((k-1) + (kstar-1) )* @duration is identical to the earliest presentatio
the segment.

n time in

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

tha od e ottt
e e OO T C oI atta rioutcT

I

or the derivation of the MPD start time and duration of eachiMedia Segment in the list of Media S
the position k of the Media Segment and the following information is used.

— if the SegmentTimeline element is present, then the time address shall be (determined by

replacing the $Time$ identifier with the earliest presentation time of the k-th seg
documented in the Segment timeline in 5.3.9.6.

ment as

if one or more SegmentList elements are present they contain itself:a list of SegmentURL

elements for a consecutive list of Media Segment URLs. The number of'the first Segment
within this Period is determined by the value of the SegmentList@startNumber at

n the list
ribute, if

present, or it is 1 in case this attribute is not present. The sequie€nce of multiple SegmentList

elements within a Representation shall result in Media Segment. List'with consecutive numbe

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

If neither @duration attribute nor SegmentTimeline element is present, then the Repre
shall contain exactly one Media Segment.\The MPD start time is 0 and the MPD duration is

rs.

provided

bgments,

sentation
obtained

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

If @duration attribute is presentithen the MPD start time of the Media Segment is determi
- (kstart- 1)) times the value .of the attribute @duration with ks the value of the @starf

hed as (k
[Number

attribute, if present, or 1 otherwise. The MPD duration of the Media Segment is the valjie of the

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

below for

If @duration attribute is not present and the SegmentTimeline element is present then rules in

5.3.9.6 apply-to_determine the start time and duration of each Media Segment in the Media
list.

To determine the duration of the only or the last Media Segment of any Representation in
the WIPD shall include sufficient information to determine the duration of the containing Pe
example, the MPD@mediaPresentationDuration, oOr Period@duration, (
Period@start may be present.

Segment

a Period,
riod. For
r next

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 ithe
Segmen{ availability start time. This adjusted segment availability start time provides a time instant in_ wall-
clock tfme at which a Segment becomes an available Segment. Note that ()if~ the
GavailabilityTimeComplete 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 MPID shall include URL information for all Segments with an availability start time less-than both (i) th
end of tHe Media Presentation and (ii) the sum of the latest time at which this version of the MPD is availabl
on the sgrver and the value of the MPD@minimumUpdatePeriod.

[¢)

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

5.3.9.5.4 Index Segment information

Each Sggment typically has assigned Segment Index information¢that may be provided in an explicitly
declared|Index Segment.

The pregence of explicit Index Segment information is indicated

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

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

— |by the presence of 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 to the
number of the corresponding Media Segment. If not present, the SegmentTemplatelindejx
attribute constitutes a‘reference to Representation Index.

The @inHexRange attribute’may also be used to provide the byte range for an index within a Media Segment
where thjs is allowed by-the Media Segment format. In this case the @index attribute shall not be present an
the rang¢ specified-shall lie completely within any byte range specified for the Media Segment.

[oX

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

The data.strictures retrieved from the URI rnfnrring toan Index Qngmnnf are defined in6.24

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
Initialization Segment in 5.3.9.5.2.

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

§5.3.9.6.1 General

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

— the specification of arbitrary Segment durations,

— the specification of accurate Segment durations for one mediarstream where the duration expresses
presentation duration of the Segment, and

— the signalling of discontinuities of the Media Presentafion timeline for which no Segment|data are
present in a specific Representation.

or compactness the syntax of this element includes‘run-length compression to express a sequence of
egments having constant duration.

[dsMmn|

he SsegmentTimeline element shall contain atlist of S elements each of which describes a sequence of
ntiguous segments of identical MPD duration.“The S element contains a mandatory @d attribute specifying
the MPD duration, an optional @r repeat count attribute specifying the number of contiguous Segments with
identical MPD duration minus one and-an optional @t time attribute. The value of the @t attribute minus the
lue of the @presentationTimeOffiglet specifies the MPD start time of the first Segment in the series.

he @r attribute has a defaultwalue of zero (i.e., a single Segment in the series) when not present. For
ample, a repeat count of-three means there are four contiguous Segments, each with the same MPD
uration. The value of the @ attribute of the S element may be set to a negative value indicatind that the
uration indicated in @dis promised to repeat until the set of the next S element or if it is the last S element in
the SegmentTimeline element until the end of the Period or the next update of the MPD, i.e. it is freated in
the same way as the)kRduration attribute for a full period.

ny @d valugsshall not exceed the value of MPD@maxSegmentDuration.

he textual order of the S elements within the SegmentTimeline element shall match the numbefing (and
thus’time) order of the corresponding Media Segments.

When the SegmentTemplate is in use and the $Time$ identifier is present in the
SegmentTemplate@media then

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

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

— the value of @timescale shall be identical to the value of the timescale field in the first
‘sidx’ box,
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XML syn

5.3.9.6.2

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.

NOTmmmmmnmw
from the actual Media Segment, e.g. by the use of the Segment Index, the Segment URL may be generated withouit

Semantics

hg of the updated MPD that contains the update to the Segment Timeline.

antics of the attributes and elements for Segment Timeline are provided in 5.3.9.6.2, Table 17. Th
tax of the Segment Timeline is provided in 5.3.9.6.3.

Table 17 — Semantics of SegmentTimeline element

Element

br Attribute Name

Use

Description

BegmentTimeline

specifies the Segmént timeline information

S

specifies Segment start time and duration for a
contiguous, sequence of segments of identical durations.

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

@t

specifies the MPD start time, in @t imescale units, the
first Segment in the series starts relative to the beginning
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 s
elements, the value shall be assumed to be the sum of
the previous s element's earliest presentation time and

4\

4 o i L H Qi 1k (o
contguousSGuratton—repreviotusS—StT——co— (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 @.

§.3.9.6.3 XML syntax

<!-- Segment Timeline -->
<xs:complexType "SegmentTimelineType">
<xs: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" "o
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
</xs:element>
<xs:any "##other" "lax" oal "unbounded" />
</xs:sequence>
<xs:anyAttribute "##other" "lax"/>
</xs:complexType>

8.4 Media Presentation Description updates

I{ MPDRtype is set to 'dynamic', the MPD may be updated during the Media Presentation. Updateq typically
axtend the accessible Segment list for each (Representation, introduce a new Period, update Segment
¢cations or terminate the Media Presentation:

When 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 values-of-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 Representation apgearing 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:

5.5 MPD assembly

5.5.1 Introduction

A mechgnism for referencing a_remote element entity from within a local MPD is defined. A subset of W3C
XLINK simple links is defined.consisting of

If the MAD is,updated, then the rules in 5.3 apply to the MPD after dereferencing all remote element entities.

5.5.2 Syntax-and-semanties

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

[0

Q

NOTE 3 The second condition above ensures that sufficient media is contained in each Representation to present
the Media Presentation up to Texp(i) for a client that begins playing each Segment at the earliest possible time (ifs
availpbility start time).
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upddtes to the MPD are expected in order to provide the start time of thefirst Period, which coincides with the start ¢

>

NOTE 7 If the @minimumUpdatePeriod is set to Qi then as a consequence of NOTE 2, all segments wif
availpbility start time less than the request time of the MPD are available at the location advertised in the MPD.

— [restricted syntax-and semantics as specified in 5.5.2, and

— [the processing model as specified in 5.5.3.

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 RFC 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 used in.prder
to enable targeted resolution of the same HTTP-URL provided in-this
attribute. Detailed requirements on the support and usage of such
technologies are outside the scope of this standard.

@xlink:show Defines the desired behaviour of the remote element entity‘once dereferenged
from within a MPD as defined in W3C XLINK.

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

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

@xlink:actuate Defines the desired timing of dereferencing a remote element entity from wfithin
a MPD as defined in W3C XEINK. The following attribute values are allowed in
this part of ISO/IEC 23009:

3) onLoad: amnapplication should dereference the remote element|entity
immediately on loading the MPD.

4) onRebuest (default): according to W3C Xlink, an application should
dereference the remote element entity only on a post-loading [event
triggered for the purpose of dereferencing. In the context of this Fart of
ISO/IEC 23009, the application dereferences the link only for |those
resources it needs (or anticipates it probably will need) and at the time
when it needs the content of the remote element entity for playout.
Examples include dereferencing a link in a Period element when the
play-time is expected to enter that Period, dereferencing an Adaptation
Set link when it appears to contain Representations that will be
needed, and so on.

he-estricted schema for XLINK in the context of ISO/IEC 23009 is referred to as "xlink.xsd" in any sghema in
t[II HROAEC-23609-amt-defimed-mst .

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.
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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.

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.

The x1ink:href may contain a URN as urn:mpeg:dash:resolve-to-zero:2013. If this value

nracant—th ala 1 h | L atteiba it and Al o 1 o ‘d oo tnelbidad

5)

The rem
element

1)

The rem

embedded into the MPD by applying the following rules;

1)

2)

5.6 Be

HS n a mant containina tha el 1 ottt o H
o pPrestrt et oMM er—aamoutCant—amr ¢ X r i aumoote s heroae o

the element containing @x1ink:href shall be removed at the time when the resolution is due.

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

|

bte element entity referenced with @x1ink:href within an element of the MPD (refeffred to as MP
shall be formatted according to the following rules:

Only a single top-level element type of the same type as the MPD elementishall be included in

remote element entity. However, multiple top-level elements of the same type may be included in

remote element entity unless explicitly restricted. If multiple top-level elements are obtained from th
remote element entity, the elements shall be in appropriate order and-the first element shall replac
the MPD element. All additional top-level elements shall be inserted:immediately after this element i
the order in which they appear.

S5 O 0D D

The remote element entity may contain another @x1ink:h%ef attribute with @x1link:actuate set
to onRequest. In this case the resolution to the referenced remote element entity is expected o
happen only when the latter is needed again after processing the content in the returned document.

ote element entity referenced from within an MPD (referred to as appropriate targets) shall be

If the remote element entity is empty, all.@x1 ink attributes shall be removed from the element in the
MPD and the remaining attributes and child elements shall not be changed.

If the remote element entity is_nhon-empty, the original element in the MPD that contains
@xlink:href shall be replaced-with the content in the remote element entity. If multiple top-level
elements are obtained from-the remote element entity, the elements shall be in appropriate order and
the first element shall replace the MPD element. All other top-level elements shall be inserted
immediately after this element in the order in which they are declared.

All XLINK attributesinitially present in the MPD shall be removed after dereferencing is completed.

All resourcesin-the remote element entity referenced by @x1ink:href shall have an availability end
time as specified by MPDRavailabilityEndTime.

se“URL Processing

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 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 \fqr
example a common Content Delivery NetworkK.

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

S

@byteRange (0] if present specifies HTTP partial GET requests may
alternatively be issued by adding/.the byte range intola
regular HTTP-URL based en.the value of this attribufe and
the construction rules in\Annéx E.2.

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

[

NOTE <,8uch alternative requests are expected to not
be used unless the DASH application requires this. For
more details refer to Annex E.

CavailabilityTimeOffset 0 spécifies an offset to define the adjusted segment ayailability
tirde. For semantics, refer to Table 11.

If the value is present in SegmentBase then this attfibute
should not be present. If present in SegmentBase and
BaseURL the value in BaseURL shall be ignored.

CavailabilityTimeComplete @) specifies if all Segments of all associated Representpation
are complete at the adjusted availability start time. Fpr
semantics, refer to Table 11.

If the value is present in SegmentBase then this attiibute
should not be present. If present in SegmentBase and
BaseURL the value in BaseURL shall be ignored.

Legend:

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

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

ﬂ.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
specified

each level of the MPD are resolved according to RFC3986 with respect to the BaseURL element
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 re
then the

lative URLs are specified and the document base URI cannot be established according to RFC3986
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 follow

ing levels:

5.6.5 Alternative base URLs

If alternd
accessib
element
URI” and

5.7 Pr

571 C

Descripti

ProgramInformation element.

When m
element
attribute.

For each
and a UR

The sem
The XML

5.7.2 Semantics

On MPD level in MPD . BaseURL element. For details refer to 5.3.1.2.
On Period level in Period.BaseURL element. For details refer to 5.3.2.2.
On Adaptation Set level in AdaptationSet.BaseURL element. For details refer t9,5.3.3.2.

On Representation level in Representation.BaseURL. For details refer t0,5.315.2.

[¢]

tive base URLs are provided through the BaseURL element at anydevel, identical Segments shall b
e at multiple locations. In the absence of other criteria, the DASH Client may use the first BaseUR
as “base URI". The DASH Client may use base URLs pravided in the BaseURL element as “bas

[OF =

may implement any suitable algorithm to determine which:URLs it uses for requests.

pogram information

verview

ve information on the program may'-be provided for a Media Presentation within the

Lltiple ProgramInformation elements are present, the @1lang attribute shall be present and each
shall describe the Media Presentation sufficiently in the language defined by the value of the @1anp

language, the program) information may specify title, source of the program, copyright information,
RL to more information’

antics of the atfributes within the ProgramInformation element are provided in Table 20 of 5.7.2.
syntax of ProgramInformation element is provided in 5.7.3.

Table 20 — Program information semantics

Element or Attribute Name Use Description
ProgramInformation specifies descriptive information about the program
@lang (0] Declares the language code(s) for this Program Information.

The syntax and semantics according to IETF RFC 5646 shall
be applied.

If not present the value is unknown.
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@moreInformationURL

@) 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,
usually starting with the copyright symbol, unicede U+00A9
Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally-Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bo1ld; attributes are non-bold and preceded with an @.

§5.7.3 XML syntax

<!-- Program Information -->
<xs:complexType "ProgramInformationType">
<XS:sequence>

<xs:element "Title" "xs:string" AN />

<xs:element "Source" "xs:string" <="0"/>

<xs:element "Copyright" "xs:string" QN "o"/>

<xs:any "##other" "] AR "o" "unbounded" />
</xs:sequence>
<xs:attribute "lang" "xs:language'\R

<xs:attribute "moreInformationURL" %
<xs:anyAttribute "##other" ¥
</xs:complexType>

"xs:anyURI"/>
"lax"/>

8.8 Descriptors

5.8.1 General

that provides a URI to(identify the scheme and an optional attribute @value and an optional attrib
he semantics of the €lement are specific to the scheme employed. The URI identifying the scheme
RN or a URL.

J‘he descriptor elements are all structured in the same way, namely they contain a @schemeIdUri

—

1rlw this part of JISO/IEC 23009, specific elements for descriptors are defined in 5.8.4.
h

nat“employs DASH formats to instantiate the description elements with appropriate scheme infi

attribute
ute @id.
may be a

e MPD. does not provide any specific information on how to use these elements. It is up to the application

brmation.

t
However, this part of ISO/IEC 23009 defines some specific schemes in 5.8.5.

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

of a URI
Scheme

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
@Schemt‘J_d.ULJl_ Ull:y. Attlibutco dlld C:UIIIUI It ill UAtcl ID;UII Nndiricopduito  ditc IIUt uacd fUI dUtUIIII;II;II

equivalence. The @id attribute may be ignored for equivalence determination.

=

The semantics of the attributes within an element of the type DescriptorType are provided in Tablé 21 ¢
5.8.2. The XML schema definition of DescriptorType is provided in 5.8.3. The specific desgsiptors follo
these syptax and semantics.

<

5.8.2 Semantics of generic descriptor

Table 21 — Semantics of elements of type DescriptoxType

Element pr Attribute Name Use Description
Element of type specifies a descriptor
DescriptorType
@schemeIdUri M specifies aURI to identify the scheme. The semantics of this

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

@value (0] specifies the value for the descriptor element. The value
space and semantics must be defined by the owners of the
scheme identified in the @schemeIdUri attribute.

@id 0] specifies an identifier for the descriptor. Descriptors with
identical values for this attribute shall be synonymous, i.e.
the processing of one of the descriptors with an identical
value is sufficient.

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

Elements|aré.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>

.8.4 Specific descriptors

.8.4.1  Content protection

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

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

hen multiple ContentProtection elements are present;'each element shall describe a content p
heme that is sufficient to access and present the Representation.

.8.4.2 Role

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

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

addition, this partcofSO/IEC 23009 defines other roles schemes to support signalling for mult
gnals in 5.8.5.6.

.8.4.3  Accessibility

or theelement Accessibility the @schemeIdUri attribute is used to identify the accessibility
mployéed. Accessibility is a general term used to describe the degree to which the DASH Media Pre

rotection
e and/or

tension attributes and elements, such as the DRM system(s), encryption:algorithm(s), and key distribution
heme(s) employed, to enable a client to determine whether it can possibly play the protected content. The
ontentProtection element can be extended in a separate namespace to provide information specific to

rotection

b identify
functions

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

ple view

scheme
sentation

i$ available to as many people as possible.

NOTE Accessibility elements fulfill a very similar purpose with respect to media content

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

One Adaptation Set or one media content component may have assigned multiple accessibility purpo
within the same scheme.

Ses even

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://standardsiso.com/api/?name=736d07b1e413a3a7d1d5461c85af2c8e

ISO/IEC 23009-1:2014(E)

5.8.44 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

i ate-to-that di
is appropriate-to-thataudience.

This part of ISO/IEC 23009 does not define a rating scheme.
5.8.4.5 | Viewpoint
For the gdlement Viewpoint the @schemeIdUri attribute is used to identify the viewpoint-scheme employed,

Adaptatipn Sets containing non-equivalent Viewpoint element values contain‘different media content
compongnts. The Viewpoint elements may equally be applied to media content types that are not video.

Adaptatipn Sets with equivalent viewpoint element values are intended«to' be presented together. Th
handling|should be applied equally for recognized and unrecognized @schemeIdUri values.

[

This Parf of ISO/IEC 23009 does not define a viewpoint scheme.

5.8.4.6 | Frame-packing

For the|element FramePacking the @schemeIdUril\attribute is used to identify the frame-packing
configurgtion scheme employed.

O

Multiple FramePacking elements may be present-If so, each element shall contain sufficient information
select or|reject the described Representations.

[X

NOTE if the scheme or the value for all FramePacking elements are not recognized the DASH client is expectd
to ignore the described Representations. A client may reject the Adaptation Set on the basis of observing
FramePacking element.

[V

=

The desgcriptor may carry frame-packing schemes using the URN label and values defined fq
VideoFfamePackingTypeimISO/IEC 23001-8.

NOTIE: This part of ISOJIEC 23009 also defines frame-packing schemes in 5.8.5.6. These schemes are maintained
for bpckward-compatibility, but it recommended to use the signalling as defined in ISO/IEC 23001-8.

5.8.4.7 | Audio-channel configuration

O

For the ¢lement AudioChannelConfiguration the @schemeIdUri attribute is used to identify the audi
channel configuration 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 if the scheme or the value for this descriptor is not recognized the DASH client is expected to ignore the
descriptor.

The descriptor may carry audio channel configuration using the URN label and values defined for
OutputChannelPosition in ISO/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

rocessing-of the descriptoris-essential to properly use the information-in-the parent element that contains this
~ L L L 7 L

descriptor unless the element shares the same @id with another EssentialProperty element,

I{ EssentialProperty elements share the same @id, then processing one of the EssentialProperty
lements with the same value for @id is sufficient. At least one EssentialProperty element| of each
istinct @id value is expected to be processed.

o 0

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

=

lultiple EssentialProperty elements with the same value for @id andywith different values for gid may
e present.

(o

5.8.4.9 Supplemental Property Descriptor

Hor the element SupplementalProperty the Media PreSentation author expresses that the descriptor
ontains supplemental information that may be used by the\DASH client for optimized processing.

Q

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

=

lultiple SupplementalProperty elements'may be present.
5.8.4.10 Asset Identifier

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

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

5.8.5 Specific'scheme definitions

5.8.5.1 General

Tlhe~definition of specific schemes (both syntax and semantics) to be used in any of the descriptor glements
requires the definition of the URT by the authors 1o INk 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 Representations based on ISO/IEC 13818-1 (MPEG-2 Transport Stream), the following URMane
is defined 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 hexadecimal
Representation of the 16-bit CA_system_|D from the CA descriptor as defined in ISO/IEC 13818-1.

— |For Representations based on ISO/IEC 14496-12 a content protection stheme using the Protection

System Specific Header Box defined in ISO/IEC 23001-7 .may be identified in the
ContentProtection element. In this case a UUID URN as defined in RFC 4122 indicating the
UUID specified in the Systemld field of the Protection System,/Specific Header Box shall be useq.
This does not imply that such schemes cannot define alternative: URNSs, or that all UUID URNSs refer
to schemes of this type.

5.8.5.3 | Frame-packing

The following defines a set of URIs that identify specific frame-packing arrangements, i.e. schemes contained
in the FriamePacking element:

C)

— |For Adaptation Sets or Representations*that contain a video component that conforms to ISO/IE
14496-10, the URI urn:mpeg:dash#14496:10: frame packing arrangement type:2011
defined. The @value shall be valueas defined for videoFramePackingType in ISO/IEC 23001-8{ .

[

C)

— |For Adaptation Sets or Representations that contain a video component that conforms to ISO/IE
13818-1, the URI urn:mpeg:dash:13818:1:stereoc video format type:2011 is defined.
The @value shall be value'as defined for videoFramePackingType in ISO/IEC 23001-8.

5.8.5.4 | Audio channelconfiguration schemes

The following defines ‘a URI that identifies channel configuration signalling for Representations that contain a
audio component™\The URI "urn:mpeg:dash:23003:3:audio channel configuration:2011"
defined o indicate”the channel configuration as defined by Table 68 (Channel Configurations, meaning ¢
channelConfidgurationIndex, mapping of channel elements to loudspeaker positions') of ISO/IE
23003-3]| The @value shall be the value as defined for OutputChannelPosition in ISO/IEC 23001-8.

OS5 0 S

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)
bubtitle subtitles (see note 3 below)
hain main media component(s) which is/are intended for presentatiofiif-no other infgrmation
is provided
b lternate media content component(s) that is/are an alternative to{(a) main media content

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

bupplementary media content component that is supplementary.to a media content component of a
different media component type (see Note 4 ,below)

Commentary media content component with commentary (e.g. director's commentary) (typically
audio)
ub media content component which is presented in a different language from the driginal

(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 visual expgrience to
accompany a music track that is the primary content or (b) ambient audio accompanying a video ghowing
a live scene such _as-a sports event, that is the primary content, the accompanying media may be gssigned
a "supplementary role.

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

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

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 metrics descriptor

5.9.1

C

This part
metrics 3
the clien
element
the time
metric re

The sen
syntax o

The sem

5.9.2 Semantics

verview

of ISO/IEC 23009 does not define mechanisms for reporting metrics, however it does define-a set ¢f
nd a mechanism that may be used by the service provider to trigger metric collection and\reporting aLt
ks, should a reporting mechanism be available. The trigger mechanism is based on.the Metric

n the MPD. The element contains the list of DASH Metrics for which the measurements are desiredl,
interval and the granularity for the measurements, as well as the scheme aecording to which the
porting is desired.

antics of the attributes within the Metrics element are provided in-Table 23 of 5.9.2. The XML
Metrics element is provided in 5.9.3.

antics of the Reporting element are provided in 5.9.4.

Table 23 — Semantics of Metrics element

Element

br Attribute Name Use Desecription

Me

Lrics DASH metric element

@metrics M specifies all DASH Metrics (as a list of DASH Metric keys as
defined in Annex D, separated by a comma) that the client is
desired to report.

Range 0..N specifies the time period during which DASH Metrics
collection is requested. When not present, DASH Metrics
reporting is requested for the whole duration of the content.

@starttime 0] specifies the start time of the DASH Metrics collection
operation. When not present, DASH Metrics collection is
requested from the beginning of content consumption.

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

indicated in Media Presentation time and is relative to the
PeriodStart time of the first Period in this MPD.

NOTE: For example, if
MPD@availabilityStartTime is 14:30 and the
metrics collection is intended to start at 14:45, then
@starttime is 0:15.
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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 Media
Presentation time.
If not present, the value is identical to the Media
Presentation duration.
Reporting 1..N specifies information about the requested reporting method

dlnd 1011Tidls.
For more details refer to 5.9.4.

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally.Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bo1ld; attributes are non-bold and preceded with an @.

§5.9.3 XML syntax

<!-- Metrics -->
<xs:complexType
<xs:sequence>

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

</xs:complexType>

<xs:element "Reporting" "DescriptorType ' N2} "unbounded" />
<xs:element "Range" "RangeType" »N="0" "unbounded" />
<xs:any "##other" "laxM "o" "unbounded"
</xs:sequence>
<xs:attribute "metrics" "xs:string" g "required"/>
<xs:anyAttribute "##other" < NONT "lax"/>
</xs:complexType>
<!-- Metrics Range -->

"MetricsType">

"RangeType">
"starttime"
"duration" tyg

&Y xs:duration" />
"xs:duration"/>

5.9.4 Metric reporting

O

—

bporting-schemes.

ASH clients should collect'metrics based on the Metric element and report the collected metrics |
f the reporting schemes-in the Reporting descriptor in the Metrics element.

{is expected that elements containing unrecognized reporting schemes are ignored by the DASH clig

NoZreporting scheme is specified in this part of ISO/IEC 23009. It is expected that external specificat
defimeformats—anddetivery for the Teporting dataExtermat specifications defining=a Teportingscherme should

sing one

nt.

{ multiplecReporting elements are present, it is expected that the client processes one of the refognized

ons may

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

© ISO/IEC 2014 — All rights reserved

75



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

ISO/IEC

23009-1:2014(E)

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

— eV

DASH-s

5.10.2 MPD Events

5.10.2.1

Events may be signalled in the MPD. A sequence of events assigned to the media\presentation time may b

provided
specified
even if th

The Eve
@schemd
semantig

URN or @ URL.

A Periog
attribute
Stream.

As Even
to a spe
Event e

This spe
applicati
informati

Notsd
URI
Iden

The sem
semantid

ts signalled inband in the Representation as defined in 5.10.3.

ecific events are defined in 5.10.4.

Overview

in the MPD on Period level. Events of the same type are summarized_in'an Event Stream that
by an EventStream element in a Period element. Events shall terminate at the end of a Perio)
e start time is after the Period boundary or duration of the event extends beyond the Period boundar

S ]

o)

htStream element is structured in a similar way as the descriptor defined in 5.8, namely it contains
TdUri attribute that provides a URI to identify the schemeéetand an optional attribute @value. Th
s of the element are specific to the scheme employed. The URI identifying the scheme may be

N D

shall contain at most one EventStream element with the same value of the @schemeIdUrfi
and the value of the @value attribute, i.e. allC’Events of one type shall be clustered in one Event

[

Streams contain timed events, also. g fime scale attribute @timescale is provided to assign event
Cific media presentation time within ;the Period. The timed events themselves are described by th
ement.

[¢]

cification does not provide.any specific information on how to use Event Streams. It is up to th
bn that employs DASH fermats to instantiate the description elements with appropriate schem
bn. However, this part'of ISO/IEC 23009 defines some specific schemes in 5.10.4.

D @

[V

: A DASH application that uses one of these elements, defines a Scheme Identifier in the form of
and then defines the value space for the element when that Scheme Identifier is used. The Schem
tifier appears’in the @schemeIdUri attribute.

[

antics of the attributes within the EventStream element are provided in Table 24 of 5.10.2.2 and the
scof the attributes within the Event element are provided in Table 25 of 5.10.2.2. The XML syntax ¢

=

EventsS txéamahd-Eventelementisprovidedin5-140-23-

5.10.2.2 Semantics
Table 24 — Event Stream Semantics
Element or Attribute Name Use Description
EventStream specifies event Stream
76 © ISO/IEC 2014 — All rights reserved
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@xlink:href (0] specifies a reference to an external EventStream element

@xlink:actuate oD specifies the processing instructions, which can be either

default:

"onLoad" or "onRequest".

onRequest | This attribute shall not be present if the @x1ink:href attribute is
not present.

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

syntax. When a URL is used, it is recommended to also.cpntain a
month-date in the form mmyyyy; the assignment of the"\URLL must
have been authorized by the owner of the domainmame in| that
URL on or very close to that date. A URL may resolve to gn
Internet location, and a location that does resolve may stofe a
specification of the message scheme.

@value (0] specifies the value for the event stréam element. The valug space
and semantics must be defined by the owners of the scheme
identified in the @schemeIduxy attribute.

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

@timescale o specifies the timescalé.in units per seconds to be usedl for the
derivation of different’ real-time duration values in th¢ Event
elements.

Event 0..N specifies one event. For details see Table 25.

Events in Event Streams shall be ordered such that their
presentation time is non-decreasing.

Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Hlements are bo1ld; attributes aresnon-bold and preceded with an @.

Table 25 — Event Semantics

Hlement or Attribute'Name Use Description
Event specifies an event and contains the message of the gvent,
formatted as a string. The content of this element depends
on the event scheme.
@presentationTime oD specifies the presentation time of the event relative to the
default: 0 start of the Period.

The value of the presentation time 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 presentation time is 0.
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@duration o 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.
gid 0 specifies an identifier for this instance of the event Fvents
with equivalent content and attribute values in the Event
element shall have the same value for this attribute.
Legend:
For aftributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatery}
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements|are bold; attributes are non-bold and preceded with an @.
5.10.2.3| XML-Syntax
<!-- Efent Stream -->
<xs:conplexType "EventStreamType">
<xSs: sequence>
<xp:element "Event" "EventType" "o" AN "unbounded" />
<xp:any "##other" "lax" N0 "unbounded" />
</xs|: sequence>
<xs:pttribute "xlink:href"/>
<xs:pttribute "xlink:actuate" "onRequest" />
<xs:pttribute "schemeIdUri" "xs:anyURI" uMN"required"/>
<xs:pttribute "value" "xs:string"/>
<xs:pttribute "timescale" "xs:unsigned®e" />
</xs:cpmplexType>
<!-— Epent -->
<xs:conplexType "EventType">
<xSs: sequence>
<xp:any "##other" 5 M "lax" "o" "unbounded" />
</xs|: sequence>
<xp:attribute "presentati®nTime" "xs:unsignedLong" "o"/>
<xp:attribute "durationi N\ "xs:unsignedLong" />
<xp:attribute "id" typk=)xs:unsignedInt"/>
<xs:pnyAttribute W##other" "lax"/>
</xs:cpmplexType>
5.10.3 Imband EventSignalling
5.10.3.1| Overview
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 selecte

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 indicated by a separate
InbandEventStream element.

hox

.10.3.3.1 Introduction

he Event Message box (‘emsg') provides signalling for generic events related to the media presentation time.
he same semantics as for an event defined in the MPD specified in 5.10.2 applies.

he Event Message box (‘'emsg') also provides signalling that are specific for the DASH operations. The event
heme identifier and the events are defined in 5.10.4.

Media Segment if encapsulated in ISO BMFF may contain one or more‘event message (‘emsg’) [boxes. If
resent, any 'emsg' box shall be placed before any ‘moof’ box.

he carriage of event messages in the MPEG-2 TS is described in 5:40.3.3.5.
Hvent message boxes with scheme identifiers that are not ‘defined in the MPD should not be present. If a

DASH client detects an event message box with a scheme-that is not defined in MPD, the client is expected to
gnore it.

5.10.3.3.2 Definition

Box Type: “emsg’
Container:  Segment
Mandatory: No

Quantity: Zero or more

5.10.3.3.3 Syntax

dligned (8) class DASHEventMessageBox extends FullBox(‘emsg’, version = 0, fillags =
Q|

string scheme_id uri;

string value;

timescale;
presentation time delta;
event duration;

id;

message datall ;

unsigned)int (32
unsigné&d-int (32
unsigned int (32
unsigned int (32
tnsigned int (8)

}

}
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

tim

pre

of the scheme identified in the scheme id uri field.
escale provides the timescale, in ticks per second, for the time and duration fields within this box;
sentation 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 seament. The timescale is provided in
156 timescale field

evemnt duration provides the duration of event in media presentation time. The timescale is indjcated
id: q field identifying this instance of the message. Messages with equivalent semantics shall have the

mesgage data: body of the message, which fills the remainder of the message box:-"This may be empty
depending on the above information. The syntax and semantics of this field.must be defined by the
¢wner 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| Segment if encapsulated in MPEG-2 Transport Stream may ‘Contain one or more event message

(‘emsg’)

Transpo

The tragnsport stream packet carrying the start of the ‘emsg box shall have the

payloa

The complete Box. type field shall be present incthis first packet, and the payload size shall be at least B

bytes.

The continuation of box data will occupy ‘following transport stream packets from the same PID. The last

packet c

A segmgnt shall contain only complete boxes. If @bitstreamSwitching is set, and subsegments are used,
a subsegment shall contain only-complete “emsg” boxes.

For any

setto '0q".

5.10.4 DASH-spe€cific events

5.10.4.1

in the timescale field. The value 0xFFFF indicates an unknown duration.

ame value, i.e. processing of any one event message box with the same id is sufficient.

boxes encapsulated into transport stream packets.

it stream packets carrying the "emsg’ box shall use a-teserved fixed PID value of 0x0004.

I unit start indicator field set to "1°,\and the packet payload will start with the "emsg™ box.

brrying the end of the box will be padded using adaptation field stuffing bytes.

packet with PID value of 0x0004 the value of the transport scrambling control field shall b

[¢]

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"

2014(E)

@value Description

1 indicates that MPD validity expiration events as defined in 5.10.4.2 are signalled in

smaller than the event time.

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

defined in 5.10.4.2 at least in the last segment with earliest presentation tin
smaller than the event time. In addition the message includes an,MPD Pat
defined in 5.10.4.3 in the message_data field.

indicates that MPD validity expiration events as defined in 5.10.4.3 are sigrialled in
the Representation. MPD validity expiration is signalled in the event stream as

he
Ch as

.10.4.2 MPD validity expiration

PD validity expiration events provide the ability to signal to the clientthat the MPD with a specifi
time can only be used up to a certain media presentation time.

PD validity expiration shall be signalled for all updates causing an extension of the timeline, exce
bllowing ones:

—h

- The value of the MPD@minimumUpdatePeriod is-changed,
—+ The value of a SegmentTimeline.S@r haswchanged,

—+ Anew SegmentTimeline.S elementis added.

—

ne event message box shall document the following:

—+ the message_ data field contains the publish time of an MPD, i.e. the value of the MPD@publig

— The media presentation time beyond the event time (indicated time by presentation time d
correctly described-only by MPDs with publish time greater than indicated value in the messa
field.

-+ the eventduration expresses the remaining duration of Media Presentation from the event tin
eventduration is 0, Media Presentation ends at the event time. If OxFFFF, the media pre
duration is unknown. In the case in which both presentation time delta and event d
are’zero, then the Media Presentation is ended.

C publish

bt for the

I{the scheme id uri is setto "urn:zmpeg:dash:event:2012" and the value is set to 1, then the fields in

hTime.

elta)is
je _data

ne. If the
sentation
hration

Thistimpties-thatclientsattempting-toprocess-the-Media Presentation—at-the—event-time-ortaterare
to operate on an MPD with a publish time that is later than the indicated publish time in this box.

expected

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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MFD
EpublishTime="2012-11-01T09:06:41.4"
<Period BEstart=0>

MFD
EpublishTime="2012-11-01T09:06:31.6"
<Period BEstart=0>

<InbandEventStream
Escheme id wri="urn:mpeg:dash:event:Z0lz~
Bvalue="1"

P
el

<InbandEventStream
Escheme id wri="urn:mpeg:dash:event:Z0lz~
Bvalue="1"

P
el

</Period>

5.10.4.3

For DAS
shall be

The resu
would h3g

XPath s¢lectors shall at least include a check on*MPD@publishTime, and the last patch operation should
he value of MPDQRpublishTime.

change t

NOT

urn

6 Segment formats

6.1 Inf
The Seg
identified
with an H

URL <Period Bstart=118s >
V / <:{Pa~_—i-3a->/\ V
]" \ URL )( URL Lol / \ LRl
v N’ L
segment seqment Eegment segment segment
ept=105s ept=110s ept=118s ept=0s ept=5s
duraticn=5s iuration=5s Aduration=3is duration=tis duraticn=5s

H events with value 2, an MPD patch shall be included in.the message. The payload of this messag
b valid XML patch compliant to XML Patch Operationsdframework, as defined in IETF RFC 5261.

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

ave duration=0xFFFF

id=12345%

message data="2i012-11-01TO%:06:31.67

7

Figure 4 Example for MPD validity expiration to signal new Period

MPD Patch

[¢]

It of the patch application shall be parse-tree identical before any xlink resolution to the MPD that
ve been retrieved at event time.

E: Additional values for InbandEventStream@value when @schemeIDURI

:mpeg:dash:event:2012-are reserved for ISO/IEC.

'roduction

ment formats specify the syntax and semantics of the resources that are associated with HTTP-URL
by the-MPD. For example, an HTTP GET request to a resource identified in the MPD is responde
ITTP.response including an entity body that conforms to a segment format.

[oNN7))

Different

Segment types are defined in 6.2.

This Part of ISO/IEC 23009 focuses on Segment formats based on MPEG container formats. Specifically,

82

in 6.3, Segment formats are described for use with Media Segments based on the ISO Base Media
File Format as defined in ISO/IEC 14496-12;

In 6.4, Segment formats are described for use with Media Segments based on the MPEG-2
Transport Stream as defined in the ISO/IEC 13818-1;
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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.

21

Introduction

|_

our difrerent segment types dre detined.

.2.2

t

[da T

Initialization Segment

Initialization Segments containing initialization information for accessing the Representation [n 6.2.2,
Media Segments containing encoded media content components in 6.2.3,
Index Segments primarily containing indexing information for Media Segments’in 6.2.4,

Bitstream Switching Segments containing essential data to switch todhe-Representation to Which it is
assigned in 6.2.5.

1]1he Initialization Segment contains initialization information<for accessing the Representation. The
Initialization Segment shall not contain any media data with an)assigned presentation time.

NOTE  The Initialization Segment is conceptually processed by the media engine in Figure 2 to initialize the media

engines for enabling play-out of Media Segments of the €ontaining Representation.

.2.3 Media Segment

.2.3.1

Tlhe Initialization Segment is media format specifie. and more details shall be defined for each medja format
hat permits or requires the presence of an Initialization Segment.

General

Media Segment contains~and encapsulates media streams that are either described within thjs Media

egment or described by the Titialization Segment of this Representation or both.

In addition, 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 stream.

3) ' should provide information on how to access the Media Presentation within this Segment, g.g. exact
presentation time and an index. There is no requirement that a Media Segment starts with a SAP, but
15 possibie to signal i the MPDthatalmedia streams th a Segments withima 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 enables a client
to seamlessly switch Representations and jointly present multiple Representations.
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The Med

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.

ia_ Segment is media format specific and more details are specified for individual media formats.

6.2.3.2

Media S
access U
is divide

the presgntation time range in the Representation and corresponding byte range in the Segment occupied b

each Su
requests

NOT]
accel

In additi

presentation time of access units in each Subsegment of an indexednedia stream and the presentation time

of the firs

If a Segn
Index is

When m
media st

If no Sed

The Seg
Index inff
itself be
Segmen

Subsegments and Segment Index

bgments may contain multiple Subsegments. Each Subsegment shall contain a number of compler
nits. There may also be media-format-specific restrictions on Subsegment boundaries:{0 a Segment
| into multiple Subsegments this division is described by a compact Segment index, Which provides

O <<

pbsegment for one or more media streams. Clients may download this index in advance and then issu
for individual Subsegments.

E  Segment Index information is conceptually processed by the DASH accéss”client in Figure 2 in order fo
ss Subsegments by the use of HTTP partial GET requests.

—

bn, the Segment Index provides timing and stream access dnformation. This includes the earlies

t SAP, if present.

hent Index is present for at least one media stream;theh for any media stream for which no Segment
pbresent, referred to as non-indexed stream, the following applies:

every access unit of the non-indexed streams\shall be a SAP of type 1.
for each Subsegment, every non-indexed stream must contain exactly one access unit within th

Subsegment with presentation timexless than or equal to the earliest presentation time of th
Subsegment.

O

iltiple media streams are indexed in a single index file, the corresponding Segment Index for different
reams should index the samé number of Subsegments.

ment Index is provided for a Media Segment, then the Media Segment constitutes one Subsegment,

ment Index may,be included in the Media Segment, typically in the beginning of the file. Segment
brmation may also be provided in separate Index Segments as defined in 6.2.4. A Subsegment may
further subdivided using further Segment Indices. If a Subsegment only contains media data but np
Index;sitis referred to as Media Subsegment.

The Seg

ment Index may contain additional Subsegment indexing information for accessing different levels ¢f

Subsegn
A generi

ISO/IEC
case,

84

1ents In a Media subsegment. For more detalls refer 10 b.2.5.5.

¢ mechanism for indexing of Media Segments is provided by the Segment Index (‘sidx’) box in
14496-12. This indexing applies to all media formats defined in this part of ISO/IEC 23009. In this

the earliest presentation time of a  Subsegment is documented in the
earliest presentation time field.
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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\(*$six’) in
BO/IEC 14496-12.

6.2.4 Index Segment

ndex Segments contain information that is related to Media Segments and Jprimarily contain [indexing
pformation for Media Segments. An Index Segment may provide informationi/for one or more Media
egments.

(ds)

The Index Segment may be media format specific and more details shall_be defined for each medja format
that permits Index Segments.

6.2.5 Bitstream Switching Segment
A Bitstream Switching Segment contains data essential for-switching to the Representation it is assigned to.

Tlhe Bitstream Switching Segment is media format specific and more details shall be defined for eagh media
format that permits Bitstream Switching Segments.

4.3 Segment formats for ISO base media file format

6.3.1 Introduction

his Clause defines Segment formats based on the ISO Base Media File Format as spgcified in
O/IEC 14496-12. All Segmentiformats defined in 6.3 shall contain one or more boxes in accordancg with the

efinements on generic)concepts are introduced in 6.3.2. Segment formats are defined for Inifialization
egments (6.3.3), Media Segments (6.3.4), and Self-Initializing Media Segments (6.3.5). Bitstream $witching
egments and Index Segments are not defined for this media format.

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-speeifieeHRtSOHEC4496-12

6.3.2.4 | Subsegment Index

If the Supsegment Index is provided the Subsegment Index (‘ssix’) box in ISO/IEC 14496-12 shall be used.
Exact degfinitions for the use of the Subsegment Index (‘ssix’) box for the use with media fermats based o
the ISO lbase media file format are specified in ISO/IEC 14496-12.

>

6.3.3

nitialization Segment format
The Initiglization Segment shall conform to the ISO base media file format.

The Initiglization Segment shall contain an “ftyp” box, and a “‘moov” box) It shall not contain any “moof’
boxes. I may contain other boxes, such as the “pdin” box. The tracksiin the “moov” box shall contain n

samples|(i.e. the entry_count in the “stts”, “stsc”, and “stco” boxés shall be set to 0), and the “moov” bo
is thus small.

X O

NOTE  This may reduce the start-up time significantly as the lnitialization Segment needs to be downloaded before
any Media Segment can be processed.

The “mv¢x” box shall be contained in the “moov” box to.ndicate that the client has to expect movie fragments.
The “mv¢x” box also sets default values for the tracks and samples of the following movie fragments.

The Initiglization Segment provides the clientiwith the metadata that describes the encoding of the media
content, specifically of the Representation{The media engine in the client uses the information in the “mooy
box to identify the available media content components and their characteristics.

NOTE It is expected that the media engine in the DASH clients does not require any information in the MPD f4
successful decoding and presentation of the contained media streams.

=

6.3.4 Media Segment types

6.3.4.1 General

Media Segments—can be of different types: simple Media Segments, Indexed Media Segments and Suk
Indexed MediatSegments.

All Media Segments shall conform 1o the general definitions in 6.3.4.2. Additional type-specific constrainis 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 the ‘styp’ box as a compatible brand and, if applicable, as the major brand.

Unless explicitly 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

6.3.4.3

>

Media Segment conforming to the Indexed Media Segment Format is defined as follows:

contains-all the media-samples-that do-not use external data references-referenced by the track runs
g 4

in the movie fragment box.

Each ‘moo £’ box shall contain at least one track fragment.
The ‘moof’ boxes shall use movie-fragment relative addressing for media _data’ that doeg not use
external data references, the flag ‘default-base-is-moof’ shall be setpand data-offget shall

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, the dufation by
which each track extends should be as close to equal as practical,) In particular, as movie fragments
are accumulated, the track durations should remain close to each other and there should be [ho 'drift'.

Each ‘traf’ box shall contain a ‘t £dt’ box.

NOTE 'The track fragment adjustment box ‘tfad’ as defined in 3GPP TS26.244 may also be presgnt. DASH
clients should not apply both the alignment established by\the ‘tfdt’ and the time-shifting implied by the ‘tfad’,
which would result in a double correction.

Each Media Segment may contain one or\more ‘sidx’ boxes. If present, the first ‘sidx’ box shall be
placed before any ‘moof’ box and the:first Segment Index box shall document the entire Segment.

For the purpose of determining, overlapping and non-overlapping segments, redundant sapples as
defined in ISO/IEC 14496-12¢shall be ignored. In other word, the earliest presentation time of any
access unit in the stream shall be computed without taking redundant samples into account.

Indexed Media Segment

Each Media-Segment shall comply with the general type as defined in 6.3.4.2 and in additiop in each
self-cortained movie fragment, the movie fragment (‘moof’) box is immediately followed by its
corresponding media data (‘mdat’).

Each Media Segment shall contain one or more ‘sidx’ boxes. The first ‘sidx’ box shall He placed
before any ‘moof’ box and shall document Subsegments that span the composition time of the entire
Segment.

6.3.4.4

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
Media Subsegments.

— It shall carry ‘sims’ in the Segment Type box (‘styp’) as a compatible brand. The conformance
requirements of this brand are defined in this subclause.

6.3.5 Self-Initializing Media Segment formats

6.3.5.1 | General format type

The Selftinitializing Media Segment is conformant with the ISO base media file format and defines the"DASH
Self-Initializing Media Segment ‘dsms’ brand.

The SelfiInitializing Media Segment is conformant with the ISO base media file format.

NOT[E Since one Representation only contains one self-initializing Media Segment, switching is expected f
hapgen within the Segment, e.g., at a Subsegment that contains a SAP.

[

6.3.5.2 | Indexed self-initializing Media Segment

The Indgxed Self-Initializing Media Segment conforms to the concatenation(of'an Initialization Segment and
single Infexed Media Segment without the 'styp' box preceding the Media Segment and shall carry ‘dash’ a
a compatible brand.

[ZIY)

The format of the Indexed self-initializing Media Segment is a cénforming ISO base media file format file and
defines the ‘dash’ brand.

6.4 Sggment formats for MPEG-2 transport streams

6.4.1 Introduction

This clayse introduces Segment formats that'are suitable to be used if Media Segments are valid MPEG-2 TS,
conformipg to ISO/IEC 13818-1.

[

NOTE Itis possible to encapsulate MPEG-2 TS formatted media within an ISO base media file format. This mod
of ogeration is not discussed in this)Subclause. If MPEG-2 TS formatted media is encapsulated in an ISO base med
file fprmat, then the rules as déefined in 6.3 apply.

[

=)

Refinements on generic ©oncepts are introduced in 6.4.2. Segment formats are defined for Initializatio
Segmenis (see 6.4.3),.Media Segments (see 6.4.4), Bitstream Switching Segments (see 6.4.5) and Inde
Segments (see 6.4.6). MPEG-2 TS specific box structures are defined in 6.4.7.

X

6.4.2 Preliminaries: Refinements of generic concepts

6.4.2.1 [ Subsegment

In the context of MPEG-2 TS based delivery formats, a Subsegment is defined as an indexed set of access
units consecutive in decode order. A subsegment shall contain complete access units for the indexed media
stream (i.e., stream for which reference ID equals PID), however it may contain incomplete PES packets
from other media streams.

These access units are encapsulated in one or more PES packets. Each PES packet is encapsulated into one
or more TS packets with the same PID value.
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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 Sfream, the
payload unit start indicator field set to "1°, adaptation field control sefte "11°| and the
random_access_indicator field in the Adaptation Field is set to "1°. For CSAP types |1-3, the
random_access_indicator field in the Adaptation Field is commonly set to "1° (this is the case pnless no
PES payload bytes are found within the packet payload).

NOTE 2 Following the definitions in this Subclause, the first packet of the PCR’PID is present at or grior to the
TS packet at smallest Isap. If PCRs are carried on a media PID, the first\packet of this PID is the fifst packet
following the initialization data, and carries a PCR. In order to avoid.changing the underlying coptent, 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’ boxis_present, PCR can be inferred from this box.
6.4.2.3 Segment Index
I{ the Segment Index is provided the Segment Index (‘sidx’) box in ISO/IEC 14496-12 shall be |used for

egment Indexing. In addition to these definitions; the following conditions shall be met for a Segmeént Index
used to describe MPEG-2 TS based Media Segment:

(d)s)

— reference ID field of 'sidx: box shall be the PID value of the indexed stream.

— All media offsets within “sidk™ boxes shall be to the first (sync) byte of a TS packet
NOTE Times within “sidx-boXes are expressed in units of the timescale field, rather than in 90KHz clock ticks.
6.4.2.4 Subsegment Index

I{ the Subsegment-index is provided the Subsegment Index (‘ssix’) box in ISO/IEC 14496-12 shalll be used
br indexing byte‘ranges within a subsegment. In addition to these definitions, the following conditiong shall be
net for a Segment Index used to describe MPEG-2 TS based Media Segment.

=S =h

—All media offsets within “ssix" boxes shall be to the first (sync) byte of a TS packet.

643 Initialization S ‘ f I

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):

— |PCR (time-varying).
If MPEG-2 Conditional Access is used, ECM is considered mandatory untimed initialization information if |it

does nof change for the whole duration of the Period; otherwise it is considered mandatory-time-varying
initializatjon information.

6.4.3.2 | Initialization Segment

An Initialjzation Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 138(18:1.

=}

The congatenation of an Initialization Segment with any Media Segment shall have the same presentatio
duration ps the original Media Segment.

The Initiglization Segment shall contain mandatory untimed initialization information as defined in 6.4.3.1.
Time-varying initialization information shall not be present in the Initialization Segment, i.e.

— |PCR-bearing packets shall not be present in the Injtialization Segment;

— |ECM may be present as long as it does not change within the entire Representation;

— |Any PSI table may be present as long asit.does not change within the entire Representation.
The Initiglization Segment shall contain only-complete sections.
Initializatjon Segment 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 ipitialization information needs to reside in the Initialization Segment, only presence of complete
initializatjon information in the ¢oncatenation of Initialization Segment and Media Segment is required.

6.4.4 Media Segmenttypes and formats

6.4.4.1 General

All Medig 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
4 P e

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 complete MPEG-2 TS packets,
— Media Segments shall contain exactly one program,

— All time-varying initialization information shall be present between Isap and Isay and/or in t
Segment, if present,

2014(E)

he Index

— No Media Segment shall depend on initialization information appearing in any preceding Media

Segment.

edia Segments should contain only complete PES packets and sections. Each PES packet|\s
mprised of one or more complete access units in each packet. Media Segments should\ con
mplete access units.

.4.4.3 Content Protection

Il information necessary for decrypting, or locating information required to decrypt, the encrypted TS

hould be
tain only

packets

im a (Sub)Segment shall be present before the encrypted packet(s) to which they apply, either in the same

(Pub)Segment, and/or in the Initialization Segment (if used). As an example;this requires the presen
CM necessary for decrypting the first encrypted packet of the (Sub)Segment is within the (Sub)
efore such a packet. A Subsegment may not have an ECM preceding the first encrypted pack
cation of this ECM can be determined using an Index Segment.

NOTE  Sub-Representations may be arranged such that information such as ECM is included in
Representations that need them, for example by assigning the /ECM an individual level and add depende]
relevant Sub-Representations on this level.

6.4.4.4 Self-initializing Media Segment

I

Self-initializing Media Segment conforms to.the basic Media Segment as defined in 6.4.4.2 and in
hall contain at the least all mandatory untimed.and timed initialization information as defined in 6.4.3

(7))

All required initialization information as défined in 6.4.3.1 should be present prior to any media data.

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

A Bitstream Switching\. Segment when concatenated with any Media Segment shall not alter th
Hresentation timeline for the corresponding Media Segment.

I initialization information is carried within a Bitstream Switching Segment, it shall be identical to the g
Initialization Segment, if present, of the Representation.

NOTE  Authors should use Bitstream Switching Segments when there is a reasonable expectatio
conforming behaviour (such as continuity counter errors, etc.) at the concatenation point of two consecuf

ce of the
Segment
et if the

all Sub-
hcy on all

addition
1.

e Media

ne in the

h of non-
ve Media

Segments from different Representation, lack of correct initialization information (two Representations wit

h different

Initialization information).
6.4.6 Index Segment
6.4.6.1 General

Index Segments consist of a sequence of ISOBMFF-box-structures.

Index Segments may either be associated to a single Media Segment as specified in 6.4.6.2 or

may be

associated to all Media Segments in one Representation as specified in 6.4.6.3. An Index Segment may also

contain a Subsegment Index as specified in 6.4.6.4 and any other boxes defined in 6.4.7.
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It is recommended that Index Segments are at the least provided for one media stream.

NOT
struc
Medi

NOT
to ut
boxe

E 1 Despite the Media Segments are MPEG-2 TS based, Index Segments are reusing ISOBMFF-box-
tures. This allows that the DASH access client in the model of Figure 2 to be universal and independent of the
a Format.

E 2 Index Segments are not valid ISOBMFF files, and complete implementation of ISOBMFF is not necessary
ilize indexes in a MPEG-2 TS based client. A partial implementation would suffice, since only few ISOBMFF
s, such as 'styp', 'sidx’, and 'ssix' are required in order to parse an MPEG-2 TS 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

interj
6.4.6.2

A Single

6.4.6.3

A Reprel
follows:

Single Index Segment

Index Segment indexes exactly one Media Segment and is defined as follows:

>

Each Single Index Segment shall begin with a ‘styp’ box, and the brand ‘sisx~shall be present i
the ‘styp’ box. The conformance requirement of the brand ‘sisx’ is defined in/this’subclause.

Each Single Index Segment shall contain one or more 'sidx' boxes\which index one Medig
Segment.

A Single Index Segment may contain one or multiple ‘ssix’ boxes:If present, the ‘ssix’ shall follo
the ‘sidx’ box that documents the same Subsegment without/any other ‘sidx’ preceding the ‘ssix|".

<

A Single Index Segment may contain one or multiple ‘pcxb’ boxes as defined in 6.4.7.2. If present
‘pcrb’ shall follow the ‘sidx’ box that documents the same Subsegments, i.e. a ‘pcrb’ box provide
PCR information for every subsegment indexed in the'fast ‘sidx’ box.

2

Representation Index Segment

sentation Index Segment indexes all. Media Segments of one Representation and is defined as

[¢]

Each Representation Index Segment shall begin with an ‘styp’ box, and the brand ‘risx’ shall b
present in the ‘styp’ box.~Fhe conformance requirement of the brand ‘risx’ is defined by th
subclause.

[

>

Each Media Segment-is indexed by one or more Segment Index box(es); the boxes for a give]
Media Segment are'contiguous;

Each Segment Index box may be followed by an 'ssix' and/or 'pcrb' box;

The Segment Index for each Media Segments is concatenated in order, preceded by a singl
Segmeént Index box that indexes the Index Segment. This initial Segment Index box shall have on

O O

=

entry in its loop for each Media Segment, and each entry refers to the Segment Index information fq

a single Viedia 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:

Figure 5 — Structure of Representation Segment Index

6.4.6.4 Subsegment Index Segment

Subsegment Index Segment shall_¢onform to an Index Segment and also includes a Subsegment
ubsegment Index Segment is defined as follows:

W

— 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 after th
box that decuments the same Subsegment. The value of the reference_ type field shall
to 0 fer\this Subsegment in this immediately preceding Segment Index (‘sidx’) box. If the
boxiis present, it shall follow 'ssix".

— It shall carry ‘ssss’ in the Segment Type box (‘styp’) as a compatible brand. The conf
requirement of this brand is defined in this subclause.

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
S1idx
ssix
sidx
LO
ssix L1
(574
> sidx L1
L2
ssix

Index. A

e ‘sidx’
be equal
'pcrb!

ormance

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

6.4.7.2.1

MPEG-2 TS PCR information box

Definition

Box Type: ‘pcrb’
Container: File

Mandato

Quantity:

Signals t

6.4.7.2.2
aligne

]

6.4.7.2.3

subsedqr
Sub

ref

pcr for
the
that
ISO

pro

7 Combined semantics of MPD and Segment formats

7.1 Inf

An MPD
compone
In this d

formats fnay be compined to establish a complete Media Presentation.

Specifica
of other

tnsigned int (32) subsegment count;

ry: No
Zero or one

Syntax
(8) class MPEG2TSPCRInfoBox extends Box (‘pcrb’, 0) {

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

unsigned int (42) pcr;
unsigned int (6) pad = 0;
Semantics

ent count is a positive integer specifying the number )of Subsegments for which partial
segment  information is  specified in this box. subsegment count shall be equal to
crence_count in the last Segment Index box.

each iteration of the loop, indicates the MPEG-2 :T'S' PCR corresponding to the first (sync) byte of
first MPEG-2 TS packet in the media Subsegment corresponding to the current iteration. Notg,
if this TS packet carries a PCR, its value will‘be different from the one specified in this field, since
IEC 13818-1 defines PCR as relative™ to the byte containing the last bit of the
bram clock reference base field.

roduction

and the referenced)Segments comprise a Media Presentation. The formats for these two key
nts of a DASH-compatible Media Presentation are defined in 5 and 6 of this part of ISO/IEC 23009.
ause, Media Presentation authoring rules are provided on how the MPD and different Segment

[

lly aspects are addressed that deal with the Segment, that have special alignment with the Segment
Representations to enable and simplify seamless switching and joint presentation.

General
provided

Viedia Presentation authoring rules are provided in 7.2 and Speciiic ones for each media format are
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

Initia

lization 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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7.2 General

7.2.1 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.

value of
unit with
q presentation time Tp signalled in the media stream, the Media Presentation time relative to the PerigpdStart is

M= Tp - To.

edia Segments should not contain any presentation time Tp that is smaller than’ the valug of the
@poresentationTimeOffset, To. However, if this is the case, then presentation-of the Media Segment is
gxpected to only take place for presentation times greater than or equal to To.

Tlhe MPD start times as defined in 5.3.9.5.3 shall provide an approximation efthe Media Presentation time Ty
within the Period. Specifically, the MPD start time shall be drift-free rélative to the presentation| time Tp
signalled in the media stream, i.e. the accuracy of the offset of the MPD-start time relative to the pregentation
time does not depend on the position of the Segment in the Represeritation.

NOTE At the start of a new Period, the playout procedure of\the media content components may nged to be
adjusted at the end of the preceding Period to match the Peri¢dStart time of the new Period as there may be small
overlaps or gaps with a Representation at the end of the preceding Period. Overlaps (respectively gaps) may result
from Media Segments with actual presentation duration:of the media stream longer (respectively shdrter) than
indicated by the Period duration. Also in the beginning ©of, a Period if the earliest presentation time Tp of apy access
unit of a Representation is not equal to To then the playout procedures need to be adjusted accordingly.

or the case when MPD@type is "dynamic" @nd the attribute MPD@suggestedPresentationbelay is
resent, then the sum of value of the MPDRavailibilityStartTime, the PeriodStart value, the
resentation time within the Period “of an access unit, Ty, and the value of the |attribute
PD@suggestedPresentationDelay,provides a mapping of the presentation time of each access unit to
ne wall-clock time, for example to express synchronization with a content internal time or for other rgasons to
nable synchronization of presentation to the wall-clock.

2T T T

oM =5

Hurther media format specific definitions of presentation time may be defined.
7.2.2 Segment Index

I{ a Segment Index is present in a Media Segment of one Representation within an Adaptation Set,|then the
bllowing shall hold:

—h

=" the order of Segment Index boxes for multiple media streams induces an ordering on the media
content components equal to the order in which a Segment Index box for a media sfream for
each component first appears. This ordering shall be the same for all Segments of all

i ' g . i ex 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.

— non-indexed media streams in all Representations of an Adaptation Set shall have the same
access unit duration.

7.2.3 Segment alignment

No additional requirements beyond those stated in 5.3.3.2 are defined.
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724 S

No additi

ubsegment alignment

onal requirements beyond those stated in 5.3.3.2 are defined.

7.3 Media Presentation based on the ISO base media file format

7.3.1 General

The Media Presentation as introduced in 5 and 6 is instantiated in this subclause using the 1ISO base media

file formgtas defined TN ISONECT 134496-12as Segment formats.

An ISO

the MPD|shall be as defined in Annex C.

The gen

The @mi
paramets

If preser
identifier

The follo

For ISOH

1)

2)

=

FF-based DASH Media Presentation is described by an MPD as specified in 5.1. The MIME ‘type ¢

ral rules defined in 7.2 shall apply.

meType attribute of each Representation shall be provided according to RFC 4337. Additional
brs may be added according to RFC 6381.

t, the @segmentProfiles shall provide a comma-separated list of the _individual Segment profil

D.

[©]

wing Segment types and formats may be used

Initialization Segments complying with formats as defined.in 6.3.3.

Media Segments complying with formats as defined in’6.3.4.2.
Self-Initializing Media Segments complying with-formats as defined in 6.3.5.
MFF-based Media Presentation the following applies:

In all cases for which a Representatjon contains more than one Media Segment, the following
applies:

i)  The Initialization Segmentas defined in 6.3.3 shall be present.

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

i) If the Media Segment is the last Media Segment in the Representation, this Media Segment may
carry the YImsg' compatibility brand. If the Media Segment is not the last Media Segment in the
Representation, the ' Imsg' compatibility brand shall not be present. The ' 1msg' type is defined
in this.subclause.

In case'a Representation contains only a single Media Segment, then one of the following twp

options are valid.

— One Initialization Segment as defined in 6.3.3 and one Media Segment as defined in 6.3.4
that is not self-initializing.

— One Self-Initializing Media Segment as defined in 6.3.5.

Index Segments shall not be present. However, a RepresentationIndex element or a @indexRange

attribute

may be present to signal the byte range for Segment Index within a Media Segment.

The content authoring rules for the Media Segments in combination with certain MPD attributes for ISOBMFF-
based DASH 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
caderBox—orapresenttracik he-Segmentthdex{s+aser-box—ispresent—thenitisfartherreeommended
at the track for which the Segment Index ('sidx') box that appears first in the Media Segment is:fthe track
defining the value of the @timescale attribute.

7.3.3 Authoring Rules for specific MPD attributes
7.3.3.1  Segments starting with media stream access points

No additional requirements beyond those stated in 5.3.3.2 and 6.3.2.2 are defined.

7.3.3.2 Bitstream switching

{ the @bitstreamSwitching is set to ‘true’ for a set of Representations within an Adaptation| Set, the
cgonditions stated in 5.3.3.2 shall be satisfied and the Bitstream Switching Segment shall not be presept.

I

s a consequence of @bitstreamSwitching being setio ‘true’, at least the following conditions are
spatisfied:

— The track IDs for the same media content component are identical for each Representation in each
Adaptation Set.

— The conditions required for setting'the @segmentAlignment attribute to a value other than 'false'
for the Adaptation Set are fulfilled.

— The conditions required for-setting (i) the @startWithSAP attribute to 2 for the Adaptation Set, or
(i) the conditions required for all Representations within the Adaptation Set to share the same value
of @mediaStreamStructureId and setting the @startwWwithSAP attribute to 3 for the Adaptation
Set, are fulfilled.

7.3.4 Sub-Representations

—

a SubRepreésentation element is present in a Representation in the MPD and the |attribute
ubRepresentation@level is present, then the Media Segments in this Representation shall conform to a
ub-Indexed Media Segment as defined in 6.3.4.4. The Initialization Segment shall contain the Level
ssigninent (‘1eva’) box.

T (N D

|

h bbby ot Q1 1 _ananifiac—th laval £ wbiceh-th | vhbhad b Ranr niabian o aiatadl to |n the
e atnivule T 1T VT L OFUUIIIUO JMBAYARA*AAvIERAVER A ARIIVIRERIRAVERV LI W B | VALV e v | v ) I\U'JIUOUIII.GI.IUII o doovuuialtcu
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 Presentation based on MPEG-2 TS

7.4.1 Introduction

In this subclause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG-2
TS as defined in ISO/IEC 13818-1. A MPEG-2 TS-based DASH Media Presentation is described by an MPD
as specified in 5.2. The MIME type of the MPD shall be as defined in Annex C.

The general rules defined in 7.2 shall apply.

The @mi

The follo

The @se

meType attribute of each Representation shall be "video/mp2t".

wing Segment types and formats may be used

Initialization Segments complying with formats as defined in 6.4.3.

Media Segments complying with formats as defined in 6.4.4,

Bitstream Switching Segments complying with formats as defined in 6.4.5,
Index Segments complying with formats as defined in 6.4.6.

hmentProfiles attribute may be absent. If present, it is expected to be ignored.

7.4.2

edia presentation timeline

The pregentation time Tpinternal in the media that maps the media to the Media Presentation timeline shall b

the one

More sp
Furthern
of bits.

Te calcd
PTSy)*S

@presert
NOT

If a med
Therefor
packet a

In caseg
@preset

efined by the PTS in the MPEG-2 TS.

ore, let PTSa(/) be PTS(i) adjusted for 33-bit rollovers, i.e. calculated as if PTS had an infinite amou

90000 with PTSy typically PTS(0). With appropriate scaling, PTS, be derived from the value ¢
itationTimeOf fset attribute:

E If Index Segment is used, S is provided by in the timescale field of the "sidx’ box.
ia stream contains\a’discontinuity, the PTSa(/) calculation assumes relative timing is maintaineq
b, PTSA()) will be-adjusted by the difference between the value of PCR of the first PCR-bearin

ter the discontintity and its interpolated PCR value (calculated using the pre-discontinuity PCR rate)

of discoentinuities it is recommended to add a new Period to reset the value ¢
htationTimeOffset.

ecifically, for one Representation, let PTS(i) b&’the PTS of the /" access unit in the media strearm.

lation is based on differences between PTS(/)) and PTS(0), and therefore Tp(i) = (PTSa() |-

—

=3

[(®]

It is rec

bmmended that the G+ 1imaccool attribute in the MPD matches the clock 'Frnqnnnr\y S of th

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 additi

98

Segments starting with Media stream access points

onal 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

artiaglaor for o MDEO 9 TO Lo d-Madia—Prac fotion o O L PYT-CO-N- hall “iae s NN ,\t PES
[T o uUTrarr, 1O At it -0~ Z To-oasSCU vicUTa— T ToeSTTiatiurT, a U STy T STalT ooTtaltT Oty uvnlyce

packets and sections for each PID, and the first PES packet from each elementary stream shall contdin a PTS.

7.4.3.4 Bitstream switching

{ ebitstreamSwitching flag is setto 'true' for a set of Representations within an Adaptation Set|then the
onditions stated in 5.3.3.2 shall be satisfied. In addition, the conditions in 5.3.3.2 Shall not only ho|d for the
ntire sequence from i=1,...,M, but for any consecutive sequence of segments with-any start index fs=1,...,M
nd any end index ig=is,...,M.

QDO

ey

@bitstreamSwitching flag is set to 'true' the Bitstream Switching 'Segment may be present, |ndicated
y BitstreamSwitching in the Segment Information. In this case, for’any two Representations, X and Y,
ithin the same Adaptation Set, concatenation of Media Segment-i of X, Bitstream Switching Segment of
epresentation Y, and Media Segment i+7 of Representation/Y shall be a MPEG-2 TS confgrming to
BO/IEC 13818-1.

s O

As a consequence of the conformance rule as stated in 5.3:3.2, at least the following conditions are sgtisfied if
@bitstreamSwitching flagis setto 'true':

— The conditions required for setting the @startWithSAP attribute to 2 for the Adaptatign Set or
required for all Representations within the Adaptation Set share the same VYalue of
@mediaStreamStructureId and setting the @startWithSAP attribute of the Adaptatign Set 3,
are fulfilled.

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

— PCR shall be present in the Segment prior to the first byte of a TS packet payload containifg media
data, and not inferred from the “pcrb™ box.

7.4.4 Sub-Representations

I a SubRepresentation element is present in a Representation in the MPD and the
ubRepresentation@level is present, then an Index Segment shall be present and shall confofm to the
prmat defined in 6.4.6.4.

= 0

Tlhe~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 affributes 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.

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 Profiles

8.1 Definition

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

additions

NOT]
by t
oper
conf
clien

A profile
MPD@pr
of 1SO/I
identifier
mmyyyy
URL on

An MPD

1.
2.
3

When PfofA is included in the MPD@Rprofilés attribute, the MPD is modified into a profile-specific MPD fg

profile cq

1.

ion size. Profiles defined in th7is part of ISO/IEC 23009 defin,e restrictions on features of this pantiq
23009 and on Segment formats only (e.g. not codec types). Externally defined profilesy may
Ily impose restrictions on other aspects.

E A profile can also be understood as permission for DASH clients that only implement the features requireld
ne profile to process the Media Presentation (MPD document and Segments). However; as DASH cIiext
btion is not specified normatively in this part of ISO/IEC 23009, it is also unspecified how a DASH clie

brms to a particular profile. Hence, profiles merely specify restrictions on MPD and Segments rather than DASH
behaviour.

has an identifier, which is a URI. The profiles with which an MPD ‘eomplies are indicated in the
files attribute as a comma-separated list of profile identifiers. Prdfile’ identifiers defined in this Paft
FC 23009 are URNs and shall conform to RFC3406. Externally“defined profiles may use profile
5 that are URNs or URLs. When a URL is used, it should also contain a month-date in the forI]
the assignment of the URL must have been authorized by/thie owner of the domain name in that
br very close to that date, to avoid problems when domain.names change ownership.

is conforming when it satisfies the following:

The MPD is valid in terms the schema defined ifi*Annex B.

The MPD conforms to the normative requirements defined in this part of ISO/IEC 23009.
The MPD conforms to each of the profilés indicated in the MPDRprofiles attribute as specified
below.

=

nformance checking using thetfollowing ordered steps:

The MPDGprofiles attribute of the profile-specific MPD contains only ProfA.
An AdaptationSet €lement for which @profiles does not or is not inferred to include ProfA is
removed from the profile-specific MPD.
A Representation element for which @profiles does not or is not inferred to include ProfA is
removed fronrthe profile-specific MPD.

All elements,or attributes that are either (i) in this Part of ISO/IEC 23009 and explicitly excluded b
ProfA, or (i) in an extension namespace and not explicitly included by ProfA, are removed from th
profile-specific MPD.

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

O <<

from the profile-specific MPD,

An MPD

—_

wn

A Media

100

is conforming to profile ProfA when it satisfies the following:

ProfA is included in the MPD@profiles attribute.

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

The profile-specific MPD for ProfA conforms to the normative semantics defined in this part of
ISO/IEC 23009.

The profile-specific MPD for ProfA conforms to the restrictions specified for ProfA.

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.

TRiS part of ISONMEC 23009 defines six protiies.

xternal organizations or individuals may define restrictions, permissions and extensions by using this profile
nechanism. It is recommended that such external definitions be not referred to as ‘profiles| but as
pteroperability Points. Such an interoperability points may be signalled in the @profilegs parameter once a
Rl is defined. The owner of the URI is responsible to provide sufficient semantics.on the restrictions and
ermission of this interoperability point.

O C =2 m

hree profiles are defined relying on the ISO base media FF as Segment formats. Both, the ISO Bage media
e format On Demand profile defined in 8.3 and the ISO Base media file format live profile defined in 8.4 are
subset of the ISO Base media file format main profile defined in 8.5. Two'profiles are defined for|MPEG-2
S based Media Segment formats: The MPEG-2 TS simple profile defiried in 8.7 is a subset of the  MPEG-2
S main profile defined in 8.6. All profiles are a subset of the full profilé.is defined in 8.2.

= Q =h

o0

.2 Full profile

8.2.1 General

:Jhe full profile includes all features and Segment Types defined in this part of ISO/IEC 23009.

he full profile is identified by the URN “urn:mpeg:dash:profile: full:2011"

8.2.2 Media Presentation Description-constraints
Tlhe Media Presentation Description-shall conform to the following constraints:
— The rules for the MPD"as defined in 7.3 or 7.4 shall apply.

— The elementsf@nd attributes listed in 5.2.3.2 may be ignored.

8.2.3 Segmentformat constraints
Representations and Segment formats shall conform to the following constraints:

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

8.3 ISO Base media file format On Demand profile

8.3.1 General

This profile is intended to provide basic support for On-Demand content. The primary constraints imposed by
this profile are the requirement that each Representation is provided as a single Segment, that Subsegments
are aligned across Representations within an Adaptation Set and that Subsegments must begin with Stream
Access Points. This permits scalable and efficient use of HTTP servers and simplifies seamless switching.

The On-Demand profile is identified by the URN “urn:mpeg:dash:profile:isoff-on-demand:2011".
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8.3.2 Maedia Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

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

Representations not inferred to have @profiles equal to the profile identifier as defined in 8.3.1
may be ignored.

The elements and attributes listed in 5.2.3.2 may be ignored.
[MPDQtype shall be “static”.
The Subset element may be ignored.

neither the Period.SegmentList element nor the Period.SegmentTemplate element shall be
present

for Adaptation Sets conforming to this profile
— if either the AdaptationSet.SegmentList or the-AdaptationSet.SegmentTemplat|

element is present in an AdaptationSet element then this AdaptationSet element may b,
ignored.

o O

— if either the Representation.SegmentList.or the Representation.SegmentTemplat|
element is present in a Representation element then this Representation element may b
ignored.

M

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

— AdaptationSet elements with AdaptationSet@subsegmentAlignment not present, or s¢t
to 'false' may be ignored.

=

— Representation) elements with a @subsegmentStartsWithSAP value absent, zero ¢
greater than 3.may be ignored.

— Representation elements with @subsegmentStartsWithSAP value equal to 3 may be
ignoredsifboth the following conditions hold:

-\ the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureId.

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

as defined in 6.3.5.2.

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

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

8.4.1 General

his profile is optimized for live encoding and may achieve latency of a few seconds by _enco
mediate delivery of short Segments consisting of one or more movie fragments of ISO file-format
ith relatively short duration. Each movie fragment may be requested as soon as available using a
enerated URL, so it is not normally necessary to request an MPD update prior to each” Segment|
egments are constrained so that accessing Representations at Segment boupdaries is enal
amless switching within one Adaptation Set may be performed by first progessing (i.e. dow
ecoding and presenting) the come-from Representations and then processing the go-to Represe
ote that despite the profile is optimized for live services, the MPD@Type attribute’may be setto 'st
istribute non-live content, for example in case a live Media Presentation is\terminated, but kept ava
n-Demand service.

8.4.2 Media Presentation Description constraints

Tlhe Media Presentation Description shall conform to the following constraints:
— The rules for the MPD and segments as definied in 7.3 shall apply.
— The elements and attributes listed in-5,2.3.2 may be ignored.

— Representations not inferred tel-have Gprofiles equal to the profile identifier as defineg
may be ignored.

— In addition, Representation elements contained in an AdaptationSet element complyi
profile shall have thefollowing constraints:

— Representadtion elements with @startWithSAP value (either supplied directly or
from theZcontaining AdaptationSet) equal to 3 may be ignored if both the following ¢|
hold:

== the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureld.

he ISO Live profile is identified by the URN “urn:mpeg:dash:profile:isoff-1ive:2011].

ding and
typically
template
request.
bled and
hloading,
ntation. .
htic' to
ilable as

in 8.4.1

ng to this

inherited
pnditions

Representation level itself.

— Representation elements with a @startWithSAP value (either supplied directly or
from the containing) absent, zero or greater than 3 may be ignored.

— AdaptationSet elements with a @segmentAlignment value 'false' or absent
ignored.
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— Representation elements with @startWithSAP value (either supplied directly or inherited
from the containing Adaptation Set) equal to 3 may be ignored if both of the following conditions
hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureld.

Subset elements may be ignored.

8.4.3 Segment format constraints

Represe
the folloy

85 IS
8.51 G
This prof

8.5.2 Media Presentation,Description constraints

The Med

Elements using the @xlink:href attribute may be ignored from the MPD. The Representation
conforming to this profile are those not accessed through an Adaptation Set that uses an
@xlink:href.

[

When the MPD is updated, the value of MPDRavailabilityStartTime shall be-the same in the
original and the updated MPD

htations and Segments referred to by the Representations in the profile=specific MPD for this profile,
Ving constraints shall be met:

Representations shall comply with the formats defined in 7.3, referring to the Segment formats in 6.3.
Each Representation shall have one Initialization Segment:and at least one Media Segment.

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

In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be
placed before any Movie Fragment ('mooft)boxes.

D Base media file format main-profile

eneral

le is identified by the URN*“urn:mpeg:dash:profile:isoff-main:2011".

ia Presentation Description shall conform to the following constraints:

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

The elements and attributes listed in 5.2.3.2 may be ignored.

104

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 contain
AdaptationSet element with @subsegmentStartsWithSAP value greater than 3
ignored.

— IfMPDQRtype is *dynamic’,

— AdaptationSet elements with a @segmentAlignment value *false’ or absen
ignored;

_ | " " e

inherited from the containing AdaptationSet) absent or zero may be ignored;

— Representation elements with @startWithSAP value (either supplied di
inherited from the containing AdaptationSet) equal to 3 may beyignored if
following conditions hold:

— the containing Adaptation Set contains more than one Represéntation, and

8.5.3 Segment format constraints

wal

epresentations and Segments referred to by the Representations in the profile-specific MPD for th
ne following constraints shall be met:

—

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

— Each Media Segment of-the Representations not having @startWithSAP present O

@startWithSAP value 0 of greater than 3 shall comply with the formats defined in 6.3.4.3
brand 'msix'..

8.6 MPEG-2 TS main profile

8.6.1 General

— no other Representation has the same value for @mediaStreamStructureId.

— Atleast one SAP of type 1 to 3, inclusive, shall be present for each track in each Subsegmennt.

ed in an

may be

t may be

rectly or

rectly or
both the

s profile,

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

shall be

r having
, i.e. the

his profile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream content.

his profile is identified by the URN “urn:mpeg:dash:profile:mp2t-main:2011".

.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.

8.6.3 Segment format constraints

Represe
the follov

8.64 (C

The follo

For Representations conforming to this profile, it isckecommended that:

8.7 Mi

VWhen the MPD 1S updated, the value of MPDlavailabilitystartTime shall be the same in he
original and the updated MPD.

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

Representations shall comply with the formats defined in 7.4, referring to the(Segment formats in 6.4.
omments and recommendations
wing may be used, if desired:

Representations not complying with the restrictions defined ‘in 7.4 may still be present, but the
presentation should be presentable if they are ignored;

Both, SegmentTemplate or SegmentList elements’ may be used; the normal case would be th
use of SegmentList elements, however clients should be capable of handling SegmentTemplat]
elements.

D ®

Index Segments are supplied.

AdaptationSet elements containing Representations conforming to this profile should not set th
value of the @segmentAlighment attribute (either supplied directly or inherited from the containing
MPD) to ‘false’.

[0

Representations conforming to this profile should set the value of the @startWithSAP to 1 or 2.
@startWithSAR~may be set to 3 if @mediaStreamStructureId is identical across
Representations:

PEG-2-TS simple profile

8.71 @

eneral

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

guarante

eing 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 Med

106

ia 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, \a
@bitstreamSwitching notsetto ‘true’, may be ignored,;

original and the updated MPD.

8.7.3 Segment format constraints

wal

epresentations and Segments referred to by the Representations in the profile-specific MPD for th
he following constraints shall be met:

—

— PSI information, including versions, shall be identical within all Representations contain
AdaptationSet;

Subsegment, or for the whole Segment'if Index Segment is not present.

— For an Index Segment, any single"Segment Index ('sidx') box may either reference media
'sidx', but the same 'sidx'box may not reference both.

8.7.4 Recommendations
Hor Representations confarming to this profile, it is recommended that:
— Index Segments are supplied,

— SegmeéntTemplate elements are used.

— All Media Segment constraints of MPEG-2 TS main profile as defined in 8.6.3 shall be obeye

nd has

— When the MPD is updated, the value of MPD@availabilityStartTime shall be the same in the

s profile,

— Representations shall comply with the formats defined in 7.4)referring to the Segment formats in 6.4.

o

ed in an

— If MPEG-2 Conditional Access framework is used, same ECM shall be valid for tHe whole

or other

© ISO/IEC 2014 — All rights reserved

107


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

ISO/IEC 23009-1:2014(E)

Annex A
(informative)

Example DASH client behaviour

A.1 Infroduction

The info
DASH cl
features

A.2 Ov

A DASH

'dynami

The des
location
element.

mation on client behaviour is purely informative and does not imply any normative procedures o
ent implementations. However, this information may serve as a guideline to better understand certai
pof the formats in the normative parts of this part of ISO/IEC 23009.

> D

erview

client is guided by the information provided in the MPD. This example assumes that the MPD@t ype is
', The behaviour in case MPD@type being 'static'is basically a subset of the description here.

Cription in this Annex assumes that the client has access to the MPD at time FetchTime, at its initi
f no MPD.Location element is present, or at a location specified in any present MPD.Locatio
FetchTime is defined as the time at which the server processes the request for the MPD from th

client. Tie client typically should not use the time at which it actually successfully received the MPD, but

should t3
if the cli
previous

The follo

1)

ke into account delay due to MPD delivery and processing. The fetch is considered successful eithgr
bnt obtains an updated MPD or the client verifies that the MPD has not been updated since th
fetching.

wing example client behaviour may provide a continuous streaming experience to the user:

The client parses the MPD, selects a callection of Adaptation Sets suitable for its environment bas
on information provided in each of the-AdaptationSet elements. The selection of Adaptation Sets
may also take into account information provided by the AdaptationSettgroup attribute and a
constraints of a possibly present Subset element.

Within each Adaptation(Set it selects one Representation, typically based on the value of th
@bandwidth attribute; but also taking into account client decoding and rendering capabilities. The
the client creates.a-list of accessible Segments for each Representation for the actual client-local
time NOW measured in wall-clock time taking into account the procedures introduced in A.3.

The client accesses the content by requesting entire Segments or byte ranges of Segments. Th
client requests Media Segments of the selected Representation by using the generated Segment lis{.

The client buffers media of for at least value of eminBufferTime attribute duration before startin

the)presentation. Then, once it has identified a Stream Access Point (SAP) for each of the medi

108

streams n the different Representations, 1t starts rendering (in wall-clock-time) of this SAP not before
MPDQRavailabilityStartTime + PeriodStart + Tsap and not 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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Once the presentation has started, the client continues consuming the media content by continuously
requesting Media Segments or parts of Media Segments. The client may switch Representations
taking into account updated MPD information and/or updated information from its environment, e.g.
change of observed throughput. With any request for a Media Segment containing a stream access
point, the client may switch to a different Representation. Seamless switching can be achieved, as
the different Representations are time-aligned. Advantageous switching points are announced in the
MPD and/or in the Segment Index, if provided.

With the wall-clock time NOW advancing, the client consumes the available Segments. As NOW
advances the client possibly expands the list of available Segments for each Representation

according to the procedures specified in A.3 If the following conditions are both true, an
MPD should be fetched:

i)  if the attribute MPD@minimumUpdatePeriod is present and
i) the current playback time gets within a threshold (typically described by~at'least the suU

equivalent value in case the SegmentTimeline is used) of the media described in the
any consuming or to be consumed Representation.

7) If the clauses in 6) are true, the client should fetch a newMPD, and update FetchTin|
regeneration of the accessible Segment list for each Representation.

In the following clauses a brief overview on Segment list generation, seeking, support for trick md
witching Representations are provided.

(7))

A.3 Segment list generation

h Y

\.3.1 General
ssume that the DASH client has access to an MPD. This clause describes how a client may g¢

ient-local time NOW. In this description, the term NOW is used to refer to “the current value of the
ne reference client when performing the construction of an MPD Instance from an MPD”. A client t
ynchronized with a DASH sérver, which is in turn is expected to be synchronized to UTC, may ex
sues in accessing Segments as the Segment availability times provided by the server and the |
NOW may not be synchronized. Therefore, DASH clients are expected to synchronize their clg
dlobally accurate timg-standard.

D == O (D>

rry

Table A.1 — Segment list in example client

updated

m of the

value of the @minBufferTime attribute and the value of the @duration attribute (or the

MPD for

je. Once

received the client takes into account the possibly updated"MPD and the new FetchTime in the

des and

nerate a

egment list for one Representatiop-asshown in Table A.1 from an MPD obtained at FetchTime at @ specific

clock at
hat is not
perience
bcal time
cks to a

Parameter'Name Cardinality Description
ISegments 1 Provides the Segment URL list.
InitializationSegment 0,1 Describes the Initialization Segment. If not present each Media Segmenpt 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 for an MPD with fetch time FetchTime
— [the MediaPresentationDuration is provided either as the value of
MPD@mediaPresentationDuration if present, or as the sum ofy\PeriodStart

Period@duration of the last Period.

— |the Period start time is provided as PeriodStart according to 5.3.2.1 for any\Refiod in the MPD.

U

— |the Period end time referred as PeriodEnd is determined as follows:~For any Period in the MP
except for the last one, the PeriodEnd is obtained as the value of the PeriodStart of the next Periodl.
For the last Period in the MPD:

— if the MPD@minimumUpdatePeriod attribute is not.present, then PeriodEnd is defined as th
end time of the Media Presentation, ¢i.e. MPDRavailabilityStartTime
MediaPresentationDuration .

+

[¢]

— if the MPD@minimumUpdatePeriod attribute is present, then PeriodEnd is defined as th
smaller value of FetchTime + MPD@minimumUpdatePeriod an
MPD@availabilityStartTime + MediaPresentationDuration .

[oN

A.3.3 Start Time and Duration

In case the Segment base information._contains the @duration attribute, then
— [the regular duration d is 6btained as d = @duration/@timescale,
— |the MPD start time‘MediaSegment][i].startTime is obtained as (i-1)*d,

— |the MPD duration MediaSegment[i].duration is obtained as d unless this Segment is the lagt
Segment . in~'this Period, then the MediaSegment[].duration is obtained as PeriodEnd
MediaSegment.StartTime[/]).

In case the-Segment base information contains a SegmentTimeline element with Ns S elements referred a
s=1, ..., Ngthen

[

— 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 obtaihed as d[0] unless this Segment i$ the last
Segment in this Period, then the MediaSegment[i].duration is obtained as PeriodEnd -
MediaSegment.StartTime[/]).

I{ neither the @duration nor the SegmentTimeline element is given, then

— N=1,

— MediaSegment.startTime[7] = O,

— MediaSegment.duration[ 7] =.ReriodEnd - PeriodStart,

I{ the Representation contains or inherits one or more SegmentList elements, providing a set gf explicit
URL(s) for Media Segments then all N Segment URLs are provided.

I{ the Representation centains 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 +
@startNumber inthe SegmentTemplatelmedia string.

I{ the Representation contains or inherits a SegmentTemplate element with $Time$ then the URL of the
Mledia Ségment i, MediaSegment.URL[], is obtained by replacing the $Time$ identifier by
TediaSegment[/].startTime in the SegmentTemplate@media string.

.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.

Thereforg, based on an MPD that was fetched at fetch time FetchTime and has associated a check time
CheckTime, the largest index inax that is accessible at time NOW for the last Period in the MPD is imax(= mak;
{ Tavaili] §= min(CheckTime, NOW) }.

A.4 Seeking

Assume [that a client attempts to seek to a specific Media Presentation time Ty, in a Représentation relative o
the PeripdStart time. According to 7.2.1, the presentation times within each Reriod are relative to th
PeriodStart time of the Period minus the value of the @presentationTimeQfifset, To, of the containing
Represeptation.

[1]

Based on the MPD, the client has access to the MPD start time and Media Segment URL of each Segment in
the Representation, along with Index Segment URL, if present. The_Segment number of the Segment most
likely to ¢ontain media samples for Media Presentation time Ty, is obtained as the maximum Segment index if,
for which the start time MediaSegment[i].startTime is smaller, orvequal to the Ty. The Segment URL is
obtained|as MediaSegment[i*].URL.

Access Points, alignment of media tracks and media. timing drift. As a result, the Segment identified by th
procedurle above may begin at a time slightly after Tgand the media data for presentation time may be in th
previous|Media Segment. In case of seeking, eithérthe seek time may be updated to equal the first sampl
time of the retrieved Media Segment, or the préceding Media Segment may be retrieved instead. Howeve
note thaf during continuous playout, including:cases where there is a switch between alternative versions, th
media data for the time between T, and the.start of the retrieved Segment is always available.

Note théitiming information in the MPD may be approximate due to issues related to placement of Strea

For accyrate seeking to a presentation time T, the DASH Client needs to access Stream Access Points
(SAP). Tlo determine the SAP in(a;Media Segment in case of DASH, the client may, for example, use th
informatipn in the Segment Index if present to locate the stream access points and the correspondin
presentation time in the Media-Presentation.

In the cape that the Media)Presentation is based on the ISO base media file format and a Segment is a movi
fragment, it is also passible for the client to use information within the ‘moof’ and ‘mdat’ boxes, for exampl
to locate|Stream Access Points in the media and obtain the necessary presentation time from the informati
in the mpvie fragment and the Segment start time derived from the MPD. If no SAP with presentation tim
before tHe requested presentation time Ty is available, the client may either access the previous Segment
may just|use the first SAP as the seek result. When Media Segments start with a SAP, these procedures a
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.

I{ a specific Representation or SubRepresentation element includes the @maxPlayoutRatgattribute,
then the corresponding Representation or Sub-Representation may be used for the fast-forward trick mode.

he client may play the Representation or Sub-Representation with any speed up to the regular spged times
the specified @maxPlayoutRate attribute with the same decoder profile and level requirements as the

ormal playout rate. If a specific Representation or SubRepresentation element inclydes the
dcodingDependency attribute with value set to 'false', then the corresponding Representation or Sub-
Representation may be used for both fast-forward and fast-rewind trick modes.

Jub-Representations in combination with Index Segments and Subsegmentiindex boxes may be [used for
gfficient trick mode implementation. Given a Sub-Representation with the desired @maxPlayoutRate, ranges
gorresponding to SubRepresentation@level all level values from
qubRepresentation@dependencylLevel may be extracted yia. byte ranges constructed from the
imformation in Subsegment Index Box. These ranges can be used to construct more compact HTTP GET
request.

A.6 Switching Representations

Hased on updated information during an ongoing Media Presentation, a client may decide to switch
Representations. Switching to a “new” Represéntation is equivalent to tuning in or seeking to [the new
Representation from the time point where the "old" Representation has been presented. Once swijtching is
desired, the client should seek to a SAPfor each media stream in the “new” Representation at @ desired
presentation time tp later than and close; o the current presentation time. Presenting the “old” Repregentation
p to the SAP in the “new” Representation enables seamless switching.

| @segmentAlignment is setifrue and the @startWithSAP is set to 1, 2 or 3 (and in the latter |case the
Hepresentation@mediaStreamStructurelId is identical for the two Representations), then the client

ay switch at any Segment‘boundary by just concatenating Segments with consecutive indices from| different
Representations. No everlap downloading and decoding is required.

he same can—~\be achieved on Subsegment level with @subsegmentAlignment set true and
@subsegmentStartsWithSAP the same values and conditions as above.

A.7 <Reaction to error codes

he DASHacce ient provides a streaming Service to the user by issuing H 1 1P reque or 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 ficcurate time standard is sufficiently accurate. If the clock is believed accurate, or the error re-occurs

after any
Upon req

MPD. If
same co

A.8 En

Non-alig
be causq

start. In addition, significant deviations of the start time of Segments to the media time should be detected an

drift-com

Over a |
playbacK
real-time

For ISO
Time bo
Referend
runs mo
respectiy
source.
playout g
indicated
respectiy

In case d

correction, the client should check for an update of the MPD.

eiving server errors (i.e. messages with 5xx error code), the client should check for an update of th
Mmultiple BaseURL elements are available, the client may also check for alternative instances of th
htent that are hosted on a different server.

D O

coder clock drift control

nment between the end of a Representation in one Period and the starttime of the next Period ma
bd by encoder clock inaccuracy. The client should align the Media Rresentation time at each Perio

O 0<<

pensating measures may be applied even before the start of the\hext Period is reached.

[0

pnger operation time, a difference in clock accuracy of:the encoder and decoder may cause th
to lag behind real-time or to interrupt temporarily due to-the client trying to access data faster tha

>

base media file format based, clients may avoidithese anomalies by using the Producer Reference
es as follows. The pace rq of the encoder clock in relation to the UTC is recovered from Producer
e Time boxes. If the relative pace r, is less than 1, equal to 1, or greater than 1, the encoder clogk
re slowly than the UTC, at an identical pace compared to the UTC, or faster than the UT(
ely. The pace r, of the receiver playout clock in relation to UTC is created by accessing a UT
\ timescale multiplication factor c(isyequal to rqi/r,. A presentation time on a timeline of the receiveg
lock is derived for each sample or access unit by multiplying the composition time of the sample (a

by the file format structurés) or the presentation time of the access unit (as indicated by th
e Program Elementary Stream header) by the timescale multiplication factor c.

O »n =5 (U

f MPEG-2 TS segments; PCR-based drift control may be used.
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Annex B
(normative)

MPD schema

The schema of the MPD for this edition of the standard is provided below.

/\

°Pxml version="1.0" encoding="UTF-8"?>

<[ks:schema targetNan e="urn:mpeg:dash:schema:mpd:2011" attributeFormDefault="unqua ﬁ}pd"
ellementFormbefault="qualified" xmlns:xs="http://www.w3.0rg/2001/XMLSchema" %i/
xplns:xlink="http://www.w3.0rg/1999/x1ink" xmlns="urn:mpeg:dash:schema:mpd:2011">
<xs:import name yce="http://www.w3.0rg/1999/x1ink" schemalocation="xlink. xsdé%q
<xs:annotation> ({3)
<xs:appinfo>Media Presentation Description</xs:appinfo>
<xs:documentation xm ang="en"> (:)
This Schema defines the Media Presentation Description for MPEG—Q§§?.
</xs:documentation> (:>
</xs:annotation> CE)
<!-- MPD: main element --> s\\
<xs:element name="MPD" type="MPDtype"/> <Z
<!-- MPD Type --> Q
<xs:complexType name="MPDtype"> <2
<xs:sequence>
<xs:element name="ProgramInformation" type "Prga;%mlnformatlonType" "o"
mpxOccurs="unbounded" />
<xs:element name="BaseURL" type="BaseURLT ‘} rs="0" ma s="unbounded" />
<xs:element name="Location" oY ="0" ma curs="unbounded" />
<xs:element name="Period" type "unbounded" />
<xs:element nar "Metrics" t ="0" max ="unbounded" />

<xs:any namespace="##other" p rs="0" ~s="unbounded" />
</xs:sequence>
<xs:attribute name="id" type "xs ing"/>
<xs:attribute name="profiles" {4 "xs:string" use="required"/>
<xs:attribute name="type" ‘5\ resentatlonType" default="static"/>
<xs:attribute nar "availabil¥tyStartTime" pe="xs:dateTime" />
<xs:attribute name="avail®pilityEndTime" type="xs:dateTime"/>
<xs:attribute name="pu Time" type="xs:dateTime"/>
<xs:attribute name=" PresentationDuration" type="xs:duration"/>
<xs:attribute wwr>:"€§himumUpdatePeriod" pe="xs:duration"/>
<xs:attribute nam minBufferTime" type="xs:duration" use="required"/>

'timeShiftBufferDepth" type="xs:duration"/>
"suggestedPresentationDelay" type="xs:duration"/>
"maxSegmentDuration" type="xs:duration"/>
be="xs:duration"/>
ontents="1lax"/>

<xs:attribute n

<xs:attribut

<xs:attrib e%
<xs:attri u{2):1‘—,11‘ﬁ*"maxSubsegmentDuration"
<xs:any gefbute namespace="##other" proce

</xs:compléxType>
N\

gll= esentation Type enumeration -->
<x8; SimpleType name="PresentationType">
Xs:restriction base="xs:string">

S:enumeration volucoMatgtion

<xs:enumeration value="dynamic"/>
</xs:restriction>
</xs:simpleType>

Kl== Pericc ==>
<xs:complexType name="PeriodType">
<xs:sequence>
<xs:element name="BaseURL" type="BaseURLType" minOccurs= rs="unbounded" />

T

<xs:element "SegmentBase" ="SegmentBaseType" mi

<xs:element "SegmentList" ="SegmentListType" min ="0"/>

<xs:element n "SegmentTemplate" "SegmentTemplateType" minOccurs="0"/>

<xs:element ~="AssetIdentifier" e="DescriptorType" minc "o"/>

<xs:element ~="EventStream" EventStreamType" minOc maxOccurs="unbounded" />
<xs:element name="AdaptationSet" "AdaptationSetType" mirs "o"
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