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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

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

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

— Part 1: Media presentation description and segment formats
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Introduction

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

This part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and Segments.
It is applicable to streaming services over the Internet.
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Information technology — Dynamic adaptive streaming over
HTTP (DASH) —

Part 1:
Media presentation description and segment formats

1 Scope
This part of ISO/IEC 23009 primarily specifies formats for the Media Presentation Description and Segments

for dynamic adaptive streaming delivery of MPEG media over HTTP. It is applicable to streaming services
over the Internet.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ITU-T Rec. H.222.0 | ISO/IEC 13818-1, Information technology — Generic coding of moving pictures and
associated audio information: Systems

ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Advanced Video
Coding

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base media file
format (technically identical to ISO/IEC 15444-12)

ISO/IEC 23003-3, Information technology — MPEG audio technologies — Part 3: Unified speech and audio
coding

IETF RFC 1521, MIME (Multipurpose Internet Mail Extensions) Part One: Mechanisms for Specifying and
Describing the Format of Internet Message Bodies, September 1993

IETF RFC 1738, Uniform Resource Locators (URL), December 1994

IETF RFC 2141, URN Syntax, May 1997

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

IETF RFC 3023, XML Media Types, January 2001

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

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

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

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

3 Terms, definitions, symbols and abbreviated terms

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

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

3.1.2

accessibility

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

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

314

available Segment

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

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

3.1.6
complementary Representation
Representation which complements at least one dependent Representation

317
continuous media
media with an inherent notion of time, for example, speech, audio, video, timed text or timed metadata

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

31.9

dependent Representation

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

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

3.1.11
group
collection of Adaptation Sets that are not expected to be presented simultaneously
Documents
Document Sharing Hub
2 © ISO/IEC 2012 — All rights reserved

Full document details: ISO_IEC 23009-1_2012


http://www.avadocuments.com/doc/iso-iec-23009-1-2012
http://www.avadocuments.com/doc/iso-iec-23009-1-2012

ISO/IEC 23009-1:2012(E)

3.1.12
HTTP-URL
URL with a fixed scheme of “http” or “https”

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

3.1.14

Initialization Segment

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

3.1.15
media content
one media content period or a contiguous sequence of media content periods

3.1.16

media content component

one continuous component of the media content with an assigned media component type that can be
encoded individually into a media stream

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

3.1.18

media content period

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

3.1.19
Media Presentation
collection of data that establishes a bounded or unbounded presentation of media content

3.1.20

Media Presentation Description

MPD

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

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

3.1.22

Media Segment

Segment that complies with media format in use and enables playback when combined with zero or more
preceding segments, and an Initialization Segment (if any)

3.1.23
media stream
encoded version of a media content component

3.1.24
Media Subsegment
Subsegment that only contains media data but no Segment Index
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3.1.25
MPD start time
approximate presentation start time of a Media Segment signalled in MPD

3.1.26
MPD duration
approximate presentation duration of a Media Segment signalled in MPD

3.1.27

Period

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

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

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

3.1.30

Representation

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

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

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

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

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

3.1.35

stream access point

SAP

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

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

3.1.37
Subsegment
unit within Media Segments that is indexed by a Segment Index
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3.1.38

valid Segment URL

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

3.1.39

wall-clock time
time as stated by UTC

3.2 Symbols and abbreviated terms

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

AVC

CAT

DASH

DM

DRM

ECM

HTTP

IDR

ISOBMFF

MPD

MvC

PAT

PCR

PES

PID

PMT

PSI

PTS

SAP

SEI

SVC

TCP

TLS

advanced video coding
conditional access table
dynamic adaptive streaming over HTTP
DASH Metrics

digital rights management
entitlement control message
hypertext transfer protocol
instantaneous decoding refresh
ISO base media file format
Media Presentation Description
multi-view video coding
program association table
program clock reference
packetized elementary stream
packet identifier

program map table

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

transport layer security

© ISO/IEC 2012 — All rights reserved
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TS transport stream

URI uniform resource identifier
URL uniform resource locator
URN uniform resource name

UTC coordinated universal time
uuID universally unique identifier
XML extensible mark-up language

3.3 Conventions
The following naming conventions apply in this document.

— Elements in an XML document are identified by an upper-case first letter and in bold face as
Element. To express that an element Elementl is contained in another element Element2, we
may write Element2.Elementl. If an element's name consists of two or more combined words,
camel-casing is typically used, e.g. ImportantElement. Elements may be present either exactly
once, or the minimum and maximum occurence 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. Gattribute. To point to a specific attribute Rattribute contained in an element
Element, one may write Element@attribute. If an attribute's name consists of two or more
combined words, camel-casing is typically used after the first word, e.g.
@veryImportantAttribute. Attributes may have assigned a status in the XML as mandatory (M),
optional (O), optional with default value (OD) and conditionally mandatory (CM).

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

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

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

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

4 Introduction

4.1 System description

Dynamic Adaptive Streaming over HTTP (DASH) specifies XML and binary formats that enable delivery of
media content from standard HTTP servers to HTTP clients and enable caching of content by standard HTTP
caches.

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

— The Media Presentation Description (MPD) describes a Media Presentation, i.e. a bounded or
unbounded presentation of media content. In particular, it defines formats to announce resource
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identifiers for Segments and to provide the context for these identified resources within a Media
Presentation. These resource identifiers are HTTP-URLs possibly combined with a byte range.

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

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

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

streams.
F O —— I I ————— I
I MPD I [ MPD I
o - M Delivery === - ————— -
I Function | I | I
' I I : I
. T == I |
[ |
r - 1 [ | X
! ! DASH I '
I DASH | Segment I I
Media 1o _ I Delivery [ |_Segments | 5| DASH
I Presentation Function I I Client
I' Preparation I (HTTP I o
| | Serven | HTTe
I _____ I L _[_;i[..,_":'_ l

Figure 1 — Example system for DASH formats

4.2 DASH client model

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

Figure 2 — DASH Client Model

4.3 DASH data model overview

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 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. Each media content period is composed of one or multiple media content components, for
example audio components in various languages and a video component. Each media content component
has an assigned media content component type, for example audio or video.

Each 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 media content
component from which it was encoded and in addition it gets assigned the properties 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 streams.

Documents

Document Sharing Hub
8 © ISO/IEC 2012 — All rights reserved

Full document details: ISO_IEC 23009-1_2012


http://www.avadocuments.com/doc/iso-iec-23009-1-2012
http://www.avadocuments.com/doc/iso-iec-23009-1-2012

ISO/IEC 23009-1:2012(E)

Media Presentation Description (MPD)

Period

Adaptation Set

Representation Sub-Representation Sub-Representation
Segment Sub- Sub-
Segment Segment
Segment
Representation

Adaptation Set

Period

Figure 3 — DASH High-Level Data Model

DASH is based on a hierarchical data model aligned with the presentation in Figure 3. A DASH Media
Presentation is described by a Media Presentation Description document. This describes the sequence of
Periods (see 5.3.2) in time that make up the Media Presentation. A Period typically represents a media
content period during which a consistent set of encoded versions of the media content is available i.e. the set
of available bitrates, languages, captions, subtitles etc. does not change during a Period.

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

An Adaptation Set contains a set of Representations (see 5.3.5). A Representation describes a deliverable
encoded version of one or several media content components. A Representation includes one or more media
streams (one for each media content component in the multiplex). Any single Representation within an
Adaptation Set is sufficient to render the contained media content components. Typically, clients may switch
from Representation to Representation within an Adaptation Set in order to adapt to network conditions or
other factors. Clients may also ignore Representations that rely on codecs or other rendering technologies
they do not support or that are otherwise unsuitable.
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Within a Representation, the content may be divided in time into Segments (see 5.3.9 and 6). A URL is
provided for each Segment meaning that a Segment is the largest unit of data that can be retrieved with a
single HTTP request.

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

DASH defines different timelines. One of the key features in DASH is that encoded versions of different media
content components share a common timeline. The presentation time of access unit within the media content
is mapped to the global common presentation timeline for synchronization of different media components and
to enable seamless switching of different coded versions of the same media components. This timeline is
referred as Media Presentation timeline. The Media Segments themselves contain accurate Media
Presentation timing information enabling synchronization of components and seamless switching.

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

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
support the possibility for Segments to be extended over time: a Segment is a complete and discrete unit that
must be made available in its entirety.

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 1ISO Base Media File Format a Subsegment must contain a whole number of complete movie fragments. If
a Segment is divided into Subsegments are described by a compact Segment index, which provides the
presentation time range in the Representation and corresponding byte range in the Segment occupied by
each Subsegment. Clients may download this index in advance and then issue requests for individual
Subsegments.

Clients may switch from Representation to Representation within an Adaptation Set at any point in the media.
However, switching at arbitrary positions may be complicated because of coding dependencies within
Representations and other factors. It is also desirable to avoid download of 'overlapping' data i.e. media for
the same time period from multiple Representations. Usually, switching is simplest at a random access point
in the new stream. In order to formalize requirements related to switching DASH defines a codec-independent
concept of Stream Access Point and identifies various types of Stream Access Point.

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

For On-Demand services, the Media Presentation Description is a static document describing the various
aspects of the Media Presentation. All Segments of the Media Presentation are available on the server once
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any Segment is available. For live services, however, Segments become available with time as the content is
produced. The Media Presentation Description may be updated regularly to reflect changes in the
presentation over time, for example Segment URLs for new segments may be added to the MPD and those
for old, no longer available Segments may be removed. However, if Segment URLs are described using a
template, this updating may not be necessary except for some redundancy/failover cases.

4.4 Protocols
This Part of ISO/IEC 23009 may be deployed in a system according to Figure 1 for which
— The DASH Client includes a client as specified in RFC 2616 and,
— 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.

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 [6].

4.5 Media Stream and Representation properties

4.5.1 Media stream access points

To be able to access a Representation, each of the media streams that are contained in the Representation
requires Media Stream Access Points (SAPs). SAPs in the context of this part of ISO/IEC 23009 refer to the
SAP definition in ISO/IEC 14496-12 Annex |. ISO/IEC 14496-12 Annex 1.3 defines different types of SAPs that
provide a relationship between the position where a stream can be accessed, relative to the start of a
Segment 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, Tepr, 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 Igap.

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

- Type 1 corresponds to what is known in some coding schemes as a “Closed GoP random access point”
(in which all access units, in decoding order, starting from Isap can be correctly decoded, resulting in a
continuous time sequence of correctly decoded access units with no gaps) and in addition the access
unit in decoding order is also the first access unit in presentation order.

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

- Type 3 corresponds to what is known in some coding schemes as an “Open GoP random access point”,
in which there are some access units in decoding order following Isau that cannot be correctly decoded
and have presentation times less than Tsap.
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- Type 4 corresponds to what is known in some coding schemes as an "Gradual Decoding Refresh (GDR)
random access point®’, in which there are some access units in decoding order starting from and
following Isau that cannot be correctly decoded and have presentation times less than Tsap.

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

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

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

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

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

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

4.5.2 Non-overlapping Segments and Subsegments

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

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

Let

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

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

Then two segments (respectively Subsegments), A and B, which may or may not be of different
Representations, are non-overlapping if T, (A,i) < Tg(B,i) for all media streams i in A and B or if T, (B,i) <
Te(A,i) for all streams iin A and B where i refers to the same media component.

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

4.5.3 Bitstream concatenation

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

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

The ISO Base Media File Format, ISO/IEC 14496-12, defines the concept of brands; brand values identify
specifications or conformance points. This part of ISO/IEC 23009 specifies several brands, as listed in Table 1.

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

Brand Clause in this part of | Informative description
Identifier ISO/IEC 23009
msdh 6.3.4.2 Media Segment conforming to the general format type for ISO

base media file format.

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

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

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

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

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

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

lmsg 7.3.1 last Media Segment indicator for ISO base media file format.

4.7 Schemes

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

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

Scheme Identifier Clause in | Informative description

this part

of ISO/IEC

23009
urn:mpeg:dash:mpd:2011 Annex B The namespace of the XML schema for the MPD.
urn:mpeg:dash:mpdprotection:2011 | 5.8.5.2 protection schemes identified by a the Scheme

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

urn:mpeg:dash:13818:1:CA descrip | 5.8.5.2 Conditional Access System used for ISO/IEC
tor:2011 13818-1 (MPEG-2 Transport Stream).
urn:mpeg:dash:14496:10: frame pac | 5.8.5.3 frame-packing arrangement as defined by Table D-
king arrangement type:2011 8 of ISO/IEC 14496-10.
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urn:mpeg:dash:13818:1:stereo vid | 5.8.5.3 frame-packing arrangement as defined by Table L-

eo format type:2011 1 of ISO/IEC 13818-1.

urn:mpeg:dash:23003:3:audio _chan | 5.8.5.4 channel configuration as defined by Table 65 of

nel configuration:2011 ISO/IEC 23003-3.

urn:mpeg:dash:role:2011 5855 DASH role scheme.

urn:mpeg:dash:stereoid:2011 5.8.5.6 scheme for multiple views media content
description.

urn:mpeg:dash:profile:full:2011 8.2 identifier for Full profile.

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

demand:2011 Demand profile.

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

live:2011

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

main:2011 profile.

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

main:2011

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

simple:2011

5 Maedia Presentation

5.1 General

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

A Media Presentation is described by an MPD including possible updates of the MPD. The MPD is defined in
5.2 and the MPD update mechanism is defined in 5.4. Assembly of a fragmented MPD is defined in 5.5. The
data model that constitutes a Media Presentation is defined in 5.3. In 5.6, the formats and processing of URLs
in the MPD is introduced. Program information is defined in 5.7. Descriptors associated to Representations or
collections thereof are provided in 5.8. DASH metric collection description is specified in 5.9.

5.2 Maedia Presentation Description

5.21 General

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

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

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

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

Following XML rules, the MPD document shall contain exactly one MPD element as specified in 5.3.
The MIME type of the MPD document is defined in Annex C.

The delivery of the MPD is not in scope of this part of ISO/IEC 23009. However, if the MPD is delivered over
HTTP, then the MPD document may be transfer encoded for transport, as described in RFC 2616.

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

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

NOTE 3 MPD integrity protection is not a normative part of this standard. However, if operating in an insecure
environment and required by the content/service provider, the digital signing and verification procedures specified in
the “XML Signature Syntax and Processing” by W3C [9] may be used to protect data origin authenticity and integrity
of the MPD.

5.2.2 Schema

The initial part of the XML schema of the MPD is provided below, including namespace and other definitions.
Specific types, elements and attributes are introduced in the remainder of this subclause. The complete
normative MPD schema is provided in Annex B of this part of ISO/IEC 23009. In case of any inconsistencies
the schema in Annex B takes precedence over the XML syntax snippets provided in this clause.

<?xml version="1.0"?>
<xs: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">

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

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

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

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

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

— Each Period contains one or more Adaptation Sets as described in 5.3.3. In case an Adaptation Set
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.

— A Representation may contain one or more Sub-Representations as described in 5.3.6.

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

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

— Each Representation consists of one or more 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.

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

5.3.1.2 Semantics

Table 3 — Semantics of MPD element

Element or Attribute Name Use Description

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

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

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

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

The contents of this attribute shall conform to either the
pro-simple or pro-fancy productions of RFC6381,
Section 4.5, without the enclosing DQUOTE characters,
i.e. including only the unencodedv or encodedv
elements respectively. As profile identifier the URI
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Element or Attribute Name Use Description
defined for the conforming Media Presentation profiles as
described in 8 shall be used.

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

default: (Rtype="static").

static
NOTE Static MPDs are typically used for On-
Demand services, whereas dynamic MPDs are
used for live services.

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

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

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

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

@availabilityEndTime (0] specifies the latest Segment availability end time for any
Segment in the Media Presentation. When not present,
the value is unknown.

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

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

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

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

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

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

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

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

guaranteed to be available for a Media 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’.
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Element or Attribute Name Use

Description

@suggestedPresentationDelay (o)

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

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

@maxSegmentDuration 0

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

@maxSubsegmentDuration 0O

specifies the maximum duration of any Media
Subsegment in any Representation in the Media
Presentation. If not present, the same value as for the
maximum Segment duration is implied.

ProgramInformation 0...N

specifies descriptive information about the program. For
more details refer to the description in 5.7.

BaseURL 0...N

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

Location 0...N

specifies a location at which the MPD is available.

Period 1...N

specifies the information of a Period. For more details
refer to the description in 5.3.2.

Metrics 0..N

specifies the DASH Metrics.

For more details see 5.9.

Legend:

For attributes: M=Mandatory, O=Optional, OD=0ptional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold,; attributes are non-bo1d and preceded with an @

5.3.1.3 XML syntax
<!-- MPD Type -->
<xs:complexType "MPDtype">
<xs:sequence>
<xs:element "ProgramInformation" "ProgramInformationType" "o"
"unbounded" />
<xs:element "BaseURL" "BaseURLType" "o" "unbounded" />
<xs:element "Location" "xs:anyURI" "o" "unbounded" />
<xs:element "Period" "PeriodType" "unbounded" />
<xs:element "Metrics" "MetricsType" "o" "unbounded" />
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "id" "xs:string"/>
<xs:attribute "profiles" "xs:string" "required"/>
<xs:attribute "type" "PresentationType" "static"/>
<xs:attribute "availabilityStartTime" "xs:dateTime" />
<xs:attribute "availabilityEndTime" "xs:dateTime" />
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<xs:attribute "mediaPresentationDuration" "xs:duration"/>
<xs:attribute "minimumUpdatePeriod" "xs:duration"/>
<xs:attribute "minBufferTime" "xs:duration" "required"/>
<xs:attribute "timeShiftBufferDepth" "xs:duration"/>
<xs:attribute "suggestedPresentationDelay" "xs:duration"/>
<xs:attribute "maxSegmentDuration" "xs:duration"/>
<xs:attribute "maxSubsegmentDuration” "xs:duration"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>

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

5.3.2 Period

5.3.2.1 Overview

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

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

— 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 @duration attribute
then then this new Period is also a regular Period. The start time of the new Period PeriodStart is the
sum of the start time of the previous Period PeriodStart and the value of the attribute @duration of
the previous Period.

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

— If (i) @start attribute is absent, and (ii) the previous Period element does not contains a
@duration attribute or the Period element is the first in the MPD, and (iii) the MPDRtype is
"dynamic', then this Period is an Early Available Period (see below for details).

For any regular Period the following holds: PeriodStart reflects the actual time that should elapse after playing
the media of all prior Periods in this Media Presentation relative to the PeriodStart time of the first Period in
the Media Presentation. The Period extends until the PeriodStart of the next Period, or until the end of the
Media Presentation in the case of the last Period. More specifically, the difference between the PeriodStart
time of a Period and either the PeriodStart time of the following Period, if this is not the last Period, or the
value of the MPD@mediaPresentationDuration if this is the last one, is the presentation duration in Media
Presentation time of the media content represented by the Representations in this Period.

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

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

5.3.2.2 Semantics

Table 4 — Semantics of Period element

Element or Attribute Name Use Description
Period specifies the information of a Period.
@xlink:href (0] specifies a reference to an external Period element
@xlink:actuate oD specifies the processing instructions, which can be either

"onLoad" or "onRequest".

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

not present.

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

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

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

If not present, refer to the details in 5.3.2.1.

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

If not present, refer to the details in 5.3.2.1.

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

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

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

SegmentBase 0.1 specifies default Segment Base information.
Information in this element is overridden by information in
AdapationSet.SegmentBase and

Representation.SegmentBase, if present.

For more details see 5.3.9.
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Element or Attribute Name Use Description

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

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

For more details see 5.3.9.

SegmentTemplate 0.1 specifies default Segment Template information.

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

For more details see 5.3.9.

AdaptationSet 0...N specifies an Adaptation Set.
At least one Adaptation Set shall be present in each Period.
However, the actual element may be present only in a remote

element if xlink is in use,

For more details see 5.3.3.

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

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

5.3.2.3 XML syntax

Ll== Parileel ==>
<xs:complexType "PeriodType">
<xs:sequence>
<xs:element "BaseURL" "BaseURLType" "o "unbounded" />
<xs:element "SegmentBase" "SegmentBaseType" "o"/>
<xs:element "SegmentList" "SegmentListType" "o"/>
<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>
<xs:element "AdaptationSet" "AdaptationSetType" "o"
"unbounded" />
<xs:element "Subset" "SubsetType" "o" "unbounded" />
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "xlink:href"/>
<xs:attribute "xlink:actuate" "onRequest"/>
<xs:attribute "id" "xs:string" />
<xs:attribute "start" "xs:duration"/>
<xs:attribute "duration" "xs:duration"/>
<xs:attribute "bitstreamSwitching"” "xs:boolean" "false"/>
<xs:anyAttribute "##other" "lax"/>
</xs:complexType>
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5.3.3 Adaptation Sets

5.3.3.1 Overview

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

An Adaptation Set contains alternate Representations, i.e. only one Representation within an Adaptation Set
is expected to be presented at a time. All Representations contained in one Adaptation Set represent the
same media content components and therefore contain media streams that are considered to be perceptually
equivalent.

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

— 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.

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 5.5.4. The ContentComponent
element shares common elements and attributes with the AdaptationSet element. Default values, or
values applicable to all media content components, may be provided directly in the AdaptationSet element.
Attributes present in the AdaptationSet shall not be repeated in the ContentComponent element.

The AdaptationSet element may contain default values for elements and attributes associated to the
contained Representations. The list of possible present elements and attributes that are common to
AdaptationSet and Representation (and also SubRepresentation) are collected in 5.3.7. Any of the
common attributes shall only be present either in the AdaptationSet element or in the Representation
element, but not in both.

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

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

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

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

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

5.3.3.2 Semantics

Table 5 — Semantics of AdaptationSet element

Element or Attribute Name Use Description

AdaptationSet Adaptation Set description

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

@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.

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

@group (0] specifies an identifier for the group that is unique in the
scope of the containing Period.

For details refer to 5.3.3.1.

CommonAttributesElements - specifies the common attributes and elements (attributes
and elements from base type RepresentationBaseType).
For details see 5.3.7.

@lang (0] Declares the language code for this Adaptation Set. The
syntax and semantics according to IETF RFC 5646 shall be
used.

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

@contentType (0] specifies the media content component type for this
Adaptation Set. A value of the top-level Content-type 'type'
value as defined in RFC1521, Clause 4 shall be taken.

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

@par (0] specifies the picture aspect ratio of the video media
component type, in the form of a string consisting of two
integers separated by ’, e.g.,”16:9”. When this attribute
is present, and the attributes @width and @height for the
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Element or Attribute Name Use Description

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

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

@minBandwidth (0] 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 (0] 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 (0] specifies the minimum @width value in all Representations

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

If not present, the value is unknown.

@maxWidth (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 value in all

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

If not present, the value is unknown.

@minFrameRate (0] specifies the minimum @framerate value in all

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

If not present, the value is unknown.

@maxFrameRate (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.
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Element or Attribute Name Use Description
@segmentAlignment oD 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 4.5.2) whenever m is not equal to
n.

For Adaptation Sets containing Representations with
multiple media content components, this attribute value shall
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
integer value for this attribute, then for any two
Representations, X and Y, within the union of the two
Adaptation Sets, the m-th Segment of X and the n-th
Segment of Y are non-overlapping (as defined in 4.5.2)
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;

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

o Let

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

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

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

e The sequence of

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

oif Bitstream Switching Segments are present,

Bi), Sia),1, Bz, Si),2, .-, Biw,
Sik ks - Bimy, Simy,m

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

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

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

More detailed rules may be defined for specific media
formats.

@subsegmentAlignment oD If the @subsegmentAlignment for an Adaptation Set is set

to other than ‘false’, all following conditions shall be

default: 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 4.5.2) 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
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 4.5.2)
whenever m is 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 than
default: or equal to the value of @subsegmentStartsWithSAP. A

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

The semantics of @subsegmentStartsWithSAP equal to
0 are unspecified.

Accessibility 0..N specifies information about accessibility scheme

For more details refer to 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.
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Element or Attribute Name Use Description

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

For more details refer to 5.8.1 and 5.8.4.5.

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

For more details refer to 5.3.4.

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

SegmentBase 0.1 specifies default Segment Base information.

Information in this element is overridden by information in
the Representation. 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.

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.

For more details see 5.3.9.

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

part of a remote element.

For more details refer to 5.3.5.

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

2(E)

<!-- Adaptation Set
<xs:complexType
<xs:complexContent
<xs:extension
<xs:sequence>
<xs:element
"unbounded"/
<xs:element
<xs:element
<xs:element
<xs:element
"unbounded"/
<xs:element
<xs:element
<xs:element
<xs:element
<xs:element
"unbounded"/
</xs:sequence>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
</xs:extension>
</xs:complexConten
</xs:complexType>

<!-- Ratio Type for
<xs:simpleType
<xs:restriction
<xs:pattern
</xs:restriction>
</xs:simpleType>

<!-- Type for Frame
<xs:simpleType
<xs:restriction
<xs:pattern
</xs:restriction>
</xs:simpleType>

<!-- Conditional Uns

<xs:simpleType
<xs:union

</xs:simpleType>

-—>
"AdaptationSetType">
>
"RepresentationBaseType">

"Accessibility" "DescriptorType"
>
"Role" "DescriptorType" "o"
"Rating" "DescriptorType" "o"
"Viewpoint" "DescriptorType" "o"
"ContentComponent" "ContentComponentType"
>
"BaseURL" "BaseURLType" "o"
"SegmentBase" "SegmentBaseType" "
"SegmentList" "SegmentListType" "
"SegmentTemplate" "SegmentTemplateType"
"Representation" "RepresentationType"
>
"xlink:href"/>
"xlink:actuate" "onRequest"/>
"ig" "xs:unsignedInt" />
"group" "xs:unsignedInt" />
"lang" "xs:language"/>
"contentType" "xs:string"/>
"par" "RatioType"/>
"minBandwidth" "xs:unsignedInt" />
"maxBandwidth" "xs:unsignedInt" />
"minWidth" "xs:unsignedInt"/>
"maxWidth" "xs:unsignedInt"/>
"minHeight" "xs:unsignedInt"/>
"maxHeight" "xs:unsignedInt" />
"minFrameRate" "FrameRateType" />
"maxFrameRate" "FrameRateType" />
"segmentAlignment" "ConditionalUintType"
"subsegmentAlignment" "ConditionalUintType"
"subsegmentStartsWithSAP" "SAPType"
"bitstreamSwitching" "xs:boolean"/>
t>

sar and par -->

"RatioType">
"xs:string">
VI0=9]*3 [0=9] =V /s

Rate -->
"FrameRateType">
"xs:string">
"[0-91*[0-9] (/[0-9]1*[0-9])2"/>

igned Integer (unsignedInt or boolean) -->
"ConditionalUintType">
"xs:unsignedInt xs:boolean"/>

non

"unbounded" />
"unbounded" />
"unbounded" />
"O"

"unbounded" />
o"/>
o"/>
"o"/>
"0"

"false"/>
"false"/>
"O"/>

5.3.4 Media Content Component

5.3.4.1 Overview

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

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

5.3.4.2 Semantics
Table 6 — Semantics of ContentComponent element
Element or Attribute Name Use Description
ContentComponent description of a content component
@id 0] specifies an identifier for this media component. The
attribute shall be unique in the scope of the containing
Adaptation Set.
@lang (0] same semantics as in Table 5 for @1ang attribute
@contentType (0] same semantics as in Table 5 for GcontentType
attribute
@par (0] same semantics as in Table 5 for @par attribute.
Accessibility 0...N same semantics as in Table 5 for Accessibility
element
Role 0...N same semantics as in Table 5 for Role element
Rating 0...N same semantics as in Table 5 for Rating element
Viewpoint 0...N same semantics as in Table 5 for viewpoint element
Legend:
For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory, F=Fixed.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.

5.3.4.3 XML syntax

<xs:complexType
<xs:sequence>
<xs:element
<xs:element
<xs:element
<xs:element
<xs:any
</xs:sequence>
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:anyAttribute
</xs:complexType>

<!-- Content Component -->

"ContentComponentType">

"Accessibility" "DescriptorType" "o" "unbounded" />
"Role" "DescriptorType" "o" "unbounded" />
"Rating" "DescriptorType" "o "unbounded" />
"Viewpoint" "DescriptorType" "o "unbounded" />
"##other" "lax" "o" "unbounded" />
"id" "xs:unsignedInt"/>
"lang" "xs:language"/>
"contentType" "xs:string"/>
"par" "RatioType" />

"##other" "lax" />
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5.3.5 Representation

5.3.5.1 Overview

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

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

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

Each Representation includes one or more media streams, where each media stream is an encoded version
of one media content component.

A Representation consists of one or more Segments.

Each Representation either shall contain an Initialization Segment or each Media Segment in the
Representation shall be self-initializing, i.e. the Media Segment itself conforms to the media type as specified
in the @mimeType attribute for this Representation.

When a Representation is not a dependent Representation, i.e. the @dependencyId attribute is absent, then
concatenation of the Initialization Segment, if present, and all consecutive Media Segments in one
Representation shall represent a conforming Segment sequence as defined in 4.5.3 conforming to the media
type as specified in the @mimeType attribute for this Representation.

Dependent Representations are described by a Representation element that contains a @dependencyId
attribute. Dependent Representations are regular Representations except that they depend on a set of
complementary Representations for decoding and/or presentation. The @dependencyId contains the values
of the @id attribute of all the complementary Representations, i.e. Representations that are necessary to
present and/or decode the media content components contained in this dependent Representation.

For any dependent Representation X that depends on complementary Representation Y, the m-th
Subsegment of X and the n-th Subsegment of Y shall be non-overlapping (as defined in 4.5.3) whenever m is
not equal to n. For dependent Representations the concatenation of the Initialization Segment with the
sequence of Subsegments of the dependent Representations, each being preceded by the corresponding
Subsegment of each of the complementary Representations in order as provided in the @dependencyId
attribute shall represent a conforming Subsegment sequence as defined in 4.5.3 conforming to the media
format as specified in the @mimeType attribute for this dependent Representation.

NOTE  When decoding of a dependent Representation is started from a SAP in the (Sub)Segment with number /,
the decoding process does not need to access data from the complementary Representation(s) from any earlier
(sub)segments than (sub)Segment with number i of the complementary Representation(s).

The semantics of the attributes and elements within a Representation are provided in Table 7 of 5.3.5.2. The
XML syntax of the Representation type is provided in 5.3.5.3.
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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 unique within a Period unless the Representation 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 contain characters that are
permitted within an HTTP-URL according to RFC 1738.

@bandwidth M Consider a hypothetical constant bitrate channel of
bandwidth with the value of this attribute in bits per second
(bps). Then, if the Representation is continuously delivered
at this bitrate, starting at any SAP that is indicated either by
@startWithSAP or by any Segment Index box, a client can
be assured of having enough data for continuous playout
providing playout begins after @minBufferTime *
@bandwidth bits have been received (i.e. at time
@minBufferTime after the first bit is received).

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

@gualityRanking (0] specifies a quality ranking of the Representation relative to
other Representations in the same Adaptation Set. Lower
values represent higher quality content. If not present then
no ranking is defined.

@dependencyld (0] specifies all complementary Representations the
Representation depends on in the decoding and/or
presentation process as a whitespace-separated list of
values of @id attributes.

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

This attribute shall not be present where there are no
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 @mediaStreamStructureld
specifies a whitespace-separated list of media stream
structure identifier values. If media streams share the same
media stream structure identifier value, the media streams
shall have the following characteristics:
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Element or Attribute Name Use Description

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

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

- A media stream formed by concatenating the media
stream of a first Representation until Igay
(exclusive) of the i-th SAP of type 1 to 3 and the
media stream of a second Representation (having
the same media stream structure identifier value as
for the first Representation) starting from the lsay
(inclusive) of the i-th SAP of type 1 to 3 conforms to
the specification in which the media stream format
is specified for any value of j from 1 to the number
of SAPs of type 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 @mediaStreamStructurelId equal to “1”,
Representation B would contain
@mediaStreamStructurelId equal to“1 2", and
Representation C would contain
@mediaStreamStructurelId equal to “2”

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

BaseURL 0...N specifies a Base URL that can be used for reference

resolution and alternative URL selection. For more details
refer to the description in 5.6.
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Element or Attribute Name Use Description

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

SegmentBase 0...1 specifies default Segment Base information.
For more details see 5.3.9.

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:

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 @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.
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5.3.5.3 XML syntax
<!-- Representation -->
<xs:complexType "RepresentationType">
<xs:complexContent>
<xs:extension "RepresentationBaseType">
<xs:sequence>
<xs:element "BaseURL" "BaseURLType" "o" "unbounded" />
<xs:element "SubRepresentation” "SubRepresentationType" "o"
"unbounded" />
<xs:element "SegmentBase" "SegmentBaseType" "o"/>
<xs:element "SegmentList" "SegmentListType" "o"/>
<xs:element "SegmentTemplate" "SegmentTemplateType" "o"/>
</xs:sequence>
<xs:attribute "id" "StringNoWhitespaceType" "required"/>
<xs:attribute "bandwidth" "xs:unsignedInt" "required"/>
<xs:attribute "qualityRanking" "xs:unsignedInt"/>
<xs:attribute "dependencyId" "StringVectorType"/>
<xs:attribute "mediaStreamStructureId" "StringVectorType" />
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- String without white spaces -->
<xs:simpleType "StringNoWhitespaceType">
<xs:restriction "xs:string">
<xs:pattern "[M\r\n\t \p{zZ}]1*"/>
</xs:restriction>
</xs:simpleType>
<!-- Whitespace-separated list of strings -->
<xs:simpleType "StringVectorType">
<xs:list "xs:string"/>
</xs:simpleType>
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5.3.6 Sub-Representation

5.3.6.1 Overview

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

The SubRepresentation element describes properties of one or several media content components that
are embedded in the Representation. It may for example describe the exact properties of an embedded audio
component (e.g., codec, sampling rate, etc.), an embedded sub-title (e.g., codec) or it may describe some
embedded lower quality video layer (e.g. some lower frame rate, etc.).

Sub-Representations and Representation share some common attributes and elements.
In case the @1level attribute is present in the SubRepresentation element,

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

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

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

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

5.3.6.2 Semantics

Table 8 —Semantics of SubRepresentation element

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

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

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

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

If not present, the Sub-Representation can be decoded and
presented independently of any other Representation.
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Element or Attribute Name Use Description
@bandwidth CM Identical to the @bandwidth definition in Representation,
shall be but applied to this Sub-Representation. This attribute shall
presentif | be present ifthe @level attribute is present.
@level s
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.

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

CommonAttributeskE.

lements -

Common Attributes and Elements (attributes and elements
from base type RepresentationBaseType). For details see
5.3.7.

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 preceded with an @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.

5.3.6.3 XML syntax

</xs:simpleType>

<!-- SubRepresentation -->
<xs:complexType "SubRepresentationType">
<xs:complexContent>
<xs:extension "RepresentationBaseType">
<xs:attribute "level" "xs:unsignedInt"/>
<xs:attribute "dependencyLevel" "UIntVectorType"/>
<xs:attribute "bandwidth" "xs:unsignedInt"/>
<xs:attribute "contentComponent" "StringVectorType"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- Whitespace-separated list of unsigned integers -->
<xs:simpleType "UIntVectorType">
<xs:list "xs:unsignedInt"/>

5.3.7 Common attributes and elements

5.3.71 Overview

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

elements.

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

provided in 5.3.7.3.

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

© ISO/IEC 2012 — All rights reserved

Full document details: ISO_IEC 23009-1_2012

Documents
Document Sharin:%-lub


http://www.avadocuments.com/doc/iso-iec-23009-1-2012
http://www.avadocuments.com/doc/iso-iec-23009-1-2012

