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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.

The

descr
differ
rules

Atte
pate

of any
on th

]
ibed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria.ng

ent types of document should be noted. This document was drafted in accordancgwith
of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ntion is drawn to the possibility that some of the elements of this document may be t

it rights. ISO and IEC shall not be held responsible for identifying any ot all such patent

e ISO list of patent declarations received (see www.iso.org/patents) or the IEC |

procedures used to develop this document and those intended for 1ts further maimtenance are

eded for the
the editorial

he subject of
ights. Details

 patent rights identified during the development of the document Wwill be in the Introduction and/or

st of patent

declafations received (see http://patents.iec.ch).

Any trade name used in this document is information given-for the convenience of users and does not

constfitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specifit terms and

exprdssions related to conformity assessment, as well as information about ISO's adherence|to the World

Trad¢ Organization (WTO) principles .@n the Technical Barriers to Trade (TBT)

see www.iso.org/iso/foreword.html.

This |[document was prepared by Joint*Technical Committee ISO/IEC]JTC 1, Information technology,

Subcommittee SC 29, Coding of audig;.picture, multimedia and hypermedia information.

This fourth edition cancels and Teplaces the third edition (ISO/IEC 23009-1:2019), which has been

technically revised. The mainchanges compared to the previous edition are as follows:

— the concept Service Description was added in order to enable signalling by the serviceg provider on
how the service is‘expected to be consumed;

— Initializationh Sets, Groups and Presentations were added in order to simplify playback of Media
Bresentations across Period boundaries;

— leapvSecond information was added to support the DASH Client in timing calculatiorjs when leap
seconds occur;

— the producer reference time was added in order to allow signalling and mapping of media time to
wall-clock time including the time of capture, encoding or other application defined context;

— the content popularity rate was added to indicate a level of popularity of the containing entity (i.e.,
the Adaptation Set, Representation or Preselection) within the Media Presentation;

— exact signalling and placement of content in a Period was added in order to simplify client operation
in case of gaps and overlaps at Period boundaries;

© ISO/IEC 2019 - All rights reserved vii
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— the concept of failover content was added in order to signal time sections in the Media Presentation
or specific Representations that are not representing the main content, but a failover version for
example in error cases;

— the support of the use of the Segment Timeline for low-latency DASH content was enabled;

— the concept of Preselections was extended in order to define conformance and playback rules for
Representations from different Adaptation Sets within one Preselection; other clarifications on
events were added;

— the abili

— a descri

— the abili

the necessity to rewrite the event times in the media stream was added, as wellras-other clarifica

on Even

— asegme
the med

— detailed

resourcgs, i.e. MPDs and Segments, can be performed based‘on information in the MPD and

headers

— DASHm
stop rea

Alistofall p

Any feedbac
complete list

y to cignn] forced subtitles p:myrp:\dpr and karaoke in the DASH Role scheme was add

'y that DASH inband events can be added to a Period with a presentation time offset avg
[S;

ht type that permits to signal that content is missing, but also provides sufficient inform
a duration of the missing content was added;

recommendations and guidelines on how location and reference resolution for
were added;

etrics were updated to support device information and to support specific keys for stai
sons.

hrts in the ISO/IEC 23009 series canchbe found on the ISO website.

k or questions on this document-should be directed to the user’s national standards b
ing of these bodies can be found at www.iso.org/members.html.

ed;

ptor to indicate that the quality ranking associated to Representations is equivalent and
compargble across Adaptation Sets was added;

iding
Itions

ation

DASH
HTTP

t and

dy. A

viii

© ISO/IEC 2019 - All rights reserved


https://www.iso.org/members.html
https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

Intr

ISO/IEC 23009-1:2019(E)

oduction

Dynamic adaptive streaming over HTTP (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
document focuses not on client or server procedures but on the data formats used to provide a DASH
Media Presentation.

The International Organization for Standardization (ISO) and International Electrotechnical Commission
(IEC) draw attention to the fact that it is claimed that compliance with this document may involve the use

of pa

tents

ISOa

The
unde
this 1
Infor

hd IEC take no position concerning the evidence, validity and scope of these patent'rig

olders of these patent rights have assured ISO and IEC that they are willing tolnhegof
" reasonable and non-discriminatory terms and conditions with applicants throughout
espect, the statements of the holders of these patent rights are registered with
mation may be obtained from the patent database available at www.is6-01rg/patents.

Attenftion is drawn to the possibility that some of the elements of thistdocument may be t

paten

trights other than those identified in the patent database. ISO and’IEC shall not be helc

for identifying any or all such patent rights.

nts.

iate licences
the world. In
SO and IEC.

he subject of
| responsible
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Information technology — Dynamic adaptive streaming over
HTTP (DASH) — Part 1: Media presentation description and
segment formats

1 9

This
dynay
over

cope

document primarily specifies formats for the Media Presentation Description and §
mic adaptive streaming delivery of MPEG media over HTTP. It is applicable to strean
the Internet.

2 Normative references

The following documents are referred to in the text in suchsa-way that some or all of {

const]
unda

itutes requirements of this document. For dated references, only the edition cited
led references, the latest edition of the referenced décument (including any amendme

ISO/IEC 13818-1, Information technology — Generic\coding of moving pictures and asso

infori

nation — Part 1: Systems

1SO/]
medi

1S0/1
IETF
IETF
IETF
IETF
IETF
IETF
IETF

IETF

C 14496-12:—1, Information technolggy — Coding of audio-visual objects — Part
file format

C 23091-3, Information technology — Coding-independent code points — Part 3: Audi
FC 1738, Uniform Resource Locators

FC 2397, The “data’ URL scheme

FC 3629, UTF<8,,a’transformation format of ISO 10646

FC 3986:2005, Uniform Resource Identifier (URI): Generic Syntax

FCA4122, A Universally Unique IDentifier (UUID) URN Namespace

egments for
1ing services

heir content
applies. For
hts) applies.

ciated audio

12: ISO base

RFC 4648, The Basel6, Base32, and Base64 Data Encodings

RFC 5234, Augmented BNF for Syntax Specifications: ABNF

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

1 6th edition under preparation. Stage at time of publication: ISO/IEC FDIS 14496-12:2019.
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IETF RFC 5646, Tags for Identifying Languages

IETF RFC 6381:2011, The 'Codecs ' and 'Profiles ' Parameters for “Bucket” Media Types
IETF RFC 6838:2013, Media Type Specifications and Registration Procedures

IETF RFC 7231:2014, Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content
IETF RFC 7233:2014, Hypertext Transfer Protocol (HTTP/1.1): Range Requests

IETF RFC 8141:2017, URN Syntax

HTML 4.01 pecification, W3C Recommendation, 24 December 1999

W3C XML, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation, 26 November
2008

W3C XLINK, XML Linking Language (XLink) Version 1.1, W3C Recommendation, 06 May 2010
W3C Media Fragments URI 1.0 (basic), W3C Recommendation, 25 September2012

United States Code Title 47 CFR 79.103, Electronic Code of Federal Régulations: Closed caption defoder
requirements for apparatus, https://www.ecfr.gov/cgi-bin/text-idx?node=se47.4.79_1103

SMPTE ST 2(67-2, SMPTE Standard — Interoperable Master£ormat — Core Constraints

3 Terms| definitions, abbreviated terms.and conventions

3.1 Terms and definitions

For the purploses of this document, the folléwing terms and definitions apply.

[72)

[SO and IEC maintain terminological databases for use in standardization at the following addressés:

— ISO Onliphe browsing platform:‘available at https://www.iso.org/obp

— IEC Elecfropedia: available-at http://www.electropedia.org/

3.1.1
access unit
unit of a media stréam (3.1.29) with an assigned Media Presentation time

3.1.2
accessibility

degree to which a media content or certain media content components (3.1.22) are available to as many
people as possible

3.1.3
Adaptation Set
set of interchangeable encoded versions of one or several media content components (3.1.22)

3.14

asset

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

2 © ISO/IEC 2019 - All rights reserved
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3.1.5

associated Representation

Representation (3.1.38) which provides supplemental or descriptive information for at least one other
Representation

3.1.6

available Segment

Segment (3.1.39) that is accessible at its assigned HTTP-URL (3.1.17) 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

3.1.7

Bitstfeam Switching Segment
Segment (3.1.39) that if present contains essential data to switch to the Representation (3:1.38) itis
assighed to

3.1.8
complementary Representation
Reprgsentation (3.1.38) which complements at least one dependent Representation (3.1.12)

3.1.9
continuous media
medif with an inherent notion of time

EXAMPLES Speech, audio, video, timed text or timed metadata.

3.1.1
DASH metric
metric computed by the DASH Client and uniquelyidentified by a key

3.1.1
data URL
URL with a fixed scheme “data”

3.1.1p
dependent Representation
Repragsentation (3.1.38) for which Segments (3.1.39) from its complementary Representationjs (3.1.8) are
necegsary for presentation\and/or decoding of the contained media content components (3.1.22)

3.1.18
earliest presentation time
smallest presentation time (3.1.36) of any access unit (3.1.1) of a Media Segment (3.1.28) or fubsegment
(3.1.49) foraumedia stream (3.1.29)

3.1.1¢
event
aperiodic sparse media-time related auxiliary information to the DASH Client or to an application

3.1.15
event stream
sequence of related events (3.1.14)

3.1.16
group
collection of Adaptation Sets (3.1.3) that are not expected to be presented simultaneously

© ISO/IEC 2019 - All rights reserved 3
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3.1.17
HTTP-URL

URL with a fixed scheme of “http” or “https”

3.1.18

Index Segme

nt

Segment (3.1.39) that primarily contains indexing information for Media Segments (3.1.28)

3.1.19
Initializatio

n Segment

Segment (3.1.39) containing metadata that is necessary to present the media streams (3.1.29)

encapsulate(

3.1.20

Main Adapt
Adaptation §
complete ex]

3.1.21
media contd
single media

3.1.22
media contg

single continuous component of the media content (3.1.21) withran assigned media content compon

type (3.1.23)

3.1.23
media conte

I Th Media Segments (3.1.28]

htion Set
et (3.1.3) in a Preselection (3.1.35) that contains the Initialization Segment(3.1.19) for
berience

tnt
content period (3.1.24) or contiguous sequence of media content periods

nt component

tnt component type

single type of media content (3.1.21)

EXAMPLES

3.1.24

media contg
set of media
they can be j

3.1.25
Media Presg
collection of

3.1.26
Media Pres¢
MPD
formalized d
service

3.1.27

Audio, video, or text.

ent period

resented

entation
data that-establishes a bounded or unbounded presentation of media content (3.1.21)

nitation Description

content components (3.1.22) that have a common timeline as well as relationships on h

escription for a Media Presentation (3.1.25) for the purpose of providing a streaming

Media Presentation timeline
concatenation of the timeline of all Periods (3.1.34) which itself is common to all Representations
(3.1.38) in the Period

© ISO/IEC 2019 - All rights reserved
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3.1.28

Media Segment

Segment (3.1.39) that complies with media format in use and enables playback when combined with
zero or more preceding Segments and an Initialization Segment (3.1.19) (if any)

3.1.29
media stream
encoded version of a media content component (3.1.22)

3.1.30
Media Subsegment
Subsdgment (3.1.49]) that only contains media data but no Segment Index (3.1.43]

3.1.311
message
part of an event (3.1.14) containing information that is exclusively handled by the jevent handler

3.1.32
MPD|start time
apprgximate presentation start time of a Media Segment (3.1.28) signalled in MPD (3.1.26)

3.1.38
MPD|duration
approximate presentation duration of a Media Segment (3¢1.28) signalled in MPD (3.1.26)

3.1.3

Periqd
interyal of the Media Presentation (3.1.24), where a contiguous sequence of all Periods constitutes the
Media Presentation

3.1.3
Prese¢lection
set off media content components (3.1.22) that are intended to be consumed jointly

3.1.3
presentation time
time associated to an aceess unit (3.1.1) that maps it to the Media Presentation timeline (3.1.27)

3.1.3

remgte element entity
entity that contains one or more elements and is referenced in the MPD (3.1.26) with an HT[TP-URL
(3.1.17) contained in an @xlink:href attribute, referred to as "remote resource" by XLink

3.1.3
Representation

collection and encapsulation of one or more media streams (3.1.29) in a delivery format and associated
with descriptive metadata

3.1.39

Segment

unit of data associated with an HTTP-URL (3.1.17) and optionally a byte range that are specified by an
MPD (3.1.26), or with a data URL (3.1.11)

© ISO/IEC 2019 - All rights reserved 5
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3.1.40

Segment availability start time
latest time instant in wall-clock time (3.1.52) at which a Segment (3.1.39) becomes an available Segment

(3.1.6)

3.141

adjusted Segment availability start time

time instant
(3.1.6)

3.1.42
Segment av
time instant
(3.1.6)

3.1.43

Segment Index

compact ind
from the MP

3.1.44
Segment Se
sequence of

3.1.45
Segment Tr
concatenatid

3.1.46
Spatial Obje
media contef
media conte

3.1.47
stream acce
SAP

positionin a
only the info
by initializin

3.1.48

sub-asset
media contel
(3.1.4)

3.1.49
Sub-Repres
part of a Rep
(3.1.34)

3.1.50

in wall-clock time (3.1.52) at which a Segment (3.1.39) becomes an available Segment

Ailability end time
in wall-clock time (3.1.52) at which a Segment (3.1.39) ceases to be an available Segine

bx of the time range to byte range mapping within a Media Segment (3{1,28) separately
D (3.1.26)

juence
Segments (3.1.39) that are sharing a common number addréss

hck
n of Segments (3.1.39) forming a track with patential conformance properties

ct
t component (3.1.22) correspondingto a region in a coordinate system associated to t
Nt component

ss point
Representation (3.1.38) enabling playback of a media stream (3.1.29) to be started usi

rmation contained in Representation data starting from that position onwards [precec
o data in the [nitialization Segment (3.1.19), if any]

t component (3.1.22) (or part thereof) identified as corresponding to a part of an asset

nis

ng
ed

entation
resentation (3.1.38) described in the MPD (3.1.26) that is present in the entire Period

Subsegment
unit within Media Segments (3.1.28) that is indexed by a Segment Index (3.1.43)
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3.1.51

valid Segment URL

HTTP-URL (3.1.17) that is promised to reference a Segment (3.1.39) during its Segment availability
period

3.1.52
wall-clock time
time as stated by UTC

3.2 Abbreviated terms

4CC four character code

ABNF augmented Backus-Naur form
ACK acknowledgement message in TCP
AVC advanced video coding

CAT conditional access table

CDN content delivery network

DASH dynamic adaptive streaming over HTTP
DM DASH metrics

DRM digital rights management

ECM entitlement control message

EMM entitlement management message
EPT earliest presentation time

GAA generic authenticationa@architecture
GBA generic bootstrapping architecture
GDR gradual decoderrefresh

GMT Greenwich-Mean Time

GOP groupef'pictures

GPS global positioning system

HEVC high efficiency video coding

HTML hypertext markup language

HT'TP hypertext transfer protocol

HTTPS Secure hypertext transier protocol
IAB interactive advertising bureau

IDR instantaneous decoding refresh

P internet protocol

ISO BMFF ISO base media file format

MBT minimum buffer time
MPD media presentation description
MVC multi-view video coding

© ISO/IEC 2019 - All rights reserved 7
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NGA
NTP
OATC
OAuth
OMAP
PAT
PCR
PES
PID
PMT
PSI
PTS

SAML
SAP
SEI
SNTP
SRD
SvC
TCP
TLS
TS
URI
URL
URN
UTC
UUID
VAST
VOD
XML

next generation audio

network time protocol

open authentication technical committee
open standard for authorization

online multimedia authorization protocol
program association table

program clock reference

packetized elementary stream
packet identifier

program map table

program specific information
presentation time stamp
random access point

security assertion markup language
stream access point
supplementary enhancement information
simple NTP

spatial relationship description
scalable video coding
transmission control protocol
transport layer security
transport stream

uniform resource(identifier
uniform resource locator
uniform résource name
coordinated universal time
universally unique identifier
video ad serving template

A | A | A |
vIUCUUITucTliiiaIliu

extensible mark-up language
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3.3 Conventions

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, the
following format is used: 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>.

—

= 3

v

4

4.1S

Dyna

Attributes in an XML document are identified by a lower-case first letter as well as they

lement Element, one may write Element@attribute. If an attribute's name censi
nhore combined words, camel-casing is typically used after the ~first
veryImportantAttribute. Attributes may have assigned a status in the XML a
M), optional (0), optional with default value (OD) and conditionally mandatory (CM).

amespace qualification of elements and attributes is used as per XML standards, in
amespace:Elementor @namespace:attribute. The fully gialified namespace i
he schema fragment associated with the declaration. External specifications e
amespace of DASH are expected to document the element name in the semantic t
xtension namespace prefix.

ariables defined in the context of this document.are specifically highlighted wit
nternalVariable.

tructures that are defined as part of the hierarchical data model are identified by an up
etter, e.g. Period, Adaptation Set, Representation, Segment, etc.

he term "this clause" refers to the entire clause included within the same first heading
brm "this subclause" refers to all text contained in the subclause with the lowest hierarn

or improved interoperability,. this document uses ABNF notation according to IETF
pecify certain underdefined values of XML attributes and elements.

hbverview

ystem description

mic adaptive streaming over HTTP (DASH) specifies XML and binary formats that en

are preceded
atained in an

sts of two or
word, e.g.
5 mandatory

the form of
s provided in
tending the
hble with an

n italics, e.g.

ber-case first

number. The

chy heading.

RFC 5234 to

hble delivery
hg of content

of COTtinuous media content from standard HTTP servers to HTTP clients and enable cachi

by st

ndard HTTP caches

This document primarily defines two formats:

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

© ISO/IEC 2019 - All rights reserved
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— 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
IETF RFC 7233 to a resource identified in the MPD. Segments typically contain efficiently coded
media data and metadata conforming to or at least closely 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 document, the assumed protocol is HTTP/1.1. Such a client is referred to as a DASH Client
in the remainder of this document. However, this document does not provide a normative specification
for such a client.

be used. Boges with solid lines indicate devices that are mentioned in this document as they. host or

Figure 1 shc%ws a possible deployment architecture in which the formats defined in this documen(t may
process the formats defined in this document whereas dashed boxes are conceptual or transparent,. This

document d¢
indicated by
considered (
provides suf
requesting S
media streai

- _V_

DASH

Media
Presentati
Preparatiq

I
L — —

Although thd
is obviously
URLs in the |
information

pals with the definition of formats that are accessible on the interface to thesDASH (
the solid lines. Any other formats or interfaces are outside the scope of this:-document.
leployment scenario, it is assumed that the DASH Client has access to.an MPD. The
ficient information for the DASH Client to provide a streaming Service to the us
egments from an HTTP server and demultiplexing, decoding and rendering the inc
ns.

| wep |
Delivery
Function

- — 1

lient,
n the
MPD
er by
uded

| DASH

Segment
Delivery
Function

(HTTP
Server)

Segments DASH

Client

DN
n

I
< —>
I
I

Figure 1 — Example system for DASH formats

formats.areinitially designed to be used in the above deployment scenario, their applic
hot restrieted to this scenario. The particular aspect on "HTTP" in DASH is the usage of
MPD(for the purpose to refer to Segments. The usage of HTTP-URLs enables unique loc

ation
ITTP-
ation

and it provides well-defined methods to access the resources, in particular HTTP GE

I and

HTTP partia

GET.

4.2 DASH Client model

The design of the formats defined in this document is based on the informative client model as shown in
Figure 2. The figure illustrates the logical components of a conceptual DASH Client model and the relation
to other components in a media streaming application. In this figure, the DASH access engine receives the
Media Presentation Description (MPD), constructs and issues requests and receives Segments or parts of
Segments. The DASH Client may use metadata provided in the MPD for the selection of media components
by communication with the media streaming application. Such metadata may for example include codec
capability information, language codes, accessibility information and other information for the selection
of media components. In the context of this document, the output of the DASH access engine consists of

10 © ISO/IEC 2019 - All rights reserved
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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 continuous media to the timeline of the Media Presentation. In Annex F, guidance on
enabling the use of this document with other container formats is provided. In addition, the DASH access
engine may also receive and extract Events that are related to the media time. The events may be
processed in the DASH Client or may be forwarded to an event processing application in the execution
environment of the DASH Client.

Selection Logic

MPD Selection metadata T l Selected Adaptation Sets
MPD
T~ T — — ¥ DASH access MPEG Format Media Media
> engine media + timing engine output
Segment data

Media

Event + timin g—- .
engine

Media Streaming Application

Figure 2,>=~DASH Client model

Furthermore, Annex K defines the Service Description to support and guide DASH Client opgrations.

4.3 DASH data model overview

DASH is intended to support amedia-streaming model for delivery of continuous media content in which
contrl lies primarily with the client. Clients may request data using the HTTP protocol frpm standard
web servers that have'no DASH-specific capabilities. Consequently, this document focuses jnot on client
or seyver procedures-but on the data formats used to provide a DASH Media Presentation.

The ¢ollection of-éncoded and deliverable versions of continuous media content and the| appropriate
descriiption ‘of-these form a Media Presentation. Media content is composed of a singlg or multiple
contiguous media content periods in time. Content in different media content periods may ble completely
indegendent or certain periods of a Media Presentation may belong to the same Asset, f(i)r example a
Media Presentation 1s a collection of main program composed of multiple periods, each assigned to the
same Asset, and interleaved with inserted advertisement periods. Each media content period is
composed of one or multiple media content components, for example audio components in various
languages, different video components providing different views of the same program, subtitles in
different languages, etc. Each media content component has an assigned media content component
type, for example audio or video. The same asset over multiple periods may be identified by a DASH
descriptor enabling DASH Clients to maintain the continuity across periods' boundaries. Furthermore,
sub-assets composing the same asset may also be identified using a similar method. For instance, if an
asset is composed of multiple video components, sub-assets enable selecting the previously selected
video component after an ad insertion.

© ISO/IEC 2019 - All rights reserved 11
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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 descriptive metadata is
relevant for static and dynamic selection of media content components and media streams.

Media Presentation

Period Period

_,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Preselection

Adaptation Set

Representation

I Initialization Segmentl | Media Segment | .. I Media Segment |

SeIf-InitiaIizingSegmentI Sub-Segment II Sub-Segment I

Sub-Representation S

Representation

-------

Adaptation Set S\\>\'\

Choice e e e e e e e e e e e — e — —_————

—
T
=
g |
w0
o
5 |
o
- |
-

Figure 3 — DASH High-Level Data Model

DASH is bas¢d on a hierarchical data model aligned with the presentation in Figure 3. In the horiZontal
domain, this|shows.the sequence in time of the Media Presentation, and in the vertical domain it ghows
the choices ffered in a Medla Presentatlon to be selected by the DASH Client in a statlc and dy
manner. A DIA edi esen :

describes the sequence of Perlods (see subclause 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 subclause 5.3.3). An Adaptation Set
represents a set of interchangeable encoded versions of one or several media content components (see
subclause 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

12 © ISO/IEC 2019 - All rights reserved
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Period. Each of the multiplexed components may be described individually by a media content
component description. In the third edition, the concept of Preselections (see subclause 5.3.11) was
added in order to enable the combination of different Adaptation Sets into a single decoding instance and
user experience.

An Adaptation Set contains a set of Representations (see subclause 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.
By collecting different Representations in one Adaptation Set, the Media Presentation author expresses
that the Representations represent perceptually equivalent content. Typically, this means that clients
may switch dynamically from Representation to Representation within an Adaptation Sef in order to
adapt to network conditions or other factors. Switching refers to the presentation of decoded data up to
a cerfain time t, and presentation of decoded data of another Representation from|titne { onwards. If
Repré¢sentations are included in one Adaptation Set, and the client switches properly, the Media
Presgntation is expected to be perceived seamless across the switch. DASH Clients|may ignore
Repré¢sentations containing unsupported codecs or rendering technologies, or that afe otherwise
unsuitable.

se 5.3.9 and
ded for each

Within a Representation, the content may be divided in time into Segments (see subclay
6) for proper accessibility and delivery. In order to accessaSegment, a URL is prov

Seg
requg
Segni
the

N
S
C

DASH
medi
the m
medi
comp
conty
seam

Asec
Thes:
typic
speci

iy
whic

nt. Consequently, a Segment is the largest unit of data that can be retrieved with a
st. For segmented Representations, two types of Segmients are differentiated: I
ents contain static metadata for the Representation; Media Segments contain media
vanced timeline. Representations may also be.6rganized by a single self-initialitiz
contains both initialization information as well as media data.

OTE This is not strictly true, since the MPD €an also include a byte range with the URL, m¢
egment is contained in the provided byte range of some larger resource. An intelligent client c3
pnstruct a single request for multiple Segments, but this is not the typical case.

defines different timelines. One -of'the key features in DASH is that encoded version
h content components share a.«dcommon timeline. The presentation time of each acces
edia content is mapped to the-global common presentation timeline for synchronizatio
h components and to enable seamless switching of different coded versions of the
onents. This timeline is referred as Media Presentation timeline. The Media Segment

less switching.

bnd timelineiswused to signal to clients the availability time of Segments at the specified
e times arédreferred to as Segment availability times and are provided in wall-clock
hlly compare the wall-clock time to Segment availability times before accessing the Seg
fied (HTTP-URLs in order to avoid erroneous HTTP request responses. For

single HTTP
hitialization
samples and
ing Segment

aning that the
n in principle

5 of different
5 unit within
n of different
same media
5 themselves

in accurate MediaRresentation timing information enabling synchronization of comlponents and

HTTP-URLs.
time. Clients
ments at the
btatic Media

Presd

ntdtions, the availability times of all Segments are identical. For dynamic Media Prese

ntations, the

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

Segments are assigned a duration, which is the duration of the media contained in the Segment when
presented at normal speed. Typically, all Segments in a Representation have the same or a 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 treated as an object as a
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complete and discrete unit that is made available in its entirety. However, this does not prevent from
applying advanced HTTP transfer modes such as chunked transfer to optimize deployments and reduce
end-to-end latency.

In particular, self-initializing 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 contains a
whole number of complete movie fragments. If a Segment is divided into Subsegments, they are described
by a compact Segment index, which provides the presentation time range in the Representation and
corresponding byte range in the Segment occupied by each Subsegment. Clients may download this index
in advance and then issue requests for individual Subsegments.

Clients may
media. Hows
Representat
Client. It is g
from multip
stream. In o
concept of st

Segmentatio
example, in {
of Segments
switching Re
playing from
Description
Representat
indicators td
cost of requi

For On-Dem
the various ¢
the server o
time as the
Presentation
example Seg
Segments mj
not be neces

Events may |
to the DASH
presentatior]
specific even

switch from Representation to Representation within an Adaptation Set at any point
ver, switching at arbitrary positions can be complex because of coding dependexicies v
ons and other factors, potentially requiring parallel download and decoding'in the
Iso desirable to avoid downloading 'overlapping' data i.e. media for the same time g
e Representations. Usually, switching is simplest at a stream access point (SAP) in thg
der to formalize requirements related to switching, DASH defines' @ codec-indepe
ream access points and identifies various types of stream access points.

he very simplest cases, each Segment or Subsegment begins\with a SAP and the boung
or Subsegments are aligned across the Representations of-ene Adaptation Set. In thig
presentation involves playing to the end of a (Sub)Segment of one Representation and
the beginning of the next (Sub)Segment of the new-Répresentation. The Media Present

n and Subsegmentation may be performed in ways that niaké switching simplef.
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and Segment Index provide various indications, which describe properties of the

ons that may make switching simpler. Profiles of this document can then require
be set in certain ways, making implementation of clients for those profiles simpler
Fing the media data to obey the indicated-conhstraints.

hnd services, the Media Presentation'Description is typically a static document desci
ispects of the Media Presentation.\AHl Segments of the Media Presentation are availak
hce any Segment is available. For live services, however, Segments become available
content is produced and therefore, dynamic Media Presentations are suitable. The ]
Description may be updated regularly to reflect changes in the presentation over tinj

iy be removed. However, if Segment URLs are described using a template, this updatin
cary except for same redundancy/failover cases.

be provided ifnthe MPD or within a Representation in order to signal aperiodic inform
Client or to' an application. Events are timed, i.e. each event starts at a specific 1
time and/typically has a duration. Events include DASH-specific signalling or applic
ts. Examples for events are indication of MPD updates on the server, possibly providir
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4.4 Protocols

This document may be deployed in a system according to Figure 1 for which

IETF RFC 7233, IETF RFC 723424 and IETF RFC 7235[25], and

IETF RFC 7231, IETF RFC 7232, IETF RFC 7233, IETF RFC 7234 and [ETF RFC 7235.

14

the DASH Client includes a client as specified in IETF RFC 72301221, IETF RFC 7231, IETF RFC 7232123],

the HTTP Server hosting the DASH Segments complies with a server as specified in IETF RFC 7230,
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DASH Clients typically use the HTTP GET method or the HTTP partial GET method, as specified in
IETF RFC 7231:2014, subclause 4.3, to access Segments or parts thereof.

The use of HTTP as a transport protocol inherently provides many advanced features such as caching
(IETF RFC 7233), redirection (IETF RFC 7231) or authentication (IETF RFC 7235). As another example,
transport security in HTTP-based delivery may be achieved by using HTTP over TLS as specified in
IETF RFC 2818. Yet another example is the use of HTTP state management mechanisms (also known as
Cookies) as defined in IETF RFC 6265(21],

However, the formats defined in this document 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 andtha dalivarad obhiact
gHEHe-atrverea ooy

4.5Media stream and Representation properties

4.5.1| Switching and Random Access Support

The f
the 3
funct
same

brmats defined in this document are designed to provide a good user experience even in
ccess bandwidth between the DASH segment delivery function ler the cache v
onality is the ability of the DASH Client to seamlessly switch acress-different Represen
media component without severely impacting the user experience.

Assumne two Representations A and B. A switch from Representation A to Representation B 3
t is cpnsidered seamless, if the result of the presentation after this switch is applied is t}
Repréesentation A was decoded from the beginning and ptesented up to time t and Repres
decodled from the beginning and presented from time tjenwards.

Medi
medi
Presd

h Presentations may provide different Representations in one Adaptation Set represent
h component. If such Representations areproperly time-aligned (as expected b
ntation), then DASH Clients may apply-Seamless switching across different Rep

edia streamaecess points in subclause 4.5.2 to signal positions where to easily
epresentation, and in addition where to suitable access a Representation at start-up o

on-gverlapping Segments and Subsegments in subclause 4.5.3 to signal that, at the sign
ccess-points, no overlap decoding of Representations is necessary in order to provide
itch.

ed in one Adaptation Set at any time.t\to obtain a perceptually continuous experiencd.

cases where
hries. A key
rations of the

t media time
le same as if
entation B is

ing the same
y the Media
resentations

as switching
'e, providing
fations. This
on provides

ing:

switch to a
I seek.

alled stream
A continuous

— Segment concatenation in subclause 4.5.4 to signal that the concatenation of two Repre
a switch point results in a conforming bitstream.

These three properties are neither sufficient nor necessary for seamless switching,

implementation or profiles may use these properties in order to simplify practical implemen

4.5.2 Media stream access points

sentations at

but certain
tations.

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 document refer to the SAP
definition in ISO/IEC 14496-12, Annex I. ISO/IEC 14496-12, Annex 1.3 defines different types of SAPs that
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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 document.

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, Tpec, Teer, and Tprr, are identified and defined in
ISO/IEC 14496-12, Annex 1.2.

In particular, Tsap is defined to be the 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,dan be
correctly de¢oded using data in the Representation starting at byte position Isap and no data hefore{Isap.

NOTE Thle type of SAP is dependent only on which access units are correctly decodable and their arranggment
in presentatign order. The types informally correspond with some common terms:

— Type 1 carresponds to what is known in some coding schemes as a “Closed GoP random:access point” (ih
which alllaccess units, in decoding order, starting from Isap can be correctly decoded, resulting in a contipuous
time sequence of correctly decoded access units with no gaps) and in addition the.aécess unit in decoding
order is glso the first access unit in presentation order.

— Type 2 cqrresponds to what is known in some coding schemes as a “Closed.GoP random access point”, fgr
which the first access unit in decoding order in the media stream starting from Isau is not the first accesq unit
in presenftation order.

— Type 3 cqrresponds to what is known in some coding schemes'as an “Open GoP random access point”, i
which there are some access units in decoding order followinig Isav that cannot be correctly decoded and have
presentation times less than Tsap.

— Type 4 cqrresponds to what is known in some coding Schemes as a "gradual decoder refresh (GDR) random
access pdint”, in which there are some access units in decoding order starting from and following Isau that
cannot b¢ correctly decoded and have presentation times less than Tsap.

— Type 5 cqrresponds to the case for which'there is at least one access unit in decoding order starting from Isap
that canrjot be correctly decoded and has presentation time greater than Tpec and where Tpec is the earliest
presentation time of any access unitstarting from Isau.

— Type 6 cqrresponds to the case for which there is at least one access unit in decoding order starting fror Isap
that cannjot 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 moptly relevant for two purposes in this document:

1) For randomly-accessing a Media Presentation, for example at the startup of the Media Presenthtion,
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 i in the
switch-to Representation is presented from the media stream access point starting from Tsap(1).

There are obvious benefits for the client to be able to identify SAPs and one or several of their properties,
in particular Isap and Tsap 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.
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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

— 1

— 1

Then
Repr
TL [B, 1

Seg
4.5.4

A se
Subsg

£(S,0) be the earliest presentation time of any access unit in stream i of a Segment o1 St

and

1(5,1) be the latest presentation time of any access unit in stream i of a Segfmeént or Sub

two segments (respectively Subsegments), A and B, which mayyor may not be
bsentations, are non-overlapping if T.(A,Q) < Tg(B,i) for all media Streams i in A
) < Te(A,Q) for all streams i in A and B where i refers to the same‘media component.

Theniroperty of “non-overlapping” segments (respectively Subsegments) is used to defij

nt alignment and Subsegment alignment.

Conforming Segment track

quence of Segments (respectively Subsegments) is a “conforming Segment
gment) track” if the concatenation of all Segments (respectively Subsegments) in the

Segmients (respectively Subsegments) results ifva bitstream that conforms to the media fo

(incly

NOTE

ding container and codecs).

This implies that a player conforming to the media format can play the resulting bitstrean

4.6 Brands

The |
speci

50 base media file format) ISO/IEC 14496-12, defines the concept of brands; brand v3
fications or conformance points. This document specifies several brands, as listed in T

Table 1 — Brands defined in this document

ibsegment S,

segment S.

of different
and B or if

e the terms

[respectively
sequence of
rmats in use

d

lues identify
able 1.

Brdnd identifier: | Clause in this document Informative description

emslg 5.10.3.3 Event message box.

misgls 6.2.6 Missing content segment.

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

msix 6.3.4.4 Media Segment conforming to the Indexed Media Segment
format type for ISO base media file format.

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

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

sims 6.3.4.5 Media Segment conforming to the Sub-Indexed Media
Segment format type for ISO base media file format.

© ISO/IEC 2019 - All rights reserved
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Brand identifier | Clause in this document Informative description

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

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

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

Imsg 7.3.1 Last Media Segment indicator for ISO base media file format.

dums 6.3.4Z, 8113 Segment sequence indicator in ISO base media tile formgt
broadcast TV profile.

4.7 Schemes

This docums

nt specifies several schemes as listed in Table 2.

Table 2 — Schemes defined in this document

Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:schema:mpd:2011 Annex B | The namespace of the XML schema [for
the MPD.
urn:mpeg:dash:period-continuity:2015 5.3:2.4 Period continuity signalling.
urn:mpeg:dash:period-connectivity:2015 5:3:2.4 Period connectivity signalling.
urn:mpeg:dash:adaptation-set- 5.3.3.5 Scheme Identifier for switching acrpss
switching:2016 Adaptation Sets.
urn:mpeg:dash:preselection:2016 5.3.11.2 Preselection descriptor.
urn:mpeg:dash:reset:2016 5.4.2 MPD reset indicator.
urn:mpeg:dash:resolve-to-zeroi2013 5.5.3 xlink resolution to zero element.
urn:mpeg:dash:mpd4protection:2011 5.8.5.2 Protection schemes identified by thle
Scheme Type within the Scheme Type
Box of the Protection Scheme
Information Box of ISO/IEC14496-12.
urn:mpeg:dash:13848:1:CA_descriptor:201 5.8.5.2 Conditional Access System used for
1 ISO/IEC 13818-1 (MPEG-2 Transpart
Stream).
urn:mpeqg:dash:14496:10: frame packing ar 5.8.5.3 Frame-packing arrangement.
rangement type:2011
urn:mpeg:dash:13818:1:stereo_video form 5.8.5.3 Frame-packing arrangement.
at type:2011
urn:mpeg:dash:23003:3:audio_channel con 5.8.5.4 Channel configuration.

figuration:2011

Legacy format for backward-
compatibility, it is recommended to use
the signalling as defined in ISO/IEC
23091-3 instead.

18
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demand:2011

Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:outputChannelPositionList 5.8.5.4 A list of output channel position to
:2012 signal individual speaker positions as
defined in ISO/IEC 23091-3.
Legacy format for backward-
compatibility, it is recommended to use
the signalling as defined in ISO/IEC
23091-3 instead.
urnfmpeg:dash:role:2011 5.8.5.5 DASH role scheme.
urnfmpeg:dash:stereoid:2011 5.8.5.6 Scheme for multiple' views media
content description.
urnfmpeg:dash:utc:ntp:2014 5.8.5.7 UTC Timing §cheme for NTP servers.
urnfmpeg:dash:utc:sntp:2014 5.8.5.7 UTC Timing scheme for SNTP servers.
urnfmpeg:dash:utc:http-head:2014 5.8.5.7 UTE Timing scheme for HTTP date
headers.
urnfmpeg:dash:utc:http-xsdate:2014 5.8.5.7 UTC Timing scheme for HTTP server
with xsdate format.
urnfmpeg:dash:utc:http-iso0:2014 5¢8.5.7 UTC Timing scheme for HTTP server
with ISO timing format.
urnfmpeg:dash:utc:http-ntp:2014 5.8.5.7 UTC Timing scheme for HTTP server
with NTP format.
urnfmpeg:dash:utc:direct:2014 5.8.5.7 UTC Timing scheme for dir¢ct inclusion
of time.
urnfmpeg:dash:audio-receiver-mix:2014 5.8.5.8 Scheme identifier for receiver mix.
urnfmpeg:dash:mpd-as-1linking:2015 5.8.5.9 MPD Adaptation Set Linking scheme.
urnfmpeg:dash:sai:2015 5.8.5.10 Sub-Asset Scheme Identifier.
urnfmpeg:dash:clieng- 5.8.5.11 Client Authentication scheme.
authentication:2048
urnfmpeg:dash:codtent- 5.8.5.11 Content Access Authorizatipn scheme.
authorization:2015
urnfmpeg:dash:audio-interactivity:2016 5.8.5.12 Scheme to indicate content
interactivity.
urnfaigeg:dash:qr-equivalence:2019 5.8.5.13 | Quality Equivalence Descriptor
urn:mpeg:dash:event:2012 5.10.4 DASH event signalling scheme.
urn:mpeg:dash:event:callback:2015 5.10.4.5 DASH call back event.
urn:mpeg:dash:event:ttfn:2016 5.10.4.6 Presentation Termination Event.
urn:mpeg:dash:mpd-chaining:2016 5.11.1 MPD chaining descriptor.
urn:mpeg:dash:fallback:2016 5.11.2 MPD fallback descriptor.
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 profile.

© ISO/IEC 2019 - All rights reserved
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Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:profile:isoff-live:2011 8.4 Identifier for ISO Base media file format

live profile.

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

urn:mpeg:dash:profile:mp2t-main:2011 8.6 Identifier for MPEG-2 TS main profile.
urn:mpeg:dash:profile:mp2t-simple:2011 8.7 Identifier for MPEG-2 TS simple profile.
urn:mpeg:dash:profile:isoff-ext- 8.8 Identifier for ISO Base media file format
live:2014 extended live profile.
urn:mpeg:dash:profile:isoff-ext-on- 8.9 Identifier for ISO Base media file format
demand:2014 extended On Demand-profile.
urn:mpeg:ldash:profile:isoff-common:2014 8.10 Identifier for ISQ Base media file foymat

common profile.

urn:mpeg:dash:profile:isoff- 8.11 Identifier{forASO Base media file format
broadcast{:2015 broadcast\TV profile
urn:mpeg:dash:srd:2014 H.1 Scheme identifier for Spatial

Relationship Description. If signalldd in
an Adaptation Set, the Adaptation Set
shall follow the description in Annex H.

urn:mpeg:dash:srd:dynamic:2016 H. Scheme to signal dynamic SRD. If
signalled in an Adaptation Set, the
Adaptation Set shall follow the
description in Annex H.

urn:mpeg:dash:urlparam:2014 1.2 Scheme identifier for indicating usdge
of the flexible insertion of URL query
parameters. If signalled in an
Adaptation Set, the Adaptation Set ghall
follow the description in Annex I.

urn:mpeg:dash:urlparam: 206 1.3 Scheme identifier for indicating usdge
of the extended parameterization
scheme. If signalled in an Adaptation
Set, the Adaptation Set shall follow the
description in Annex I.

urn:mpeg:dashesresolutionSwitching:2016 Annex | Descriptor for Open GOP resolution
change

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 subclause 5.2 and the MPD update mechanism is defined in subclause 5.4. Assembly of a fragmented
MPD is defined in subclause 5.5. The data model that constitutes a Media Presentation is defined in
subclause 5.3. In subclause 5.6, the formats and processing of URLs in the MPD is introduced. Program
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information is defined in subclause 5.7. Descriptors associated to Representations or collections thereof
are provided in subclause 5.8. DASH metric collection description is specified in subclause 5.9. Subclause
5.10 defines Events and Event Streams. Subclause 5.11 defines MPD chaining. Subclause 5.12 defines the
Producer Reference Time. Subclause 5.13 defines how to deal with leap seconds. Subclause 5.14 defines
content popularity rates.

5.2Media Presentation Description

5.2.1 General

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 streamipg service to
the uger.
NOTE1  Actual playback of the media streams included in the Representations is not controll¢d 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 fprmat of URLs in the MPD and the process to generate HTTP GET and partial GET re¢quests from
URLs|provided in the MPD is defined in subclause 5.6.
The MPD is an XML document that shall be formatted according td the XML schema providefl in Annex B.
Some context on the schema is provided in subclause 5.2.2.
The ¢xtension of the DASH XML schema (as provided in Annex B), in particular the addjtion of XML
attributes or elements in the DASH namespace, is reserved-+to ISO/IEC. Elements and attribultes that have

been
subcl

The N
the X
accorq

In ad
name
accon

N
\
t
r

In ad

profiles as defined in Clause 8 may permit ignoring certain elements and attributes. Howeve

effect

added to the namespace compared to earliefrevisions of this document are do
puse 5.2.3.

1PD shall be authored such that, after XML @ttributes or elements in the DASH namesps
ML schema documented in Annex B are-removed, the result is a valid XML docume
ding to that schema and that confornis to this document.

dition, the MPD shall be authored such that, after XML attributes or elements
spaces than the DASH namespace are removed, the result is a valid XML docume
ding to that schema and that’conforms to this document.

OTE 2
[PD in the DASH namespace and in other namespaces that are not in the XML schema document|
ne MPD results in avalid XML document which complies with this document. The DASH Client
esulting MPD for'presentation of a conforming Media Presentation.

Hition, rules for authoring of MPDs conforming to a specific profile are provided in Clat

on the'general MPD conformance rules defined in this subclause.

rumented in

ce butnotin
nt formatted

n the other
nt formatted

Based on the lasttwo paragraphs, if DASH Clients remove all XML attributes and elengents from the

ed in Annex B,
fan use such a

se 8. Certain
r, this has no

Follo

ainag XM rules the MPD docum hall contain evactlzone MPD element as shecified
M S e I 1 COH e H-ExdCt - O e D-eeh et e

in subclause

5.3.

haY
ot Trorrr < oo Pttt

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.

The delivery of the MPD is outside the scope of this document. However, if the MPD is delivered over
HTTP, then the MPD document may be transfer encoded for transport, as described in IETF RFC 7230.

NOTE3  Asanexample, the GZip algorithm as defined in IETF RFC 195231 can be used for Transfer-encoding.
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NOTE 4

NOTE 5

MPD encryption is not a normative part of this document. However, if operating in an insecure
environment and required by the content/service provider, elements and attributes of MPD can be encrypted
to protect their confidentiality by using the syntax and processing rules specified in the “XML Encryption
Syntax and Processing” by W3CI8l.

MPD integrity protection is not a normative part of this document. 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[°] can be used to protect data origin
authenticity and integrity of the MPD.

Selected MPD examples are provided in Annex G.

5.2.2 Schen

The initial g
definitions. §
complete nd
Annex B takd
this docume

Implemento
These files i

a

art of the XML schema of the MPD is provided below, including namespace and
pecific types, elements and attributes are introduced in the remainder of this,subclaus

s precedence both over the XML syntax snippets provided in this clausejand all prose t
nt.

other
b. The

rmative MPD schema is provided in Annex B. In case of inconsistencies; the schema in

ext in

4 /en.

s are supported by files available at: https://standards.iso.orgfiso-iec/23009/-1/ed
iIclude the schema as well as all examples provided in Annex(G:

<?xml versil
xmlns:xlinl4
targetNamed
attributeFd

<Xxs:img
http://www.

<Xs:anr
<x9
<x9
Thi
</
</xs:ar
<!-- MH

<xs:eld

</xs:schemd

on="1.0" encoding="UTF-8"?><xs:schema xmlns:xs="http$//www.w3.0rg/2001/XMLSchema"
="http://www.w3.0rg/1999/x1ink" xmlns="urn:mpeg:dasH.schema:mpd:2011"
pace="urn:mpeg:dash:schema:mpd:2011" elementForpbefault="qualified"
rmDefault="unqualified">

ort namespace="http://www.w3.0rg/1999/xlink\schemalLocation="
w3.0rg/1999/x1ink.xsd"/>

otation>

:appinfo>Media Presentation Descripf®on</xs:appinfo>
:documentation xml:lang="en">

s Schema defines the Media Presentation Description for MPEG-DASH.
s:documentation>

notation>

D: main element -

ment name="MPD{ type="MPDtype"/>

>

5.2.3 Eleme

nts and Attributes added in revisions and amendments

5.2.3.1 Over

view

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

By following the rules in subclause 5.2.1, a single MPD can be authored for clients that implement

different ver

sions of this document.

5.2.3.2 Elements and Attributes added in the second edition of this document (ISO/IEC 23009-

1:2014)

ISO/IEC 23009-1:2014 added the following elements and attributes to the schema defined in Annex B

compared to

22

the 2012 edition (ISO/IEC 23009-1:2012/Cor 1:2013):
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— MPD@publishTime

— MPD.EssentialProperty

— MPD.SupplementalProperty
— Period.AssetlIdentifier

— Period.EventStream

— ReriodSupplementalProperty

— HRepresentationBase.InbandEventStream

|
{n

egmentBaselavailabilityTimeOffset

|
{n

egmentBase(lavailabilityTimeComplete
— BaseURL(@availabilityTimeOffset
— BaseURL(@availabilityTimeComplete

ubset@id

|
{n

|
in

egmentTimeline.S@n

5.2.3{3 Elements and Attributes added in thethird edition of this document (ISO/IEC 23009-
1:2019)

ISO/IEC 23009-1:2019 added the following elements and attributes to the schema definefl in Annex B
complared to the 2014 revision (ISO/IEC 23009-1:2014) of this document:

— MPD.UTCTiming

— Beriod.GroupLlabel

— Beriod.Preselection

— Heriod.EmptyAdaptationSet

— HepreésentationBase.Switching

— RepresemntationBase . RandomATCesS
— RepresentationBase.GroupLabel
— RepresentationBase.Label

— RepresentationBaselselectionPriority
— Representation@tag

— Representation@associationId
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— Repres

entationlassociationType

— SegmentBaselpresentationDuration

— SegmentBase(ltimeShiftBufferDepth

— SegmentTimeline.S@n

— SegmentTimeline.S@k

5.2.3.4 Elem

This fourth
compared to

At et this fourtredittom (S0 /1EE23009-1:2019)

edition adds the following elements and attributes to the schema defined~in) Anhex B

the third edition of this document:

— MPD.ServiceDescription

— MPD.In

— MPD.In

— MPD.In

itializationSet
itializationGroup

itializationPresentation

— MPD.LelapSecondInformation

— Period

— Event§S

— Event(

.ServiceDescription
tream@presentationTimeOffset

contentEncoding

— AdaptationSet@initializationSetRef

— RepresientationBase.ProducerReferenceTime

— RepresentationBasesContentPopularityRate

— PresellectionRoxder

— Segmen

tBase.FailoverContent

— Segmen

tBaseleptDelta

— Multis

egmentBasel@endNumber

— BaseURL(@timeShiftBufferDepth

24

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

5.3 Hierarchical data model

5.3.1 General

5.3.1.1 Overview

A Media Presentation as described in the MPD consists of a sequence of one or more Periods as described
in subclause 5.3.2.

Each Period contains one or more Adaptation Sets as described in subclause 5.3.3. In case an
Adaptation Set contains multiple media content components, then each media content component is

described individually as defined in subclause 5.3.4.

wsl

ach Adaptation Set contains one or more Representations as described in subclause 5

o~y

daptation Sets, Representations and Sub-Representations share common-attributes 4
hat are described in subclause 5.3.7.

(=

)

reselections may be used to select experiences as defined in clause 5.3.11. Each

—

vl

ach Period may contain one or more Subsets that restriet combination of Adapta
pdresentation. Subsets are described in subclause 5.3.8.

wal

ach Representation consists of one or more Segments described in Clause 6. Segment

—n

and present the included media content. Representations may also include Sub-Repre
defined in subclause 5.3.6 to describe and,extract partial information from a Represent

vl

ach Segment consists of one or more;Subsegments. Subsegments are described in subc

Labels for annotation of different hierarchies are defined in subclause 5.3.10.

The Jummary of the semanties.of the attributes and elements within an MPD element are

Tabld
5.3.1

3, subclause 5.3.1.2. The XML syntax of the MPD element is provided in subclause 5.3.

2 Semantics

Table 3 — Semantics of MPD element

3.5.

nd elements

Preselection

eferences to one or more media content components within one‘of multiple Adaptation Sets.

tion Sets for

Information

5 introduced in subclause 5.3.9. Segments contain media data and/or metadata to adcess, decode

bentations as
htion.

lause 6.2.3.2.

provided in
|.3.

Element or Attribute Name Use Description
MED The root element that carries the Media
Presemntatiomr Description fora Media
Presentation.
@id 0 specifies an identifier for the Media

MPD may be used as an identifier for
Presentation.

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

the Media
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Element or Attribute Name

Use

Description

@profiles

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

as

The contents of this attribute shall conform to

either the pro-simple orpro-fancy
productions of IETF RFC 6381:2011, Section

4.5, without the enclosing DQUOTE characters,

i.e. including only the unencodedv or
encodedv elements respectively.

AT profite fdemtiffer a restricted URT formata

defined in 8.1 shall be used.

Qtype]

0D

default:
static

specifies the type of the Media Presentation.
For static Media Presentations
(Qtype="static"), all Segments are
available between the
@availabilityStartTime and the
@availabilityEndTime. For dynamic
Media Presentations((@type="dynamic"),
Segments typicallyjhave different availability

times. For details, refer to subclause 5.3.9.5.3

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

NOTE Static Media Presentations 4
typically used for On-Demand servic
whereas dynamic Media Presentations 3
used for live services.

re
b,
re

@availlabilityStartTime

CM

shall be
present for
@type='dy

namic'

For @type="dynamic', this attribute shall
be present. In this case, it specifies the ancho
for the computation of the earliest availabilit
time (in UTC) for any Segment in the Media
Presentation.

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.

—

@publiehTime

FAYAY
g =g

w-tha MPD.

shall be
present for
@type='d

ynamic'

B 3£ +h H_cl Jetina 1N
D}I\,\,lllbo CIIC vWWddIl CTUCIK LIIIIC vwiIiICIr I ivin o
was generated and published at the origin
server. MPDs with a later value of

@publishTime shall be an update as defined

in subclause 5.4 to MPDs with earlier
@publishTime.

@availabilityEndTime

0

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

26
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Element or Attribute Name

Use

Description

@mediaPresentationDuration

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

This attribute shall be present when neither
the attribute MPD@minimumUpdatePeriod
nor the Period@duration of the last Period
are present.

Q : : ITladai oD 3 <l
CITTITrnaopUacer o TOC

@)

If Lllib dlll i}JLlLC ib Pl COCIIL, il. prLifiCB the
smallest period between potential‘chfanges to
the MPD. This can be useful to contrdl the
frequency at which a client,checks for updates.

From a client perspective)after a client fetches
an MPD, it specifies thesminimum period
during which the MPD remains valid] Validity
is defined in subclatise 5.4.

If this attribute’is not present, it indidates that
the MPD(does not change.

IfMPD@type is not 'dynamic’,
@ninimumUpdatePeriod shall nat be
present.

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

@minBufferTime

specifies a common duration used in|the
definition of the Representation datajrate (see
@bandwidth attribute in subclause§ 5.3.5.2
and 5.3.5.4).

@timeShiftBufferDepth

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 Qtype is 'dynamic’', it specifies a
fixed delay offset in time from the pr¢sentation
time of each access unit that is suggegted to be

used for presentation of each access yinit. For
more details refer to subclause 7.2 11 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 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.
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Element or Attribute Name Use Description

@maxSubsegmentDuration 0 specifies the maximum duration of any Media
Subsegment in any Representation in the
Media Presentation. If not present, the same
value as for the maximum Segment duration is
implied.

ProgramInformation 0..N specifies descriptive information about the
program. For more details, refer to the
description in subclause 5.7.

AL ] R LRI ot L A_F,
Tl SPCCTITCS~a DastoItTtrrat catr otasSttTOT

reference resolution and alternative URL
selection. For more details, refer to the
description in subclause 5.6.

BaseURL

P

Locatjion 0..N specifies a location at which theMPD is
available.

A reference processing modél is provided in
Annex A.11.

ServigeDescription 0..N specifies the service description detailing hoy
the service provider expects the service is to
consumed.

o <
(¢]

It shall provide a valid service description as
described by Annex K.3 and Annex K.4.

For details, refer to Annex K.

InitiplizationSet 0..N specifies a suitable initialization for a specifi

media type for the presentation. If present, af
least one Period of the Media Presentation
shall include at least one Adaptation Set that
can be played when initialized by this
Initialization Set.

For details, see subclause 5.3.12.

InitiplizationGroup 0..N Specifies a white space separated list of ids of

Initialization Sets of the same content type.
This indicates that any Period in the Media
Presentation has at least one Adaptation Set
that conforms to one of the Initialization Setg
referenced in this element.

For details, see subclause 5.3.12.

@id M

specifies an unsigned integer identifier for thlis

nitialigation Cradiy Tho odtsibhbn chall bha
tHitaZaaoh-otreup—eattripute-Star e

unique unique among all Initialization Set and
Initialization Group ids in the MPD.

€profiles 0 specifies the profiles which the listed

Initialization Groups conform to. The value
shall be a subset of the value in the
MPD@profiles attribute.

If not present, the value is inferred to be the
same as the MPD@profiles attribute.

The same syntax is used as defined for the
MPD@profiles attribute.
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Element or Attribute Name Use Description

@contentType 0 specifies the content type of Initialization Sets

listed in the element.

InitializationPresentation 0..N specifies a white space separated list of ids of

Initialization Sets and Initialization Groups to
indicate a combination which creates a
complete presentation. A client supporting all
listed Initialization Sets and Initialization
Groups of an Initialization Presentation is
expected to be able to play the entire Media
Presentation as intended by the seryjce
provider.

For details, see subclause 5.3.12.

eid M specifies a unique unsighed integer i;ﬂentifier
for this InitializationPresentation. The
attribute shall be unigue among all

Initialization Presentation ids in the MPD.

@profiles Y specifies the profiles which the listed

Initialization Groups conform to. Thejvalue
shall bea subset of the value in the
MPD@profiles attribute.

If not present, the value is inferred tq be the
same as the MPD@profiles attribufe.

The same syntax is used as defined fqr the
MPD@profiles attribute.

@contentType Y specifies the content type of initializdtion

Groups listed in the element.

Period 1..N specifies the information of a Period.|For more
details, refer to the description in suljclause
5.3.2.

Metrics 0..N specifies the DASH Metrics.

For more details, see subclause 5.9.

EssentialPrgperty 0..N specifies information about the contdining
element that is considered essential by the
Media Presentation author for procegsing the
containing element.

For details, see subclause 5.8.4.8.

SupplementalProperty 0..N specifies supplemental information about the
containing element that may be used by the
DASH Client optimizing the processing.

For details, see subclause 5.8.4.9.

UTCTiming 0..N specifies information on ways to obtain a
synchronization to wall-clock time as used in
this Media Presentation. The order of the
elements expresses a preference of choice by
the Media Presentation author. For more
details, refer to subclause 5.8.4.11.
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Element or Attribute Name

Use Description

LeapSecondInformation

0..1 specifies leap second information affecting

MPD timing calculations.

For details, refer to clause 5.13.

Key

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 @ .
1

53.1.3 XML syntax

<!-- MPD Ty
<xs:compleX
<xs:sed

<x9
maxOccurs="

<X{
<X{

<x9
maxOccurs="

<X9
maxOccurs="

<X9
maxOccurs="

<X9
maxOccurs="

<X{
<X{

<x9
maxOccurs="

<x9
maxOccurs="

<X{

<X9
minOccurs="

<X{

pe -->
Type name="MPDtype">
uence>

:element name="ProgramInformation" type="ProgramInformationTyp€™ minOccurs="@"
unbounded" />

:element name="BaseURL" type="BaseURLType" minOccurs="0" (ma¥Occurs="unbounded"/>
:element name="Location" type="xs:anyURI" minOccurs="0%ax0ccurs="unbounded"/>

:element name="ServiceDescription" type="ServiceDescriptionType" minOccurs="0"
unbounded" />

:element name="InitializationSet" type="InitiadizationSetType" minOccurs="0"
unbounded" />

:element name="InitializationGroup" typez;UIntVWithIDType" minOccurs="0"
unbounded" />

:element name="InitializationPresepntation" type="UIntVWithIDType" minOccurs="0"
unbounded" />

:element name="Period" type=%ReriodType" maxOccurs="unbounded"/>

:element name="Metrics" type="MetricsType" minOccurs="0" maxOccurs="unbounded"/>

:element name="EssentialProperty" type="DescriptorType" minOccurs="0"
unbounded" />

:element name="SUpplementalProperty" type="DescriptorType" minOccurs="0"
unbounded" />

:element pame="UTCTiming" type="DescriptorType" minOccurs="0" maxOccurs="unbounde

:element name="LeapSecondInformation" type="LeapSecondInformationType"
0"/>

:Joy, hamespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded

d" />

N

<Xs

<Xs

<Xs

<Xs

<Xs

<Xs

<XS

<XS

:attribute
:attribute
:attribute
:attribute
:attribute
:attribute
:attribute
:attribute

</Xs:sequence>

name="id" type="xs:string"/>

name="profiles" type="ListOfProfilesType" use="required"/>
name="type" type="PresentationType" default="static"/>
name="availabilityStartTime" type="xs:dateTime"/>
name="availabilityEndTime" type="xs:dateTime"/>
name="publishTime" type="xs:dateTime"/>
name="mediaPresentationDuration" type="xs:duration"/>

name="minimumUpdatePeriod" type="xs:duration"/>

30
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</Xs

<l--

<xs:attribute name="minBufferTime" type="xs:duration" use="required"/>
<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
<xs:attribute name="suggestedPresentationDelay" type="xs:duration"/>
<xs:attribute name="maxSegmentDuration" type="xs:duration"/>
<xs:attribute name="maxSubsegmentDuration" type="xs:duration"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
:complexType>

Presentation Type enumeration -->

<XS:

</ xS
<!-

<XS:

</ xS
gll=q

<XS:

</ xS

simpleType name="PresentationType">
<xs:restriction base="xs:string">
<xs:enumeration value="static"/>
<xs:enumeration value="dynamic"/>
</xs:restriction>
:simpleType>
UInt Vector With ID -->
complexType name="UIntVWithIDType">
<xs:simpleContent>
<xs:extension base="UIntVectorType">
<xs:attribute name="id" type="xs:unsignedInt" use="required"/>
<xs:attribute name="profiles" type=istOfProfilesType"/>
<xs:attribute name="contentType'»type="RFC6838ContentTypeType"/>
<xs:anyAttribute namespace="##0ther" processContents="1lax"/>
</xs:extension>
</xs:simpleContent>
:complexType>
Whitespace-separated }is® of unsigned integers -->
simpleType name="UIqtVectorType">
<xs:list itemTyp€=Yxs:unsignedInt"/>

:simpleType>

5.3.2

5.3.2

Period

1 (Overview

A Me

A\ 4 . — Pertods—A-Periotsdefimed rodl

MPD element.

Three types of Periods are defined:

— Regular Period,

— Early Available Period,

— Early Terminated Period.

ement in the

The type of the Period, as well as the PeriodStart time of a regular Period or early terminated Period is

deter

mined as follows:
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terminated Period and the PeriodStart is equal to the value of this attribute.

If the attribute @stazrt is present in the Period, then the Period is a regular Period or an early

Ifthe @start attribute is absent, but the previous Period element contains a @duration attribute

then this new Period is also a regular Period or an early terminated 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.

MPD@typeis 'static’, then the PeriodStart time shall be set to zero.

or the
(see bel

For any regy
time that shq
the PeriodSt(
of the next H

Periods, the
following Pe

if this is thd

represented

Period(@duy

represented

If (i) @
@durat]
"dynamn

If (i) @d

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

btart attribute is absent, and (ii) the previous Period element does not eont
ion attribute or the Period element is the first in the MPD, and (iii) the MPDRt Yy
ic', then this Period is an Early Available Period (see below for details).

iration attribute is present, and (ii) the next Period element contain§a@start atti
iminimumUpdatePeriod is present, then this Period is an Eatly-Terminated P
w for details).

lar Period and early terminated Period, the following holds: PériodStart reflects the 3
uld elapse after playing the media of all prior Periods in this Media Presentation relat]
it time of the first Period in the Media Presentation. ThePeriod extends until the Period
eriod, or until the end of the Media Presentation in‘the case of the last Period. For re
difference between the PeriodStart time of a Period and either the PeriodStart time
riod, if this is not the last Period, or the value oftheé MPD@mediaPresentationDura
last one, is the presentation duration in Media Presentation time of the media co
by the Representations in this Period.~For Early Terminated Periods, the value ¢
ration is the presentation duration in Media Presentation time of the media co
by the Representations in this Perigd:

Qin a
pe is

ibute
eriod

ictual
ive to
IStart
gular
bf the
tion
ntent
f the
ntent

Early Available Periods may be used to adveftise initialization of other non-media data before the media

data itself is
Period ele
announced i
does not rep|
through an y
of the MPD 1
of the MPD a
element ent
seeking, Pen

The semantics.of the attributes and elements within a Period element are provided in Tablg

pvailable. Period elementsidocumenting early available Periods shall not occur befor
ment documenting a regular Period. For Early Available Periods, any resources th:
h such a Period element shall be available. The data contained in such a Period ele
resent a Period in the*Media Presentation. Only when the PeriodStart time becomes k
pdate of the MPD,.such a Period element represents a regular Period. However, an u
hay even rem@yve a Period element representing an Early Available Period in later up
5 long as noPeriodStart time is associated with the Period.To avoid dereferencing of a re
ty containing a Period element solely to determine the Period timeline, e.g. in cz

iod@start or previous Period's Period@duration should be present in the MPL.

e any
it are
ment
nown
pdate
dates
mote
1se of

4 of

subclause 5.3.2.2. The XML syntax of the Period element is provided in subclause 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

either empty or contains one or multiple top-level elements

of type Period.

that is

dxlink:actuate

0D

default:
onReques
t

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

This attribute shall not be present if the'dx1in
attribute is not present.

be either

t:href

@id

0

specifies an identifier for this Peried. The identi
unique within the scope of the Media Presentati

If the MPD@t ype is "dynami c", then this attrib
present and shall not ¢cliarige in case the MPD is

If not present, noddentifier for the Period is pro

In case of-aremote period element, every Beriod@id

within thé remote entity has to be unique W
media presentation. If the generator of the
entity is unaware of the Period@id value
within the media presentation, it can use u
identifiers (such as UUIDs) as values for P

the xlink resolver maintains the same gene
every client and for each time that the rem

requested, the remote element is cacheablé.

fier shall be
on.

ite shall be
updated.

vided.

yithin the
remote

5 used

nique
riod@id.If
rated id for
te period is

@start

if present, specifies the PeriodStart time of the P
PeriodStart time is used as an anchor to determ
start time of each Media Segment as well as to d
the presentation time of each access unit in the

Presentation timeline.

If not present, refer to the details in subclause 5

The value of PeriodStart, together with the valu
MPD@availabilityStartTime enables to d|
Segment availability times for dynamic media

presentations. For details, refer to subclause 5.3

eriod. The
ne the MPD
etermine
Media

3.2.1.

e of the
erive the

9.

@duration

if present, specifies the duration of the Period tg

determine

the PerfodStart time of the next Pertod:

If not present, refer to the details in subclause 5

3.2.1.

@bitstreamSwitching

0D

Default:
false

When setto 'true’', this is equivalent as if the

AdaptationSet@bitstreamSwitching for each

Adaptation Set contained in this Period is set to

this case, the AdaptationSet@bitstreamSwitching
attribute shall not be setto ' false' for any Adaptation Set

in this Period.

"true'.In

BaseURL

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

refer to the description in subclause 5.6.

© ISO/IEC 2019 - All rights reserved

33


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

Element or Attribute Name Use Description

SegmentBase 0..1 specifies default Segment Base information.

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

For more details, see subclause 5.3.9.

SegmentList 0..1 specifies default Segment List information.

Information in this element is overridden by information in
AdaptationSetSegmenthistamd

Representation.SegmentList, if present.

For more details, see subclause 5.3.9.

SegmentTemplate 0..1 specifies default Segment Template information.

Information in this element is overriddényby informatioh in
AdaptationSet.SegmentTemplate and
Representation.SegmentTemplate, if present.

For more details, see subclause\5.3.9.

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

For more details, see subclause 5.8.5.7.

EventiStream 0..N specifies an event stream.

For more details, see subclause 5.10.2.

ServijceDescription 0..N specifies the service description that is intended by the
servieeprovider on how the service is expected to be
consumed in this Period.

For details, refer to Table 3, in subclause 5.3.1.3.

If any element is present in the Period, then this
information overrides all Service Description informatian
provided on MPD level with the same scope.

AdaptationSet 0..N specifies an Adaptation Set.

At least one Adaptation Set shall be present in each Peripd
unless the value of the @duration attribute of the Peripd
is set to zero.

For more details, see subclause 5.3.3.

Subselt 0..N specifies a Subset. For more details, see subclause 5.3.8.

SuppllementalProperty 0..N specifies supplemental information about the containing
element that may be used by the DASH Client optimizing the
processing.

For details, see subclause 5.8.4.9.
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Element or Attribute Name Use Description

EmptyAdaptationSet 0..N specifies an Adaptation Set that does not contain any
Representation element. The empty Adaptation Set is of the
same type as a regular Adaptation Set but shall neither
contain an xlink nor contain any Representation element.

This element shall only be present, if an Essential
Descriptor is present with @scheme IDURT set to
"urn:mpeg:dash:mpd-as-1linking:2015".

For more details, see subclause 5.8.5.8.

GroupLabel 0..N A summary label for a group of Labels.

For more details, refer to subclause 5.3.10.

Preselection 0..N specifies a preselection, i.e. a combination of Adaptation
Sets that form a specific experiencé.and can be Jelected for
joint decoding and rendering.

For more details, refer to subclause 5.3.11.

Key
For attributes: M=mandatory, O=optional, OD=optional with default yalue, CM=conditionally mandatory
For ¢lements: <minOccurs>..<maxOccurs> (N=unbounded)

The [conditions only hold without using x1ink:href. If linking is used, then all attributes are "optional" and
<m‘i-IOccurs=0>.

Elenents are bold; attributes are non-bold and precedédwith an @.

5.3.2{3 XML syntax

<!--] Period -->

<Xs:lcomplexType name="PeriodType">

<KXS:sequence>
<xs:element name="BaseBRL" type="BaseURLType" minOccurs="0" maxOccurs="unbounged"/>
<xs:element name="Sé&gmentBase" type="SegmentBaseType" minOccurs="0"/>
<xs:element pame="SegmentList" type="SegmentListType" minOccurs="0"/>
<xs:element_hame="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
<xs:elemMeht name="AssetIdentifier" type="DescriptorType" minOccurs="0"/>

<xsfelement name="EventStream" type="EventStreamType" minOccurs="0"
maxOccurs=‘tnbounded" />

<xs:element name="ServiceDescription" type="ServiceDescriptionType" minOccursg"0"

maxOeetrs="unbounded"+

<xs:element name="AdaptationSet" type="AdaptationSetType" minOccurs="@"
maxOccurs="unbounded" />

<xs:element name="Subset" type="SubsetType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="EmptyAdaptationSet" type="AdaptationSetType" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="GroupLabel" type="LabelType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="Preselection" type="PreselectionType" minOccurs="@"
maxOccurs="unbounded" />
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<Xs:any namespace="##other" processContents="lax" minOccurs="0

max0Occurs="unbounded

</Xxs:sequence>

<xs:attribute ref="xlink:href"/>

"/

</xs:compldg

<xs:attribute ref="xlink:actuate" default="onRequest"/>

<xs:attribute ref="xlink:type" fixed="simple"/>

<xs:attribute ref="xlink:show" fixed="embed"/>

<xs:attribute name="id" type="xs:string"/>

<xs:attribute name="start" type="xs:duration"/>

<xs:atflribute name="duration" type="xs:duration"/>

<xs:atfiribute name="bitstreamSwitching" type="xs:boolean" default="false"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

XType>

5.3.2.4 Content offering with multiple Periods

Content with

to enabl

to provi
to remoy
to remoy
to remoy
to enabl

Periods proy
However, in
continuous |

In certain ciy
the content
(e.g. after an

The content
different Pe
identifying b
continuation

multiple Periods may be created for different reasons, for example:

e splicing of content, for example for ad insertion,

e or add certain Representations in an Adaptation Set,
e or add certain Adaptation Sets,
e or add content offering on certain CDNs;

e signalling of shorter segments, if produced by the encoder.

certain circumstances, the.€ontent across Period boundaries is continuous and, in this
layout of the client is expected.

cumstances, the Media Presentation is offered such that the next Period is a continuat
in the previous 'Period, possibly the immediately following Period or in a later P
advertisement Period had been inserted).

provider.fmay express that the media components contained in two Adaptation Sets i
riods are-associated by assigning equivalent Asset Identifiers to both Periods ar
oth Adaptation Sets with identical value for the attribute @1d. Association expresses al

ofithe media component in the next Period and may for example be used by the clig

le synchronization in segment numbering, e.g. compensate hon-constant segment durations,

ride opportunities for resyng, for ad insertion, for adding and removing Representations.

case,

on of
eriod

n two
1id by
hgical
ent to

continue playing an associated Adaptation Set in the new Period.

In addition, two Adaptation Sets in one MPD are period-continuous if all the following holds:

The Ada

ptation Sets are associated.

36

The sum of the value of the @presentationTimeOffset and the presentation duration of all
Representations in one Adaptation Set are identical to the value of the
@presentationTimeOffset of the associated Adaptation Set in the next Period.

If Representations in both Adaptation Sets have the same value for @id, then they shall have

functionally equivalent Initialization Segments, i.e. the Initialization Segment may be used to
continue the play-out of the Representation. The concatenation of the Initialization Segment of the
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first Period, if present, and all consecutive Media Segments in the Representation in the first Period
and subsequently the concatenation with all consecutive Media Segments in the Representation of
the second Period shall represent a conforming Segment track as defined in subclause 4.5.4
conforming to the media type as specified in the @mimeType attribute for the Representation in the
first Period. Additionally, the @mimeType attribute for the Representation in the next Period shall
be the same as one of the first Period.

Media Presentations should signal period-continuous Adaptation Sets by using a supplemental descriptor
on Adaptation Set level with @schemeIdUri set to "urn:mpeg:dash:period-
continuity:2015" with

the @value of the descriptor matching the value of an @id of a Period that is containe in the MPD,
and

(=

he value of the AdaptationSet@id being the same in both Periods.

MPD
Ident]

Therd
but th
other

should signal period-continuous Adaptation Sets if the MPD containsReriods with identical Asset
ifiers.

revious one,
t, splicing, or

 exist special cases for which the media in one Adaptation Set is'd,continuation of the
le timestamps are not continuous. Examples are timestamp wrap around, encoder rese

conti
but a
exa

level
Perio

For a

5.3.3

5.3.3

Each
Adag

An Aq
Set is
the s
perce
conta

shoxl?llg signal period-connected Adaptation Sets byiusing a supplemental descriptor on Ad

aspects. Two Adaptation Sets in one MPD are period-connected if all conditions {
huity from above hold, except that the timestamps across.Period boundaries may be not
Hjusted by the value of the @presentationTimeQf fset at the Period boundary.
le the Initialization Segment is equivalent within,the two Adaptation Sets. Media B
with @schemeIdUri setto "urn:mpeg:dash:period-connectivity:2015".
d continuity implies period connectivity.

bpropriate client behaviour, please refer to A.9.

Adaptation Sets

1 Overview

Period consists oft.ohe or more Adaptation Sets. An Adaptation Set is desc]
tationSet elemeént. AdaptationSet elements are contained in a Period elemen

laptation Set contains alternate Representations, i.e. only one Representation within a
expected{a-be presented at a time. All Representations contained in one Adaptation §
hme media content components and therefore contain media streams that are cons
ptually. equivalent. The Adaptation Set and the contained Representations shall be p

rom period-
n-continuous
However, for
resentations
laptation Set

ribed by an
L.

h Adaptation
et represent
idered to be
repared and

in‘sufficient information such that seamless switching (as defined in subclause 1

1.5.1) across

differ

2 D deades - Al deaded Qod lalaod 16 Al deded Qode 3
CIIU NCPTTOTIILALIUILS T UIIT AUdpldliull oTL 15 TIIdUITU. 11 dII AUdpPuduull OoTL IS5 TA

ected to be

consumed by DASH Clients with restrictions in terms of switching, then the Media Presentation author
should provide sufficient means to enable seamless switching under these restrictions.

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 content component type described by the @contentType attribute,

— the picture aspect ratio as described by the @par attribute,
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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
provided wi
subclause 5.

If there exist
shall be des
ContentCo
element. Def]
in the Adap
the Conten

The AdaptgtionSet element may contain default values for elements and attributes associated

contained R

AdaptationSet and Representation (and also SubReprésentation) are collected in subd

5.3.7. Any off
the Repre

s
The AdaptItionSet element also supports the description of ranges for the @bandwidth, Qw1

@height ajf
summary of]
contained W
Adaptation S

Adaptation §
grouping is 4

1) either one Representatiomfrom group 0, if present,

2) or the cd

If the Adapt
are assigned

for the elements Role, Accessibility, Viewpoint and Rating are generall
thin the scope of this document. However, a number of simple schemes are defi
B.5.

multiple media content components, then the properties of each media contént comp

mponent element shares common elements and attributes with/the Adaptatio
ault values, or values applicable to all media content components{may be provided di
tationSet element. Attributes present in the AdaptationSet shall not be repeaf
EComponent element.

ppresentations. The list of possible present elements ‘and attributes that are comm

the common attributes shall only be present eithier in the AdaptationSet element
ntation element, but notin both.

d @frameRate attributes associated\to the contained Representations, which prov
all values for all the Representations within this Adaptation Set. The Represent:
ithin an Adaptation Set shall net contain values outside the ranges documented fo
et.

ets may be further arranged into groups using the @group attribute. The semantics ¢
hat the media content within one Period is represented by:

mbination ef'at most one Representation from each non-zero group.

ationSet@group attribute is not present, then all Representations in this Adaptatig
to a(nen-zero group specific to this Adaptation Set.

The semanti

cribed by a separate ContentComponent element as defined in subclause 5.3.4|

not
ed in

bnent
The
nSet
rectly
ed in

o the

jon to

lause
or in

dth,
ride a
tions
- that

f this

5, in subclause 5.3.3. 2 The XML syntax of the AdaptationSet elementis prov1ded in subclause 5 3.3.3.
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Table 5 — Semantics of AdaptationSet element

Element or Attribute Name

Use Description

AdaptationSet

Adaptation Set description.

@xlink:href

0 specifies a reference to a remote element entity that

shall contain exactly one element of type
AdaptationSet.

Uxlink:actuate

0D

either "onLoad" or "onRequest".
default: !

'onReque
st

specifies the processing instructions, which can be

@id

0 specifies a unique identifierfor this Adaptd
the scope of the Period,The attribute shall
unsigned integer value in'the scope of the ¢
Period.

The attribute shall not be present in a rem
entity.

If not présent, no identifier for the Adaptat
specified.

tion Set in
be a unique
ontaining

te element

on Setis

@group

0 specifies an identifier for the group that is
scope of the containing Period. The value if
integer.

For details, refer to subclause 5.3.3.1.

inique in the
an unsigned

CommonAttributesElemen
ts

specifies the common attributes and eleme
(attributes and elements from base type
RepresentationBaseType). For details, se¢
5.3.7.

nts

subclause

@lang

0 Declares the language code for this Adapta
syntax and semantics according to IETF RH
be used.

If not present, the language code may be d¢
each media component or it may be unkno

If the language is unknown, the 'und' cod
undetermined primary language or the 'z
Linguistic, Not Applicable) code can be use

tion Set. The
C 5646 shall

fined for
wn.

e for
k%' (Non-
.

Q i 4
CCUITCTITC Ty PT

¥l 1 1.
SPELHITS UIT IITUIAd CUIILTIIL CUITTPUIITIIU LY

@)

shall be taken.

be defined for each media content compon
be unknown.

Adaptation Set. A value of the top-level Content-type
'type’ value as defined in IETF RFC 6838:2013, Clause 4

If not present, the media content component type may

e for this

ent or it may
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Element or Attribute Name

Use

Description

@par

specifies the picture aspect ratio of the video media
component type, in the form of a string consisting of
two integers separated by ', e.g. "16: 9" . When this
attribute is present, and the attributes @width and
@height for the 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 (Rwidth *sarx):(@height *sary),

WIth Sarx the lirst number in € sar and sary the seqond
number.

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

@minBandwidth

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

If not present, the value is dnknown.

@mgxBandwidth

specifies the maximum-@bandwidth value in all
Representations in this Adaptation Set. This value has
the same units a$ the @bandwidth attribute.

If not present) the value is unknown.

@minwWidth

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

If not present, the value is unknown.

@mgxwWidth

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

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.

@mgxHeight

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

If not present, the value is unknown.

@minFrameRate

specifies the minimum @framerate value in 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.

40
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Element or Attribute Name

Use

Description

@maxFrameRate

specifies the maximum @framerate value in all

Representations in this Adaptation Set. Thi

s value is

encoded in the same format as the @ frameRate

attribute.

If not present, the value is unknown.

@segmentAlignment

0D

default:
false

When not setto ' false', this specifies that for any
two Representations, X and Y, within the same
Adaptation Set, the m-th Segment of X and the n-th

SegMent of Y are MoN-0Verapping (a5 aefin
subclause 4.5.3) whenever m is not equalt

ed in
b 1.

For Adaptation Sets containing Repriesentations with

multiple media content components, this a
value shall be either 'true o' false".

ttribute

For Adaptation Sets containihg Representations with a

single media content component, when tw
AdaptationSetelements within a Perio

d share the

same integer value for this attribute, then for any two

Representations)X and Y, within the union
Adaptation‘Sets, the m-th Segment of X and
SegmentofY are non-overlapping (as defir
subclause 4.5.3) whenever m is not equal t

of the two
the n-th
ed in

b 1.

@bitstreamSwitching

WHhen this flag is set to ' true’, the follow

—  All Representations in the Adaptation
have the same number M of Media Seg

— LetRy, Rz, .., Ry be all the Representati
the Adaptation Set.

— Let

ng applies:
Set shall
ments;

pbns within

— S, forj> 0, be the j" Media Segment in the

ith Representation (i.e. R))

— if present, let S;o be the Initializa
Segment in the " Represer

— if present, let B; be the Bitstrean
Segment in the " Represer

tion
tation, and

Switching
tation.

© ISO/IEC 2019 - All rights reserved

41



https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

Element or Attribute Name

Use

Description

The sequence of

— any Initialization Segment, if present, in the
Adaptation Set, with,

— if Bitstream Switching Segments are
present,

Bic), Sic1).1, Biz), Si2),2, .y Bi(x),
Sifk)k, -y Biv), Sipm,m

More detailed rules may be defined for specific megl
formats.

For more details, refer to subclause 5.3.3.4.

— else
Sit1),1, Si(2),2) e Sik)ky wvey Si(M)M,

wherein any i(k) for all kcvalues in the rapnge
of 1 to M, respectively, is an intege
value in the range’of 1 to N,

results in a "conforming Segment track" as defined
in subclause 4.54 with the media format as
specified in the\@mimeType attribute.

—_

a

NOTE When this attribute is set to TRUE, then
seamless switching across Representations cah be
achieved without re-initialization of the decoder.

Content authors are encouraged to set this
attribute to true only if the media content

components across Representations do not need
the media decoder to be re-initialized.

42

@sybsegmentAlignment

oD

default:
false

If the @subsegmentAlignment for an Adaptation Set
is set to other than ' false', all following conditigns
shall be satisfied:

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

FUI au_y tVVU RClJl CDCIItat;UllD X aud ‘1’ VV;thill he
same Adaptation Set, the m-th Subsegment of X
and the n-th Subsegment of Y are non-overlapping
(as defined in subclause 4.5.3) whenever m is not
equal to n.
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Element or Attribute Name

Use

Description

— 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 no

n-

overlapping (as defined in subclause 4.5.3)

whenever m is not equal to n.

@subsegmentStartsWiths
AP

0D

default:
0

when greater than 0, specifies that each‘Su
with SAP_type greater than 0 starts§ with
type less than or equal to the value of

@subsegmentStartsWithSAP."A Subse|
with SAP when the Subsegment'contains a
the first SAP, Isau is the index of the first ac
follows Isap, and Isap is contained in the Sub

The semantics of @subsegmentStartsW
equal to 0 are unspecified.

bsegment
a SAP of

pment starts

SAP, and for

Cess unit that
segment.

ithSAP

@initializationSetRef

specifies a white space separated list of Ini

[ialization

Set identifiers. The Adaptation Set shall copform to all

Initialization Sets that are referenced in thi

s attribute.

Accessibility

specifies information about accessibility sd

For more details, refer to subclauses 5.8.1

heme

nd 5.8.4.3.

Role

specifies information on role annotation sd

For more details, refer to subclauses 5.8.1

heme

nd 5.8.4.2.

Rating

specifies information on rating scheme.

For more details, refer to subclauses 5.8.1

nd 5.8.4.4.

Viewpoint

specifies information on viewpoint annotaf

For more details, refer to subclauses 5.8.1

ion scheme.

ind 5.8.4.5.

ContentComponent

specifies the properties of one media conts
component contained in this Adaptation S¢

For more details, refer to subclause 5.3.4.

nt
t.

BaseURL

specifies a base URL that can be used for re
resolution and alternative URL selection. F
details, refer to the description in subclaus

ference
br more
P 5.6.

SegmentBase

specities default Segment Base information.

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

if present.

For more details, see subclause 5.3.9.

SegmentList

specifies default Segment List information.

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

if present.

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

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 subclause 5.3.9.

Representation

0..N specifies a Representation.

Atleast one Representation element shall be present in

1 Al e Cod Tl . 1 1 . 1
Cdalll nuaytauuu JCL 11T AUlUdAl CITITITTIU ula_y ITUVV \/er
be part of a remote element entity if xlink is used‘on the
containing AdaptationSet element.

For more details, refer to subclause 5.3.5.

Key
For attribute

For elements|

<minOccurs

Elements arg
bold referrin|

5: M=mandatory, O=
. <minOccurs>...<maxOccurs> (N=unbounded)

The conditions only hold without using x1ink:href. Iflinking is used, then allattributes are "optional” and

0>.

bold; attributes are non-bold and preceded with an @; list of\elements and attributes is in italfics
o to those taken from the Base type that has been extendéd by this type.

optional, OD=optional with default value, CM=conditionally mandatory, F=fixed

5.3.3.3 XML

syntax

<!-- Adaptd

<xs:compleX

<X{

tion Set -->

Type name="AdaptationSetType">
<xs:conplexContent>

:extension base='

<Xs:sequence>

<xs:element

'RepresentationBaseType">

nage="Accessibility" type="DescriptorType" minOccurs="0"

maxOccurs="fjunbounded" />

<xs:elemept) name="Role" type="DescriptorType" minOccurs="0"
maxOccurs="ljunbounded" />

<xs~e&llement name="Rating" type="DescriptorType" minOccurs="0"
maxOccurs="junbounded’ />

<xs:element name="Viewpoint" type="DescriptorType" minOccurs="0"
maxOccurs="lunbetinded" />

<xs:element name="ContentComponent" type="ContentComponentType" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="BaseURL" type="BaseURLType" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>

<xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>

<xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>

<xs:element name="Representation" type="RepresentationType" minOccurs="0"
maxOccurs="unbounded" />

</Xs:sequence>
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<xs:attribute ref="xlink:href"/>

<xs:attribute ref="xlink:actuate" default="onRequest"/>
<xs:attribute ref="xlink:type" fixed="simple"/>
<xs:attribute ref="xlink:show" fixed="embed"/>
<xs:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute name="group" type="xs:unsignedInt"/>
<xs:attribute name="lang" type="xs:language"/>

<xs:attribute name="contentType" type="RFC6838ContentTypeType"/>

<xs:attribute name="par" type="RatioType"/>

<xs:attribute name="minBandwidth" type="xs:unsignedInt"/>
<xs:attribute name="maxBandwidth" type="xs:unsignedInt"/>
<xs:attribute name="minWidth" type="xs:unsignedInt"/> ch,
<xs:attribute name="maxWidth" type="xs:unsignedInt"/> (bQ
<xs:attribute name="minHeight" type="xs:unsignedInt"/>,
<xs:attribute name="maxHeight" type="xs:unsignedIn1'\'\%
<xs:attribute name="minFrameRate" type="FrameRa e"/>

<xs:attribute name="maxFrameRate" type="Fr‘amq§}teType"/>

<xs:attribute name="bitstreamSwi ing" type="xs:boolean"/>

<xs:attribute name="initialig&\gonSetRef" type="UIntVectorType"/>
</xs:extension> .\Q)
</xs:complexContent> N\
</xs|: complexType> ) \{‘
<!--| Ratio Type for sar an(}}cr) -->
<Xs:lsimpleType name="R§bType">

<xs:restriction xs:string">

<xs:patt Qalue:"[o-Q]*: [0-9]*"/>
</xs:r‘estQ§on>

N

P>

<xs:attribute name="segmentAlignment" ty;@(@s:boolean" default="false"/>
<xs:attribute name="subsegmentAlignme Qype:“xs:boolean" default="false
<xs:attribute name="subsegmentStar‘t\%ﬁthSAP" type="SAPType" default="0"/>

</xs|: simp e>
<!-- Té)for‘ Frame Rate -->
<XsS :lsd = eRateypes

<xs:restriction base="xs:string">
<xs:pattern value="[0-9]+(/[1-9][©-9]*)?"/>
</xs:restriction>
</xs:simpleType>
<!-- Type for RFC6838 Content Type -->
<xs:simpleType name="RFC6838ContentTypeType">
<xs:restriction base="xs:string">

<xs:enumeration value="text"/>
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<XS
<XS
<XS
<XS
<XS
</Xs:re

</xs:simple

:enumeration value="image"/>
:enumeration value="audio"/>
:enumeration value="video"/>
:enumeration value="application"/>
:enumeration value="font"/>
striction>

Type>

5.3.3.4 Switching within Adaptation Sets

Switching refers to the presentation of decoded data from one Representation up to a certain time
presentation of decoded data of another Representation from time t onwards; for details) re
subclause 4.8.

The Switc
Adaptation S

t, and
fer to

ing element as defined in Table 6 provides instructions of switch(peints withjn an

et and the permitted switching options as defined in Table 7. When this-element is pr

esent,

it signals opportunities for simple switching across Representations in one Adaptation Set. This elgment

may be used

Table 7 defir
switch apprd

instead of the attributes @segmentAlignment or @bitstredmsSwitching.

es different switching strategies that provide instructions to the client on the procedu
priately within an Adaptation Set.

Table 6 — Switch point signalling

res to

Element or Attribute Name Use Description
Switkching Switehing logic description for the associated
Representation
@inpterval M specifies the interval between two switching pointp in

the scale of the @t imescale on Representation

time minus the @t value of the S element describ
the segment is an integer multiple of the product o
@timescaleand @interval isaswitch-to
opportunity, i.e. it enables to switch to this
Representation with the switching strategy as defi
by the @t ype value.

The value should be chosen such that the resulting
time matches MPD start time of segments, otherwi
no switching will be described.

level. Any Segment for which the earliest presentation

ng

ans)

ned

se

@tlype 0D specifies the switching strategy for the switch poinfts
e 1 identified in by the @interwval attribute. Switchfng
Y ;Z;E; v | strategies are defined in Table 7.
Table 7 — Switching strategies
Type Description

media

Representation with the associated Initialization Segment and continue decoding and
presenting the switch-to Representation from time t onwards.

Media level switching: in this case, switching is possible at the switch point by decoding
and presenting switch-from Representation up to switch point t, initializing the switch-to

46
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bitstream Bitstream switching: in this case, switching is possible at the switch point by decoding and
presenting switch-from Representation up to switch point t, and continue decoding and
presenting the switch-to Representation from time t onwards. More specifically, the
concatenation of two Representations at the switch point results in a "conforming
Segment track" as defined in 4.5.4 with the media format as specified in the @mimeType
attribute.

Initialization of the switch-to Representation is not necessary and is not recommended.

In order to enable this feature, it is recommended to use the same Initialization Segment
for all Representations in the Adaptation Set, i.e. the highest profile/level is signalled in the
Initialization Segment.

The ¥ML schema snippet is as follows:

<!--| Switching -->
<Xs:lcomplexType name="SwitchingType">
<xs:attribute name="interval" type="xs:unsignedInt" use="required"/p
<xs:attribute name="type" type="SwitchingTypeType"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs|: complexType>
<!--Switching Type type enumeration -->
<xs:lsimpleType name="SwitchingTypeType">
<xs:restriction base="xs:string">
<xs:enumeration value="media"/>
<xs:enumeration value="bitstream"/>
</xs:restriction>

</xs|:simpleType>

5.3.3}{5 Switching across Adaptation Sets

Representations in two or more Adaptation Sets may provide the same content. In addition], the content
may be time-aligned and may/beoffered such that seamless switching across Representations in different
Adaptation Sets is simplified. Typical examples are the offering of the same content with diffgerent codecs,
for example H.264/AVC«and H.265/HEVC and the content author wants to provide such information to
the receiver in order to.seamlessly switch Representations (as defined in subclause 4.5.1) acfoss different
Adaptation Sets.

A conjtent author-may signal such seamless switching property across Adaptation Sets by providing a
Supplemental~’ Descriptor along with an Adaptation Set with @schemeIdURI set to
urn:mpegrdash:adaptation-set-switching:2016 andthe @value isacomma-geparated list
of Adpptation Set IDs that may be seamlessly switched to from this Adaptation Set.

If the content author signals the ability of Adaptation Set switching and as @segmentAlignment or
@subsegmentAlignment are set to TRUE, the (Sub)Segment alignment element shall be valid for all
Representations in all Adaptation Sets for which the @id value is included in the @value attribute of the
Supplemental descriptor.

If the content author signals the ability of Adaptation Set switching and Switching elementis provided,
the signalled switch points apply for all Representations in all Adaptation Sets for which the @1id value is
included in the @value attribute of the Supplemental descriptor.

As an example, a content author may signal that seamless switching across an H.264 /AVC Adaptation Set
with AdaptationSet@id="4" and an HEVC Adaptation Set with AdaptationSet@id="5" is
possible by adding a Supplemental Descriptor to the H.264/AVC Adaptation Set with @schemeIdURI
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set to urn:mpeg:dash:adaptation-set-switching:2016 and the @value="5" and by
adding a Supplemental Descriptor to the HEVC Adaptation Set with @schemeIdURI set to
urn:mpeg:dash:adaptation-set-switching:2016 andthe @value="4".

In addition, if the content author signals the ability of Adaptation Set switching for any Adaptation Sets
then the parameters as defined for an Adaption Set shall also hold for all Adaptation Sets that are included
in the @value attribute. This constraint may result that the switching may only be signalled with one
Adaptation Set, but not with both as for example one Adaptation Set signalling may include all spatial
resolutions of another one, whereas it is not the case the other way around.

5.3.4 Media content component

5.3.4.1 Overview

Each Adaptdtion 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 direcfly on
the AdaptaftionSet element if only one media content component is present in\the Adaptatiop Set.
ContentComponent elements are contained in an AdaptationSet element.

The semantikcs of the attributes and elements within a ContentComponent element are provided in
Table 8, in pubclause 5.3.4.2. The XML syntax of the ContentComponent element is provided in
subclause 5.8.4.3.

5.3.4.2 Semantics

Table 8 — Semantics of ContentComponent element

Element or Attribute Name Use Description
ContegntComponent 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.

The value of this attribute should be the media
component identifier in the media segment (i.e. the
Track Id in ISO BMFF segments and PID in MPEG{2
TS segments) described by this
ContentComponent element.

Multiplexing of media components may also be
provided on elementary stream level, for exampl
for next generation audio codecs, different audio
components may be mixed. In this case, the id mdy
also point to specific components in a single
elementary stream.

19%

@lang 0 Same semantics as in Table 5 for @1ang attribute.

@contentType 0 Same semantics as in Table 5 for @contentType
attribute.

@par 0 Same semantics as in Table 5 for @par attribute.

@tag 0 specifies the tag of the Content Component which
may be used for selection purposes towards the
decoder.
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bold

Elenjents are bold; attributes are non-bold and preceded with an @; list of elements;and attributes

Element or Attribute Name Use Description
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.
Key
For [attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally)jmandatory,
F=fixed
For ¢lements: <minOccurs>..<maxOccurs> (N=unbounded)

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

isin italics

5.3.4

3 XML syntax

<-4

<XS

maxQy

</ xS

lcomplexType name="ContentComponentType">

Content Component -->

<XS:sequence>

<xs:element name="Accessibility" type="Desc€iptorType" minOccurs="0"
ccurs="unbounded" />

<xs:element name="Role" type="DescripterfType" minOccurs="0" maxOccurs="unboun

<xs:element name="Rating" type="Desc€iptorType" minOccurs="0" maxOccurs="unbo
<xs:element name="Viewpoint" typ&="DescriptorType" minOccurs="0" maxOccurs="u
<Xs:any namespace="##other" processContents="1lax" minOccurs="0" maxOccurs="un

</Xs:sequence>

<xs:attribute name="id" typp="xs:unsignedInt"/>

<xs:attribute name="lang) type="xs:language"/>

<xs:attribute name=NeontentType" type="RFC6838ContentTypeType"/>

<xs:attribute pame="par" type="RatioType"/>

<xs:attributeNtame="tag" type="TagType"/>

<xs:anyAt{kibute namespace="##other" processContents="1lax"/>

:compIexType>

Hed" />
inded" />
hbounded" />

bounded" />

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.
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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 track as defined in subclause 4.5.4 conforming to

the media ty

Dependent
@dependen|
depend on
@dependen|
Representat
in this deper]

For any def
Subsegment
whenever m
Segment wit]
the correspd
the @depen
4.5.4 confor
Representat

NOTE 1
number i
any earli

NOTE 2

that are
Represern
format if]

pe as specified in the @mimeType attribute for this Representation.

Representations are described by a Representation element thatcontai
cyId attribute. Dependent Representations are regular Representations except that
a set of complementary Representations for decoding and/or pfésentation.
cyId contains the values of the @id attribute of all the complementaryRepresentatiot
ons that are necessary to present and/or decode the media content‘¢omponents cont
dent Representation.

endent Representation X that depends on complementary.\Representation Y, the
of X and the n-th Subsegment of Y shall be non-overlapping,fas defined in subclause

is not equal to n. For dependent Representations, the:concatenation of the InitialiZ
h the sequence of Subsegments of the dependent Representations, each being preced
nding Subsegment of each of the complementary/Representations in order as provic
HencyId attribute, shall represent a conforming(Subsegment track as defined in subg
ming to the media format as specified in the '@mimeType attribute for this depe
on.

When decoding of a dependent Representation is started from a SAP in the (Sub)Segmen
the decoding process does not need toaceess data from the complementary Representation(s
1 (sub)segments than (sub)Segmentwith number i of the complementary Representation(s).

In case a dependent Representation X depends on at least two complementary Representati
also dependent Representations depending, directly or indirectly, on the same complems
tation Z, then the concatenation as defined above results in a sequence conforming to the
the Segments of Representation Z are concatenated only the first time encountered followi

ns a
they
The
1S, i.e.
nined

m-th
1.5.3)
ation
ed by
ed in
lause
ndent

L with
from

ns Yi,
entary
media
g the

order in the @dependencyld attributes starting from X. If following recursively the dependencies indjcated
ependencyId of Representations, certain Representations can be encountered more than once. In
the correspending Segments or Subsegments are expected to only be concatenated once, namely

in the @d
this case
when firg

Associated
@associat

t encountered.

Representations are described by a Representation element that contairnls an

i001d attribute and optionally an @associationType attribute.

Assogiated

Representat

ons are Representations that provide iniormation on thelr relationships with other

Representations. As opposed to complementary Representations, the segments of an associated
Representation may be optional for decoding and/or presentation of the Representations identified by
@associationId. They can be considered as supplementary or descriptive information, the type of the
association being specified by the @associationType attribute.

NOTE3 (@associationId and @associationType
Representations that are not in the same Adaptation Sets.

attributes can only be used between

If a Representation is offered in a Media Presentation with MPD@t ype="dynamic’', it is recommended
that means to compensate such drift be included. For more details, refer to A.8.
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The semantics of the attributes and elements within a Representation are provided in Table 9, in
subclause 5.3.5.2 . The XML syntax of the Representation type is provided in subclause 5.3.5.3.

5.3.5.2 Semantics

Table 9 — Semantics of Representation element

Element or Attribute Name

Use

Description

Representation

This element contains a description of a
Representation.

@id

specifies an identifier for this Representati

n. The

identifier shall be unique within a Period upless the

Representation is functionally identical to 3
Representation in the same Period.

The identifier shall not contdin whitespace

If used in the template-based URL construc
defined in subclause/5.3.9.4.4, the string sh

nother

characters.

fion as
11l only

contain characterstthat are permitted withipn an HTTP-

URL accordingte IETF RFC 3986.

@bandwidth

Consider a hypothetical constant bitrate ch
bandwidth'with the value of this attribute i
second/(bps). Then, if the Representation is
continuously delivered at this bitrate, starti
SAP that is indicated either by @startWit

hnnel of
h bits per

ng at any
hSAP or by

any Segment Index box, a client can be assufred of

having enough data for continuous playout
playout begins after

@minBufferTime * @bandwidth bitsh
received (i.e. at time @minBufferTime af
bit is received).

For dependent Representations, this value
bandwidth according to the above definitio
aggregation of this Representation and all
complementary Representations.

For details, see subclause 5.3.5.4.

providing

hve been
er the first

bpecifies the
h for the

@qualityRanking

ation

specifies a quality ranking of the Represent]
relative to other Representations in the sa

e

Adaptation Set. Lower values represent higher quality
content. If not present, then no ranking is dgfined.

@dependencyId

specifies all complementary Representatio

rlls 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.

QassociationId

specifies all Representations the Representation is
associated with in the decoding and/or presentation
process as a whitespace-separated list of values of
Representation@id attributes.
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Element or Attribute Name

Use

Description

@associationType

specifies, as a whitespace-separated list of values, the
kind of association for each Representation the
Representation has been associated with through the
@associationId attribute. Values taken by this
attribute are 4 character codes (4CCs) for track
reference types registered in MP4 registration
authority.

This attribute shall not be present when
@associationIdis notpresent.

When present, this attribute shall have as many valjies
as the number of identifiers declared in the
@associationId attribute.

52

@meldiaStreamStructureld

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

If present, the attribute
@mediaStreamStructukeld specifies a
whitespace-separated list of media stream structurg
identifier values. If miedia streams share the same
media stream structure identifier value, the media
streams shallhave the following characteristics:

The media streams have the same number of
stream access points of type 1 to 3.

The values of Tsap, Tpec, Tept, and Terr of the i-th
SAP of type 1 to 3 in one media stream are
identical to the values of Tsap, Tpec, Tept, and Trrr,
respectively, of the i-th SAP of type 1 to 3in th
other media streams for any value of i from 1 tp
the number of SAPs of type 1 to 3 in any of the
media streams.

Y

A media stream formed by concatenating the
media stream of a first Representation until Isa
(exclusive) of the i-th SAP of type 1 to 3 and thg
media stream of a second Representation (havjng
the same media stream structure identifier valpe
as for the first Representation) starting from the
Isau (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 i froIm 1

[S]

v

10 the Mumber of SAPS of type 1 10 3 I efther
media stream. Furthermore, the decoded pictures
have an acceptable quality regardless of type of
the stream access point access unit used.
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Element or Attribute Name

Use

Description

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

similarities to other Representations are known.

Indicating multiple media stream structure

values for a Representation can be useful in cases
where switching between Representations A and B as

wellas hetween Renresentations B and Cis,
T

no

identifier

allowed at

non-IDR intra pictures, but switching betwg
Representations A and C would causetoo s
degradation in the quality of the leading pid
hence not allowed. To indicate these permi
restrictions, Representation Aiwould conta
@mediaStreamStructukeId equal to “]
Representation B would tontain
@mediaStreamStrugtureId equal to “]
Representation C-would contain

@mediaStredmgtructurelId equal to “2

ben
bvere a
tures and is
tsions and
n

»

’

2”, and

CommonAttributesElements

Common Attributes and Elements (attribut

elementsfrom base type RepresentationBaseType).

For muare details, see subclause 5.3.7.

bs and

BaseURL

spécifies a Base URL that can be used for re|
resolution and alternative URL selection. F
details, refer to the description in subclausg

ference
r more
5.6.

SubRepresentation

specifies information about a Sub-Represer
is embedded in the containing Representat

For more details, see subclause 5.3.6.

tation that
on.

SegmentBase

specifies default Segment Base information

For more details, see subclause 5.3.9.

SegmentList

specifies the Segment List information.

For more details, see subclause 5.3.9.

SegmentTemplate

specifies the Segment Template informatio

For more details, see subclause 5.3.9.

Key

For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mand

htory

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 name="RepresentationType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<Xs:sequence>

<xs:element name="BaseURL" type="BaseURLType" minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="SubRepresentation" type="SubRepresentationType" minOccur@"O“
maxOccurs="lunbounded" />

<xs:element name="SegmentBase" type="SegmentBaseType" minOccur‘s:“O"/>,(1,Q

-

<xs:element name="SegmentList" type="SegmentListType" minOccurs:'@q&

v

<xs:element name="SegmentTemplate" type="SegmentTemplateType" Qg)ccur‘sf'@"/
</Xs:sequence> (1,
<xs:attribute name="id" type="StringNoWhitespaceType" use='ét?ir‘ed"/>

N\

<xs:attribute name="bandwidth" type="xs:unsignedInt" us \equir‘ed"/>

<xs:attribute name="qualityRanking" type="xs:unsign m@"h
<xs:attribute name="dependencyId" type="StringVe téype"h
<xs:attribute name="associationId" type:"Str*in@ torType"/>
<xs:attribute name="associationType" type:'\\\i tOf4CCType"/>

<xs:attribute name="mediaStr‘eamStr‘uctur‘e@ type="StringVectorType"/>

</¥s:extension> \"Q
</xs:cdmplexContent> $
.\@
</xs:complgxType> 3

<!-- String without white spaces --> \O

<xs:simpleTlype name="Str‘ingNoWhit&bType">
<xs:redtriction base="xs:str‘»ip >

<xq:pattern value=“b®n\t \p{Z}1*"/>

</xs:rdstriction> C)

</xs:simpldgType> .

@

ame="StringVectorType">

<xs:simpleTlype (n
<XS: 1isté/emType="xs :string"/>

</xs:simpleType>

<!-- Whitegpace-seg ated list of strings -->

<!-- Whitespace separated list of 4CC -->

<xs:simpleType name="ListOf4CCType">
<xs:list itemType="FourCCType"/>

</xs:simpleType>

<l-- 4CC as per latest 14496-12 -->

<xs:simpleType name="FourCCType">

<xs:restriction base="xs:string"/>

</xs:simpleType>
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5.3.5.4 Relation of Bandwidth and Minimum Buffer Time attributes

The MPD contains a pair of values for a bandwidth and buffering description, namely the Minimum Buffer
Time (MBT) expressed by the value of MPD@minBufferTime and bandwidth (BW) expressed by the

value

of Representation@bandwidth. The following holds:

— The value of the minimum buffer time does not provide any instructions to the client on how long to
buffer the media. The value however describes how much buffer a client should have under
ideal network conditions. As such, MBT is not describing the burstiness or jitter in the network, it is
describing the burstiness or jitter in the content encoding. Together with the BW value, it is a
property of the content. Using the "leaky bucket" model, it is the size of the bucket that makes BW

—

— T
t
b

w9 n =

5.3.5

Rand
acces
press
Acceq

Tabld

rue, given the way the content is encoded.

he minimum buffer time provides information that for each representation, the folloy
Fue: if the Representation (starting at any segment) is delivered over a constantbitrate
itrate equal to value of the BW attribute then each access unit with presentation time P|

at the client latest at time with a delay of at most PT + MBT.

h the absence of any other guidance, the MBT should be set to themaximum GOP size

equence) of the content, which quite often is identical to the maximum segment duratia
rofile or the maximum subsegment duration for the On-Demand profile. The MBT m4
maller value than maximum (sub)segment duration but,shoeuld not be set to a higher v

5 Random Access to Representations

wing shall be
channel with
T is available

(coded video
n for the live
y be set to a
alue.

pbm Access refers to start processing, decoding-and presenting the Representation fron the random

S point at time t onwards by initializing the’ Representation with the Initialization

Segment, if

nt and decoding and presenting the RepreSéntation from the signalled Segment onwajrds. Random

s point may be signalled with the RandomAccess element as defined in Table 10.

11 provides different random access point types.

Table 10 — Random Access Signalling

Element or Attribute Name Use Description
RandomAccess Random Access Information
@interval M specifies the position of the random accesg points in

the Representations. The information is sp

Any Segment for which the MPD start time
@t value of the S element describing the s
an integer multiple of the productof @tim

the scale of the @timescale on Representation level.

ecified in

minus the
egment is
cscale and

value.

The value should be chosen such that the r
time matches MPD start time of segments,
no random access will be described.

Qintervalisarandom access nppnrhlnity’ i.e.it

enables randomly access to this Representation with
the random access strategy as defined by the @type

esulting
otherwise
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Element or Attribute Name Use Description

@type 0D specifies the random access strategy for the random

access points in by the @int 1 attribute.
default: p y the @interva

"closed" | The value shall use a type present in Table 11.

If the value of the type is unknown, the DASH Client is
expected to ignore the containing Random Access
element.

@minBufferTime 0 specifies a common duration used in the definition of
the Representation data rate (see @bandwidth
attribute in subclauses 5.3.5.2 and 5.3.5.4).

If not present, then the value of the MPD leyél'is
inherited.

@bpndwidth 0 Consider a hypothetical constant bitrate channel of
bandwidth with the value of this attribute in bits pgr
second (bps). Then, if the Representation is
continuously delivered at this bitrate, starting at any
RAP indicated in this elementa client can be assur¢d of
having enough data for-cohtinuous playout providing

playout begins after,
@minBufferTime\* @bandwidth bits have beeh
received (i.e. at time @minBufferTime after the first
bit is received).

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

172}

For details, see subclause 5.3.5.4.

If not present, the value of the Representation is
inherited.

Table 11— Random Access Strategies

Type Informative description

closed Closed GOP random access. This implies that the segment is a Random Access Segment 3s
well as the Segment starts with a SAP type of 1 or 2. SAP type 1 or 2 is a necessary condition,
but motsufficient. In addition, all requirements of a Random Access Segment need to be
fulfilled.

open Open GOP random access. This implies that the segment is a Random Access Segment as
well as the segment starts with a SAP type of 1, 2 or 3. SAP type 1, 2 or 3 is a necessary

pa e 1 4 4 £Ls oo R ph DR N 1l H 4 £ R pa | A Q 4 d
CUIIUILIULL, DUU ITUU SUITICITIIL I daUUItIULL, dll' 1 Cbll,lll CIIITIILS Ul d INAllUUIIT ACLTSS ‘)CslllCllL 1ee

to be fulfilled.

gradual Gradual decoder refresh random access. This implies that the segment is a Random Access
Segment as well as the segment starts with a SAP type of 1,2, 3 or 4. SAP type 1, 2,3 or 4 is a
necessary condition, but not sufficient. In addition, all requirements of a Random Access
Segment need to be fulfilled.
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The XML schema snippet is as follows:

<!-- Random Access -->

<xs:complexType name="RandomAccessType">
<xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
<xs:attribute name="type" type="RandomAccessTypeType" default="closed"/>
<xs:attribute name="minBufferTime" type="xs:duration"/>
<xs:attribute name="bandwidth" type="xs:unsignedInt"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs|: complexType>

<!--| Random Access Type type enumeration -->

<xs:lsimpleType name="RandomAccessTypeType">

<xs:restriction base="xs:string">
<xs:enumeration value="closed"/>
<xs:enumeration value="open"/>
<xs:enumeration value="gradual"/>

</xs:restriction>

</xs|:simpleType>

5.3.6| Sub-Representation

5.3.6/1 Overview

Sub-Representations are embedded in regular Representations and are descriled 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
embddded audio component (e.g.-codec, sampling rate, etc.), an embedded sub-title (e.g. codec) or it may
descifibe some embedded lower quality video layer (e.g. some lower frame rate, etc.).

Sub-Representations and:Representation share some common attributes and elements.
In cage the @level atfribute is present in the SubRepresentation element,

— Sub-Representations provide the ability for accessing a lower quality version of the Representation
ih which they are contained. In this case, Sub-Representations for example allow extractjng the audio
trackdin'a multiplexed Representation or may allow for efficient fast-forward or rewind joperations if
pgrovided 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 document, the Subsegment Index as defined in subclause 6.3.2.4 shall be used.

If the @level 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 Sub-Representation are provided in Table 12, in
subclause 5.3.6.2. The XML syntax of the Sub-Representation type is provided in subclause 5.3.6.3.
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5.3.6.2 Semantics

Table 12 — 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 document, a Subsegment Index as defined in
subclanse 6 32 4 shall he available for each Medi

Segment in the containing Representation.

If not present, then the SubRepresentation
element is solely used to provide a more ‘détailed
description for media streams that are’embedded in
the Representation.

@dgpendencylLevel 0 specifies the set of Sub-Representations within this
Representation that this Sib;Representation

depends on in the decoding and/or presentation
process as a whitespace-separated list of @1evel
values.

If not present, the Sub-Representation can be
decoded and/presented independently of any othler
Representation.

@bgdndwidth CM Identical to the @bandwidth definition in
shall be | Representation but applied to this Sub-
present cRepresentation. This attribute shall be present if the

if @level attribute is present.
@level
is
present
@cgntentComponent 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.

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

Key
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.
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3 XML syntax

<!--

SubRepresentation -->

<xs:complexType name="SubRepresentationType">

<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:attribute name="level" type="xs:unsignedInt"/>
<xs:attribute name="dependencylevel"” type="UIntVectorType"/>

<xs:attribute name="bandwidth" type="xs:unsignedInt"/>

<xs:attribute name="contentComponent" type="StringVectorType"/>
</xs:extension>

</xs:complexContent>

</xs|:complexType>
5.3.7|Common attributes and elements
5.3.7{1 Overview
The |elements AdaptationSet, Representation and «SubRepresentation have assigned
common attributes and elements. The attributes and elements listed in Table 13, subclaus¢ 5.3.7.2 may
be present in all three elements.
The demantics of the common attributes and elemernts are provided in Table 13, subclausg 5.3.7.2, the
syntax is provided in subclause 5.3.7.3.
The '"Use' column in Table 13 shall be interpreted that an attribute marked with 'M' shall be|available for
a Representation, i.e. it shall either be presentin the Representation element, or if not,|it shall be in
the containing AdaptationSet element:; An attribute marked with '0' may be absent in bgth.
5.3.7{2 Semantics

Table 13 — Common' Adaptation Set, Representation and Sub-Representati
attributes and elements

Representation(s) conform to of the |

Element or Attribute Name Use (see Description
subclause
5.3.7.1)
Common attributes and elements
@orofiles 0 specifies the profiles which the associpted

st of Media

Presentation protfiles as described in

If not present, the value is inferred to

hierarchy. For example, if the value is

shall be used.

lause 8. The

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

be the same

as in the next higher level of the document

not present

for a Representation, then @profiles atthe
Adaptation Set level is valid for the Representation.

The same syntax as defined in subclause 5.3.1.2
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Element or Attribute Name

Use (see
subclause
5.3.7.1)

Description

@width

0

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

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

NOTE The visual presentation size of the video is

equat—to—theTumber—of —thorizomtat—amd—vertical
samples used for presentation after ‘encoded
samples are cropped in response, to, encoded
cropping parameters, “overscan”, -sighallinlg, or
“pan/scan” display parameters, e:g.SEI messdges.

If not present on any level, thevalue is unknoyn.

@height

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

If not present on-any level, the value is unknoyn.

@dar

specifies the-sample aspect ratio of the video media
componeént type, in the form of a string consigting
of two.integers separated by ', e.g,"10:11"{ The
first humber specifies the horizontal size of the
encoded video pixels (samples) in arbitrary uhits.
The second number specifies the vertical size|of the
encoded video pixels (samples) in the same uhits
as the horizontal size.

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

@flrameRate

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 framg or
field rate is varying, the value is the average ffame
or half the average field rate field rate over th
entire duration of the Representation.

0

The value is coded as a string, either containing
two integers separated by a "/", ("F/D"), or a $ingle
integer "F". The frame rate is the division F/D} or F,
respectively, per second (i.e. the default valueof D

is"1").

£ 1 1 1 : 1
Il IO PIrescIit Ul dily IEVEL, UIE VAIUT IS UITKITO W1,

@audioSamplingRate

Either a single decimal integer value specifying the
sampling rate or a whitespace-separated pair of
decimal integer values specifying the minimum and
maximum sampling rate of the audio media
component type. The values are in samples per
second.

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

@mimeType

specifies the MIME type of the concatenation of the
Initialization Segment, if present, and all
consecutive Media Segments in the Representation.
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Element or Attribute Name

Use (see
subclause
5.3.7.1)

Description

@segmentProfiles

0

specifies the profiles of Segments that are essential
to process the Representation. The detailed

semantics depend on the value of the
attribute.

@mimeType

The contents of this attribute shall conform to

either the pro-simple or pro-fan

cy

productions of IETF RFC 6381:2011, subclause 4.5,

without the enclosing DQUOTE charagd
including only the unencodedy "ore
elements respectively. As profile:iden
brand identifier for the Segment as de
Clause 6 shall be used.

4CC may contain charac¢ters that must
in XML. 4CC strings|shall be escaped a
W3C XML:2008, Section 2.4.

If not presenton any level, the value 1
deducted. from the value of the @prof
attribute.

ters, i.e.
ncodedv
tifier, the
fined in

be escaped
ccording to

hay be
iles

@codecs

specifies the codecs present within th
Representation. The codec parameter
include the profile and level informati
applicable.

For segment formats defined in this d
element shall be present and the cont
attribute shall conform to either the s
or fancy-1ist productions of

IETF RFC 6381:2011, subclause 3.2, w
enclosing DQUOTE characters. The co
for the Representation's media forma
into the name space for codecs as spe
IETF RFC 6381:2011, subclause 3.3, s

e
s shall also
on where

bcument, this
ents of this
imp-list

rithout the
lec identifier
[, mapped
rified in

hall be used.

@maximumSAPPeriod

when present, specifies the maximum
in seconds of all contained media stre
the SAP interval is the maximum time]
between the Tsap of any two successiv
types 1 to 3 inclusive of one media str
associated Representations.

SAP interval
ams, where
interval

e SAPs of
eam in the

5 unknown.

If not present on any level, the value i
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Element or Attribute Name

Use (see
subclause
5.3.7.1)

Description

@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.

A Media Segment starts with a SAP in a media
stream if the stream contains a SAP in that Media

Segment, Isau is the index of the first accessunit
that follows Isap and Isap is contained in the M¢dia
Segment.

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

@rjaxPlayoutRate

specifies the maximum playoutirate as a multiple of
the regular playout rate, whichis supported with

the same decoder profile and level requiremepts as
the normal playout rate:

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

@qodingDependency

When presentand 'true', for all contained media
streams, spécifies that there is at least one acgess
unit thatdepends on one or more other acces
unitsfor'decoding. When presentand 'fals
fotany contained media stream, there is no a¢cess
Onit 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 between acceg§s
units.

O—or

@gcanType

specifies the scan type of the source material pf the
video media component type. The value may be
equal to one of "progressive", "interlaced" and
"unknown". If not specified on any level, the sfan

typeis "progressive".

@delectionPriority

oD
default=1

14

specifies the selection priority for the describgd
data structures, i.e. the one described by the
containing element. In the absence of other

information, higher numbers are the preferrefl
selection over lower numbers.

@dag

specifies the tag of the Representation, Adaptation

Cot i) 1 e laiala L. iy 1 3
SJUL UL TTCTOUITULIUIT WIIICIT llld_y UCT USTU 1UT 5TC1 Ltlon

purposes towards the decoder.

NOTE This attribute is primarily introduced for
the usage of Pre-Selections and Adaptation Sets,
but future use for Representation and Sub-
Representations is not precluded.
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Element or Attribute Name

Use (see
subclause
5.3.7.1)

Description

FramePacking

0..N

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

When no FramePacking element is

information

provided for

a video component, frame-packing shall not used

for the video media component.

For details, see subclauses 5.8.1 and 5

.8.4.6.

AudioChannelConfiguration

specifies the audio channel configurat
audio media component type.

For details, see subclauses 5.8.1/and 5

ion of the

.8.4.7.

ContentProtection

specifies information abhéuf content p
schemes used for the@ssociated Repr]

For details, see subclauses 5.8.1 and 5

rotection
esentations.

.8.4.1.

EssentialProperty

specifies information about the contai
that is copsidered essential by the Me
Presentation author for processing th|
element.

For details, see subclause 5.8.4.8.

ning element
dia
e containing

SupplementalProperty

specifies supplemental information alpout the

containing element that may be used
Client optimizing the processing.

For details, see subclause 5.8.4.9.

by the DASH

InbandEventStream

specifies the presence of an inband ev
the associated Representations.

For details, refer to subclause 5.10.

ent stream in

Switching

Specifies a switch-to times and types
associated Representations. For more
to subclause 5.3.3.4.

These elements shall only be present
@timescale value is the same for al
Representations in one Adaptation Se
Segment Timeline is used for segment
signalling.

for the
details, refer

f the

t and if the
duration

RandomAccess

Specifies a random access times and ]

ypes for the

associated Representations. For more

details, refer

to subclause 5.3.5.5.

These elements shall only be present if the
@timescale value is the same for all

Representations in one Adaptation Se

t and if the

Segment Timeline is used for segment duration

signalling.

GroupLabel

specifies a summary label for a group of Labels. For
more details, refer to subclause 5.3.10.
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entity (i.e., the Adaptation Set, Represéntation]
details, see subclause 5.14.

NOTE This elementqisJprimarily intro
for the usage of Pre-Selections and Adap
Sets but use for Representation and
Representatiens'is not precluded.

Preselection) within the Media Presentation. F

Element or Attribute Name Use (see Description
subclause
5.3.7.1)
Label 0..N specifies a textual description of the element that
may be used for annotation and selection purposes.
For more details, refer to subclause 5.3.10.
ProducerReferenceTime 0..N specifies the presence and possibly values of
producer reference time in the associated
Representations.
For-detailsreferto-subelause 532
CgntentPopularityRate 0..N indicates a level of popularity of the containinlg

duced
tation
Sub-

Key
For attribu
For elemen

Elements 3

kes: M=mandatory, O=optional, OD=optional with defaultvalue, CM=conditionally mandatory
ts: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.7.3 XML

syntax

<!-- Repreqd

<xs:compleX

maxOccurs="

maxOccurs="

<xd:element name="FramePackingi~type="DescriptorType" minOccurs="0"
maxOccurs="ljunbounded" />

<xq:element name="AudioChannelConfiguration" type="DescriptorType" minOccurs="0"
maxOccurs="fjunbounded" />

<xd:element name=CoatentProtection" type="DescriptorType" minOccurs="0"
maxOccurs="ljunbounded" />

<xq:element fidme="EssentialProperty" type="DescriptorType" minOccurs="0"
maxOccurs="ljunbounded’/>

<xd:eldmeht name="SupplementalProperty" type="DescriptorType" minOccurs="0"
maxOccurs="jugbounded" />

<xs:element name="GrouplLabel" type="LabelType" minOccurs="0

<xs:element name="Label" type="LabelType" minOccurs="0

maxOccurs="

entation base (common attributesiafd elements) -->

Type name="RepresentationBaseType">

<xs:element name="InbandEventStream™ type="EventStreamType"™ minOccurs="0"

unbounded" />

<xs:element name="RandomAccess" type="RandomAccessType" minOccurs="@"

unbounded" />

maxOccurs="unbounded" />

maxOccurs="unbounded" />

unbounded" />

unbounded" />

<xs:element name="Switching" type="SwitchingType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="ProducerReferenceTime" type="ProducerReferenceTimeType" minOccurs="0"
maxOccurs="

<xs:element name="ContentPopularityRate" type="ContentPopularityRateType" minOccurs="0"
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<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</Xs:sequence>

<xs:attribute name="profiles" type="ListOfProfilesType"/>
<xs:attribute name="width" type="xs:unsignedInt"/>
<xs:attribute name="height" type="xs:unsignedInt"/>
<xs:attribute name="sar" type="RatioType"/>

<xs:attribute name="frameRate" type="FrameRateType"/>

<xs:attribute name="audioSamplingRate" type="AudioSamplingRateType"/>

<xs:attribute name="mimeType" type="xs:string"/>

</ xS
<!--

<XS

D
D

</ xS
<!--

<XS:

</ xS

<l--

<xs:attribute name="segmentProfiles" type="ListOf4CCType"/>
<xs:attribute name="codecs" type="CodecsType"/>
<xs:attribute name="maximumSAPPeriod" type="xs:double"/>
<xs:attribute name="startWithSAP" type="SAPType"/>
<xs:attribute name="maxPlayoutRate" type="xs:double"/>
<xs:attribute name="codingDependency" type="xs:boolean"/>
<xs:attribute name="scanType" type="VideoScanType"/> (:)
1

<xs:attribute name="selectionPriority" type="xs:unsigned

<xs:attribute name="tag" type="TagType"/>

<xs:anyAttribute namespace="##other" processContents=%

:complexType>

List of Profiles -->

lsimpleType name="ListOfProfilesType">

<xs:restriction base="xs:string">

0
N
%

.

,I\ .
P

S
V

<xs:pattern value:"(([A-Za-zo-9\-§$:k&#xA0;-&#xFF;]|(&#37;[0-9A-Fa-f][0-9A-Fa

[!$&amp;'()*+;=:@]))+(,(([A-Za-zO-QSé\._~&#xA0;-&#xFF;]|(&#37;[0-9A-Fa-f][0-9A-Fa-

[1$8amp; ' ()*+;=:@1))*)*"/> A\Q’
</xs:restriction>

. 2
:simpleType> N~
Audio Sampling Rate —C)\\
simpleType name="AudioSamplingRateType">

<xs:restriction ="UIntVectorType">

<xs:minLen€iﬁ value="1"/>

<XS:ma >th value="2"/>
</xs:re<§) ction>
:si pe>

am Access Point type enumeration -->

<XS:

</Xs
<!--

<XS:

Simplelype name= SAPType >

<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="6"/>

</xs:restriction>

:simpleType>

Video Scan type enumeration -->

simpleType name="VideoScanType">

<xs:restriction base="xs:string">

<xs:enumeration value="progressive"/>
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<xs:enumeration value="interlaced"/>
<xs:enumeration value="unknown"/>
</xs:restriction>
</xs:simpleType>
<!-- Tag -->
<xs:simpleType name="TagType">
<xs:restriction base="xs:string"/>
</xs:simpleType>

<!--Codecs Type -->

<xs:simpleTlype name="CodecsType">
<xs:redtriction base="xs:string">
<xg:pattern value="[a-zA-Z\-]+'[a-zA-Z]{1,8}(=[a-zA-Z]{1,8})*"' (%[0-9A-F]{2}|[a+2A-Z0
9H\NS\A \N\+\{\F\|\. ~&#038;])+(.(%[0-9A-F1{2} | [a-zA-Z0-9!#\\$\"_\-
I\ h&#038;5 1) +)* (, (%[0-9A-F1{2} | [a-zA-Z0-9 #\\$\*_\-\+\{\}\|\. ~&#038; ] )£(\ (%[0-9A-
F1{2}|[a-zA-Z0-9 1 \\$\ _\-\+\{\}\ | \. ~&#038;])+)*)*">

<xs:annotation>

<xs:documentation>RFC6381 fancy-1list</xs:documentationX
</xs:annotation>
</As:pattern>

<xg:pattern value="[a-zA-Z0-9!#\\$%\ "\ * \-\+\{\}\|'\. ~&#038;]+(, [a-zA-Z0-9#\\$%\ "\[_\-
\H\{\F\ | "\ | ~&#038; ]+)*">
<xs:annotation>
<xs:documentation>RFC6381 simp-list</xssdocumentation>
</xs:annotation>
</As:pattern>

</xs:rgstriction>

</xs:simplgType>
5.3.8 Subsets

5.3.8.1 Overnview

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

Subsets proyide a mechanism to restrict the combination of active Adaptation Sets where an active
Adaptation Set is on€._for which the DASH Client is presenting at least one of the contpined
Representatjons.

A Subset defines a set of one or more Adaptation Sets. The presence of a Subset element within a
Period elemhent expresses the intention of the creator of the Media Presentation that a client shoulld act
as follows: at any time, the set of active Adaptation Sets shall be a subset of the Adaptation Sets of one of
the specified Subsets. Any Adaptation Set not explicitly contained in any Subset element is implicitly
contained in all specified Subsets.

This implies that

— empty Subsets are not allowed.
— no Subset should contain all the Adaptation Sets.

Each Adaptation Set for which the value of the @id is provided in the @contains attribute is contained
in this Subset.
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The semantics of the attributes and elements within a Subset are provided in Table 14, subclause 5.3.8.2.
The XML syntax of the Subset type is provided in subclause 5.3.8.3.

5.3.8.2 Semantics

Table 14 — Subset element semantics

Element or Attribute Name Use Description

Subset specifies a Subset

@contains M specifies the Adaptation Sets contained in a Su

set by

providing a white space separated list of the(@.
the contained Adaptation Sets.

d values of

@id 0 specifies a unique identifier for the Subset.

Key
For

For

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

ttributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mand

tlements: <minOccurs>..<maxOccurs> (N=unbounded)

htory

5.3.8

3 XML syntax

<!-

<XS:

</ xS

Subset -->

complexType name="SubsetType">

<xs:attribute name="contains" type="UIntVectorType" use="required"/>
<xs:attribute name="id" type="xs:string'@?»

<xs:anyAttribute namespace="##other"\prFocessContents="1lax"/>

:complexType>

5.3.9

5.3.9

This
Speci

Segments and Segment information

1 General

flause defines the MPD information for Segments. Segment formats are defined in Clau
fically, a Segment shall either be

pferenced byran HTTP-URL included in the MPD, where an HTTP-URL is defined as an
RI> according to IETF RFC 3986:2005, subclause 4.3, with a fixed scheme of “htty

hnge-shall be expressed as a byte-range-spec as defined in IETF RFC 2616, subcl

se 6.

absolute-
” Or “https",

ossiblyrestricted by a byte range if a range attribute is provided together with the URL. The byte

huse 14.35.1.

ol s o Bl an e |

Lissrestricted toa cing]p pvprnccinn idnnﬁf"ying a r‘nnfignnnc range nfhyfpc, or

— included in the MPD with a data URL as defined in IETF RFC 2397. Data URLs shall only be used if
explicitly permitted by the profile. In addition, the guidelines and recommendations in
IETF RFC 2397 should be taken into account.

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.

Representations are assigned Segment Information through the presence of the elements BaseURL,
SegmentBase, SegmentTemplate and/or SegmentList. The Segment Information provides

© ISO/IEC 2019 - All rights reserved

67


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

information on the location, availability and properties of all Segments contained in one Representation.
Specifically, information on the presence and location of Initialization, Media, Index and Bitstream
Switching Segments is provided.

The elements SegmentBase, SegmentTemplate and SegmentList may be present in the
Representation element itself. In addition, to express default values, they may be present in the
Period and AdaptationSet element. At each level at most one of the three, SegmentBase,
SegmentTemplate and SegmentList, shall be present. Further, if SegmentTemplate or
SegmentList is present on one level of the hierarchy, then the other one shall not be present on any
lower hierarchy level.

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

Several mechanisms are available to specify the Segment Information. Specifically, each,Representation
shall have agsigned exactly one of the following choices to determine the Segment Information, eitler by
direct presence in the Representation element or by inheritance from the higherlevels:

— one SegmentList element — for syntax and semantics, refer to subclause 5.3.9.3,
— one SegmentTemplate element — for syntax and semantics, referto subclause 5.3.9.4,

— one or more BaseURL elements, at most one SegmentBase element, and no SegmentTemp[late
or Seg-:LntList element. The SegmentBase element is.defined in subclause 5.3.9.2.

NOTE These rules do not prohibit the usage of the BaseURL element together with SegmentLifst or
SegmentTemplate. If the BaseURL is present togethér”with the either the SegmentList qr the
SegmentT%plate, then processing according to subclatise 5.6 applies. All three elements SegmentBase,
SegmentTemplate and SegmentList share common elements based on the SegmentBase elgment.
Furthermore,|SegmentTemplate and SegmentList share common attributes and elements. The cojmnmon
information if defined in subclause 5.3.9.2.

The derivatipn and details of Initializatien; Media, Index and Bitstream Switching Segment Infornjation
based on the above information are provided in subclause 5.3.9.5.

5.3.9.2 Segment base information

5.3.9.2.1 Overview

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

In case multipte Media Segmrentsare present; either a Segmentlistora SegmentTempiateshall be

used to describe the Segment Information. SegmentList or a SegmentTemplate share the multiple
Segment base information as provided in subclause 5.3.9.2.2, Table 16.

If the Representation contains more than one Media Segment, then either the attribute @duration or
the element SegmentTimeline shall be present. The attribute @duration and the element
SegmentTimeline shall not be present at the same time.

Segments described by the Segment base information are referenced by an HTTP-URL conforming to the
type URLType as defined in Table 17.

The semantics of the attributes and elements for the SegmentBase element and the Segment base
information are provided in subclause 5.3.9.2.2, Table 15 and the multiple Segment base information in
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Table 16 in subclause 5.3.9.2.2. The XML syntax of the Segment Base Information is provided in subclause

5.3.9.2.3.
5.3.9.2.2 Semantics

Table 15 — Semantics of SegmentBase element and Segment Base Information type

Element or Attribute Name

Use

Description

SegmentBase

Seqment Base Information

specifies Segment base element.

This element also specifies the typ

e for the

Segment base information that isjthe base type

for other elements.

@timescale

specifies the timescale in units perfseconds to
be used for the derivation of differgnt real-

time duration values irthe Segme
Information.

If not present on’any level, it shall

NOTE Thiscan be any frequency
is the media clock frequency of on
media’streams (or a positive integ
thereof).

nt

be set to 1.

but typically
e of the
br multiple

@presentationTimeOffset

specifies the presentation time off

et of the

Representation relative to the start of the

Period, i.e. the presentation time v

hlue of the

media stream that shall be presented at the

start of this Period.

The value of the presentation time

offset in

seconds is the division of the valuq of this
attribute and the value of the @tiescale

attribute.

If not present on any level, the valie of the

presentation time offset is 0.

@eptDelta

specifies the difference between tHe earliest

presentation time in the Represen
the value of the
@presentationTimeOffset.

The value of the earliest presentat
the first Media Segment in this Rey
in seconds is computed as the sum
of this attribute and the value of th

ation and

on time of
resentation
of the value
e

@presentationTimeOffset in units of the

@timescale attribute.

If not present on any level, but the

SegmentTimeline element is present, then
the value is the value of the @t attribute of the
first S element in the Segment minus the value
of the @presentationTimeOf fset.
Otherwise, it assumed to be 0.
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Element or Attribute Name Use Description

@presentationDuration 0 specifies the presentation duration of the
Representation in the Period.

The value of the presentation duration in
seconds is the division of the value of this
attribute and the value of the @t imescale
attribute. Specifically, the sum of the value of
the QpresentationTimeOffset, if
present, or 0 otherwise and the value of this
attribute is the last presentation time to be
presented for this Representation.

If not present on any level, the value(of this
attribute is unknown and the Representation
should be presented until the end of the
Period, i.e. until the presentation is terminpted
or until the next Period starts.

@timeShiftBufferDepth 0 specifies the duration ofthe time shifting
buffer for this Representation that is
guaranteed tobe available for a Media
Presentatiomwith type 'dynamic'. When n¢t
present, thewalue is of the
@timeSha ftBufferDepth on MPD levl
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 thar] the
time-shift buffer signalled on MPD level, not all
Representations are necessarily available for
switching.

@indexRange 0 specifies the byte range that contains the
Segment Index in all Media Segments of th
Representation.

D

The byte range shall be expressed and
formatted as abyte-range-spec as defined
in IETF RFC 7233:2014, subclause 2.1. It i
restricted to a single expression identifying a
contiguous range of bytes.

If not present, the value is unknown.

A= 2l n I 4 Fatnl 1 A L 1 e 4l k. 11
IO T AT gT AT T T D WIITII S€L LU LLUC bpﬁbllltb LUIdU 10T dlIl
default Segments in the Representation, the data

"ealse" 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.
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Element or Attribute Name

Use

Description

@availabilityTimeOffset

specifies an offset to define the adj

segment availability time. The value is

specified in seconds, possibly with
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 cngmanf q"mlqlmhhy starttime defined by

usted

arbitrary

this value is referred to as ad]uste:ll segment

availability start time. For details g

computing the adjusted segment ayailability

start time, refer to subclatise 5.3.9

If not present, no adjusted segmentt availability

start time is defined.

NOTE The value of "INF" implies
of all segmeénts starts at

MPD@avallabilityStartTime.

n

5.

availability

N

@availabilityTimeComple
te

specifies if all Segments of all asso
Representation are complete at th

availability start time. The attribute shall be

ignored if @GavailabilityTime
not present on any level.

If not present on any level, the valye is

inferred to true.

NOTE If the value is set to false, t;ten it can be

inferred by the client that the seg
available at its announced location
complete.

riated
b adjusted

Dffsetis

ent is
prior being

Initialization

specifies the URL including a possible byte

range for the Initialization Segmen

For the type definition, refer to Ta

t.
ble 17.

RepresentationIndex

specifies the URL including a possiple byte

range for the Representation Inde;

For the type definition, refer to Ta

x Segment.

ble 17.

FailoverContent

specifies times where the content
replaced by failover content, for ex

has been
ample

1 £ |
UCLaUST UL dITTITCOUTT TITUT.,

For details, refer to 5.3.9.7.

Key

For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 16 — Semantics of MultipleSegmentBaselnformation type

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

Segment duration.

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

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

value of the @t imescale attribute'dssocipted
to the containing Representatign.

For more details, refer to_subclause 5.3.9.5,.3.

@startNumber 0 specifies the number of the first Media
Segment in this Representation in the Peripd.

For details, refex'to subclause 5.3.9.5.3.

@endNumber 0 specifies the aumber of the last Media
Segmentin this Representation in the Peripd.

If not present, the number is inferred from| the
duration of the Period.

For details refer to 5.3.9.5.3.

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

For more details, see subclause 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 17.

Key
For attributgs: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory
For element$: <minO¢curs>..<maxOccurs> (N=unbounded)

Elements ar¢ boXdattributes are non-bold and preceded with an @.
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Table 17 — Semantics of elements of type URLType

Element or Attribute Name

Use

Description

Element of type URLType

defines an HTTP-URL

@sourceURL

specifies the source URL part and shall be formatted

either as an <absolute-URI> according to

IETF RFC 3986:2005, subclause 4.3, with a fixed
scheme of “http” or “https” orasa <relative-ref>
according to IETF RFC 3986:2005, subclause 4.2.

Hnotpresent-thenanyBaseURIelementis mapped to

the @sourceURL attribute and the range-attribute

shall be present.

@range

specifies the byte range restricting.the aboye HTTP-

URL.

The byte range shall be expressed and formjatted as a

byte-range-spec as defined in

IETF RFC 7233:2014,subclause 2.1. It is redtricted to a
single expression identifying a contiguous rpnge of

bytes.

If not present; the element refers to the entire resource

referencédin the @ sourceURL attribute.

5.3.9|12.3 XML-Syntax

<!--| Segment information base -->

<XS:sequence>

</Xs:sequence>

<Xxs:lcomplexType name="SegmentBaseType">

<xs:element name="Initializat®on" type="URLType" minOccurs="0"/>
<xs:element name="Represé&ntationIndex" type="URLType" minOccurs="0"/>
<xs:element name="FailoverContent" type="FailoverContentType" minOccurs="0"/>

<Xs:any namespace="Mt#tother" processContents="lax" minOccurs="0" maxOccurs="un

<xs:attribute fame="timescale" type="xs:unsignedInt"/>
<xs:attribuge\\iame="eptDelta" type="xs:integer"/>

<xs:attrihute name="presentationTimeOffset" type="xs:unsignedLong"/>
<xs:attribute name="presentationDuration" type="xs:unsignedLong"/>

<xssattribute name="timeShiftBufferDepth" type="xs:duration"/>

</xs:complexType>

<xs:complexContent>

<!-- Multiple Segment information base -->

<xs:complexType name="MultipleSegmentBaseType">

<xs:attribute name="indexRange" type="SingleRFC7233RangeType"/>
<xs:attribute name="indexRangeExact" type="xs:boolean" default="false"/>
<xs:attribute name="availabilityTimeOffset" type="xs:double"/>
<xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

bounded" />
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<XS

:extension base="SegmentBaseType">

<Xs:sequence>

<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>

<xs:element name="BitstreamSwitching" type="URLType" minOccurs="0"/>
</Xs:sequence>
<xs:attribute name="duration" type="xs:unsignedInt"/>
<xs:attribute name="startNumber" type="xs:unsignedInt"/>

<xs:attribute name="endNumber" type="xs:unsignedInt"/>

</

</xs:cd
</xs:compldg
<!-- Segmen

<xs:compleX

s:extension>
mplexContent>

XType>

t Info item URL/range -->
Type name="URLType">

<xs:seduence>
<xd:any namespace="##other" processContents="1lax" minOccurs="@8NMmax0ccurs="unbounded['/>
</Xxs:sdquence>
<xs:atfjribute name="sourceURL" type="xs:anyURI"/>
<xs:atflribute name="range" type="SingleRFC7233RangeType‘¢>
<xs:anyAttribute namespace="##tother" processContentszbax"/>
</xs:complgxType>
<xs:simpleTlype name="SingleRFC7233RangeType">
<xs:redtriction base="xs:string">
<xq:pattern value="([0-9]*)(\-([0-91%))?"/>
</xs:rdqstriction>
</xs:simplgType>
5.3.9.3 Sepment list
5.3.9.3.10verview
The Segment list is defined by a SegmentList element. Each SegmentList element itself contains a
list of Segmen tURL eléments for a consecutive list of Segment URLs. Each Segment URL may contajn the
Media Segment URL\and possibly a byte range. The Segment URL element may also contain an [ndex
Segment.
The semantics\of the attributes and elements for the Segment list are provided in subclause 5.3/9.3.2,

Table 18. The XML syntax of the Segment Information is provided in subclause 5.3.9.3.3.
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Table 18 — Semantics of SegmentList element

Element or Attribute Name

Use

Description

SegmentList

specifies Segment information.

@xlink:href

specifies a reference to a remote element

entity that contains one or multipl
of type SegmentList.

e elements

UxIink:actuate

"onRequest

oD
default:

specifies the processing set, can-bg
"onLoad" or "onRequest"

either

MultipleSegmentBaselnforma
tion

Multiple Segment baseinformatio
in subclause 5.3.92,Table 16.

h as defined

SegmentURL

specifies a Media'Segment URL an
present Index)Segment URL

H a possibly

@media

in combination with the @mediaR|
attribute, specifies the HTTP-URL
Media Segment.

It shall be formatted as an <abso]
according to IETF RFC 3986:2005
4.3, with a fixed scheme of “http” d
asa<relative-ref>according
IETF RFC 3986:2005, subclause 4.

If not present, then any BaseURL

ange
for the

lute-URI>
subclause

r “https” or
to

P.

element is

mapped to the @media attribute and the

range attribute shall be present.

@mediaRange

specifies the byte range within the
identified by the @media corresp
the Media Segment.

The byte range shall be expressed
formatted as abyte-range-spqg
defined in IETF RFC 7233:2014, st
It is restricted to a single expressi
identifying a contiguous range of h

If not present, the Media Segment
resource referenced by the @medi

resource
nding to

and

cas
bclause 2.1.
n

ytes.

is the entire
a attribute.

@inde

incombination with the @1 ndexR

ange

attribute, specifies the HTTP-URL for the

Index Segment.

It shall be formatted as an <absolute-URI>

according to IETF RFC 3986:2005,

subclause

4.3, with a fixed scheme of “http” or “https” or
asa<relative-ref>according to
IETF RFC 3986:2005, subclause 4.2.

© ISO/IEC 2019 - All rights reserved

75



https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

Element or Attribute Name Use Description

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 @i ndex attribute and the
@indexRange attribute shall be preseft,

@indexRange 0 specifies the byte range within theesourge
identified by the @index corresponding tp
the Index Segment. If @indexX’is not present, it
specifies the byte range of the Segment Indlex

in Media Segment.

The byte range shall be expressed and
formatted as a bytg-range-spec as
defined in IETF RFC 7233:2014, subclausq 2.1.
It is restrictedto a single expression

identifying a contiguous range of bytes.

If netpresent, the Index Segment is the enfire
resource referenced by the @index attribpte.

Key
For attribut¢s: M=mandatory, O=optional, OD=optional with’default value, CM=conditionally mandatory
For element$: <minOccurs>..<maxOccurs> (N=unbounded)

The conditigns only hold without using @x1ink:href. If linking is used, then all attributes are "optional'| and
<minOccurs§F0>.

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

5.3.9.3.3 XML-Syntax

<!-- Segment List -->
<xs:compleXType name="SegmentListType">
<xs:conplexContehts>
<xq:exteqsioh base="MultipleSegmentBaseType">

wXs'=sequence>

\)\).t‘lCIIIUIIt lldllll:'—".)ts 5] tU et type— Seg T tU etlype I. OCCU S= e

max0ccurs="unbounded" />

</Xs:sequence>
<xs:attribute ref="xlink:href"/>
<xs:attribute ref="xlink:actuate" default="onRequest"/>
<xs:attribute ref="xlink:type" fixed="simple"/>
<xs:attribute ref="xlink:show" fixed="embed"/>
</xs:extension>
</xs:complexContent>

</xs:complexType>
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<!-- Segment URL -->
<xs:complexType name="SegmentURLType">
<Xs:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute name="media" type="xs:anyURI"/>
<xs:attribute name="mediaRange" type="SingleRFC7233RangeType"/>
<xs:attribute name="index" type="xs:anyURI"/>
<xs:attribute name="indexRange" type="SingleRFC7233RangeType"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs|: complexType>
5.3.9}4 Segment template
5.3.9|4.1 Overview
The Jegment template is defined by the SegmentTemplate element. In this case, specific identifiers
that gre substituted by dynamic values assigned to Segments, to create a list of Segments. Thq substitution
rules|are provided in subclause 5.3.9.4.4.
The demantics of the attributes and elements for the Segment list are provided in subclapise 5.3.9.4.2,
Tablg 19. The XML syntax of the Segment Information is provided in subclause 5.3.9.4.3.
5.3.9{4.2 Semantics
Table 19 — Semantics of SegmentTemplate element
Element or Attribute Name Use Description
SegmentTemplate specifies Segment template informatiopn.
MultipleSegmentBaselnformation Provides the Multiple Segment base information
as defined in subclause 5.3.9.2.
@media 0 specifies the template to create the Media
Segment List.
For more details, refer to subclause 5.3.9.4.4.
@index 0 specifies the template to create the Index

Segment List. If neither the $Number$
$Time$ identifier is included, this prov
URL to a Representation Index.

nor the
ides the

For more details, refer to subclause 5.3.9.4.4.

@initialization 0 specifies the template to create the Initialization
Segment. Neither $Number$ nor the $Time$

identifier shall be included.

For more details, refer to subclause 5.3.9.4.4.

© ISO/IEC 2019 - All rights reserved
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Element or Attribute Name

Use Description

@bitstreamSwitching

specifies the template to create the Bitstream
Switching Segment. Neither $Number$ nor the
$Time$ identifier shall be included.

For more details, refer to subclause 5.3.9.4.4.

Key

For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory

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

Elements ar

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

5.3.9.4.3 XML syntax

<!-- Segmen
<xs:compleX
<xs:con

<X§

</

</xs:cd

</xs:compldg

t Template -->
Type name="SegmentTemplateType">

plexContent>

:extension base="MultipleSegmentBaseType">

<xs:attribute name="media" type="xs:string"/>
<xs:attribute name="index" type="xs:string"/>
<xs:attribute name="initialization" type="xs:string/>
<xs:attribute name="bitstreamSwitching" types~<xskstring"/>
s:extension>

mplexContent>

XType>

5.3.9.4.4Tej)

The Segm

mplate-based Segment URL construction
ntTemplate@media attribute, the SegmentTemplate@Rindex  attribute,
SegmentTemplate@initializatien attribute and

SegmentTemplatelbitstreamSwitching attribute each contain a string that may contain g

more of the i

In each URL
Table 16. 1d4
enclose a va
the DASH Cli
continues ay
specified in ]

dentifiers as listed in Table 20.

the identifiers_from Table 20 shall be replaced by the substitution parameter defin
ntifier matching/is case-sensitive. If the URL contains unescaped $ symbols which d
id identifief5;then the result of URL formation is undefined. In this case, it is expecte
ent ignoresithe entire containing Representation element and the processing of the
if this-Representation element was not present. The format of the identifier i
[able-20.

the
the
ne or

ed in
0 not
1 that
MPD

t also

Each identifi

€r may be sullixed, within the enclosing $ Characters, with an additional format tag al

with the printf format tag as defined in IEEE 1003.1-2008110! following this prototype:
%0 [width]d

gned

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.

The Media Presentation shall be authored such that the application of the substitution process results in
valid Segment URLs.
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Strings outside identifiers shall only contain characters that are permitted within URLs according to

IETF RFC 3986.

Table 20 — Identifiers for URL templates

$<Identifier>$ Substitution parameter Format
$$ [s an escape sequence, i.e. "$$" is replaced with a not applicable
single "$"
$RepresentationID$ | This identifier is substituted with the value of the The format tag shall not be
attribute Representation@id of the containing present.
Representation.
$Number$ This identifier is substituted with the number of the The format tag'may be present.
corresponding Segment, if $SubNumber$ is not :
resent in the same string If no format tag is pyesent, a
p ' defaultformat tag wiith
If $SubNumber$ is present, this identifier is width=1 shall be uged.
substituted with the number of the corresponding
Segment sequence. For details, refer to subclauses
5.3.9.6.4 and 5.3.9.6.5.
$Bandwidth$ This identifier is substituted with the value of The format tag may be present.
Representation@bandwidth attribute value. .
If no format tag is pijesent, a
default format tag with
width=1 shall be uged.
$Time$ This identifier is substituted with the value of the The format tag may pe present.
MPD start time of the Segment being accessed. For If no format ta is plesent a
the Segment Timeline, this means that this identifier §15P . ’
. : . default format tag wjith
is substituted with the valteof the . dth=1 shall be uded
SegmentTimeline@g, dattribute for the Segment Wi B 1T
being accessed. Eithéry SNumber$ or $Time$ may
be used but not both at the same time.
$SufNumber$ This identifier is substituted with the number of the | The format tag may pe present.
corresponding Segment in a Seqment Sequence. This :
: o o If no format tag is pfjesent, a
identifiershall only be present if either $Numbers$ or :
. . default format tag wiith
$Time$ are present as well. For details, refer to . dtn=1 shall be uded
subclauses 5.3.9.6.4 and 5.3.9.6.5. wrath=s 1T
5.3.9]5 Segment information
5.3.9|5.1 Overview
The Jegmient Information provides the following information:
— threpresenceor absenceof nitiatizatiom Indexand Bitstream vaituhiug Segnremnt infortation,

Segment directly in the MPD as a data URL as defined in IETF RFC 2397,

all valid Segment URLs declared by the containing MPD,

availability end time of each Segment,

timeline within the Period.

© ISO/IEC 2019 - All rights reserved
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for services with MPDQ@type="'dynamic"', the Segment availability start time and Segment

an approximate Media Presentation start time of each Media Segment in the Media Presentation
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The derivation of Initialization, Media, Index and Bitstream Switching Segment Information from the
elements SegmentBase, SegmentList and SegmentTemplate is provided in subclauses 5.3.9.5.2,
5.3.9.5.3,5.3.9.5.4 and 5.3.9.5.5. Reference resolution as defined in subclause 5.6.4 and base URL selection
as defined in subclause 5.6.5 using BaseURL elements as defined in subclause 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
SegmentB :

of an Initialization Segment is indicated by the

presence

of

SegmenthistInitiaiization,

tiomn,

SegmentTemplate.Initialization element or the SegmentTemplate@initializa
attribute that may contain URL and byte range information or URL construction rules for the Initializ

Segment.

If neither I
present for aj

For services
Segment is
defined in s
Initialization
Representat

nitialization element nor SegmentTemplate@initialization attribut
Representation then each Media Segment within the Representation shall’be self-initial

with MPD@type="'dynamic', the Segment availability start ¢ime of the InitialiZ
he sum of the value of the MPDRavailabilityStartTime and the PeriodStart ti
ubclause 5.3.2.1 of the containing Period and the Segment)availability end time ¢
Segment is the largest Segment availability end time.-of any Media Segment ij
on. For Segment availability of Media Segments, refer to)subclause 5.3.9.5.3.

The data striictures retrieved from the Initialization URL are défined in subclause 6.2.2.

5.3.9.5.3Me

If a Represel
list of conse
elements or

dia Segment information

tation consists of more than one Media/Segment, then this Representation has assig
futive Media Segments. The list may be $pecified explicitly by one or more Segment
mplicitly by a SegmentTemplateCelement.

Each entry in this Media Segment list has assigned the following parameters:

a valid M

[edia Segment URL and possibly a byte range,

the nu

the MP
presents

ber and position of the Media Segment in the Representation,

D start time of the Media Segment in the Representation providing an approx
tion start timie of the Segment in the Period,

the
tion
ation

a¥

e are
izing.
ation
ne as

f the
1 this

ned a
List

mate

time, refer to subclause 7.2.1.

elexact
tation

In order to 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:

subclause 5.3.9.4.4 shall be applied as follows.

If SegmentTemplate element is present, the Template-based Segment URL construction in

— 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
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the $Number$ identifier by (k-1) + (Kstarc—1) with Keare the value of the @st
attribute, if present, or 1 otherwise.

artNumber

— 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 $Time$
MPD start time of this segment, as described below.

identifier by

If one or more SegmentList elements are present then they contain a list of SegmentURL

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

*
e

o =z

For t

Segmeents, the position k of the Media Segment and the following inforniation are used.

o Q. A =

L n =—

el e Vils v llarl

lements within a Representation shall result in Media Segment List with consecutive

one of the above: in this case, only a single Media Segment shall be present with'the U
y a BaseURL element and the SegmentBase element may be present.

he derivation of the MPD start time and duration of each MediarSegment in the

neither @duration attribute nor SegmentTimeline\‘element is presen
epresentation shall contain exactly one Media Segment./.The MPD start time is 0 4
uration is obtained in the same way as for the last Media.Segment in the Representatig
br more details).

f @duration attribute is present, then the MPD.start time of the Media Segment is d
Number-Numbersrt) times the value of the attribute @duration with Numbersiar: the
pstartNumber attribute, and Number the,segment number [e.g. (k-1) + Numbersia,
uration of the Media Segment is the valug of the attribute @duration unless the Med
he last one the Representation (see below for more details).

 @duration attribute is not present and the SegmentTimeline elementis present
ubclause 5.3.9.6 apply to deterniine the start time and duration of each Media Segment
egment list.

he MPD shall inclade sufficient information to determine the duration of the containin
xample, the (MPD@mediaPresentationDuration, or Period@duration
eriod@staxt may be present. The Media Presentation author should always provic

TESEMt, or it is 1 I case thisattribute s ot presentThe sequence of aitipte SggmentList

umbers.

RL provided

ist of Media

I, then the
nd the MPD
n (see below

rtermined as
value of the
t]. The MPD
a Segment is

then rules in
in the Media

o determine the duration of the only or the last Media Segment of any Representation in a Period,

g Period. For
, or next
le a Segment

s indicated\by the duration of the Period, even if the Segment may not contain any me
[ the content author provides a different number of Segments as nominally derived,
he QerldNumber attribute to provide the number of the last segment in the Period. Th

@ = g @ -

8

endNumber should differ by at most 1 from the nominally derived value. A Segment
reater than the value of @endNumber is not valid.

dia samples.

it should add

value of the
ith a number

For services with MPD@t ype="'dynamic', the Segment availability start time of a Media Segment is the
sum of

the value of the MPDRavailabilityStartTime,
the PeriodStart time of the containing Period as defined in subclause 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 @availabilityTimeOffset attribute is present for a Representation in the Segment
Information or the BaseURL element, then the parameter availabilityTimeOffset is determined
as the sum of all values of Gavailabllityl1meOI L Set on all [evels that are processed in deternjining
the URL for the corresponding segment. Then the adjusted segment availability start time is detertnined
by subtracting the value of availabilityTimeOffset from the Segment availability stanttime. This
adjusted segment availability start time provides a time instant in wall-clock time at which a Segment
becomes an|available Segment. If the @availabilityTimeComplete flag is settoltrue for such a
Representation on any level, then the entire Segment may not yet be available at the adjusted segment
availability start time.

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

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

5.3.9.5.4Index Segment information

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

The presence of explicit Index Segment informatiehris indicated

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

— by the [presence of at least ane‘of the two attributes @index and @indexRange ih the
SegmentList.SegmentURL element, or

— by the presence of SegmentTemplate@index attribute. If either $Number$ or $Time$ are priesent
the Template-based.Segment URL construction in subclause 5.3.9.4.4 shall be applied with nuymber
set to| the number of the corresponding Media Segment. If not present,| the
SegmentTemplatelindex attribute constitutes a reference to Representation Index.

The @indeyRange attribute may also be used to provide the byte range for an index within a Media
Segment, where this is allowed by the Media Segment format. In this case the @1index attribute shall not
be present and the range specified shall lie completely within any byte range specified for the Media
Segment.

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

The data structures retrieved from the URL referring to an Index Segment are defined in subclause 6.2.4.
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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 flagis setto 'true' and may enable the
creation of a conforming Segment track for Segments from different Representations.

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

If neither BitstreamSwitching element nor SegmentTemplate@bitstreamSwitching
attribs } ; : : i L rue’', there
are np Bitstream Switching Segments.

The Jegment availability time of the Bitstream Switching Segment is identical to the 6ne’spe
[nitialization Segment in subclause 5.3.9.5.2.

The d
subcl

5.3.9

cified for the

ata structures retrieved from the URL referring to a Bitstream Switching Segment are defined in

huse 6.2.5.

6 Segment timeline

5.3.9/6.1 General

duration (in
he use is an

The JegmentTimeline element expresses the earliest presentation time and presentation
units|based on the @timescale attribute) for each/Ségment in the Representation. T
altermative to providing the @duration attribute and¢provides four additional features:

(=

he specification of arbitrary Segment duratiéhs,

—

he specification of accurate Segment durations for one media stream where the durati
resentation duration of the Segmeng;and

pn expresses

ent data are

(=

he signalling of discontinuities ©f the Media Presentation timeline for which no Segny
resent in a specific Representation.

[

he ability to signal Seghent sequences. For more details, refer to subclause 5.3.9.6.4. Segment

equences shall only.be used if explicitly permitted by the profile in use.

0

For cpmpactness, the-syntax of this element includes run-length compression to express a sequence of

Segmients having'constant duration.

The 9

egmentTimeline element shall contain a list of S elements each of which describe
of contiguons segments of identical MPD duration. The S element contains a mandatory

5 a sequence
@d attribute

specifyirig the MPD duration, an optional @r repeat count attribute specifying the number ¢

f contiguous

Segments with identical MPD duration minus one and an optional @t time attribute. The value of the @t
attribute minus the value of the @presentationTimeOf fset specifies the MPD start time of the first
Segment in the series.

The @r attribute has a default value of zero (i.e., a single Segment in the series) when not present. For
example, a repeat count of three means there are four contiguous Segments, each with the same MPD
duration. The value of the @r attribute of the S element may be set to a negative value indicating that the
duration indicated in @d repeats until the S@t 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 treated
in the same way as the @duration attribute for a full period.

Any @d value shall not exceed the value of MPD@maxSegmentDuration.
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The @d attribute shall represent the accurate presentation duration of the Segment except if the following
conditions are met:

— the @availabilityTimeOffset is present for the Representation,
— the RavailabilityComplete is set to FALSE for the Representation,
— the S element is the one with the largest S@t value in the MPD, and

— the non-adjusted segment availability time of the Segment is greater than or equal to the publish
time pf thie MPD:

This means that for such a Segment, the @d attribute may be updated with a new version ofthe MPD, or
a new S elerment may be added to reflect a different duration of the Segment than the noniinal gne. A
DASH Client|should not rely on nominal segment durations for the derivation of Segment addresges in
the case the|$Time$ identifier is present, but instead the duration of the Segment may be derived by

parsing the §egment and determining the value or by updating the MPD after the nen-adjusted segment
availability time.

The textual drder of the S elements within the SegmentTimeline element shall match the numbering (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

— If a Segment Index ('sidx') box is present, then the values of the SegmentTimeline|shall
describg accurate timing of each Media Segment. Specifically, these values shall reflegt 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 th¢ first
'sidx' box,

— the yalue of S@t shall be identical to the value of the earliest presentation time |nthe
first 'sidx "' box of the'Media Segment described in S,

— the yalue of S@d shall be identical to sum of the values of all Subsegment duration figlds in
the first ' sidx“box of the Media Segment described in S.

— IfaSegment Index)(' sidx ') box is not present, then the derivation of the earliest presentation time
shall be|basedon the media internal data. The details depend on the segment format in usg and
further restrietion on the segment format may apply.

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

NOTE As the earliest presentation time of the next Media Segment in the same Representation can be derived
from the actual Media Segment, e.g. by the use of the Segment Index, the Segment URL can be generated without
reading of the updated MPD that contains the update to the Segment Timeline.

The semantics of the attributes and elements for Segment Timeline are provided in subclause 5.3.9.6.2,
Table 21. The XML syntax of the Segment Timeline is provided in subclause 5.3.9.6.3.
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Table 21 — Semantics of SegmentTimeline element

Element or Attribute Name

Use

Description

SegmentTimeline

specifies the Segment timeline information

S

specifies Segment start time and duration for a
contiguous sequence of segments of identical
durations, referred to as series in the following.

NOUTE The S elements are ordered 1n seq
increasing values of the attribute @t.

uence of

@t

this value of this attribute minus.the valu
@presentationTimeOffset specifies
start time, in @t imescaleunits, of the f
in the series. The MPD start time is relatiy
beginning of the Peridd,

e of the

the MPD
rst Segment
re to the

The value of this@ttribute shall be equal to or greater

than the sum,ofithe previous S element e
presentation.time and the sum of the con
Segment durations.

hrliest
figuous

If thé value of the attribute is greater than what is

expiessed by the previous S element, it e
discontinuities in the timeline.

Kpresses

If not present, then the value shall be assymed to be

zero for the first S element and for the su
elements, the value shall be assumed to b
the previous S element's earliest present.
and contiguous duration [i.e. previous
S@t +@d *(er+1)].

bsequent S
e the sum of
htion time

@n

specifies the Segment number of the first
the series.

The value of this attribute shall be at least

greater than the number of previous S elg
the

Segment in

one
ments plus

@startNumber attribute value, if present. If the

value of @n is greater than one plus the p
calculated Segment number, it expresses
more prior Segments in the timeline are U

Feviously
that one or
navailable.

@d

specifies the Segment duration or the dur

ation of a

Segment sequence, in units of the value o
@timescale.

the

@k

(0])]
default: 1

specifies the number of Segments that are included in
a Segment Sequence. The attribute shall not be
present unless explicitly permitted by the profile.

For more details, refer to subclause 5.3.9.

6.3.
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Element or Attribute Name Use Description

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

default: 0 same duration expressed by the value of @d. This

contiguous Segments or Segment Sequences with the

value is zero-based (e.g. a value of three means four
Segments or Segment Sequences in the contiguous
series). A negative value of the @r attribute of the S
element indicates that the duration indicated in @d
attribute repeats until the start of the next S element,
the end of the Period or until the next MPD update.

Key
For attributg
For element

Elements ar

s: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatoery
£: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.9.6.3 XML syntax

<!-- Segmen
<xs:compleX
<xs:sed

<X{

</
<X9
</Xs:sHg

<XS:anyf

</xs:compld

t Timeline -->

Type name="SegmentTimelineType">

5.3.9.6.4 Seg

uence>
:element name="S" minOccurs="0" maxOccurs="unbouddéd" >
<Xs:complexType>
<xs:attribute name="t" type="xs:unsignedlLong"/>
<xs:attribute name="n" type="xs:unsgignedLong"/>
<xs:attribute name="d" type="xsyuhsignedLong" use="required"/>
<xs:attribute name="r" typealds:integer" default="0"/>
<xs:attribute name="k" type="xs:unsignedLong" default="1"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>
s:element>
:any namespacesz#f#fother" processContents="lax" minOccurs="0" maxOccurs="unbounded
quence>
AttributeMiamespace="##other" processContents="lax"/>
XTypex
Inent Sequences

Segment sequences in the Segment Timeline may be signalled with including a @k attribute in the S
element of the SegmentTimeline. The @k shall only be present if all of the following requirements

are fulfilled:

— the addressing scheme for the associated Representation is using Segment template with either

SNumbe

r$ or hierarchical templating and sub-numbering as defined in subclause 5.3.9.6.5,

— the profile explicitly allows the usage of Segment sequences.

If @k is present and greater than 1, then it specifies that sequence described by @d is accurate in timing

but contains

86

@k Segments.
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The MPD duration of the Segment is determined as the integer value of @d divided by the value of @k and
determines the MPD start time and therefore the Segment availability start time. MPD duration of the
Segments is not required to exactly match the media duration of the Segments.

The integer of the quotient of the value of @d and the value of @k of any S element shall not exceed the
quotient of @d and the value of @k minus 1 of any other S element in the Segment Timeline.

The concatenation of all Segments in a Segment sequence shall have an accurate segment duration
according of the value of @d.

Any Segment in a Segment sequence may carry inband events.

5.3.9[6.5 Hierarchical Templating and Sub-Numbering

If the|Segment template contains a $SubNumber$ value and a Segment Timeline signalling with Segment
sequénce is used, then

s

[ STime$ is present, the $Time$ is replaced with the earliest presentatioh time of the Segment
equence for all Segments in the Segment Sequence,

(%)

s

[ SNumbers$ is present, the $Numbers$ is replaced with the number of the Segment §equence, i.e.
Uith the number as if every Segment sequence in the Segmenttimeline is treated as single Segment,

=

— and in both cases the $SubNumbers$ is replaced with the§Segment number of the Segment Sequence,
Uith 1 being the number of the first Segment in the sequence.

=

OTE The earliest presentation time of the next{Segment Sequence in the same Representation can be
erived from the sum of the earliest presentation time of the current Segment Sequence and the duration of
ne Segment resulting from the concatenation of‘all Media Segments in a Segment Sequence. [n case of ISO
MFF, this can be accomplished by summing th&track runs of segments in the seqment sequende.

oo B il o Vil

5.3.9/7 Failover Content Signalling
5.3.9{7.1 General

In certain cases, a time-continjtous section of a Representation or an Adaptation Set is hot properly
repregsented, for example due to errors in the content ingest or encoding. However, at least|at the DASH
level,| the content may-be offered properly by adding a Missing Segments as defined inj 6.2.6 or by
inclugling content that is’encoded but representing some failover content instead of the maip content.

The llailoverContent element enables identification of such sections of Representationg that include
altermative “failover content” and should be avoided by the DASH Client, for example by syitching to a
Repré¢sentation that does not include such failover content.

The PatlevercContentelemer aHeverecontentsections,eachexpressed by one FCS
element. The FCS element contains an optional @d attribute specifying the MPD duration of the
alternative content section and a mandatory @t time attribute whereby the value of the @t attribute
minus the value of the @presentationTimeOffset specifies the MPD start time of the alternative
content section.

The semantics of the attributes and elements for failover content are provided in 5.3.9.7.2, Table 22. The
XML syntax of the Failover Content signalling is provided in 5.3.9.7.3.
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5.3.9.7.2 Semantics

Table 22 — Semantics of FailoverContent element

Element or Attribute Name Use Description

FailoverContent specifies sections that contain failover content.

Gvalid oD specifies whether the corresponding data results in
default: avalid HTTP request or if the request is invalid and
true it is expected that 3 404 is received when

requesting the associated Media Segment.

specifies one continuous section of failover-content.

et M the value of this attribute minus the valye of the
@presentationTimeOffset specifies the MPD
start time, in @t imescale unjts,of the first sample
in the alternative content seetion.

The value of this attribute'must be equal to or
greater than the sum o¢fthe previous FCS element
earliest presentation’time and the sum of the
contiguous section durations.

¢d 0 specifies the.alternative content section duration ip
units of the'value of the @timescale.

If not present, the alternative content section lasts
until the start of the next FCS element, or until the
énd of the Period or until the end of MPD duration
whichever occurs first in the timeline.

Key
For att;illbutes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatorjy.
For elenpents: <minOccurs>...<maxOcculs> (N=unbounded)

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

5.3.9.7.3 XML syntax

<l-- Segmgnt Timelid@ :->
<xs:complgdxType_hame="SegmentTimelineType">

<XS:sqquenced>

Otsselement name="S" minOccurs="0A" maxOccurs="unbounded">

<xs:complexType>
<xs:attribute name="t" type="xs:unsignedLong"/>
<xs:attribute name="n" type="xs:unsignedLong"/>
<xs:attribute name="d" type="xs:unsignedLong" use="required"/>
<xs:attribute name="r" type="xs:integer" default="0"/>
<xs:attribute name="k" type="xs:unsignedLong" default="1"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>
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</xs:element>

<xs:any namespace="##other" processContents="lax" minOccurs="0"

max0ccurs="unbounded" />

</Xxs:sequence>

<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>

<l--

Failover Content -->

<xs:complexType name="FailoverContentType">

</ xS

—Sequen
<xs:element name="FCS" maxOccurs="unbounded">
<Xs:complexType>
<xs:attribute name="t" type="xs:unsignedLong" use="requireed />
<xs:attribute name="d" type="xs:unsignedLong"/>
<xs:anyAttribute namespace="##other" processContents&}}ax"/>
</xs:complexType>
</xs:element>
<xs:any namespace="##other" processContents="lax" wminOccurs="0" maxOccurs="un
</Xs:sequence>
<xs:attribute name="valid" type="xs:boolean" defayit="true"/>
<xs:anyAttribute namespace="##tother" processCohtents="1lax"/>

:complexType>

bounded" />

5.3.10 Label and Group Label

5.3.10.1 Overview

Label

textupl description of the parent element. Labels can be used for the purpose of int
configuration settings within\a/DASH Client or associated application. For example, the La

can b

Grou
Fore

Label
shall

s provide the ability to annotate data structures in a DASH Media Presentation by prov

e used to provide a_selection menu to the user.

pLabel may be added on a higher level to provide a summary or title of 1abels collectg
xample, GxoupLabel can be used as the title on a selection menu containing a collect

s with.the same value for the @id attribute belong to a label group. All labels with tl
be on the same level in the MPD.

iding a short
braction and
bel element

din a group.
on of labels.

ne same Q@id

The @lang attribute assigned to a label describes the language of that label. For example, the @lang
attribute can be used by the DASH Client to filter labels according to user language preferences.

The semantics of the label element and the group label element are provided in Table 23 and Table 24,
respectively, in subclause 5.3.10.2, the XML syntax is provided in subclause 5.3.10.3.
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5.3.10.2 Semantics

Table 23 — Semantics of Label element

Element or Attribute Name Use Description
Label The label and the actual text of the label that

annotates the element in the DASH Media
Presentation

@id 0D An identifier for the label. Labels with the same

default: 0 value for this attribute belong to a label group |

@¢lang 0 Specifies the language of the label. If not preseIJt,

the language of the label is unknown.

Table 24 — Semantics of GroupLabel element

Element or Attribute Name Use Description
GroupLabdl The actual text of the group label that annotates$ the
element in the DASH Media Presentation
@id oD An identifier for the group label. The value for this
default: 0 attribute shall be unhique for all group labels in the
MPD. The value of this attribute shall be the sarhe
as the id attribute of all Label elements in the label
groups
@lang 0 Specifies the language of the label. If not presenft,
thelanguage of the label is unknown.
5.3.10.3 XML Syntax
<!-- Label |and Group Label -->

<xs:compleX
<Xs:si

<X§

</

</xs:compldg

Type name="LabelType">

pleContent>

:extension base="xs:sthing">

<xs:attribute namex%id" type="xs:unsignedInt" default="0"/>

<xs:attributefhame="lang" type="xs:language"/>

<xs:anyAttedbiute namespace="##other" processContents="1lax"/>

s:extengion>

</xs:simple€ontent>

xJLYpe>

5.3.11 Preselection

5.3.11.1 Overview

The concept of Preselections was initially considered for the purpose of enabling Next Generation Audio
(NGA) codecs to signal suitable combinations of audio elements that are offered in different Adaptation
Sets. However, the Preselection concept is introduced in a generic manner such that it can also be
applicable to and used by other media types and codecs.
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Preselections define user experiences that can be selected by the DASH Client. Each Preselection is
uniquely identifiable and distinguishable, e.g. by language. A Preselection encompasses a subset of media
components such that the media components can be selected and combined into a complete experience.

Preselections can be used to reference a set of Representations from multiple Adaptation Sets in order to
produce a complete experience. Preselections can also be used to indicate a pre-defined experience at the
elementary-stream level, i.e. the DASH Client can select a pre-defined experience and provides the
selection to the media engine.

Preselections may be uniquely identified by a Preselection Tag. Users/Codecs using this Tag functionality

are e

'\r‘nnragnr] [ a) prnvidn moreinformation on how fagc defined in the MPD map o ﬁlnr‘finnality in the

speci

Presd
onen

Medi

If the
by th

If the
each

BMFF case, a Representation contains nmiultiple tracks and each track is mapped to a Content

fic codec.

lections have equivalent annotation parameters to Adaptation Sets and are always ass
nedia type.

h components can be mapped to Adaptation Sets in multiple ways:

by a one-to-one mapping between media components and Adaptation Sets;

by the inclusion of multiple media components in a single Adaptation Set where all
versions of the media components are multiplexed on the,file-container level;

by the inclusion of multiple media components in a single Adaptation Set where all
versions of the media components are multiplexed on the elementary-stream level.

Adaptation Set contains a single media comporient, then the media component can b
b @1d of the Adaptation Set.

Adaptation Set contains multiple medialcomponents multiplexed on the file-containg
media component is mapped to a Content Component as defined in 5.3.4. For examp

gned exactly

encoded

encoded

e referenced

br level, then
e, in the ISO
Component.

Ther¢fore, media components can bereferenced by the @id of an Adaptation Set or the @1d of a Content
Component. When Preselections_reference Content Components, the @id of Adaptatjon Sets and
Content Components shall be unique within the scope of a Period.

If the
then
Repr
Adap
expel

The N

Adaptation Set contains multiple media components multiplexed at the elementary-
h pre-defined experience is referenced by the Preselection. For example, in the ISO

esentation contains a single track of multiple media components that is referenced by tl
fation Set.-SMultiple Preselections can reference the Adaptation Set and select a
ience by-passing the Presentation Tag to the media engine along with the media streat

lain\Adaptation Set is the Adaptation Set that contains the Initialisation Segment for

expel

stream level,
BMFF case, a
ne @id of the
pre-defined
m.

the complete

ience. Each Preselection shall reference a Main Adaptation Set and may reference zero

one or more

other

Adaptation Sets.

NOTE In the context of Preselection, the term "Main Adaptation Set" is used. This term is not to be confused
with an Adaptation Set that has assigned the main Role.

Withi

n a Preselection, two types of Adaptation Sets are differentiated:

— Main Adaptation Set: A Representation of this Adaptation Set is needed for playback of the
Preselection. In particular for ISO BMFF, the Initialization Segment of such a Representation is

©1S0/1

needed for playback of the Preselection.
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— Partial Adaption Set: A Representation of this Adaptation Set is only consumable together with
the Main Adaptation Sets within this Preselection. Again, in particular for ISO BMFF, the
Initialization Segment of a Representation of the Main Adaptation Set is needed for playback.

Preselections, Main Adaptation Set and Partial Adaptation Sets may be defined by one of the two means:
— A preselection descriptor as specified in subclause 5.3.11.2. Such a descriptor enables simple

configurations and preserves backward compatibility but may not be suitable for advanced use
cases.

rction

— Apr i
element is provided in subclause 5.3.11.3 and the XML syntax is provided in 5.3.11.4.

5.3.11.2 Preselection Descriptor
The Preseledtion Descriptor is used for two purposes.
1) To indicate that an Adaptation Set is part of a Preselection.

2) Opti¢nally, to provide instructions on how to combine the Adaptation Set with other Adaptation
Sets to form a Preselection.

The Preseledtion Descriptor shall be either an Essential Property, Déscriptor or a Supplemental Property
Descriptor with a @schemeIdURTI of "urn:mpeg:dash:preSelection:2016"

For simple uge cases, the Preselection Descriptor may be used to provide instructions on how to compbine
the Adaptatipn Set with other Adaptation Sets to form a Breselection. The descriptor shall only be present
at the Adaptation Set level.

The @valugattribute of the descriptor providestwo fields, separated by a comma:

— the Preselection Tag

— the id of the Adaptation Sets'or Content Components referenced by this Preselection as a white
space separated list in processing order. The first id references the Main Adaptation Set.

The syntax |for the value(field of the Preselection descriptor shall follow the PRESELECTION-
DESCRIPTOR-VALUE as.defined in the following ABNF notation according to I[ETF RFC 5234:

PRESELECTION-DESCRIPTOR-VALUE = TAG-VALUE ”,” ID-LIST

IDFLEST = ID-VALUE [ WHITESPACE ID-VALUE]
TAG-VALUE = STRING

ID-VALUE = 1* DIGIT

STRING = *VCHAR

If the descriptor is present, but the value field is absent, the Adaptation Set shall be referenced by at least
one Preselection.
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If the value field is present, then this descriptor identifies a Preselection. The Tag is assigned, and the
Preselection includes the ids of the Adaptation Sets that are part of this Preselection. In this case, the
Multi-Segment Track Conformance rule as defined in subclause 5.3.11.5.2 applies.

If the descriptor is present and used with the Essential Descriptor, then this indicates that the Adaptation
Set is only consumable as part of a Preselection.

If the descriptor is present and used with the Supplemental Descriptor, then this indicates that the
Adaptation Set is also consumable independently of a Preselection.

5 3 11 2 Camantice nfDracalaction alomant

T O T IO IItICO U T T CotTIeCcTtron©rc

TITCIIC

As an alternative to the Preselection descriptor, Preselections may also be defined
Preseglection element as provided in Table 25. The selection of Preselections is based on t
attributes and elements in the Preselection element.

Table 25 — Semantics of PreSelection element

through the
he contained

Element or Attribute Name

Use

Description

Preselection

@id

oD
default=

specifies the id of the Preselection. This g
uniqué within one Period.

hall be

@preselectionComponents

specifies the ids of the contained Adapta
Content Components that belong to this

as white space separated list in processing order.

The first id defines the Main Adaptation

ion Sets or
Preselection

bet.

@lang

0

same semantics as in Table 5 for @1ang

attribute.

Qorder

oD

Default:
'undefi
ned'

specifies the conformance rules for Repr
in Adaptation Sets within the Preselectio

When set to 'undefined’, the Preselect
the conformance rules for Multi-Segmen
subclause 5.3.11.5.1.

When setto 'time-ordered’, the Presd
follows the conformance rules for Time-
Segment Tracks in subclause 5.3.11.5.2.

When setto 'fully-ordered', the Pre
follows the conformance rules for Fully-
Segment Tracks in subclause 5.3.11.5.3. 1

bsentations
n.

on follows
F Tracks in

lection
Drdered

election
Drdered
n this case,

OTder iMthe tpreselectionCompone
attribute specifies the component order.

nts

Accessibility

specifies information about accessibility

For more details, refer to subclauses 5.8.
5.8.4.3.

scheme.

1 and

Role

specifies information on role annotation

For more details, refer to subclauses 5.8.
5.8.4.2.

scheme.

1 and
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Element or Attribute Name Use Description
Rating 0..N specifies information on rating scheme.
For more details, refer to subclauses 5.8.1 and
5.8.4.4.
Viewpoint 0..N specifies information on viewpoint annotation
scheme.

For more details, refer to subclauses 5.8.1 and
5.8.4.5.

CompmonAttributesklements specifies-the-commoenattributes-and-elements
(attributes and elements from base type
RepresentationBaseType). For details, se€
subclause 5.3.7.

Key
For attributgs: M=mandatory, O=optional, OD=optional with default value, CM=conditionally’mandatory
For element$: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.11.4 XML Syntax

<!-- Preselection -->
<xs:compleqType name="PreselectionType">
<xs:conplexContent>
<xq:extension base="RepresentationBaseType'»
<XSs:sequence>

<xs:element name="Accessibility" type="DescriptorType" minOccurs="0"
maxOccurs="lunbounded" />

<xs:element name="Role'" “type="DescriptorType" minOccurs="0"
maxOccurs="lunbounded" />

<xs:element name={Rating" type="DescriptorType" minOccurs="0"
maxOccurs="lunbounded" />

<xs:elementyhame="Viewpoint" type="DescriptorType" minOccurs="0"
maxOccurs="lunbounded" />

</Xs:sequenae>
<xs:attribute name="id" type="StringNoWhitespaceType" default="1"/>
<xgrattribute name="preselectionComponents" type="StringVectorType" use="requiregd"/>

XXg”:attribute name="lang" type="xs:language"/>

<xs:attribute name="order" type="PreselectionOrderType" default="undefined"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--Preselection Order type-->
<xs:simpleType name="PreselectionOrderType">
<xs:restriction base="xs:string">
<xs:enumeration value="undefined"/>

<xs:enumeration value="time-ordered"/>
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</Xxs

<xs:enumeration value="fully-ordered"/>
</xs:restriction>

:simpleType>

5.3.11.5 Conformance rules

5.3.11.5.1 Conformance rules for Multi-Segment Tracks

When multiple Adaptation Sets indicate this type of ordering, each Adaptation Set and the contained
Representations follow the regular conformance rules for multi-segment tracks as defined in subclause

5.3.5,

1

No ad
Presd

5.3.1

Wher
Repr¢

In ad
subcl

Repr¢

N

If Ads
value
of all

5.3.1

Wher
Repri{

(L.

ditional conformance rules are defined for the Representations in different Adaptatio
lections.

1.5.2 Conformance rules for Time-Ordered Segment Track

i multiple Adaptation Sets indicate this type of ordering, each Adapftation Set and tl
psentations follow the conformance rules for multi-segment tracks as defined in subclau

lition, the concatenation of the following shall represent alegnforming Segment track

psentation of the Main Adaptation Set:

- An Initialization Segment of one Representatioh of the Main Adaptation Set (specifie
id in the @preselectionComponents attribute or the Preselection Descriptor),

- media segments/subsegments of one'Representation from each Adaptation Set refe
Preselection ordered by non-decreasing first decode times.

ote: This does not constrain the onder of segments with the same first decode time.

iptation Sets within a Preseléction are time-ordered as defined above, they should sh
for the @segmentAligrment or @subsegmentAlignment attributes, i.e. the Rep
Adaptation Sets refeterniced by the Preselection are segment/subsegment aligned.

1.5.3 Conformance rules for Fully-Ordered Segment Track

) multiple\Adaptation Sets indicate this type of ordering, each Adaptation Set and tl
psentations follow the conformance rules for multi-segment tracks as defined in subclau

n Sets within

he contained
se5.3.11.5.1.

s defined in

huse 4.5.4 and conforming to the media type as specified in the @mimeType attribute for the

d by the first
ind

renced in the

are the same
resentations

he contained
se5.3.11.5.1.

In ad

litien, the concatenation of the following shall represent a conforming Segment track

as defined in

subclause 4.5.4 and conforming to the media type as specified in the @mimeType attribute for the
Representation of the Main Adaptation Set:

— An Initialization Segment of one Representation of the Main Adaptation Set (specified by the first
id in the @preselectionComponents attribute or the Preselection Descriptor), and

— media segments/subsegments of one Representation from each Adaptation Set referenced in the
Preselection ordered first by non-decreasing decode times and then by position in the list given

in @preselectionComponents.
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If Adaptation Sets referenced by a Preselection are fully ordered as defined above, they shall share the

same value

for the @segmentAlignment or @subsegmentAlignment attributes, i.e

. the

Representations of all Adaptation Sets referenced by the Preselection shall be segment/subsegment

aligned.

5.3.12 Initialization Set, Group and Presentation

5.3.12.1 Initialization Set

An Initialization Set provides a common set of media properties across Periods in a Media Presentation.

If an Initializ
Setin atleas
in the Medi
Initialization
Presentation
provides exf

The semant|
Initialization
Initialization

— Ther
a@l
type,
fore
Perig

Ther
para
Set
@mas
displ

An Initializa
express conf]

If an MPD h4
type.

The semanti
subclause 5.

atior Setwithcertaimproperties s providedtimam MPD; thereshatt beatteastome Adap
F one Period with these properties. More importantly, it can also be indicated that all Pe
h Presentations include at least one Adaptation Set that follows the properties ¢
Set. Especially in the latter case. an Initialization Set can be selected at the start’ of a |
in order to establish the relevant decryption, decoding and rendering efivironment

cal definition of Initialization Sets shares all parameters @f’ Adaptation Sets, b
Set may only include a subset of those parameters. An Adaptation Set referring
Set that it conforms to may include additional information/Aor example:

e may be an Initialization Set with media type audio and-a @codecs parameter, but wi
hng attribute. Then each Period includes at least one' Adaptation Sets with the same
the same @codecs parameter, but each of the Adaptation Sets defines a different lan
hch Period. This ensures that initialization of ah'audio playback decoder is possible, bu
d boundaries, the language may change, oradditional languages may be added.

e may be an Initialization Set with media type video and @maxWidth and @maxHe
meter and a @codecs parameter. Fhen at least one Period includes at least one Adaptf
vith the same media type, but)its actual codecs parameters and the @maxWidth
tHeight may be different than the ones in the Initialization Set, but can be decode
ayed within the Initialization Set constraints.

lion Set may get assigried a specific profile using the @profiles parameter in orc
prmance to DASH profiles or Interoperability Points.

ation
riods
f the
Viedia
This

ected consistent playback behaviour for the DASH Client if it selects anly Adaptation Sets
that are incliided in the selected Initialization Set.

1t an
to an

hout
edia
ruage
Fover

ight
ation
 and
d and

ler to

s multiple Reriods, there should be at least one Initialization Set be present for each

edia

Cs of the attributes and elements within an InitializationSet element are provided in
3.12:2, Table 26. The XML syntax of the InitializationSet element is provided in

subclause 5.3.TZ.3.
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Table 26 — Semantics of InitializationSet element

Element or Attribute Name

Use

Description

InitializationSet

Initialization Set description

@xlink:href

specifies a reference to a remote element entity that shall

contain exactly one element of type
InitializationSet

@xlink:actuate

0D

default:
'onRequest'

specifies the processing instructions, which €3
"onLoad" or "onRequest".

n be either

@id

M

specifies a unique identifierfor this Initializat
attribute shall be a uniiqué unsigned integer v.
all InitializationSet.and InitializationGroup id{
of the MPD.

on Set. The
hlue amongst
in the scope

@inAllPeriods

oD

Default: TRUE

if set to true, then there is at least one Adapta
each/Period of the Media Presentation that co
Initialization Set.

ion Set in
hforms to this

@contentType

0

specifies the media content component type fi
Initialization Set. A value of the top-level Cont
'type’ value as defined in IETF RFC 6838:2013
shall be taken.

If not present, the media content component 4
defined for each media component or it may H

r this

ent-type
, Clause 4

ype may be
e unknown.

@par

specifies the picture aspect ratio of the video 1
component type, in the form of a string consis|
integers separated by "', e.g.,”16:9”. When
is present, and the attributes @width and @}
the Representations of Adaptation Sets confor
Initialization Set are also present, the picture

as specified by this attribute shall be the samg
by the values of @width, @height, and @s4
express the same ratio as (@width * sarx) : (d
sary), with sarx the first number in @sar and

media
ting of two
this attribute
eight for
ming to this
hspect ratio
as indicated
r, i.e. it shall
height *
sary the

second number.

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

@maxWidth

specifies the maximum @width value in all
Representations in all Adaptation Sets associated to this
Initialization Set. This value has the same units as the
@width attribute.

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

@maxHeight 0 specifies the maximum @height value in all
Representations in all Adaptation Sets associated to this
Initialization Set. This value has the same units as the
@height attribute.

If not present, the value is unknown.

@maxFrameRate 0 specifies the maximum @ framerate value in all
Representations in all Adaptation Sets associated to this

Initialization Set. This value 1s encoded 1n the same fornat
as the @frameRate attribute.

If not present, the value is unknown.

@injtialization 0 specifies the URL of an Initialization Segment.

CommonAttributesElements - specifies the common attributes and elements (attribufes
and elements from base typé
RepresentationBaseType). For details, see subclause

5.3.7.
Accessibility 0..N specifies information about accessibility scheme for alll
Adaptation Sets associated to this Initialization Set.
For more details, refer to subclauses 5.8.1 and 5.8.4.3.
Role 0..N specifies information on role annotation scheme for all

Adaptation Sets associated to this Initialization Set.

For more details, refer to subclauses 5.8.1 and 5.8.4.2.

Rating 0..N specifies information on rating scheme for all Adaptatipn
Sets associated to this Initialization Set
For more details, refer to subclauses 5.8.1 and 5.8.4.4.
Vieypoint 0..N

specifies information on viewpoint annotation scheme(for
all Adaptation Sets associated to this Initialization Set

For more details, refer to subclauses 5.8.1 and 5.8.4.5.

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory, F=fixed.
For elements: <minOccurs>..<maxOccurs> (N=unbounded)
The conditions only hold 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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5.3.12.3 XML syntax

<!-- Preselection -->
<xs:complexType name="PreselectionType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<XS:sequence>

<xs:element name="Accessibility" type="DescriptorType" minOccurs="0"
maxOccurs="unbounded" />

max0ccurs="unbounded" /> “Sb
<xs:element name="Rating" type="DescriptorType" minOccurs="0" ()
max0ccurs="unbounded" /> h<~

<xs:element name="Viewpoint" type="DescriptorType" minOccurifgbﬁ
max0ccurs="unbounded" />

</Xxs:sequence> (iggb
<xs:attribute name="id" type="StringNoWhitespaceType" t="1"/>
<xs:attribute name="preselectionComponents" type="S %RQVectorType" use="req
<xs:attribute name="1lang" type="xs:language"/> \E?)
<xs:attribute name="order" type:"PreselectionOﬂé}hType" default="undefined"/
</xs:extension> <:>
</X¥s:complexContent> \\Q
</Xs:complexType> &S}
<!--| Initialization Set --> QSﬁa
<XS:lcomplexType name="InitializationSetQ&pe">
<xs:complexContent> ~S\
<xs:extension base="Reaigé;%tationBaseType">
<XS:sequence> {QSD

<xs:elemeng:%ame="Accessibility" type="DescriptorType" minOccurs="0"
maxOccurs="unbounded"/, :

<xgz) ment name="Role" type="DescriptorType" minOccurs="0"
/>

maxOccurs:"uan:§§
<§3. s:element name="Rating" type="DescriptorType" minOccurs="0"
maxOccurs=" unded"/>

<xs:element name="Viewpoint" type="DescriptorType" minOccurs="0"

maxOc\c%g—)"unbounded "/>

bired"/>

/XS TSEquUence>
<xs:attribute ref="xlink:href"/>

<xs:attribute ref="xlink:actuate" default="onRequest"/>
<xs:attribute ref="xlink:type" fixed="simple"/>

<xs:attribute name="id" type="xs:unsignedInt" use="required"/>
<xs:attribute name="inAllPeriods" type="xs:boolean" default="true"/>
<xs:attribute name="contentType" type="RFC6838ContentTypeType"/>

<xs:attribute name="par" type="RatioType"/>

<xs:attribute name="maxWidth" type="xs:unsignedInt"/>
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</X

</Xs:co

</xs:comple

<xs:attribute name="maxHeight" type="xs:unsignedInt"/>
<xs:attribute name="maxFrameRate" type="FrameRateType"/>
<xs:attribute name="initialization" type="xs:anyURI"/>
s:extension>
mplexContent>

xType>

5.3.12.4 Initialization Group and Initialization Presentation

5.3.12.4.1 Overview

Initialization
content as in

Group and Initialization Presentation signal the capabilities required for playback
tended by the service provider.

bf the

The InitiglizationGroup element lists the minimum requirements for playback of aimedia cgntent

type in all Pe
at least one

Group. Ther
element is e3

The InitializationPresentation element lists the minimum requirements for playback

Media Prese)
Initialization
service prov

An Initialization Group or Presentation may get assigned,a\specific profile using the Qprof

parameter iif

5.3.12.4.2 A

Figure 4 derj
example, the
the Adaptat
Initialization
define the re¢
different suh

riods of the Media Presentation. Any Period contained in the Media Presentation shall
Adaptation Set that conforms to one of the Initialization Sets included'in this Initializ
efore, a client supporting all listed Initialization Sets in one Initi¥alizationG
(pected to be able to play that media type during the entire Medja'‘Presentation.

ntation in all Periods. A client supporting all listed Initialization Sets and Groups @

der.

order to express conformance to DASH Profiles or Interoperability Points.

pplication of Initialization hierarchy

nonstrates the use of initialization hierarchy in signalling the required capabilities. I
MPD has 3 different media types: video, audio and subtitle. The MPD has several Pe
on Sets of which are described\ by different Initialization Sets for each media
Sets (IS) 1-4 define the requiréments for 4 different video decoders, Initialization Se
quirements for 3 audio deeoders, and Initialization Sets 8-9 define the requirements
title parsers.

Initialization Presentation 1 Initialization Presentation 2

=

tialization Group 1 Initialization Group 3

Initialization Group

have
ation
roup

t of a
f one

Presentation is expected to be able to play the entire Média Presentation as intended byy the

iles

n this
riods,
type:
s 5-7
for 2

y

Ini

tialization Set 1

N

N

Initialization Set 5 Initialization Set 8

100

Initialization Set 2 Initialization Set 6 Initializatior) Set 9
(@inAllPeriogl) =true)
Initialization Set 3 Initialization Set 7
Initialization Set 4
| l | L\ J
T T T
Video Audio Subtitle

Figure 4 —Example of initialization signalling
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In Figure 4, each Initialization Group defines the minimum requirement for playback of a media type for
entire Media Presentation, while each Initialization Presentation defines the requirements to playback
Media Presentation as intended by the service provider. Initialization Group (IG) 1 consists of IS1 and IS2,
while Initialization Group 2 consists of IS2 and 1S3, which means that a client can play the video during
all periods if it supports the decoders defined in IG1 or IG2. Similarly, IG3 consists of IS5 and IS6, so a
client supporting decoders defined by IS5 and IS6 can play the audio during all periods. And finally, since
[S9 @inAllPeriodis setto true, a client supporting IS9 can play the existing subtitle inall periods.

To playback the content as intended by the service provider, the MPD contains two Initialization
Presentations (IP) 1 and 2. IP1 defines a complete presentation that consists of audio and video (i.e. the
client-has-te-stppor ds-the-stpporttor-playbackof-subtite +59-tottspresentation
requirements.

5.4Media Presentation Description updates

5.4.1| General

If MPD@type is set to 'dynamic', the MPD may be updated during the Media Presentation. Updates
typically extend the accessible Segment list for each Representatien,/introduce a new Pdriod, update
Segmient locations or terminate the Media Presentation.

When the MPD is updated

- the updated MPD shall be made available as follotws:
at the same location as the original MPB;. if no MPD.Location element is piesent in the
original MPD,
at all locations provided by the MPD.Location elements, if one or multiple MPD.Location
elements are present in the original MPD;

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

(=

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

c

(=

he values of any AdaptationSet(@id attributes shall be the same in the original and| the updated
MPD unless the contdining Period element has been removed;

— any Representation with the same @1id and within the same Period as a Representation[appearing in
he previoussMPD shall provide functionally equivalent attributes and elements and ghall provide
inctionallyidentical Segments with the same indices in the corresponding Representation in the
new MED.

-

If the attribute MPD@minimumUpdatePeriod is not present, no update to the MPD is gxpected, 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.
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Otherwise, let Texp(i) be the sum of the value of 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] at the location
where the MPD is available. The i-th MPD shall remain valid until Texp(i) in the following sense:

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

— all Representations have a Segment with an availability start time, Tavail, which is less than Texp(i)
and with duration not less than [Texp(i)-Tavail].

NOTE1  The actual duration of this Segment is not known at the client until this Segment or the updated
MPD is fftched and this Segment duration can be less than the previous segment duration 1I 1t 1s_the last
Segment|in the Period or if the Segment Timeline is in place.

NOTE 2 | It is possible that the clients do not know Texp(i), but they can each calculate a lowér bound on
Texp(i) by adding MPD@minimumUpdatePeriod to the wall-clock time at which they request the MPD.

NOTE 3 | The second condition above ensures that sufficient media is contained in‘eéach Representation to
present the Media Presentation up to Texp(i) for a client that begins playing each!Segment at the earliest
possible time (its availability start time).

NOTE 4 | The result of the MPD validity requirement is that all items a.client expects to be able to retrieve
(both segments and MPD elements) are guaranteed to be available for'retrieval during the periods thiat the
client car expect them to be accessible.

NOTE 5 | An MPD can contain no Period element or only an-eatly available Period can be provided. In this
case, updates to the MPD are expected in order to provide the'start time of the first Period, which coipcides

with the $tart of the actual Media Presentation.

NOTE 6 | An update of the MPD does not necessarily~change the MPD but can only extend the validity pf this
MPD.

NOTE 7 | Ifthe @minimumUpdatePeriodissetto0,then asaconsequence of NOTE 2, all segments with
availability start time less than the request time of the MPD are available at the location advertised in thg MPD.

5.4.2 MPD Reset

In certain cases, the DASH server'may fail to produce an MPD update and may have to reset the ¢ntire
content on the server, but still,offer the MPD at the same URL as part of an MPD update. Whereas such an
update may pe inconsistent-with the rules in subclause 5.4.1, it is expected that the client will continue
the service properly when such a reset occurs.

If the MPD apthordees such a reset, it shall signal the reset by providing either an Essential Descriptor
or a Supplemental Descriptor on MPD level with @schemeIdURI set| to
urn:mpeg:dash:reset - 2016 If this i cignqllpd the content author indicates that the MPID that
results from this update does not need to comply with MPD update rules in subclause 5.4.1. If an Essential
Descriptor is used, the DASH Client may terminate presentation, if the signal is not supported by the
client.

DASH Clients receiving such an MPD as part of an MPD update are expected to continue using the previous
MPD as long as possible, but at most up to the time expressed by the sum of the availability start time and
the Period start time of the new MPD. At this time, the new MPD is expected to be used for playout. Should
the client not have available any media data until the updated MPD can be used for playout, it is expected
that the DASH Client conceals the gap in media time appropriately.

The updated MPD may be valid upon reception of the MPD including the reset signal, if the sum of the
availability start time and the Period start time of the new MPD is less than the current MPD presentation
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time. In this case, a DASH Client may cancel decoding and presentation of media data from the previous
MPD overlapping the updated one.

5.5MPD assembly

5.5.1

General

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

— restricted syntax and semantics as specified in subclause 5.5.2, and

— t

If the
elem¢

5.5.2

Tabld
accon

dingly.

he processing model as specified in subclause 5.5.3.

MPD is updated, then the rules in subclause 5.3 apply to the MPD after depeferencir
ent entities.

Syntax and semantics

27 provides the XLINK attributes that are used in this decument and shall b

Table 27 — XLINK attributes used.in this document

1g all remote

e supported

Attribute

Comments and Usage

@x1

ink:type

Identifies the type of W3C XLINK\being used.

In the context of this document}) all references shall be W3C XLINK simple links. The

attribute @x1ink: type isgPoptional with fixed setting @x1ink:type="s

imple™.

@x1

ink:href

references the remote\elément entity by a URI as defined in IETF RFC 3984.

In the context of this’"document, such URIs shall exclusively be HTTP-URLs

For example,’cookies as defined in IETF RFC 6265 may be used in order 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 th
of this'document.

e scope

@x1

ink:show

Defines the desired behaviour of the remote element entity once dereferer
within an MPD as defined in W3C XLINK.

In the context of this document, the attribute @x1ink: show is optional w
setting @x1ink:show="embed".

NOTE In W3C XLINK, the behaviour of conforming XLink applicatio
embedding as a remote element entity is not defined. Thus, the actual behd

ced from

th fixed

ns when
viour for

this document is defined in subclause 5.5.3.
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Attrib

ute Comments and Usage

@xlink:actuate Defines the desired timing of dereferencing a remote element entity from within an

MPD as defined in W3C XLINK. In the context of this document, the attribute values

shall only take one of the following:

1) onLoad: an application should dereference the remote element entity
immediately on loading the MPD. The remote element entity shall not contain
another @xlink:href with @xlink:actuate setto onLoad.

2) onRequest (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 document, 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 off
the remote element entity for playout. Examples include dereferencing a link
in a Period element when the play-time is expected to enter thatyPeriod,
dereferencing an Adaptation Set link when it appears to contain
Representations that will be needed, and so on.

5.5.3 Proces

The followinlg rules apply to the processing of URI references within @x+ink:href:

1) URI refe
referend
@xlink

2) URlrefe

be treat
all @x1 i

5sing

:href shall be removed.
Fences to remote element entities that are inappropriate targets for the given reference
nk attributes included in the elementgontaining @x1ink: href shall be removed.

rences to remote element entities that contain another @xlink:href attribute
actuate set to onLoad are,invalid circular references and invalidate the URI. In this
nk attributes included in.the element containing @x1ink:href shall be removed.

present, the elefiient containing the x1ink:href attribute and all @x1ink attr

referenceis relative then reference resolution as defined in subclause 5.6.4 shall apply

tlement entity referenced with @x1ink:href within an element of the MPD (referred

3) URI refq
xlink:
all @x1 i
4) The x11
value is
included
is due.
5) IfaURI
The remote {
MPD elemen

t) shall be formatted according to the following rules:

[ nk:href may contain a URN as urn:mpeg:dash:resolve-to-zero:2013. lEthiS
i

rences to remote element entities that cannot be résolved shall be treated as invalid
es and invalidate the URI and all @x1ink attributés included in the element contdining

shall

bd as invalid references (see below for the"appropriate targets) and invalidate the URI and

with
case,

utes

in the element.containing @x1ink: href shall be removed at the time when the resojution

to as

1) Only a single top-level element type of the same type as the MPD element shall be obtained from a
remote element entity. However, multiple top-level elements of the same type may be obtained from
a remote element entity unless explicitly restricted. All these elements shall have the same type as
the element of the MPD containing xlink. 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
element of the MPD containing the xlink. All additional top-level elements shall be inserted
immediately after this element in the order in which they appear.

NOTE
elements

104

The remote element entity can be a non-valid XML document, when containing multiple top-level
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The remote element entity may contain another @x1ink:href attribute with @xlink:actuate

set to onRequest. In this case, the resolution to the referenced remote element entity is expected
to happen only when the latter is needed again after processing the content in the returned
document.

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

1) If the remote element entity is empty, all @x11ink attributes shall be removed from the element in
the MPD and the remaining attributes and child elements shall not be changed.

2) If the remote element entity is non-empty, the original element in the MPD~that contains
@x1link:href shall be replaced with the content in the remote element entity. Ifmultiple top-level
elements are obtained from the remote element entity, the elements shall be inh|apprqpriate 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.

3) Al XLINK attributes initially present in the MPD shall be removed after,dereferencing i$ completed.

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

5.6 Base URL Processing

5.6.1|Overview

The BaseURL element may be used to specify ene or more common locations for Segments and other

resoyrces. Reference resolution as defined in‘subclause 5.6.4 shall be applied to each URL in the MPD.

Handling of multiple alternative base URLsis addressed in subclause 5.6.5.

The gemantics of the attributes and elements for the Base URL are provided in 5.6.2, Table|28. The XML

syntax of the Base URL is provided in:subclause 5.6.3.

5.6.2|Semantics

Table 28 — Semantics of BaseURL element
Element or Attribute Name Use Description

BaseURL A URL that can be used as Base URL. The conptent of
this element is a URI string as described in spibclause
5.6.4.

@s€rvicelLocation 0 This attribute specifies a relationship betwepn Base

URLs such that BaseURL elements with the same
@serviceLocation value are likely to have their
URLs resolve to services at a common network
location, for example a common Content Delivery
Network.
If not present, no relationship to any other Base URL is
known.
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Element or Attribute Name

Use

Description

@byteRange

If present, specifies HTTP partial GET requests may
alternatively be issued by adding the byte range into a
regular HTTP-URL based on the value of this attribute
and the construction rules in E.2.

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

NOTE Such alternative requests are expected to not be
used unless the DASH application requires this. For

moradatale rafar o Annac B
HofFe-aetaSFetrerto-Ahihex—rr

@availlabilityTimeOffse
t

specifies an offset to define the adjusted segment
availability time. For semantics, refer to Table 13.

If the value is present in SegmentBase then this
attribute is additive to the one in SegmentBase. Fdr
details on processing, refer to 5.3.9;5.3.

@availlabilityTimeCompl
ete

specifies if all Segments of all associated
Representation are complete’atthe adjusted
availability start time. For semantics, refer to Table 13.

If the value is present i’ SegmentBase then this
attribute should net\be present. If present in

SegmentBasé€ and BaseURL, the value in BaseURL
shall be ignored.

@timgShiftBufferDepth

specifiesithe duration of the smallest time shifting
bufferfor any Representation in the MPD that is
guaranteed to be available for a Media Presentation
with type 'dynamic’.

This value overrides MPD@timeShiftBufferDepth for

the resources that use this BaseURL.

This value of the attribute is undefined if the
MPDQtype attribute is equal to 'static"’.

Key

For attribut¢s: M=mandatory, Q=optional, OD=optional with default value, CM=conditionally mandatory
For element$: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.6.3 XML syntax

<l-- Base URINZ->

<xs:simpleContent>

<xs:complexType name="BaseURLType">

<xs:extension base="xs:anyURI">
<xs:attribute name="servicelLocation" type="xs:string"/>
<xs:attribute name="byteRange" type="xs:string"/>
<xs:attribute name="availabilityTimeOffset" type="xs:double"/>
<xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>

<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
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<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>

5.6.4 Reference resolution

URLs at each level of the MPD are resolved according to IETF RFC 3986 with respect to the BaseURL

element specified at that level of the document or the level above in the case of resolving base URLs
themselves (the document "base URI" as defined in IETF RFC 3986:2005, subclause 5.1 is considered to

be th
be es

appli

In ad
on th

—

d

q
3

(

Wher

e level above the MPD level). It only relative URLs are specitied and the document bas
tablished according to IETF RFC 3986 then the MPD should not be interpreted \UR
s to all URLs found in MPD documents.

lition to the document level (the level above the MPD level), base URL information ma
e following levels:

n MPD level in MPD . BaseURL element. For details, refer to subclause 5.3.1.2.
n Period level in Period.BaseURL element. For details, refer.to’subclause 5.3.2.2.

n Adaptation Set level in AdaptationSet.BaseURL ¢€lement. For details, refer
3.3.2.

n Representation level in Representation.BaseURL. For details, refer to subclaus

I a BaseURL element is present on the sanie-level in the MPD as an actual URL, resad

actual URL includes the value of the BaseURL:

N
c
R
f

5.6.5

If altg
be ad

OTE URL resolution is defined dn® IETF RFC 3986:2005, section 5.2 and is n
pncatenation. In particular, whena URL in the MPD is specified as a relative URLs, thel

e URI cannot
L resolution

y be present

to subclause

e 5.3.5.2.

lution of the

ot a simple
h as per [ETF

FC 3986 for the URL resulting from resolving the value of the BaseURL element, all characters

bllowing the last ‘/’ part of its'‘path part are replaced by the value of the actual URL attr

Alternative base URLs

rnative base URLs-are provided through the BaseURL element at any level, identical Se
cessible at multiple locations. In the absence of other criteria, the DASH Client may

BasdURL element'as "base URI". The DASH Client may use base URLs provided in the Base

as "b:

hse URI'and may implement any suitable algorithm to determine which URLs it uses f

Ifa

seURL element containing an absolute URL is present on any level, it overwrites a

ibute.

gments shall
use the first
URL element
DI requests.

ny BaseURL

info

5.7P

5.7.1

S

ation presentaon a highpr level

rogram information

Overview

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

When multiple ProgramInformation elements are present, the @ 1ang attribute shall be present and
each element shall describe the Media Presentation sufficiently in the language defined by the value of
the @1lang attribute.

© ISO/IEC 2019 - All rights reserved

107


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

For each language, the program information may specify title, source of the program, copyright
information, and a URL to more information.

The semantics of the attributes within the ProgramInformation element are provided in subclause
5.7.2, Table 29. The XML syntax of ProgramInformation elementis provided in subclause 5.7.3.

5.7.2 Semantics

Table 29 — Program information semantics

Element or Attribute Name Use Description
Progra.nlInformation specifies descriptive information about the prograim
@langd 0 Declares the language code(s) for this Program

Information. The syntax and semantics ac¢ording to
IETF RFC 5646 shall be applied.

If not present, the value is unknown:

@morgInformationURL 0 If provided, this attribute specifies’an absolute URL
which provides more information about the Media
Presentation.

If not present, the valu€)is unknown.

Titlg 0..1 specifies the title forthe Media Presentation.

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

Copyright 0..1 specifiés’a copyright statement for the Media
Preséntation, usually starting with the copyright
symbol, unicode U+00A9.

Key
For attributgs: M=mandatory, O=optional, OD=¢ptional with default value, CM=conditionally mandatory
For element$: <minOccurs>...<maxOccurs>{N=unbounded)

Elements ar¢ bold; attributes are non‘boéld and preceded with an @.

5.7.3 XML syntax

<!-- Progrgm Informatiom +=>
<xs:compleXType name&f#ProgramInformationType">
<xs:seduencex

<xq:elemeént name="Title" type="xs:string" minOccurs="0"/>

<XsTEtEemert Teme="Source—type="xsstring - minoctcurs="¢"7>
<xs:element name="Copyright" type="xs:string" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</Xxs:sequence>

<xs:attribute name="lang" type="xs:language"/>

<xs:attribute name="moreInformationURL" type="xs:anyURI"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
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escriptors

General

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

In this document, specific elements for descriptors are defined in subclause 5.8.4.

The

appli
infori
DASH
URI 4
Schet

In thd
and t}
elemsq

The
descy
the d

Two

@scH
then

@scH
defin
deter]
name
deter]

The {
subcl
The s

5.8.2

cation that employs DASH formats to instantiate the description elements with approp
mation. However, this document defines some specific schemes in subclause 5.8:5.

applications that use one of these elements must first define a Scheme Identifier in
nd must then define the value space for the element when that Scheme-Identifier
ne [dentifier appears in the @schemeIdUr1 attribute.

is up to the
iate scheme

he form of a
is used. The

case that a simple set of enumerated values is required, a text string may be defined
his string mustbe included in the @value attribute. If structured'data is required then
ent or attribute may be defined in a separate namespace.

id value may be used to refer to a unique descriptor or¢o'a group of descriptors. In th
iptors with identical values for the attribute @id shall bé synonymous, i.e. the process
pscriptors with an identical value for @1id is sufficient:

elements of type DescriptorType are equivalent, if the element name, the
emeIdUri and the value of the @value attribute are equivalent. If the @schemeIdU
equivalence shall refer to lexical equivalerice as defined in IETF RFC 8141:2017, Cla
emeIdUri is a URL, then equivalence shall refer to equality on a character-for-chara
bd in IETF RFC 3986:2005, subclausé 6.2.1. If the @value attribute is not present, e
mined by the equivalence for, @schemeIdUri only. Attributes and element i
spaces are not used for determining equivalence. The @id attribute may be ignored fot
mination.

emantics of the attributes within an element of the type DescriptorType are
huse 5.8.2, Table 30;:The XML schema definition of DescriptorType is provided in
pecific descriptors-follow these syntax and semantics.

Semantics’of generic descriptor

Table 30 — Semantics of elements of type DescriptorType

r each value

f
e])ny extension

e latter case,
ing of one of

yalue of the
riis a URN,
use 3. If the
cter basis as
quivalence is
n extension
equivalence

provided in
subclause 0.

Flement or Attribute Name Use nncrripﬁnn
Element of type specifies a descriptor.
DescriptorType
@schemeIdUri M specifies a URI to identify the scheme. The semantics of

this element are specific to the scheme spec

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

ified by this

© ISO/IEC 2019 - All rights reserved

109


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

Element or Attribute Name Use Description
@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.
Key
For attributgs: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory
For elements$: <minOccurs>..<maxOccurs> (N=unbounded)
Elements ar¢ bold; attributes are non-bold and preceded with an @.

5.8.3 XML

syntax of generic descriptor

<xs:sed

<x9
</Xs:sHg
<xs:att
<xs:att

<xs:att

</xs:compld

<!-- Descriptor -->

<xs:compleXqType name="DescriptorType">

<xs:anyAttribute namespace="##tother" prQ¢essContents="1lax"/>

uence>

:any namespace="##other" processContents="lax" {iiyi0ccurs="0" maxOccurs="unbounded
quence>

ribute name="schemeIdUri" type="xs:anyURI* wse="required"/>

ribute name="value" type="xs:string"/J

ribute name="id" type="xs:string"/>

xType>

/s

5.8.4 Specifjc descriptors

5.8.4.1 Content protection

For the element ContentProtection, the @schemeIdUri attribute is used to identify a content

protection descriptor scheme.

The Conten

with the @vplug and/or extension attributes and elements, such as the DRM system(s), encry

algorithm(s)

possibly play the protected comtent The ContentProtection element car be extended I a Sep

tProtection descriptors should provide sufficient information, possibly in conjur

and key distribution scheme(s) employed, to enable a client to determine whether

ction
ption
t can
arate

namespace to provide information specific to a content protection scheme (e.g.particular key
management systems or encryption methods).

When no ContentProtection element is present, the content shall not be encrypted.

When multiple ContentProtection elements are present with different SystemID values, each
element shall describe a key management and protection scheme that is sufficient to access and present
the Representation.
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5.8.4.2 Role

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

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

This document defines a simple role scheme in subclause 5.8.5.5.

In addition, this document defines other roles schemes to support signalling for multiple view signals in
subclfuse 5:8.5.6.

5.8.4{3 Accessibility

For the element Accessibility, the @schemeIdUri attribute is used to identify the|accessibility
scherhe employed. Accessibility is a general term used to describe the degree'to which the(DASH Media
Presgntation is available to as many people as possible.

NOTE Accessibility elements fulfil a very similar purpose with respect to media content djomponents as
for Rgle elements but are specifically intended for accessibility.
One Adaptation Set or one media content component may haye.assigned multiple accessibility purposes

even within the same scheme.

This document does not define a specific accessibility scheme, but the simple role scheme|in subclause
5.8.5.5 may be used to express a minimum amount of ‘accessibility information.

5.8.4{4 Rating

For Ie element Rating, the @schemeIdUr ¥ attribute is used to identify the rating schemle employed.

Ratinigs specify that content is suitable for“presentation to audiences for which that rating islknown to be
appr¢priate, or for unrestricted audiences.

NOTE If an audience has a ratihg restriction, it is intended that content that has associated |ratings is not
presefted to that audience, unless'atleast one scheme is recognized and the rating value indicates thiat the content
is appjropriate to that audience.

This document does not define a rating scheme.

5.8.4{5 Viewpoint
For the element Viewpoint, the @schemeIdUri attribute is used to identify the viewpoint scheme
emplpyed.

Adaptati . ] edia content
components. The VJ.ewpon.nt elements may equally be applied to medla content types that are not video.

Adaptation Sets with equivalent Viewpoint element values are intended to be presented together. This
handling should be applied equally for recognized and unrecognized @schemeIdUr1i values.

This document does not define a viewpoint scheme.

5.8.4.6 Frame-packing

For the element FramePacking, the @schemeIdUri attribute is used to identify the frame-packing
configuration scheme employed.

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

NOTE If the scheme or the value for all FramePacking elements are not recognized, the DASH Client is
expected to ignore the described Representations. A client can reject the Adaptation Set on the basis of observing a
FramePacking element.

The descriptor may carry frame-packing schemes using the URN label and values defined for
VideoFramePackingType in ISO/IEC 23091-3.

This document also defines frame-packing schemes in subclause 5.8.5.6. These schemes are maintained
for backward-compatibility, but it recommended to use the signalling as defined in ISO/IEC 23091-3.

5.8.4.7 Audio channel configuration

For the element AudioChannelConfiguration, the @schemeIdUr1 attribute is used tojdentify the
audio channel configuration scheme employed.

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

NOTE1 Ifthe scheme or the value for this descriptor is not recognized, the DASH\Client is expected to igndre the
descriptor.

The descriptor may carry audio channel configuration using the-URN label and values defingd for
ChannelConfiguration inISO/IEC 23091-3.

NOTE 2 In pddition, a scheme for audio channel configuration is‘also defined in subclause 5.8.5.4. This scheme is
maintained for backward-compatibility, but it is preferable to use.the signalling as defined in ISO/IEC 23091;3.

5.8.4.8 Esseptial Property Descriptor

For the elenjent EssentialProperty, the Media Presentation author expresses that the successful
processing df the descriptor is essential to-properly use the information in the parent element that
contains thi§ descriptor unless the element-shares the same @id with another EssentialProperty
element.

If EssentfialProperty elements share the same @id, then processing one of] the
EssentiallProperty elements with the same value for @id is sufficient. At least| one
EssentiallProperty element of each distinct @id value is expected to be processed.

NOTE1  Ifthe scheme orthevalue for this descriptor is not recognized, the DASH Client is expected to igndre the
parent element that contains the descriptor.

Multiple EssentialProperty elements with the same value for @id and with different valugs for
@id may beLresent.

If one or more EssentialProperty elements sharing the same @id appear at the MPD level, this
means that successful processing of at least one of these descriptors is essential to properly access and/or
present the content described by this MPD.

NOTE2 In the case when none of the EssentialProperty elements sharing the same @id can be
successfully processed, the DASH Client is expected to terminate the media presentation.

The removal of an EssentialProperty descriptor in an MPD shall not change the conformance of this MPD
to its associated schema and profile.
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9 Supplemental Property Descriptor

For the element SupplementalProperty, the Media Presentation author expresses that the
descriptor contains supplemental information that may be used by the DASH Client for optimized
processing.

NOTE
descri

If the scheme or the value for this descriptor is not recognized, the DASH Client is expected to ignore the

ptor.

Multiple 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, Per

equiy

NOTE
still b
and v

5.8.4

Using
client
speci
theh
havin

The
docul

5.8.5

5.8.5

The definition of specific schemes (both syntax and semantics) to be used in any of th

elem¢
Presd

existing code points/in-eombination with this document as well as to provide simple mear]

differ
5.8.5

The 1

alent Asset Identifiers then the content in the two Periods belongs to the same-asset.

If the scheme or the value for this descriptor is not recognized, the AssetIdentifie
e used to understand the equivalence of Asset Identifiers across Periods. Proces§sing of the desc
lue by the DASH Client is not essential for normal operation.

11 UTC Timing Descriptor

the UTCTiming element, the Media Presentation author-provides additional inform
to optionally obtain wall-clock time to be used in Media Presentation. If multiple
fied by the Media Presentation author, their order indicates their relative preference
ghest, and the last having the least priority. Howevep, the client may choose any metho
g to deal with reduced accuracy.

mented in the first column "@schemeIdURI" in subclause 5.8.5.7, Table 32.

Specific scheme definitions

1 General
ents requires the definition of the URI by the authors to link the content description
ntation. In subclaise '5.8.5, some schemes and scheme identifiers are defined to en3

ent functionalities.

2 Content'protection

ollowing defines a set of URIs that identify specific content protection schemes,

iods contain

r element can
riptor scheme

ation for the
schemes are
first having
1, potentially

alue of the @schemeIdURI for this descriptor shall be restricted to one of thle identifiers

e descriptor
to the Media
ble usage of
S to support

i.e. schemes

conta

ined in the ContentProtection element:

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

urn:mpeg:dash:mpdprotection:2011

In this scheme, the value of the @value attribute shall be the 4CC contained in the Scheme Type Box,
suitably percent-encoded according to IETF RFC 8141, and may include the version number. The 4CC and

the version number, if present, shall be separated by a

8 hex

“«.n

adecimal digits, where the leading '0's may be omitted.
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— For Representations based on ISO/IEC 13818-1 (MPEG-2 Transport Stream), the following URI is
defined to indicate the Conditional Access System used:

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

In this scheme, the value of the @value attribute shall be the 4-digit lower-case hexadecimal
Representation of the 16-bit CA_system_ID from the CA descriptor as defined in ISO/IEC 13818-1.

The syntax f
VALUE as d¢

5.8.5.3 Frame-packing

The followiy
contained in

For Representations based on ISO/IEC 14496-12, a content protection scheme 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 IETF RFC 4122 indicating the

UUID sp
does no
schemes

F imply that such schemes cannot define alternative URNSs, or that all UUID URNs\r'e
of this type.

pr the value field of the content protection descriptors shall follow the MP4<PROTECT
fined in the following ABNF notation according to IETF RFC 5234:

MH

VH

Cd

Cd

CH

LH

4-PROTECTION-VALUE = VERSIONED-4CC

RSIONED-4CC = CCCC [ CCCC-VERSION ]

CC = ALPHA ALPHA ALPHA ALPHA

CC-VERSION = ":" 1*8HEX

—-DESCRIPTOR-VALUE = LHEX LHEX AHEX LHEX

EX = DIGIT / wan / ubu / llcll / "d" / Wan / ufu

For Ad:
ISO/IEC
urn:mg
@valug

For Ads

g defines a set of URIs-that identify specific frame-packing arrangements, i.e. sch
the FramePacking element:

iptation Sets or/Representations that contain a video component that conforn
14496-10019], the

eg:dash:14496:10:frame packing arrangement type:2011 is defined
shall bevalue as defined for VideoFramePackingType in ISO/IEC 23091-3.

Iptation Sets or Representations that contain a video component that conforn

ISO/IEC

pcified in the Systemld field of the Protection System Specific Header Box shall be used. This

fer to

TON-

emes

ns to
URI
. The

ns to

13818-1, the URI urn:mpeg:dash:13818:1:stereo video format type:

011

is defined. The @value shall be value as defined for VideoFramePackingType in ISO/IEC 23091-

3.

The syntax for the value field of the frame packing descriptors shall follow the FRAME-PACKING-
ARRANGEMENT-TYPE-VALUE as defined in the following ABNF notation according to IETF RFC 5234:
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FRAME -PACKING-ARRANGEMENT-TYPE-VALUE
PACKING-TYPE

VIDEO-FRAME-

STEREO-VIDEO-FORMAT-TYPE

VIDEO-FRAME-PACKING-TYPE

VIDEO-FRAME-PACKING-TYPE 1*2DIGIT

.4 Audio channel configuration schemes

The Iollowing dennes a UKI that 1dentilies channel coniiguration signalling ror keprese

contain an audio component. The
"urr:mpeg:dash:23003:3:audio channel configuration:2011" is defined tq
chanpel configuration as defined by Table68 (Channel Configurations, 1

chan
[SO/]
2309

The

channel positions to signal individual speaker positions. The @value shall be a space-del

value
@vall

a/b/q
is"2

5.8.5

The {

Role(@value shall be assigned to Adaptation Sets that contain a media component type {

nelConfigurationIndex, mapping of channel elements to loudspeaker p
[EC 23003-3. The @value shall be the value as defined for ChannelConfiguratig
1-3.

URN "urn:mpeg:dash:outputChannelPositionList 2012" defines a lis
s as defined of the OutputChannelPosition as definédin ISO/IEC 23091-3. For

ue for the subclause 7.1 channel configuration 2 high as2/0/0, 5 mid as 3/0/2 and 0.

indicates speaker countin front, side and back, respéctively and 0.1 indicates a subwoqg
01 45317 18™

5 DASH role scheme

JIRN "urn:mpeg:dash:role:2011"isdefined to identify the role scheme defined

htations that

URI
indicate the
neaning of
bsitions') of
n in ISO/IEC

t of output
mited list of
example, the
1 low, where
fer channel),

in Table 31.
o which this

role if associated.
Taple 31 — Role@value attribute for scheme with a value "urn:mpeg:dash:rolle:2011"
Role@value Description Appli¢able Media
Type(s)
(Informative)

capftion Captions (see NOTE 3 below). vided, text

subtitle Subtitles (see NOTE 3 below). vided, text

Maih Main media component(s) which is/are intended for any
presentation if no other information is provided.

alternate Media content r‘nmpnnnnf(c) Hnnfic/ara an-alternative ta any
(a) main media content component(s) of the same media
component type (see NOTE 2 below).

supplementary Media content component that is supplementary to a any
media content component of a different media component
type (see NOTE 1 below).

commentary Experience that contains a commentary (e.g. director's audio, text
commentary) (typically audio).

dub Experience that contains an element that is presented ina | audio, text
different language from the original (e.g. dubbed audio,
translated captions).
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Role@value Description Applicable Media
Type(s)
(Informative)
description Textual or audio media component containing a textual audio, text

description (intended for audio synthesis) or an audio
description describing a visual component.

sign Visual media component representing a sign-language video
interpretation of an audio component.

metadata Media component containing information intended to be text,

anplicatio
™T

4L L 43 i£3 1 4.
PTOCCSSCU Oy appPIICatror SPCCTITCCTCTITCTITTSY

enhanced-audio- Experience containing an element for improved audio
intelligibility intelligibility of the dialogue.
emergency Experience that provides information, about a current any

emergency, that is intended to enable the protection of
life, health, safety, and property, and may also include
critical details regarding the emergency and how to
respond to the emergency.

forced-sybtitle Textual information meant for display when no othern text text
representation is selected. It is used to clarify dialogle,
alternate languages, texted graphics or location/person IDs
that are not otherwise covered in the dubbéd/localized
audio.

easyreadqr Simplified or reduced captions as.specified in [United States | text, videqd
Code Title 47 CFR 79.103(c)(9).

karaoke Textual representation of asongs’ lyrics, usually in the same any
language as the associated song as specified in [SMPTE ST
2067-2].

NOTE 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 experience to accompany a music track
that is the pfimary content or (b) ambient audio accompanying a video showing a live
scene such afs a sports event, that is.the primary content, the accompanying media can be
assigned a "gupplementary” role:

NOTE 2 Alternate media conteht components are expected to carry other descriptors to
indicate in what way it differs from the main media content components (e.g. a Viewpoint
descriptor of a Role descriptor), especially when multiple alternate media content
components|including-multiple supplementary media content components are available.

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

NOTE 4 Role descriptors with values such as "subtitle", "caption”, "description”, "sign"
or "metadata"” may be used to enable assignment of a "kind" value in HTML 5 applications
for tracks exposed from a DASH MPD.

The syntax for the value field of the role descriptor shall follow the ROLE-VALUE as defined in the
following ABNF notation according to IETF RFC 5234:

116 © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

5.8.5

ISO/IEC 23009-1:2019(E)

ROLE-VALUE = "caption" / "subtitle" / "main" / "alternate" /
"supplementary"

ROLE-VALUE =/ "commentary"/ "dub" / "description" / "sign" /
"metadata"

ROLE-VALUE =/ "enhanced-audio-intelligibility" / "emergency"

ROLE-VALUE =/ "forced-subtitle" / "easyreader" / "karaoke"

.6 DASH Multiple views scheme

This
vided
contd
Cont
this s
pairs
be
"urn
view
spacg
i(0<
view
@vall
indic
The s
folloy

5.8.5

scheme may be used with the Role descriptor applied to a ContentComponent element of type
or to an AdaptationSet element. If this scheme is applied to an Adaptation$et element
ining multiple views, each media content component of type  video shall have a
entComponent element that contains the Role descriptor using this scheme. A Rolle element of
cheme is used to indicate which views amongst the views comprisingymultiple presentable stereo
the contained media content component or components represent.If N views are available that can
combined into M valid stereo pairs, the Role with @schemeIdURI| equal to
:mpeg:dash:stereoid:2011" signals which views form-a\stereo pair and which ¢ne is the left
and which one is the right view of each stereo pair. The @vadde of the Role element shall contain a
-delimited list of view indicators 'li' or 'rj' where i, j are ion-negative decimal integers. |A stereo pair
= [ < M) is formed by using a view whose Role element includes the view indicator |li" as the left
and a view whose Role element contains the ¥iew indicator 'ri' as the right view. Within the
ue attribute, view indicators shall be ordered\with all left view indictors preceding 4ll right view
htors and within each group in ascending order of view index.

yntax for the value field of the role descriptor shall follow the STEROID-VALUE as defined in the
ving ABNF notation according to IETF-RFC 5234:

STEROID-VALUE = LEFT-VFEW-INDICATOR *[ SP LEFT-VIEW-INDICATOQOR
] RIGHT-VIEW-INDICATOR *[ SP RIGHT-VIEW-INDICATOR ]

LEFT-VIEW-INDICATOR = "1" DECIMAL DIGITS
RIGHT-VIEWFENDICATOR = "r" DECIMAL DIGITS

DECIMAL-"DIGITS = 1*DIGIT

7 DASH'UTC Timing Schemes

This

clock

doecliment defines several methods, specified in Tabhle 32, hy which DASH Clients canfobtain wall-
times as used by the Media Presentation. Specifically, this clock is synchronized to the one used to

generate the MPD.
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Table 32 — Different UTC timing Methods

@schemeIdURI Description

urn:mpeg:dash:utc:ntp:2014 The identifier indicates that the @value contains a white
space separated list of servers that are recommended to be
used in combination with the NTP protocol as defined in
IETF RFC 5905 for getting the appropriate time.

NOTE Multiple servers can be used to improve accuracy.

Use of NTP servers not specified in the @value attribute is
allowed

For exact syntax of the value of the @value attribute, see
below.

urn:mpeg:dash:utc:sntp:2014 The identifier indicates that the @value contains'a white
space separated list of servers that are recominended to bd
used in combination with the SNTP protocel)as defined in
IETF RFC 5905 for getting the appropriate-time.

For exact syntax of the value of the’@va lue attribute, see
below.

urn:mpeg:dash:utc:http-head:2014 | The identifier indicates that‘tlie @value contains a white
space separated list of HTTP URLs that are recommended fo be
used in combination with'the HTTP protocol as defined in
IETF RFC 7230 for getting the appropriate time.

The value of the\@value attribute contains a white space
separated list'of HTTP URLs to which HTTP HEAD request$ can
be made té/obtain the Date information in the HTTP Header
providing the wall-clock time for this Media Presentation.

Fer(exact syntax of the value of the @value attribute, see

below.
urn:mpeg:dash:utc:http- The identifier indicates that the @value contains a white
xsdate:2(14 space separated list of HTTP URLs that are recommended fo be

used in combination with the HTTP protocol as defined in
IETF RFC 7230 for getting the appropriate time.

The value of the @value attribute contains a white space
separated list of HTTP URLs to which HTTP GET requests dan
be made to obtain the timing information. The timing

information is contained in the message body of the HTTP
response to the above HTTP GET request and contains tim¢
value formatted according to xs:dateTime as defined in W3C
XML Schema Part 2: Datatypes specification. This value is
basedomawaliclocksynchronized to the ore used to gemnerate

the MPD.

For exact syntax of the value of the @value attribute, see
below.
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@schemeIdURI Description

urn:mpeg:dash:utc:http-is0:2014 The identifier indicates that the @value contains a white
space separated list of HTTP URLs that are recommended to be
used in combination with the HTTP protocol as defined in

IETF RFC 7230 for getting the appropriate time.

The value of the @value attribute contains a white space
separated list of HTTP URLs to which HTTP GET requests can
be made to obtain the timing information. The timing
information is contained in the message body of the HTTP
response to the above HTTP GET request and contains time
value formatted according to ISO time code as defiped in
ISO/IEC 8601. This value is based on a wall clock synchronized
to the one used to generate the MPD.

For exact syntax of the value of the @va Lue attribyte, see
below.

urnfmpeg:dash:utc:http-ntp:2014 The identifier indicates that the<@walue contains 4 white
space separated list of HTTRURLS that are recomn‘lzended to be
used in combination with€he HTTP protocol as deflined in

IETF RFC 7230 for getting the appropriate time.

The value of the @valhe attribute contains a whitg

space

separated list of HTTP URLs to which HTTP GET rejquests can

be made to obtain the timing information. The timi
informatiof, is contained in the message body of th
response to the above HTTP GET request and cont
value formatted according to formatted according

ng

e HTTP
hins time
o NTP

timestamp format in [ETF RFC 5905. This value is based on a

wall clock synchronized to the one used to generat

e the MPD.

For exact syntax of the value of the @value attribyte, see

below.

urn

cmpeg:dash:utc:direct:2094

The identifier indicates that the @value field, contlains a time
formatted according to xs:dateTime as defined in W3C XML

Schema Part 2: Datatypes specification. This value
a wall clock synchronized to the one used to gener

For exact syntax of the value of the @value attriby
below.

s based on
hite the MPD.

te, see

The |syntax forSthe value field of the
"urf:mpegiydash:utc:ntp:2014" orsetto "urn:mpeg:dash:utc:sntp:2014"'
the NI'P-VALUE as defined in the following ABNF notation according to IETF RFC 5234:

UTC Timing descriptor with @schemeIdURI set to
shall follow

NTP-VALUE = TIME-SERVER *[ WS TIME-SERVER ]

TIME-SERVER = host [ ":
in IETF RFC 3896 and

" port ] ; host and port are declared

; augmented IETF RFC 6874

The syntax for the value field of the UTC Timing descriptor with @schemeIdURI set to
"urn:mpeg:dash:utc:http-head:2014", set to "urn:mpeg:dash:utc:http-
xsdate:2014", set to "urn:mpeg:dash:utc:http-iso0:2014" or set to
"urn:mpeg:dash:utc:ntp:2014" shall follow the HTTP-VALUE as defined in the following ABNF
notation according to IETF RFC 5234:
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HTTP-VALUE
IETF RFC 1738

httpurl *[ WS httpurl ] httpurl is defined in

.
14

The syntax for the value field of the UTC Timing descriptor with @schemeIdURI set to
"urn:mpeg:dash:utc:direct:2014" shall follow the DIRECT-VALUE as defined in the following

ABNF notati

]

on according to IETF RFC 5234:
DIRECT-VALUE = ["-"] 4DIGIT "-" 2DIGIT "-" 2DIGIT "T" 2DIGIT
":" 2DIGIT ":" 2DIGIT [ "z" / ( "+"™ / "-=-") 2DIGIT ":" 2DIGIT

5.8.5.8 Audio Receiver Mix

This clause

indicate that

The @sche
mix:2014.

The @valusg
content type

provide com|

An example
i.e. complete
different lan
Set.

The mixing
Representat

The syntax fi

MIX-VALUE

defines a scheme for use in EssentialProperty or SupplementaryProper
two audio Adaptation Sets need to be mixed by the media engine prior to playback.

meIdUri attribute identifying the scheme is urn:mpeg:dash:audid-recei

attribute shall contain the value of the AdaptationSet@id from an Adaptation Sel

plete audio experience.

bf receiver mix is the case where a single audio Adaptation.Set provides music and effe
experience without dialogues, and one or more Adaptation Sets provide dialogy
puages. In this case, the dialogue Adaptation Sets dépends on music and effects Adapf

requirement is unidirectional — i.e.requirement of mixing Representation A
on B when A is selected does not imply mixing the two is required if B is selected.

br the value field of the audio receiver,mix descriptor shall follow the AUDIO-RECEI
as defined in the following ABNF netation according to IETF RFC 5234:

DEC

AUD]

ADA]
IMAL DIGITS =&*DIGIT

[O-RECEIVER MIX-VALUE ADAPTATION-SET-ID

PTATION-SET-ID

DECIMAL DIGITS

5.8.5.9 DAS]

The URN "y
that the sam
Property Des
Descriptors.

1 MPD Adaptation Set Linking scheme

rn:mpeg¥dash:mpd-as-1inking:2015" is defined in order to provide informnj

Lty to

ver—

with

audio attribute with which the current Adaptation Set needs to-be mixed with in order to

Cts —
es in
ation

with

VER-

ation
ential

e Adaptation Set can be found in another MPD. The scheme may be used with Ess
criptors together with an EmptyAdaptationSet element or with Supplemental Pr
The‘value provides

olperty

— a URL to the MPD, including appropriate anchors for Periods and Adaptation Set as defined in C.4.2,

and

optionally, a timeline offset field to synchronize the data added as a white space separated second

item. If the value is not present, then the media time on the original MPD and the linked MPD are
identical. Ifa t imeOf fset field is added, then this value expresses the difference between the media
time of the Adaptation Set of the linked MPD and the media time in the originating MPD. The number
may be positive or negative. The timeoffset is in unit of @timescale of the linked Adaptation

Sets.
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The Descriptor shall only be used in combination with Adaptation Sets (regular or empty ones). If all
information is contained in the Adaptation Set, then a Supplemental Descriptor or an Essential Descriptor
may be used. If the Adaptation Set does neither contain a Representation element, nor an @x1link
attribute, then an Empty Adaptation Set as well as an Essential Descriptor shall be used to indicate that
the Adaptation Set is not fully described in this MPD.

N

OTE This scheme can be used for many use cases. However, one specific use case is the

server-based

mosaic channel as described in ISO/IEC TR 23009-3[20. The use case can be fulfilled by the combination of the
Spatial Relationship Description (SRD) as defined in Annex H and this scheme. In this case, the same value of
source_idparameter in SRD scheme indicates the association among Adaptation Set(s) (regular and empty

ones if present) even though Representation is not present in an Empty Adaptation Set.

Thes
VALU

5.8.5

In DA
scher
Repr
If tw]
Ident
conta

NOTE

Adaptation Set can be associated with-a sub-asset of an asset in one Period but with another sub-ass

asset

NOTE
after 4

A giv
indic
resps

NOTE

yntax for the value field of the adaptation set linking descriptor shall follow the MPD=AS
E as defined in the following ABNF notation according to IETF RFC 5234:

-LINKING-

MPD-AS-LINKING-VALUE MPD-URL [ WSP TIMELINE-OFFSET/]

defined in IETF RFC 1738
[u_n]

MPD-URL =

httpurl

.
4

TIMELINE-OFFSET = "timeOffset=" DECIMAL DIGITS

DECIMAL DIGITS=1*DIGIT

10 Sub-Asset Identifier scheme

L.SH MPD, sub-assets across Periods can be identified using the sub asset Scheme Id
he is signalled using a specific SupplementalProperty descriptor at the Adaptatio

o different Adaptation Sets or Sub-Representation from different Periods conta
ifiers descriptors with the same @value attribute, then the content in the Reprg
ined in these Adaptation Sets represent, at least, the same sub-asset.

1 The association between subzassets and an Adaptation Set can change across Periods. Fd
n another Period.

2 Sub-Asset Identifiér descriptor can be used by DASH Clients to select Representation(s) tg
Period change.

en Sub-Representation or Adaptation Set can contain more than one Sub-Asset Identifi
hting thatithis Sub-Representation or the Representation(s) contained in this Ad
ctively,represent more than one identified part of the asset.

3 7 If-the value for this descriptor is not recognized, the SubAsset Identifier descriptor can s

psentation level with @schemeIdUri attribute'setto "urn:mpeg:dash:sai:2014".

entifier. This

in Set or Sub-

"

n Sub-Asset
bsentation(s)

r instance, an
et of the same

be processed

b1 descriptor
hptation Set,

till be used to

under

stand the equivalence of sub-asset identifiers across Periods. Processing of the descriptor sché

bme and value

by the DASH Client is not essential for normal operation.

NOTE 4 Different Adaptation Sets or Sub-Representations in a Period do not contain the same SubAsset-Identifier,
i.e.the same @schemeIdUri and @value is dis-allowed.

The syntax for the value field of the Sub-Asset identifier descriptor shall follow the SAI-VALUE as
defined in the following ABNF notation according to I[ETF RFC 5234:

SAI-VALUE

STRING

STRING *VCHAR
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5.8.5.11 Client Authentication and Content Access Authorization

When client authentication and/or content access authorization functionality is needed, DASH may be
used with different schemes such as Open Authentication Technical Committee (OATC) Online
Multimedia Authorization Protocol (OMAP)[13], Open Standard for Authorization (OAuth) 2.0014, QASIS
Security Assertion Markup Language (SAML)[*5], 3GPP Generic Authentication Architecture (GAA)[1¢], or
3GPP Generic Bootstrapping Architecture (GBA)I'7l. This section describes generic signalling to support
use of various authentication and authorization schemes.

Typical access control methods include blocking HTTP requests that do not include a security token
obtained by the authorization protocol wherein the security token is validated by a CDN before

downloading
restricted un

For client au
identificatio]
rights, etc. r
outside the
authorizatio

NOTE
authorization

The signallin
such a schen
authorized.

However, t

h|
authenticatifn and content access authorization methods may be signalled in the MPD using Ess

Property De
Presentatior]

Property descriptor

Essential
authorizatio
information.
particular sc

There may b,
content acce
functional

Essential

urn:mg

Thlis subclause does not provide any requirements on client authentication or content

F the requested Media segment, or encrypting Media Segments so that playback-w
less the authorization protocol provides the client with a decryption key.

thentication, a service may limit content delivery to authenticated clients, and may use
1 information such as certificates, cookies, and embedded keys to determine’subscri
pquired to authorize playback of the Media Presentation. The details ofsuch a schen
scope of this document. A client that does not support the signalled content 3
h would not be able to play the content.

g and setup of the specific scheme may be done outside the MPD level], e.g. a system apf
e may only permit access to the MPD if the client is authenticated or the content acc

re are cases for which the MPD is provided.without access control. In this case,

scriptors. The DASH Client may be offeredwith multiple options to access the entire ]

or specific parts of the Media Presentation, e.g. a specific Adaptation Set. An Ess
may be placed at.Cthe appropriate level, and, for example,
Property@schemeIdUri may-signal the URN of the appropriate authenticati
h method and the EssentialProperty(@value attribute may carry some scheme sp
Other signalling may be uséd, but the detailed signalling and semantics remain specifi
heme.

e cases in which niultiple options are provided to the client for client authentication ai
ss authorization. In this case, the EssentialProperty@id value may be used to
equivalences of descriptors. In the absence of other information,
Propexrty@id value may contain the following URNs:

ed:dash:client-authentication: 2015 for client authentication.

ill be

client
ption
e are
ccess

HCCeSS

lying
ess is

client
ential
Viedia
ential

the
bn or
ecific
ctoa

hd/or
fignal
the

urn:mp

In this case,

each

EssentialProperty

eg:dash:content-authorization:2015 for content access authorization.

descriptor ~with EssentialProperty@id value

of

urn:mpeg:dash:client-authentication:2015 indicates a supported client authentication
protocol. A client may select one of possibly multiple elements with that EssentialPropertyQid
value, and a scheme that it recognizes based on the @schemeIdUri attribute; and execute that
protocol using any information included in the @value attribute and any extension elements defined
by that particular authentication scheme.
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ach EssentialProperty descriptor with EssentialProperty@id

value of

urn:mpeg:dash:content-authorization:2015 indicates a supported content access
authorization protocol. A client may select one of possibly multiple elements with that
EssentialProperty@id value, and a scheme thatitrecognizes based on the @schemeIdUri
attribute; and execute that protocol using any information included in the @value attribute and any

€

xtension elements defined by that particular authorization scheme.

A DASH Client that is successfully authenticated as an authenticated player and authorized for playback
of some or all Representations or Adaptation Sets in the MPD may request and play the authorized
content.

5.8.5

A sch

"urn

This dlescriptor indicates if the associated audio content (Adaptation Set, Preselection or Req
ins media components that are enabled for user interactivity through associated mietadata. The

conta
descr
Inter
the g;
this K
mand
ifaU
by th

5.8.5

A sch
equi
@qusg
case,

This
descr

The
Adap
Sets i

The
EQUI

12 Audio Interactivity Descriptor

eme is defined to be used with an Essential Property or Supplemental Property [
:mpeg:dash:audio-interactivity:2016".

iptor is used e.g. to facilitate user interface (Ul) resource management in the rec
hctivity involves user interaction with elements, i.e. the user cafymodify dynamically
hin, spatial position or mute/unmute status of audio elements.)Therefore, a Ul is requi
ind of personalization during playback. A supplementahdescriptor should be used

atory to select and play the corresponding audio elements. An essential descriptor sh
[ is mandatory in order to play the corresponding atidio elements. The @value attrib
e codec in use. The detailed semantics of the desepiptor are also owned by the codec in

13 Quality Equivalence Descriptor

eme is defined to be used with a Supplemental Property Descriptor as "urn:mpeg
valence:2019". This descriptor-énables an indication that the values provide

the value of all provided @quaddtyRanking values provides an equivalence.
descriptor may be declared at MPD, Period or Preselection level. Multiple quality

iptors may be present.in-an MPD.

fation Sets that-have equivalent quality ranking. If the @value attribute is absent, a
n the underlying hierarchy have equivalent quality ranking.

byntaxfor the value field of the quality ranking equivalence descriptor shall foll
VALENCE-VALUE as defined in the following ABNF notation according to IETF RFC 5’

escriptor as

resentation)

piving client.
for example
red to enable
f a Ul is not

pbuld be used

ute is owned
use.

:dash:qgr-
d with each

lityRanking hold across Adaptation Sets that are included in the equivalence indicator. In this

equivalence

balue of the descriptor provides a comma-separated list of Adaptation Set identfifiers of the

| Adaptation

ow the QR-
p34:

]

QR-EQUIVALENCE-VALUE AS-ID [ WSP AS-ID

AS-ID = DECIMAL DIGITS
DECIMAL DIGITS = 1*DIGIT
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5.9DASH metrics descriptor

5.9.1 Overview

This document does not define mechanisms for reporting metrics; however, it does define a set of metrics
and a mechanism that may be used by the service provider to trigger metric collection and reporting at
the clients, if a reporting mechanism is available. The trigger mechanism is based on the Metrics
element in the MPD. The element contains the list of DASH Metrics for which the measurements are
desired, the time interval and the granularity for the measurements, as well as the scheme according to
which the metric reporting is desired.

The semantifs of the attributes within the Metrics element are provided in subclause 5.9.2, Table 33.
The XML syntax of Metrics element is provided in 5.9.3.

The semantits of the Reporting element are provided in subclause 5.9.4.

5.9.2 Semantics

Table 33 — Semantics of Metrics element

Element or Attribute Name Use Description
Metrics DASH metric element
@metrics M specifies all DASH"Metrics that the client is desired fo

report as alist of DASH Metric keys. The keys shall pe
used as defined in Annex D, separated by a comma.

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

72}

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

For services with MPD@type="dynamic', the staft
time is indicated in wall clock time by adding the vglue
of this attribute to the value of the

MPDQRavailabilityStartTime attribute.

For services with MPD@type="static"', the start]
time is indicated in Media Presentation time and is
relative to the PeriodStart time of the first Period i1 this
MPD.

NOTE For example, if
MPD@availabilityStartTime is 14:30 and the
metrics collection is intended to start at 14:45, then
@starttimeis 0:15.

@duration 0 specifies the duration of the DASH metrics collection
interval. The value of the attribute expresses in Media
Presentation time.

If not present, the value is identical to the Media
Presentation duration.
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Element or Attribute Name Use Description

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

For more details, refer to subclause 5.9.4.

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.9.3| XML syntax

<!{- Metrics -->
<xq:complexType name="MetricsType">

<XS:sequence>

<xs:element name="Range" type="RangeType" minOccurs="0" maxOcCcurs="unbounded['/>
<xs:element name="Reporting" type="DescriptorType" max@&elrs="unbounded"/>

<xs:any namespace="##fother" processContents="lax" mindccurs="0"
maxqOccurs="unbounded" />

</Xs:sequence>

<xs:attribute name="metrics" type="xs:string" Msg="required"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</As:complexType>

<!{- Metrics Range -->

<xq:complexType name="RangeType">

<xs:attribute name="starttime" “®ype="xs:duration"/>
<xs:attribute name="duratipn™ type="xs:duration"/>
<xs:anyAttribute namespaee="##other" processContents="1lax"/>

</Xs:complexType>

5.9.4|Metric reporting
DASH Clients should collect metrics based on the Metric elementand report the collected metrics using
one of the reporting schemes in the Reporting descriptor in the Metrics element.
It is expectéd that elements containing unrecognized reporting schemes are ignored by the DASH Client.

If myltiple Reporting elements are present, it is expected that the client processeg one of the
recognized reporting schemes.

No reporting scheme is specified in this document. It is expected that external specifications may define
formats and delivery for the reporting data. External specifications defining a reporting scheme should
take specific care to respect privacy issues.

5.10 Events

5.10.1 Overview

Events may be provided in the MPD or within a Representation in order to signal aperiodic information
to the DASH Client or to an application. Events are timed, i.e. each event starts at a specific media
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presentation time and may have a duration. Events include DASH specific signalling or application-
specific events. DASH events are identified by scheme identifiers defined in this document. For
application specific events, a 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 by the same scheme/value pair. This enables a
DASH Client or the application 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 s

gnalled 1n the MPD as defined 1n subclause 5.10.2,

events s

gnalled inband in the Representation as defined in subclause 5.10.3.

Generally, the Event Stream timing model follows the timing model of a media Representation in a Period.
DASH-specif]

5.10.2 MPD

c events are defined in subclause 5.10.4.

Events

5.10.2.1 Overview

Events may
be provided

is specified by an EventStream element in a Period element. Events shall terminate at the en

Period even

be signalled in the MPD. A sequence of events assigned to the media presentation tim¢
in the MPD on Period level. Events of the same type are summarized in an Event Strean

if the start time is after the Period boundary:or duration of the event extends beyor

e may
h that
d of a
d the

Period bounflary.

e 5.8,
rfional
fying

The Eventgtream element is structured in a similar way as the descriptor defined in subclaus
namely it coptains a @schemeIdUr1 attribute thatprovides a URI to identify the scheme and an op
attribute @va lue. The semantics of the elementare specific to the scheme employed. The URI ident
the scheme thay be a URN or a URL.

AUr 1
Event

A Period shall contain at most one EventStream element with the same value of the @schemeI
attribute and the value of the @valule jattribute, i.e. all Events of one type shall be clustered in one
Stream.

As Event Str]

events to a
described by

eams contain timed events, also a time scale attribute @timescale is provided to 2
specific mediapresentation time within the Period. The timed events themselve
the Event element.

ssign
S are

o the
heme

This documsd
application t
information.

NOTE A DASH application that uses one of these elements defines a Scheme Identifier in the form of a URI and
then defines the value space for the element when that Scheme Identifier is used. The Scheme Identifier appears in
the @schemeIdUr1i attribute.

nt does.not provide any specific information on how to use Event Streams. It is up {
hat émploys DASH formats to instantiate the description elements with appropriate sc
However, this document defines some specific schemes in subclause 5.10.4.

The semantics of the attributes within the EventStream element are provided in subclause 5.10.2.2,
Table 34 and the semantics of the attributes within the Event element are provided in subclause
5.10.2.2, Table 35. The XML syntax of EventStream and Event element is provided in subclause
5.10.2.3.
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Table 34 — Event Stream Semantics

Element or Attribute Name

Use

Description

EventStream

specifies event Stream

@xlink:href

0

specifies a reference to an external EventStream element

@xlink:actuate

0D

defanlt:

specifies the processing instructions, which can be either

"onLoad" or "onRequest".

onRequest

This attribute shall not be present if the @x1ifik
attribute is not present.

href

@schemeIdUri

M

identifies the message scheme. The string may us|

URL syntax. When a URL is used, it is récommended to also
contain a month-date in the formrmmyyyy; the agsignment of
the URL must have been authorized by the owney of the

domain name in that URL on orfVery close to that

may resolve to an Internét lecation, and a locatiop that does
resolve may store a specification of the message §cheme.

e URN or

date. A URL

@value

specifies the value'for the event stream element.
space and semartics must be defined by the own
scheme identified in the @schemeIdUr1i attribu

['he value
brs of the
e.

@timescale

specifiesithe timescale in units per seconds to be

derivation of different real-time duration values in the Event

elements.

Ifnot present on any level, it shall be set to 1.

used for the

@presentationTimeO
ffset

oD
Default: 0

specifies the presentation time offset of this Even
aligns with the start of the Period. Any Event cont
Event Stream is mapped to the Period timeline
Event presentation time adjusted by the v
presentation time offset

The value of the presentation time offset in se
division of the value of this attribute and the
@timescale attribute.

Stream that
ained in this
by using the
hlue of the

conds is the
value of the

Event

specifies one event. For details, see Table 35.

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

ht their

Key

For

Tiributes: M=mandatory, O=optional, OD=optional with defauit vaiue, CM=conditionaily mand
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

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

tory
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Table 35 — Event Semantics

Element or Attribute Name Use Description

Event specifies an Event and contains the message of the
event. The content of this element depends on the event
scheme. The contents shall be either:

e Astring, optionally encoded as specified by
@contentEncoding

e XML content using elements external to the
MPD namespace

For new event schemes, string content should be'used,
making use of Base 64 encoding if needed.

NOTE The schema allows “mixed” eontent wjthin
this element however only strifig’ data or XML
elements are permitted by thecabove options, not a
combination.

@presentationTime oD specifies the presentation.time of the event relative|to
default: 0 the start of the Period taking into account the
@presentationTime0T fset of the Event Strear, if
present.

The value of the presentation time in seconds is the
division ofthevalue of this attribute and the value g
the Rt imescale attribute.

—n

If not'present, the value of the presentation time is

@duration 0 specifies the presentation duration of the Event.

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

The interpretation of the value of this attribute is
defined by the scheme owner.

If not present, the value of the duration is unknown

gid 0 specifies an identifier for this instance of the event.

Events with equivalent content and attribute valueg
the Event element shall have the same value for thjs
attribute.

—

n

The scope of the @id for each Event is with the sam
@schemeIdURI and @value pair.

@contentEncoding 0 specifies whether the information in the body and the
information in the @messageData is encoded.

If present, the following value is possible:

e Dbase64 the contentis encoded as described in
IETF RFC 4648 prior to adding it to the field.

If this attribute is present, the DASH Client is expected
to decode the message data and only provide the
decoded message to the application.
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Element or Attribute Name Use Description

@messageData 0 specifies the value for the event stream element. The
value space and semantics must be defined by the
owners of the scheme identified in the @schemeIdUri
attribute.

The use of the message data is discouraged by content
authors; it is only maintained for the purpose of
backward-compatibility. Including the message in the
Event element is recommended in preference to using
this attribute.

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionallyymandatory
For ¢lements: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.10.2.3 XML-Syntax

<!-- Event Stream -->
<Xxs:lcomplexType name="EventStreamType">
<XS:sequence>

<xs:element name="Event" type="EventType" minOccurs="0" maxOccurs="unbounded"}>

<XSs:any namespace="##tother" processContent§="1lax" minOccurs="0" maxOccurs="unpounded"/>
</Xs:sequence>

<xs:attribute ref="xlink:href"/>

<xs:attribute ref="xlink:actuate" defiault="onRequest"/>

<xs:attribute ref="xlink:type" fiXx&d="simple"/>

<xs:attribute ref="xlink:show\fixed="embed"/>

<xs:attribute name="schemeéldUri" type="xs:anyURI" use="required"/>

<xs:attribute name="value" type="xs:string"/>

<xs:attribute name=Xtimescale" type="xs:unsignedInt"/>

<xs:attribute fame="presentationTimeOffset" type="xs:unsignedLong" default="0"/>
</xs|: complexType

<!--] Event ™A

<Xs :lcomprexType name="EventType" mixed="true">

<XSsssequence>

<Xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute name="presentationTime" type="xs:unsignedLong" default="0"/>
<xs:attribute name="duration" type="xs:unsignedLong"/>
<xs:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute name="contentEncoding" type="ContentEncodingType"/>
<xs:attribute name="messageData" type="xs:string">
<xs:annotation>

<xs:documentation>
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<!-- Event
<xs:simpleT|
<Xs:reg

<x9

</Xs:rdg

</xs:simpldg

</xs:annotation>
</xs:attribute>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>

Deprecated in favor of carrying the message information in the
value space of the event

</xs:documentation>

Coding -->

ype name="ContentEncodingType">
triction base="xs:string">
:enumeration value="base64"/>
striction>

Type>

5.10.3 Inba

5.10.3.1 Ov

Event strean
Segments. T
Adaptation S
the audio Ad

In order to
signalled in {

If more than
@value, the

The format @

5.10.3.2 MP

An inband ey
Client, itis in|
The Inband

One Repres

InbandEventStreamelement.

Inband even
element (wi

messages are expec
event messag

nd Event Signalling
Prview

ns may be multiplexed with Representations by adding:the event messages as part ¢f the
he event streams may be present in selected Representations, in one or several selected
ets only or in all Representations. For example, oné€ possible configuration is one wher¢ only
aptation Sets may contain inband events.

dentify the Representations that carry the*event stream, the presence of Events shpll be

he MPD as defined in subclause 5.10.3.2.

one Representation carries event streams with the same @schemeIdUri and the
streams shall be semantically equivalent, i.e. processing one Representation is sufficig

same
nt.

f the box to signal events in the.media stream is provided in subclause 5.10.3.3.

D Signalling

DASH
level.

ent stream may bepresent in a Representation. If it is expected to be processed by the
dicated by an InbandEventStreamelement at the Adaptation Set or Representation
EventStreamtype is defined in 5.10.2, Table 34.

arate

entation _fay contain multiple inband Event streams, each indicated by a sep

I miessages may be present in Representations but a corresponding InbandEventSt

hfthelden @ nd (d

ted to be ignored by the DASH Client. A DASH Client is only expected to process i
es if a corresponding InbandEventStream element is present in the MPD.

nband

The InbandEventStream element shall not contain any MPD Events, i.e. the Event element shall not
be included in any InbandEventStream element.
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5.10.3.3 Event message box

5.10.3.3.1 General

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

The Event Message box (' emsg ') can carry signalling specific to the DASH operations. The event scheme
identifier and the events for this are defined in subclause 5.10.4.

A Mn']ir\ Socgmantifhacad on tha ISO PMEE caontainar may contain ann aw e nen avant ma saoe ('em 1
CeHa>e gt DaSeeohtteroo-orvrr—€6 \Spea=c. v 4 emsg

ac
CITICIT T TICT Ty COtr T oOTTrCc-oTrTITorc-cvecrrerrcooo

boxes. If present, any 'emsg' box shall be placed as follows:
— It may be placed before the first 'moof ' box of the segment.

— It may be placed in between any 'mdat' and 'moof' box. In this cas€)an equivalent 'emsg’
with the same id value shall be present before the first 'moof ' box©fany Segment.

NOTE These placement options allow emsg boxes to be placed at the startof segments, or mid s¢gment, whilst
[lowing clients to choose to only process emsg boxes which occur at the start of segments.

o)

The carriage of event messages in MPEG-2 TS based segments is-described in subclause 5.1(.3.3.5.

Evenf{ message boxes with scheme identifier and value pairs that are not defined in the MPP 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 ignore it.

5.10.3.3.2 Definition

Box Type: 'emsg’
Contginer: Segment
Mandatory: No
Quantity: Zero or more

5.10.3.3.3 Syntax

aligned(8) class DASHEventMessageBox extends FullBox('emsg', wvergion,
flags=0) {
ilf (version==0) {
string scheme id uri;
string value;
unsigned int (32) timescale;
unsigned int(32) presentation time delta;
unsigned int (32) event duration;
unsigned int (32) id;
} else 1if (version==1) {
unsigned int (32) timescale;

unsigned int (64) presentation time;
unsigned int (32) event duration;
unsigned int (32) id;
string scheme id uri;
string value;

}

unsigned int (8) message datal];
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5.10.3.3.4 Semantics

— scheme id uri:is a null-terminated ('C') string in UTF-8 characters that identifies the message
scheme. The semantics and syntax of themessage data[] 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.

— value:isanull-terminated ('C') string in UTF-8 characters that specifies the value for the event. The
1 d

Value space—ah A camanticc oot o dafinnd by tha ovarnnre of tbha cobaron tdansifingdg ;»1 the
paee—ahRta—Serahtes—aST—ot—aehta—Oy—nt—oWwWhetrs—or— e—Stneme—achtHiea—t

schemg id uri field.

— timesdale provides the timescale, in ticks per second, for the event dutration and
preserftation time delta or presentation time fields. The value should’be identical to
the timefcale of a track contained in the carrying Segment. Furthermore, the value'should be identical
for all eyents in one Event Stream.

— presenftation 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 prepent, then the earliest presentation time is\*”determined by the | field
earligst presentation time ofthefirst 'sidx' box.If the segmentindex is not present, the
earliest presentation time is determined as the earliest presentation time of any access unit In the
media s¢gment. The timescale is provided in the t imescaile field.

— presenftation time provides the Media Presentation time of the event measured on the Movie
timeline} in the timescale provided in the timegcdale field; the value shall not be less than the
earliest presentation time of the carrying Segment.

— event [duration provides the duratien of event in media presentation time. The timesdale is
indicatel in the timescale field. The-value OxFFFFFFFF indicates an unknown duratior. The
interpretation of this value must bedefined by the owner of the event scheme.

— 1id:afie|]d identifying this instance of the message. The scope of this identifier for each event i§ with
the samp scheme id uritand value pair. Messages with the same id within the scope ¢f the
same s¢heme id uriand value pair are equivalent, i.e. processing of any one event mefssage
box with the same id\is'sufficient.

— messade_datai-body of the message, which fills the remainder of the message box. This miay be
empty depending on the above information. The syntax and semantics of this field must be defined
by the opwnér 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') boxes encapsulated into transport stream packets.

Transport stream packets carrying the 'emsg' box shall use a reserved fixed PID value of 0x0004.

The transport stream packet carrying the start of the 'emsg' box shall have the
payload unit start indicator field set to '1"', and the packet payload will start with the
'emsqg ' box. The complete Box . t ype field shall be present in this first packet, and the payload size shall
be at least 8 bytes.

132 © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

The continuation of box data occupies the following transport stream packets from the same PID. The last
packet carrying the end of the box is padded using adaptation field stuffing bytes.

A segment shall contain only complete boxes. If @bitstreamSwitching is set, and subsegments are

used,

a subsegment shall contain only complete 'emsg' boxes.

For any packet with PID value of 0x0004, the value of the transport scrambling control field

shall be setto '00'.

5.10.3.3.6 Inband Event Alignment

If __ AdaptationSet.InbandEventStream element is prese
AdapgtationSet@SegmentAlignment attribute is present and non-false, event mess
non-gverlapping Segments shall be aligned. Let Sg:(T) be a segment of Representation R;
presgntation time T, and let the Adaptation Set contain N representations. If Sg;(T),contains
Event Message (‘emsg') boxes, identical 'emsg' boxes shall be contained in eachof the non

t and

Segmients Sgz(T)...Sen(T).

NOTE|
Messg

5.10.

5.10.

DASH

urr

For e
defin

N
e

N
d

OTE1
vents.

As a consequence, under the above constrains, all Representations-in the Adaptati

OTE 2
escribed above applies only to non-overlapping Segments.

3 If Segments are non-overlapping, but their EPT differ, alignment described above still app
ge boxes are in the beginning of both Segments.

4 DASH-specific events

1.1 Overview

vents using this schema, the ;"emsg' .message datal] field contains the DASHEv

bd below:
ned (8) struct_DASHEvent
tring publish time; // MPDEpublishTime per clause 5.10.4.3
f ( 'emsglivalue == 2 )
string mpd patch; // MPD patch, per clause 5.10.4.3
£ 'emsg'.value == )

If AdaptationSetl@SegmentAlignment is ag integer larger than 1, t

specific events that are of relevance for the DASH Client are signalled in the ME
:mpeg:dash:event:2012"ds defined to identify the event scheme defined in Tabl

hge boxes in
with earliest
one or more
roverlapping

n Set contain

he alignment

ies, and Event

D. The URN
e 36.

ent structure

string mpd; // full MPD, per clause 5.10.4.4
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Table 36 — InbandEventStream@value attribute for scheme with a value
"urn:mpeg:dash:event:2012"

@value Description

1 indicates that MPD validity expiration events as defined in subclause 5.10.4.2 are
signalled in the Representation. MPD validity expiration is signalled in the event
stream as defined in subclause 5.10.4.2 at least in the last segment with earliest

presentation time smaller than the event time.

indicates that MPD validity expiration events as defined in subclause 5.10.4.3 are
signalled in the Representation. MPD validity expiration is signalled in the event
Stream as delined 1n subclause 5.10.4.Z at [east In the last segment with earliest
presentation time smaller than the event time. In addition, the message includes
MPD Patch as defined in subclause 5.10.4.3 in DASHEvent .mpd field within th
message_data field.

an

1

indicates that MPD validity expiration events as defined in subclausg-5.10.4.3 ar
signalled in the Representation. MPD validity expiration is signalled in the event
stream as defined in subclause 5.10.4.2 at least in the last segment with earliest
presentation time smaller than the event time. In addition, the message includes
complete MPD as defined in subclause 5.10.4.4 in DASHE¢ent .mpd field withiy
message_data field.

g

a
the

NOTE

urn:mpsg

Additional values for InbandEventStream@value when is

bg:dash:event:2012 are reserved for ISO/IEC.

@schemeIDURI

5.10.4.2 MPD validity expiration

MPD validity expiration events provide the ability, te signal to the client that the MPD with a sgecific

publish time

MPD validity
the following

can only be used up to a certain media presentation time.

expiration shall be signalled for-all updates causing an extension of the timeline, exce
y ones:

pt for

The valye of the MPD@minimumidpdatePeriod is changed,

The valye of a SegmentTimeline. S@r has changed,

— Anew SegmentTimeline.S elementis added.
If the schenj

e id Jriissetto"urn:mpeg:dash:event:2012" and the valueissetto 1, th¢n the

fields in the ¢vent message box shall document the following:

— the DASHEVEént.publish time field contains the publish time of an MPD, i.e. the value ¢f the
MPD@publishTime.

— The media presentation time beyond the event time (indicated time by

presentation time delta)is correctly described only by MPDs with publish time greater than
indicated value in the message data field.

the event duration expresses the remaining duration of Media Presentation from the event time. If
the event duration is 0, Media Presentation ends at the event time. If 0XFFFF, the media presentation
duration is unknown. In the case in which both presentation time delta and
event duration are zero, then the Media Presentation is ended.
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This implies that clients attempting to process the Media Presentation at the event time or later are
expected to operate on an MPD with a publish time that is later than the indicated publish time in this
box.

Event boxes in different segments may have identical id fields, but different values for
presentation time delta ifthe earliest presentation time is different across segments.

Figure 5 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
SegMmETItS:

MPD MPD
@publishTime="2012-11-01T09:06:31.6" @publishTime="2012-11-01T09:06:41y4"
<Period @start=0> <Period @start=0>
<InbandEventStream <InbandEventStream
@scheme id uri=“urn:mpeg:dash:event:2012“ @scheme_id uri=“urn:mpeg:@aghsevent:2012"
@value="1" @value="1"
/> />
</Period> od>
URL KPeriod @start=118% >
</Period>/\ V
URL URL,
jURL URL URL
segment segment segment segment segment
ept=105s ept=110s ept=115s eft#0s ept=5s
duration=5s duration=5s duration=3s dration=5s duration=5s
emsa’ emsqg’
scheme_id uri=“urn:mpeg:dash:event:2012" stheme_id_uri=“urn:mpeg:dash:event:2012"
value="1% value="1"%
timescale=1 timescale=1
presentation_time_delta=8 presentation_time_delta=3
event_duration=0xFFFF event_duration=0xFFFF
id=12345 id=12345
message_data="2012-11-01T09:06:31.6% message_data="2012-11-01T09:06:31.6"

Figure 5 — Example for MPD validity expiration to signal new Period

5.10.4.3 MPD Patch

For DASH events with value 2, an MPD patch shall be included in theDASHEvent structure,[immediately
following the pGblish time field. The payload of this message shall be a valid XML patch jcompliant to
XML Patch Operations framework, as defined in IETF RFC 5261.

The nesult.of the patch application shall be parse-tree identical before any XLink resolution to the MPD
that would have been retrieved at event time.

XPath selectors shall atleast include a check on MPD@publishTime, and the last patch operation should
change the value of MPD@publishTime.

5.10.4.4 MPD Update Event

For DASH events with value 3, a complete MPD shall be included in the in the DASHEvent structure,
immediately following the publish time field. The content of the mpd field shall be the MPD.
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5.10.4.5 DASH Callback Event

5.10.4.5.1 General

DASH Callback events are indications in the content that it is expected by a DASH Client to issue an HTTP
GET request to a given URL and ignore the HTTP response. These event schemes are identified by the
URN "urn:mpeg:dash:event:callback:2015".

A content author may use such an event for tracking play-back of specific content on a server that is not
included in the media path.

The Status-Cede-field of the HTTP response should he ')vv; hnurnvnr’ the client is nvpnhfnﬂ tao o firely

ignore the rgsponse.
NOTE 1 | HTTP GET (as opposed to HEAD) is used in alignment with IAB VAST!18],

The messagg body of the HTTP response should be as small as possible or absent.

NOTE 2 | The system adopting this functionality is expected to define appropriate means for secure hapdling
of this feature.

5.10.4.5.2 Inband event

Table 37 defines the message data and the expected actions for different-@value values when the DASH
callback event is signalled as an Inband Event.

Table 37 — Message data and expected actions for DASH call back inband event

value message datal] Action

1 Valid HTTP/HTTPS URL | An HTTP GET réquest is expected to be issued to a URL contained|in
message_datal].

The URL'shall be a NULL-terminated string.

HTTRresponse shall either not be provided or be provided such that
itcan be discarded.

5.10.4.5.3 MPD event
Table 38 defjnes the relevant parameters for a call back event signalled in the MPD.

[able 38 —Relevant parameters for a call back event signalled in the MPD

Attribute Value
EventStrﬁam@schemeIdUri "urn:mpeg:dash:event:callback:2015"
EventStréemm* St 1
Event@messageData HTTP-URL

HTTP response is expected to be discarded without parsing.

5.10.4.6 Presentation Termination Event

DASH Presentation Termination events are indications that the currently playing Media Presentation is
ending at a time earlier than expected from the current MPD. This event can be either an inband event or
an MPD event. These events are identified by the URN "urn:mpeg:dash:event:ttfn:2016".

NOTE The primary use case for this feature is when the client does not expect to get an MPD update.
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Three values are defined according to Table 39.

Table 39 — interpretation of value field of a Presentation Termination event
value Description
0 indicates the end of presentation, including these of chained-to and fallback MPDs
1 Indicates end of presentation. Presentation described in the chained-to MPD (if the
latter is present) is still valid.
NOTE If the value of earliestTimeToResolve in the MPD chaining
descriptor is later than the time derived from
'emsg'.presentation time delta, this is considered an error condition
and triggers switch to the fallback presentation, if possible.
2 Indicates end of presentation due to an unspecified error condition. Fallback
presentation is still valid; hence the client is expected to switch to it.
5.11|MPD Chaining
5.11.1 General
MPD chaining provides a mechanism to indicate that, at the end-6f one Media Presentation, [a new Media

Presd
order
descr

Two
and 3
early

5.11.

Regu
Presd

ntation starts. The end may be a regular end, or an early.termination due to an error
to enable this mechanism, the “chained-from” MPD may include an Essential or §
iptor which points to the “chained-to” MPD location,

Cases are differentiated, a regular chaining gperation at the end of the chained-from M
case for which the chained-to MPD is only played in case the “chained-from” MPD i
due to error conditions as defined in subclause 5.11.3 and serves as a fallback.

2 Regular Chaining

ar chaining refers to the case tHat a Media Presentation is played until the end, and on
ntation is finished, a new chained Media Presentation is played instantaneously. A cli

condition. In
upplemental

IPD in 5.11.2
5 terminated

ce the Media
ent receiving

the chained-from MPD is expeected to play the chained-to MPD right after the chained-from ofe. Each MPD

has it
creat

The d
and t

MPD
MPDj

type

s own independent media timeline, but the DASH Client is expected to continue the pr
b a sequential presentation.

hained-from MPD may be of type static or dynamic. The chained-to MPD may also be
ype dynamie.

chaining can for example be used for pre-roll ads or creating a sequence of programs u
. In this*case, the chained-from MPD may be of type static, whereas the chained-to Ml
lynamic. In this case, the client is expected to join the dynamic MPD at the live edge, ot

bsentation to

bf type static

sing multiple
D may be of
if an anchor

is prd

sented as defined in C.4, at the indicated time in the anchor. The chained-from MPD m

y contain an

@xlink:href Period for personalization of the ad, whereas the chained-to MPD is common.

MPD chaining is signalled by using an Essential or Supplementary Descriptor on MPD level with
@schemeIdUri setto "urn:mpeg:dash:mpd-chaining:2016". Each MPD may contain at most
one descriptor for MPD chaining. The @value of this descriptor shall be composed of the whitespace-
separated parameters according to Table 40. If @value only contains the first parameter, no whitespace
is needed.
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Table 40 — Semantics of value for MPD chaining

Value parameters

Use

Description

url

specifies the location of manifest to be played
manifest (chained-to MPD) after this MPD.

The client is expected, after playback of the
entire MPD, to download the chained-to MPD
from the location defined by this parameter and
play chained-to MPD without any delays
(similar to play back of a new period). In the

TasSe e ur I does Notreturm a vaitd MPD o
any HTTP error response, the client is expedted
to treat it as an invalid MPD.

If the url hasany anchor, it anchors the
chained-to MPD according to 6.4.

earliegtTimeToResolve

recommends the earliest iedia presentation
time in the chained-from MPD as a differencg to
the end of the Media Presentation in

milliseconds to fetch'the chained-to MPD.

If not present.no recommendation is provided.

5.11.3 Fallback Chaining

Fallback chajining refers to the case that a Media Presentation/is played, but once an error condition
occurs, a ney chained Media Presentation may be played. Fallback chaining descriptor allows the apthor
to provide dlternative content the client can switch to<in case of error condition preventing it|from

continuing normal playback.

An error corJdition triggering such processing is one of the following:

— Failure to of an MPD.

— Failure fo download a media (sub)segment with a given value of earliest presentation time, after
exhausting all possibilities of retrieving it (such as trying all BaseURLs and all Representations within

an Adapfation Set), if the value of MPD@type is "static".
— Failure to retrieve a chained-to MPD.

— Unspecified error gondition triggered via Presentation Termination event with value for fallba

k.

3

Fallback presentation descriptor provides a URL to an alternative MPD which should be played ouf once
one of the alt:orementioned error conditions makes it impossible to continue playback of the cyrrent

Media Presentation

Fallback shall be signalled by a Supplementary Descriptor on MPD level with @schemeIdUri set to
"urn:mpeg:dash:fallback:2016". Each MPD may contain at most one Fallback Presentation

descriptor.

The @value of this descriptor shall be one URL or a whitespace-separated list of URLs of the “chained-
to” MPD. If multiple URLs are provided, the content author expresses the preferences of using one of those
by the order with the first one having the highest preference.
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Producer Reference Time

5.12.1 General

ISO/IEC 23009-1:2019(E)

The Producer Reference Time supplies media correlation between media timestamps and wall clock
production time. This information permits the following, among others:

— it provides media clients with information to enable consumption and production to proceed at
equivalent rates, thus avoiding possible buffer overflow or underflow;

The d

The i

The {

5.12.

T E oo TS T St o T S o ot

time and the playout.

2 Semantics

.....

it anabhlacmadcuring and nnfnnfl A1l nnnfwr\"lnn‘ thalitancwy l\afnnnan thanraduction
oterrr
P

oottt

efinition follows the Producer Reference Time ('prft ') as defined in ISO/IEC 14496

hformation may be provided inband as part of the Segments in the (' pr£0)"), in the M

emantics of the attributes and elements for producer reference time are provided

5.12.2, Table 41. The XML syntax of the Producer Reference Time is\pfovided in subclause §

Table 41 — Semantics of ProducerReferenceTime element

TITeTTeeTICy covv- e e rrtrre-protrerecttro

of the media

12.

PD or both.

in subclause
12.3.

Elen

nent or Attribute Name

Use

Description

ProducerReferenceTime

associated Representations.

specifies the Producer Reference Time for the

@id

Identifies the Producer Referen

documented in the MPD.

e Time

@inband

oD

default: false

signals if every segment or su
contains a 'prft' of the type below
true, every segment or subsegm
contain the 'prft' as defined in
14496-12:—, subclause 8.16.5 and th
according to the @type attribute
element.

bsegment
. If set to
ent  shall
ISO/IEC
e flags set
of this

@type

oD

specifies the type of the Producer

Reference

Time from the following list:

default:
encoder

for flags setto 0.
- captured provides a refere
the media time was captured

12:—, subclause 8.16.5 for b

and flag 16 being set.

- encoder provides a reference when
the media time was input to an encoder
following the exact definition in
subclause 8.16.5 of ISO/IEC 14496-12

the exact definition in ISO/IEC 14496-

nce when
following

oth flag 8
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- application provides areference of
the media time related to wall-clock
time based on an application defined
relation. In this case, following ISO/IEC
14496-12:—, subclause 8.16.5, flag 16
shall be set and flag 8 shall be unset.

@applicationScheme CM specifies the application scheme to which the
time conforms if @type is set to
application.

If the @type is set to application, Athiis
attribute should be present.

If the @type is set other than applicatiop
this attribute shall not be present.

fwallClockTime M specifies a wall-clock time.in the followirng
format

- if UTCTiming element is absent, the
NTP férmiat associated to @media 4s
defihed in ISO/IEC 14496-12:—, 8.16|5
forwtp timestamp;

- (Nf UTCTiming element is present, the
format is identical to the format as
defined in the UTC Timing scheme.

If the MPD Generator extracts the informatign
from the producer reference time box, the valle
needs to be converted to the correct scheme.

fpresentationTime M specifies a presentation time in timescale of thie
Representation that relates to the value of the
@wallClockTime.

NOTE If the data is extracted from the
producer reference time box, then thi
value is derived by themedia time field.

v

UTCTiming 0..1 If present, then the wall-clock times provided
this context are synchronized with the timin,
anchor provided in this descriptor. The san
UTC Timing descriptor shall also be present
the MPD:

S oo S

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory

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

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

<!-- Producer Reference time -->
<xs:complexType name="ProducerReferenceTimeType">
<XS:sequence>
<xs:element name="UTCTiming" type="DescriptorType" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xxs:sequence>

<xs:attribute name="id" type="xs:unsignedInt" use="required"/>

<xs:attribute name="inband" type="xs:boolean" default="false"/>

<xs:attribute name="type" type="ProducerReferenceTimeTypeType" default="en¢qder"/
<xs:attribute name="applicationScheme" type="xs:string"/>

<xs:attribute name="wallClockTime" type="xs:string" use="required"/)
<xs:attribute name="presentationTime" type="xs:unsignedlLong" use=i{required"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs|: complexType>

<xs:lsimpleType name="ProducerReferenceTimeTypeType">

<xs:restriction base="xs:string">

<xs:enumeration value="encoder"/>

<xs:enumeration value="captured"/>

<xs:enumeration value="application"/>

</xs:restriction>

</xs|:simpleType>

5.13|Leap seconds

5.13.1 Overview

Information on the occlirrence of leap seconds and their relatiorjship  with
MPD@availabilityStartTime can be expressed using the LeapSecondInformati¢n element.

This Information allowsya client to perform time calculations accurately without an external source of
information on the timing of past and future leap seconds. It also allows a service providér to express
any cprrection forledp seconds that has already been made.

With [this information, a client may perform timing calculations by assuming a constant day length of
8640 seconds if it first applies the relevant offset from the LeapSecondInformation element to the
valug of the MPD@RavailabilityStartTime attribute. The client can then correctly play a Media
Prese i hi i et herrleap-seeonds-have-oceurred-sinee the time of

MPD(@availabilityStartTime and even when leap seconds occur during playback.

The offset specified in @availabilityStartLeapOffset applies if the current time is before
@nextLeapChangeTime. @nextAvailabilityStartLeapOffset applies if the current time is
equal to or after @nextLeapChangeTime, butits use may need to be delayed if the client’s internal wall
clock has not yet processed the leap second.
NOTE 1 Ifa particular client’s wall clock is synchronized solely by means of a one-shot protocol, e.g. using the
scheme urn:mpeg:dash:utc:http-xsdate:2014 defined in subclause 5.8.5.7, the value of
@availabilityStartLeapOffset remains appropriate for that client until its clock is next synchronized
after the leap second has occurred.

© ISO/IEC 2019 - All rights reserved 141


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

NOTE 2 Leap seconds can occur at any of four possible times each year and can add or remove a second from
the UTC timeline. Whilst leap seconds always occur immediately before midnight UTC, they can occur during
the day in other time zones. Even within the Greenwich Mean Time (GMT) zone, the most common time for a
leap second has been 23:59: 60 on New Year’s Eve, when many people may be watching live video streams.
It is therefore important that leap seconds are handled correctly.

Some operating systems allow leap seconds to be handled by “smearing” the leap second over a longer
period of time. Care should be taken to ensure that availability times in a published MPD are not affected
by this.

The

semantics of the attributes within the LeapSecondInformation element are provided in

subclause 5.13.2, Table 42. The XML syntax of the LeapSecondInformation element is provided in

subclause 5.£3.3.
5.13.2 Sem

ntics

Table 42 — Leap Second Information Semantics

Element ¢r Attribute Name Use Description
LeapSedondInformation specifies leap second information affecting MPD timing
calculations
@availabilityStartL M specifies the number of seconds applying at the time of MP
eapOfifset publication that a client would need to subtract fro

MPD(@availabili€yStartTime in order to perfor
timing calculatiens without further consideration of leg
seconds.

T 8 3 O

If a leap second correction has already been applied, th
LeapSecondInformation element should still Be
presentbut this attribute should be set to 0.

[¢°]

@nextlAvailabilitySt 0 specifies the number of seconds that will apply from the
artLdapOffset time of the next leap second (indicated by th
@nextLeapChangeTime) that a client would need
subtract from MPD@availabilityStartTime in order
to perform timing calculations without further
consideration of leap seconds.

o o

If the timing of the next leap second is unknown, thiis
attribute shall be omitted.

@nexfLeapChafdeTime (0] specifies the UTC time at which a leap second will occur.
Before this time, GavailabilityStartLeapOffsdt
applies. On or after this timie,
@nextAvailabilityStartLeapOffset applies for

s

Hming calculations made against a wall clock that h
o

processed the leap second.

If the timing of the next leap second is unknown, this
attribute shall be omitted.

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.
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5.13.3 XML-Syntax
<!-- Leap Second Information -->
<xs:complexType name="LeapSecondInformationType">
<XS:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute name="availabilityStartLeapOffset" type="xs:integer" use="required"/>
<xs:attribute name="nextAvailabilityStartLeapOffset" type="xs:integer"/>
<xs:attribute name="nextLeapChangeTime" type="xs:dateTime"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs|: complexType>
5.13.4 Leap second information updates

Strea
chang
prefe]

clockk

@avy
and (@
leap 1
@nex

of

5.14

5.14.

Contd
differ
cases|

Ins which continue to run continuously between leap second.changes need to update
e the LeapSecondInformation element. At a time-after @nextLeapChang
rably long enough to be able to expect all leap second aware clients to have resynchi
the value of @nextAvailabilityStartleapOffset can be
ilabilityStartLeapOffset, and the attributes'@nextAvailabilityStartl
nextLeapChangeTime removed. Then, atleast MPD@minimumUpdatePeriod be
econd change, the LeapSecondInformation<«element can be updated to include the ne
tAvailabilityStartLeapOffset and @nextLeapChangeTime. Itis possible
these changes at the same “time if the new values are kn
ilablilityStartLeapOffset is'being updated.

D)

OTE Updating the MPD in .this manner is normally seamless for clients that

eapSecondInformation element/and for those that do not. However, if the stream continues acr
conds, clients that do not process the LeapSecondInformation element have a cumulativg
hlculation of the live edge when they join the stream.

Content Popularity Rate

1 General

nt Popularity Rate is a method for signalling information on which content items
ent Rreselections and Adaptation Sets are expected to be more popular than others.
fordifferent content streams in a Media Presentation include:

moved

p the MPD to
eTime, and
'onized their
into
capOffset
fore the next
w values for
0 make both
wn  when

process the
pss many leap
error in their

amongst the
Example use

content streams from different viewpoints: in this case, an Adaptation Set containing
recommended viewpoint is expected to be more popular than other Adaptation Sets;

sub-picture streams in a 360 video: in this case, a set of Adaptation Sets containing the sub-picture
streams that compose “recommended viewport” can be signalled as more popular than others.

Content Popularity Rate information is expected to be provided by the content provider based on the
author’s intent, expected consumption rate by users, or actual viewing statistics that could have been

meas

ured by using DASH metrics, such as Play list as defined in Annex D.4.6.
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If provided, the information can be used for data prefetching by clients or network elements, e.g. CDN
servers. It can also be used for example to deliver the data that is considered most relevant on a preferred
data link, for example on multicast or broadcast, whereas less popular data is only provided in unicast.
Expected-to-be-popular data can also be prefetched in higher quality in order to ensure that such data is
available in good quality.

To indicate the popularity of a Pre-selection or Adaptation Set, the ContentPopularityRate element
may be present within that element. The ContentPopularityRate element contains one or more PR
elements giving the rating for different parts of the content The semantics of the
ContentPopularityRate element are provided in 5.14.2, Table 43, the syntax is provided in 5.14.3.

5.14.2 Semantics

Table 43 — Semantics of ContentPopularityRate element

Element or Attribute Name Use Description
CoritentPopularityRate specifies the Content Popularity Rate information.
@source M indicates the source ¢f'rating by this element. The

value can be one of the following:

- congent (when the value is specified by
thé€ content author or content provider);

- s~statistics (when the value is specified
based on viewing statistics);

- other.

When “other” is used, @source descriptig¢gn
should be provided.

@source description 0 UTF-8 string that provides a textual description of
the source of rating.

BR 1.N specifies start time and number of segments for] a
contiguous sequence of segments assigned identidal
Popularity Rate value.

@popuwlarityRate M indicates the relative Popularity Rate of the segments
of containing entity (i.e. the Preselection pr
Adaptation Set containing this
ContentPopularityRate element), within the
same Media Presentation. No unit. The value shall be
in the range of 1 to 100. A greater value means higher
likelihood of the series of (Sub)Segments being

consumed/requested.

@start 0 specifies the first Segment from which
@popularityRate value of this PR element is
relevant.

If the addressing scheme for the containing entity is
using Segment template with $Numbers, then
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@popularityRate applies from the -earliest
presentation time of the Segment with the segment
number specified by this attribute. For other
addressing schemes, the value of
@popularityRate applies from the Segment
which contains the media sample whose
presentation time specified by this attribute in unit
of @timescale on Representation level.

If not present, then it shall be assumed that
@popularityRate applies from:

- the first Segment of the containihg Period,
for the first PR element,

- the Segment after theylast Segment of the
previous PR element,/for other PR|elements.

@r 0D specifies the number-of'Segments after the segment
indicated by @stért“which are included [in this PR
default: 0 | entry (i.e. the\'repeat count). A negative value
indicates that-the series continues until the segment
before the first segment of the next PR element, or if
there are-no further PR elements until the end of the
Period or the next MPD update.

Key
For attributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory.
For ¢lements: <minOccurs>. . .<maxOcc@rs> (N=unbounded)

Elenients are bold; attributes are non~bold and preceded with an @.

5.14.3 XML syntax

<!--] Content Popidarity Rate -->
<Xs:lcomplexTyPe€ hame="ContentPopularityRateType">
<XS:sagdence>

{Xs:element name="PR" maxOccurs="unbounded">

<xs:complexType>
<xs:attribute name="popularityRate">
<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="100"/>
</xs:restriction>
</xs:simpleType>

</xs:attribute>
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<xs:attribute name="start" type="xs:unsignedLong" use="optional"/>
<xs:attribute name="r" type="xs:int" use="optional" default="0"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>
</xs:element>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xs:sequence>

<xs:attribute name="source" use="required">

<xq:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="content"/>
<xs:enumeration value="statistics"/>
<xs:enumeration value="other"/>
</xs:restriction>
</As:simpleType>
</xs:afftribute>
<xs:attlribute name="source_description" type="xs:string"/>

<xs:anyAttribute namespace="##other" processContents="lax) />

</xs:complgxType>

6 Segment formats

6.1 Genera

The Segment formats specify the syntax and sémantics of the resources that are associated with HTTP-
URLs identifjed by the MPD, or directly provided in data URLs. For example, an HTTP GET request to a
resource idgntified in the MPD is responded with an HTTP response including an entity body that
conforms to p segment format.

Different Segment types are defined i subclause 6.2.
This documgnt focuses on Segment formats based on MPEG container formats. Specifically,

— in subclause 6.3, Segment formats are described for use with Media Segments based on the IS( Base
Media File Formatas‘defined in ISO/IEC 14496-12;

— in subclause 6%4;*Segment formats are described for use with Media Segments based on the MPEG-2
Transpolrt Stream as defined in the ISO/IEC 13818-1.

In both cases, the Segment formats are defined such that the Media Segment formats comply with the
respective container formats.

Guidelines for adding other Segment formats are provided in Annex F.

6.2 Segment types

6.2.1 General

Four different Segment types are defined:

— Initialization Segments containing initialization information for accessing the Representation in
subclause 6.2.2,
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Media Segments containing encoded media content components in subclause 6.2.3,
Index Segments primarily containing indexing information for Media Segments in subcl

Bitstream Switching Segments containing essential data to switch to the Representatio
is assigned in subclause 6.2.5.

6.2.2 Initialization Segment

ause 6.2.4,

n to which it

The Initialization Segment contains initialization information for accessing the Representation. The

Initialization Qogmonf shall not contain any mediadatawith an :\ccignnd prncnnf:\finn time

The Initialization Segment is media format specific and more details shall beCdéfined foq
format that permits or requires the presence of an Initialization Segment.

6.2.3|Media Segment

6.2.3|1 General

A Meflia Segment contains and encapsulates media streams thatare either described with
Segmient or described by the Initialization Segment of this,Répresentation or both.

In adgdition, a Media Segment

1)

2)

3)

4)

5)

6)

NOTE The Initialization Segment is conceptually processed by the media engine in Figure
the media engines for enabling play-out of Media Segments of the containing Representation.

shall contain a number of complete access units:

should provide information on how to aceess the Media Presentation within this Segmg¢
pgresentation time and an index. There i no requirement that a Media Segment starts w
it is possible to signal in the MPD that’all media streams in a Segments within a Represd
with a SAP.

shall contain only media streams that start with a SAP of type 1 or 2, if it is the first Mg
n the Representation.

e

shall contain sufficient information to time-accurately present each contained media c
he RepresentationThe time-accuracy enables a client to seamlessly switch Represe
pintly presentimultiple Representations.

—

hay be divided into Subsegments by a Segment Index as defined in subclause 6.2.3.2. In
hrmats; the Segment Index may be contained in the Media Segment. In other formats,

2 to initialize

each media

n this Media

ent, e.g. exact
th a SAP, but
ntation start

dia Segment

pmponent in
ntations and

some media
the Segment
ents, refer to

hdex may be included in a dedicated Index Segment. For more details on Index Segm

N =

] ] Valio BV, |
UlidustT U. 4.7,

shall specify all Media Presentation times relative to the start of the Period and compensated with
the value of the @presentationTimeOf fset. The presentation time in Media Segments shall be

accurate to ensure accurate alignment of all Representations in one Period. For more de
subclause 7.2.1.

tails, refer to

The Media Segment is media format specific and more details are specified for individual media formats.
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6.2.3.2 Subsegments and Segment Index

Media Segments may contain multiple Subsegments. Each Subsegment shall contain a number of
complete access units. There may also be media-format-specific restrictions on Subsegment
boundaries. If a Segment is divided into multiple Subsegments, this division is 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 for one or more media streams. Clients may
download this index in advance and then issue requests for individual Subsegments.

NOTE Segment Index information is conceptually processed by the DASH access client in Figure 2 in order
to access Subsegments by the use of HTTP partial GET requests.

In addition, tlhe Segment Index provides timing and stream access information. This includes the-edrliest
presentation] time of access units in each Subsegment of an indexed media stream and the presentation
time of the first SAP, if present.

If a Segment Index is present for at least one media stream, then for any media stream for whifh no
Segment Index is present, referred to as non-indexed stream, the following applies:

— every adcess unit of the non-indexed streams shall be a SAP of type 1.

— for each Subsegment, every non-indexed stream shall contain exaetly. 'one access unit within the
Subsegnmient with presentation time less than or equal to the gagliest presentation time of the
Subsegment.

When multiple media streams are indexed in a single index file) the corresponding Segment Index for
different meflia streams should index the same number of Subsegments.

If no Segmegnt Index is provided for a Media Segment, then the Media Segment constitutes one
Subsegment

The Segment Index may be included in the Media.Segment, typically in the beginning of the file. Segment
Index information may also be provided in separate Index Segments as defined in subclause 6.2.4. A
Subsegment|may itself be further subdivided using further Segment Indices. If a Subsegment only
contains medlia data but no Segment Index, it is referred to as Media Subsegment.

The Segmenft Index may contain additional Subsegment indexing information for accessing different
levels of Subsegments in a Media, Subsegment. For more details, refer to subclause 6.2.3.3.

A generic mgchanism for indexing of Media Segments is provided by the Segment Index (' sidx ') boxin
ISO/IEC 144P6-12. This indexing applies to all media formats defined in this document. In this casg,

— the eprliest presentation time of a  Subsegment is documented in | the
earliegst présentation time field.

— the byte|range is documented by the first offset field and the reference size field. |f two
Segmen Hrdexboxesdocumentthesame lu_ytc range; thenthevatweofthetrrefer SIS = field
shall be identical, and the values their first offset field shall point to the same byte offset in the
file.

6.2.3.3 Subsegment Index

Media Subsegments may be indexed further to enable accessing different levels of Subsegments in a
Media Subsegment. This Subsegment Index may also be provided in separate Index Segments together
with the Segment Index.

A generic syntax and semantic for Subsegment indexing is provided by the Subsegment Index ('ssix')
in ISO/IEC 14496-12.
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6.2.4 Index Segment

Index Segments contain information that is related to Media Segments and primarily contain indexing

information for Media Segments. An Index Segment may provide information for one or
Segments.

more Media

The Index Segment may be media format specific and more details shall be defined for each media format

that permits Index Segments.

6.2.5 Bitstream Switching Segment

A Bitstream Q\/\Iifrhing ngmpnf contains data essential for Q\A/ifrhing tothe Rpprpcpnf:\finn

tis assigned

to.

The Bitstream Switching Segment is media format specific and more details shall be-defi
medif format that permits Bitstream Switching Segments.

6.2.6|Missing Content Segment

A Missing Content Segment is defined for the purpose to extend the Segment Timeline even
the Segment is not present or is only partially present. This Segment-contains no or a sulb
samplles of the media timeline duration it is representing. If the,Segment is not a deco
segment, then the segment shall include a major brand 'miss “The Segment may additio
an 'gmsg’, for example, to indicate an MPD validity expiratiéon event.

In addition, for a Missing Content Segment, the following shall hold:

- a single Segment Index (' sidx ') box shall be present and the values of the Segmer
describe accurate timing of the Segment Timeline, i.e.,

signalled in the Segment Timeline in the MPD
— the Subsegment duration fields in the 'sidx' box shall be the valy
signalled in the Segment Timeline in the in the MPD

By forcing these values, the DASH Client is able to properly extend the Segment Timeline ev
actual media data may be present.

6.3 Segment formats-for ISO base media file format

6.3.1| General

This [subclause defines Segment formats based on the ISO Base Media File Format as
ISO/IE€A14496-12. All Segment formats defined in subclause 6.3 shall contain one or m
aCCO a A 1 a a 4 4 a aVa ANk aaVa¥a 1 1 Q aa

ned for each

if the data in
set of media
dable media
hally contain

t Index shall

— the earliest presentation time inthe 'sidx'box shall be the value of S@t as

e of S@d as

en though no

specified in
pre boxes in

Refinements on generic concepts are introduced in subclause 6.3.2. Segment formats are defined for
Initialization Segments (subclause 6.3.3), Media Segments (subclause 6.3.4) and Self-Initializing Media
Segments (subclause 6.3.5). Bitstream Switching Segments and Index Segments are not defined for this
media format.

6.3.2 Preliminaries: Refinements of generic concepts

6.3.2.1 Subsegments

Media Subsegments for Media Segments based on the ISO base media file format are defined as a self-
contained set of one or more consecutive movie fragments; such a set contains one or more movie
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fragment boxes with the corresponding media data ('mdat ') box(es). A media data box containing data
referenced by a movie fragment (' moof ') 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 setto 0.

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 144

6.3.2.3 SeglJlent Index

If the Segme
Exact definit
ISO base me

6.3.2.4 Subsegment Index

If the Subseg
used. Exact d
based on the

6.3.3 Initial

The Initializs

The Initializ3
boxes. It may
samples (i.e.
box is thus s

NOTE 1
before an

96-12, Annex L.

nt Index is provided, the Segment Index (' sidx') box in ISO/IEC 14496-12 shall be

lia file format are specified in ISO/IEC 14496-12.

ment Index is provided, the Subsegment Index (' ssix') boxin¥SO/IEC 14496-12 sh
efinitions for the use of the Subsegment Index (' ssix ') bexfor the use with media fo
ISO base media file format are specified in I[SO/IEC 14496-12.

jzation Segment format

ition Segment shall conform to the ISO base media file format.

ition Segment shall contain an "ftyp" box, and a “moov” box. It shall not contain any "
r contain other boxes, such as the "pdin*box. The tracks in the "moov" box shall contg

the entry_countin the "stts", "stscthand "stco" boxes shall be set to 0), and the "m
mall.

This can reduce the start-up time significantly as the Initialization Segment needs to be downl
y Media Segment can be processed.

used.

ions for the use of the Segment Index ('sidx') box with media formats based on the

all be
mats

oof"
in no

bov"

paded

The "mvex"|box shall be contained ‘in the "moov" box to indicate that the client has to expect :Eovie
fragments. The "mvex" box alse.sets default values for the tracks and samples of the following movie
fragments.
The Initialization Segmentprovides the client with the metadata that describes the encoding of the media
content, spetifically of\the Representation. The media engine in the client uses the information in the
"moov" box to identify’the available media content components and their characteristics.
NOTE 2 | Itis‘expected that the media engine in the DASH Clients does not require any information [in the
MPD for successful decoding and presentation of the contained media streams.
6.3.4 Media Segment types

6.3.4.1 General

Media Segments can be of different types: Delivery Unit Media Segments, simple Media Segments,
Random Access Media Segments, Switching Media Segments, Indexed Media Segments, Sub-Indexed
Media Segments.

All Media Segments shall conform to the general definitions in subclause 6.3.4.2. Additional type-specific
constraints are provided further below in subclause 6.3.4.
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Further rules on Media Segments in combination with certain MPD attributes are provided in subclause

7.3.

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 subclause 6.3.4 are specified in
ISO/IEC 14496-12.

6.3.4.2 Delivery Unit Media Segment

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

6.3.4

A Me

ontained movie fragment is a movie fragment ('moof ') box and a media data{(\ mda
ontains all the media samples that do not use external data references referenced by tl
h the movie fragment box.

— A A

Hach 'moof ' box shall contain at least one track fragment.

he 'moof' boxes shall not use external data references, the flag 'default-base
hall be set, and data-offset shall be used, i.e. 'base-data-offset-present’
sed. This combination of settings is referred to as movie*ffagment relative addressi
ata.

Q. C »n -3

o~

bsolute byte-offsets shall not be used for this media data. In a movie fragment, the
which each track extends should be as close to.equal as practical. In particular, as mov
are accumulated, the track durations should remain close to each other and there should

Hach Media Segment may carry ' dums "*in the Segment Type box ('styp') as a comp
The conformance requirements of this-brand are defined in this subclause.

3 Simple format type

lia Segment conforming+to.the Simple Media Segment Format for DASH is defined as f

et

' shall conform to the Delivery Unit Media Segment format as specified in subclause 6.
Hach 'traf' bexshall containa 'tfdt' box.

NOTE Thie“track fragment adjustment box 'tfad"' as defined in 3GPP TS26.244 can al
DASH Clients are discouraged to apply both the alignment established by the 't f£dt ' and thg
mplied by the ' t fad’, which would result in a double correction.

—

Hach Media Segment shall contain one or more whole self-contained movie fragments AL whole, self-

t ') box that
ne track runs

-is-moof'
shall not be
g for media

duration by
ie fragments
be no 'drift".

atible brand.

llows:

4.2,

o be present.
time-shifting

L C h I W S LY o] - — : h] 1€ sl
dlIl SHITPIT MITUId SCEIITIIL IIIdy CUIILAIIT UIIC U TTIIOT'C sTdxpboxes 1 PIESCIIL, LT

irst '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 samples as
defined in ISO/IEC 14496-12 shall be ignored. In other words, the earliest presentation time of any
access unit in the stream shall be computed without taking redundant samples into account.

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.
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6.3.4.4 Inde

xed Media Segment

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

— Each Media Segment shall comply with the Delivery Unit Media Segment as defined in subclause
6.3.4.2 and in addition in each self-contained movie fragment, the movie fragment ('moof ') box is
immediately followed by its corresponding media data ('mdat').

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

— Each Md

this branpd are defined in this subclause.

6.3.4.5 Sub-

A Media Segi
— Itshallg

— TheSub
that doc

Subsegments.

— Itshall g
requirer

6.3.4.6 Random Access Media Segment

A Media Segl
— Itshalld

— The first

the ls.u df a SAP of type 1, 2, aor 3.

— The me
necessal

6.3.5 Self-In

6.3.5.1 Geng

dia Segment shall carry 'msix' as a compatible brand. The conformance requireme

Indexed Media Segment

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

onform to the indexed Media Segment format as specified in subelause 6.3.4.3.

segment Index box (' ssix ') shall be present and shall followimmediately the ' sidx
uments the same Subsegment. This immediately preceding ' sidx' shall only index ]

arry 'sims' in the Segment Type box ('styp ") as a compatible brand. The conforn
nents of this brand are defined in this subclause.

ment conforming to the Random Agcéss Media Segment Format is defined as follows:

onform to the Simple format as\specified in subclause 6.3.4.3.

access unit in each moviejfragment in a Random Access Media Segment shall correspd

lia segment shall-carry sufficient information to access the media in the stream, e
y encryption‘in.combination with the Initialization Segment, if available.

itializing/Media Segment formats

nts of

' box
Media

lance

nd to

g. all

ral format type

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

The Self-Initializing Media Segment is conformant with the ISO base media file format.

NOTE Since one Representation only contains one self-initializing Media Segment, switching is expected to
happen within the Segment, e.g. at a Subsegment that contains a SAP.
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6.3.5.2 Indexed self-initializing Media Segment

The Indexed Self-Initializing Media Segment conforms to the concatenation of an Initialization Segment
and a single Indexed Media Segment without the 'styp' box preceding the Media Segment and shall
carry 'dash' as a compatible brand.

The format of the Indexed self-initializing Media Segment is a conforming ISO base media file format file

and

defines the 'dash' brand.

6.4 Segment formats for MPEG-2 transport streams

6.4.1

This

MPE(

Refin

Initi
(see

defin
6.4.2

6.4.2

In thg
units

ueneral

cubclause introduces Segment formats that are suitable to be used if Media Segme
-2 TS, conforming to ISO/IEC 13818-1.

NOTE It is possible to encapsulate MPEG-2 TS formatted media within an ISQ base media fi

I$0 base media file format, then the rules as defined in subclause 6.3 apply.

ements on generic concepts are introduced in subclause 6.4.2<XSegment formats ar¢
a
S

ubclause 6.4.5) and Index Segments (see subclause 6.4.6J~MPEG-2 TS specific box sf
ed in subclause 6.4.7.

Preliminaries: Refinements of generic concepts

1 Subsegment

context of MPEG-2 TS based delivery fermats, a Subsegment is defined as an indexed
consecutive in decode order. A subsegment shall contain complete access units for

medif stream (i.e. stream for which ref&rence ID equals PID); however, it may contail
PES packets from other media streams.
Thes¢ access units are encapsulated in one or more PES packets. Each PES packet is encaj

one

6.4.2

For

1S0/1

Diffel
defin
to an

posi

or more TS packets with the same PID value.

2 Media stream access points

the case of MPEG-2 TS, a media stream is equivalent to an Elementary Stream a
[EC 13818-1:

tions shall apply for the MPEG-2 TS. More specifically, in the case of MPEG-2 TS, a SAP
Eletnentary Stream Random Access Point, as defined in ISO/IEC 13818-1. Consequen{

nts are valid

e format. This

mode of operation is not discussed in this subclause. If MPEG-2 TS formatted.imedia is encapsulated in an

b defined for

lization Segments (see subclause 6.4.3), Media Segments (see 6.4.4), Bitstream Switching Segments

ructures are

set of access
the indexed
h incomplete

bsulated into

s defined in

ent types of media stream access points are defined in ISO/IEC 14496-12, Annex I. The same type

corresponds
1y, Isau is the

tiomof thre first{syncy byte of a TS packet with PiDassigmedto this Etermentary Stream- T

1is TS packet

contains the first byte of a PES packet, which, in turn, contains the Elementary Stream Access Point. PES
packet starting at Isau shall contain only an integral number of access units and shall contain a PTS.

© ISO

NOTE1  Isaugenerally corresponds to the start of a TS packet with PID value for one Elementa

ry Stream, the

payload unit start indicatorfieldsetto'l’,adaptation field controlsetto'll’,and
the random access indicator field in the Adaptation Field is set to '1". For SAP types 1-3, the
random_access_indicator field in the Adaptation Field is commonly set to '1' (this is the case unless
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 prior to
the TS packet at smallest Isap. If PCRs are carried on a media PID, the first packet of this PID is the first packet
following the initialization data, and carries a PCR. In order to avoid changing the underlying content, the
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implementer is able to choose adding a packet carrying only adaptation field with a PCR, but no payload. This
packet is placed prior to the smallest Isav of any stream in this Representation.

NOTE 3  IfIndex Segment is provided, and the 'pcrb' box is present, PCR can be inferred from this box.

6.4.2.3 Segment Index

If the Segment Index is provided, the Segment Index (' sidx') box in ISO/IEC 14496-12 shall be used
for Segment Indexing. In addition to these definitions, the following conditions shall be met for a Segment
Index used to describe MPEG-2 TS based Media Segment:

— refergnce IDIMeldof "sidx' box shall be the PID value of the indexed stream.
— All medip offsets within 'sidx ' boxes shall be to the first (sync) byte of a TS packet.

NOTE Times within ' sidx ' boxes are expressed in units of the t imescale field, rdther than in §0KHz
clock ticKs.

6.4.2.4 Subsegment Index

If the Subsegment Index is provided, the Subsegment Index (' ssix') baXin ISO/IEC 14496-12 shiall be
used for indexing byte ranges within a subsegment. In addition to these definitions, the follgwing
conditions shall be met for a Segment Index used to describe MPEG:2TS based Media Segment.

— All medip offsets within 'ssix' boxes shall be to the first(sync) byte of a TS packet.

6.4.3 Initialjzation Segment types and formats
6.4.3.1 Initialization information

Initialization information is any information necessary to enable the media engine to start decoding the
payload of any TS packet belonging to any media stream within a (Sub)Segment.

Untimed initjalization information includes PAT, CAT, PMT, EMM, and any other PSI information pogsibly
included by [the Media Presentationauthor. Any additional information that does not alter the Media
Presentatior] timeline is allowed.

Time-varying initialization infoymation 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 ipitializatief information summarizes information that shall be present prior to any media
data to enable decdding and presentation. As a consequence, mandatory initialization information
includes at l¢ast the following information, in this order:

— PAT (untinied, 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 not change for the whole duration of the Period; otherwise it is considered mandatory time-
varying initialization information.
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6.4.3.2 Initialization Segment

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

The concatenation of an Initialization Segment with any Media Segment shall have the same presentation
duration as the original Media Segment.

The Initialization Segment shall contain mandatory untimed initialization information as defined in
subclause 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 Initialization Segment;

|
lwsl

CM may be present as long as it does not change within the entire Representation;
— Any PSI table may be present as long as it does not change within the entire Représentdtion.

The Initialization Segment shall contain only complete sections.

Initialization Segment may or may not be present. If it is not present for a giveén Representation, all Media
Segmlents belonging to this Representation shall be self-initializing. Also, if an Initializatioh Segment is
used,| not all initialization information needs to reside in the Initialization Segment, only| presence of
compllete initialization information in the concatenation of Initialization Segment and Media Segment is
requifred.

6.4.4|Media Segment types and formats
6.4.4/1 General

All Mgdia Segments shall conform to the basic Media Segment in subclause 6.4.4.2.

Further rules on Media Segments in combination with certain MPD attributes are provided|in subclause
7.4.

6.4.4{2 Basic Media Segment

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

As aconsequence of the.requirement in subclause 5.3.5.1, the concatenation of conse¢utive Media
Segmients of the same Representation shall also yield a valid MPEG-2 TS conforming to ISO/[EC 13818-1.

In addition, the following conditions shall be met:

— Mledia Segments shall contain complete MPEG-2 TS packets,

— Media Segments shall contain exactly one program,

— H-time=vat _yiug intttatizatiominformationshattbe present betweentarandag aud/u1 in the Index
Segment, if present,

— No Media Segment shall depend on initialization information appearing in any preceding Media
Segment.

Media Segments should contain only complete PES packets and sections. Each PES packet should be

comprised of one or more complete access units in each packet. Media Segments should contain only
complete access units.
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6.4.4.3 Content Protection

All information necessary for decrypting, or locating information required to decrypt, the encrypted TS
packets in a (Sub)Segment shall be present before the encrypted packet(s) to which they apply, either in
the same (Sub)Segment, and/or in the Initialization Segment (if used). As an example, this requires the
presence of the ECM necessary for decrypting the first encrypted packet of the (Sub)Segment is within
the (Sub)Segment before such a packet. A Subsegment may not have an ECM preceding the first encrypted

packet if the
NOTE

location of this ECM can be determined using an Index Segment.

Sub-Representations can be arranged such that information such as ECM is included in al

1 Sub-

Representations that need them, for example by assigning the ECM an individual level and add dependency on

all relevapmt Sub-chl esentationsomrthistevek:
6.4.4.4 Self-jnitializing Media Segment
A Self-initialjzing Media Segment conforms to the basic Media Segment as defined in subclause §.4.4.2
and in addition shall contain at least all mandatory untimed and timed initializatien informatipn as
defined in sybclause 6.4.3.1.
All required|initialization information as defined in subclause 6.4.3.1 should be present prior tp any
media data.
6.4.5 Bitstream Switching Segment
A Bitstream Switching Segment shall be a valid MPEG-2 TS, confarming to ISO/IEC 13818-1.
A Bitstream [Switching Segment, when concatenated with anjyMedia Segment, shall not alter the Media
Presentation timeline for the corresponding Media Segment:
If initializatipn information is carried within a Bitstream Switching Segment, it shall be identical to the
one in the Injtialization Segment, if present, of the Representation.
NOTE Authors are encouraged to use Bitstream Switching Segments when there is a reasqnable
expectation of non-conforming behaviour (sueh as continuity counter errors, etc.) at the concatenation| point
of two cqnsecutive Media Segments fromdifferent Representation, lack of correct initialization information
(two Representations with different initialization information).
6.4.6 Index Segment
6.4.6.1 Gengral
Index Segments consistofa sequence of ISO BMFF-box-structures.
Index Segmgnts may either be associated to a single Media Segment as specified in subclause 6.4.6.2 or
may be assogiated to all Media Segments in one Representation as specified in subclause 6.4.6.3. An [ndex
Segment majy also contain a Subsegment Index as specified in subclause 6.4.6.4 and any other poxes

defined in subclause 6.4.7.

Itis recomm

NOTE 1

ended that Index Segments be at least provided for one media stream.

Although the Media Segments are MPEG-2 TS based, Index Segments are reusing [ISO BMFF-box-

structures. This allows the DASH access client in the model of Figure 2 to be universal and independent of the
Media Format.

NOTE 2 Index Segments are not valid ISO BMFF files, and complete implementation of ISO BMFF is not
necessary to utilize indexes in a MPEG-2 TS based client. A partial implementation would suffice, since only few
ISO BMFF boxes, suchas 'styp"', 'sidx',and 'ssix',arerequired in order to parse an MPEG-2 TS Index
Segment.
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Other box types may be present in an MPEG-2 TS Index Segment, but, if present, they shall not contain
information required to interpretthe 'styp', 'sidx' or 'ssix' boxes.

6.4.6.2 Single Index Segment

A Single Index Segment indexes exactly one Media Segment and is defined as follows:

6.4.6

A Representation Index Segment indexes all Media Segmerits' of one Representation and
follows:

The structure-ofa Representation Index Segment is shown in Figure 6. This figure illustrates
aRe
trick
by a

Each Single Index Segment shall begin with a 'styp' box, and the brand 'sisx' sha

1l be present

inthe '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 Me

dia Segment.

A Single Index Segment may contain one or multiple 'ssix' boxes. If present, the”
bllow the 'sidx ' box that documents the same Subsegment without any other\"s1d:
he 'ssix'.

=+ =

Y

Single Index Segment may contain one or multiple 'pcrb' boxes as.defined in subc
[ present, 'pcrb' shall follow the 'sidx' box that documents (the same Subseg
ocrb' box provides PCR information for every subsegment indeked in the last ' sids

et

3 Representation Index Segment

Hach Representation Index Segment shall begin with an 'styp' box, and the brand '
be presentin the ' styp' box. The conformancerequirement of the brand 'risx "' is dg
subclause;

vl

ach Media Segment is indexed by one'or more Segment Index box(es); the boxes for a
egment are contiguous;

9]

wsl

ach Segment Index box may-be followed by an 'ssix' and/or 'pcrb' box;

ssix"' shall
¢ ' preceding

ause 6.4.7.2.
ments, i.e. a
¢ ' box.

s defined as

risx' shall
fined by this

given Media

hdex box that indexes.the Index Segment. This initial Segment Index box shall have o
pop for each Media)Segment, and each entry refers to the Segment Index informatio
ledia Segment.

= = = =

ode operation. The figure shows four consecutive Subsegments, S0, S1, S2, and S3, 4

e entry in its
for a single

he Segment Index for each Media Segments is concatenated in order, preceded by a si“:[gle Segment

A case where
able efficient
bach indexed

[]l::sentation Index Segment is provided and the Subsegment Index is used in order to en|

“§1dx"' box, and two temporal layers within a video stream, I frames (L0) and P

frames (L1),

indexed by an 'ssix' box.
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!iiﬁiﬁ:::-------n-----

QO
Z
6.4.6.4 Subsegment Index Segment \‘(\
A Subsegment Index Segment shall conform to-an Index Segment and shall also include a Subseg
Index. A Subsegment Index Segment is deﬁg{@l as follows:
— It shall Qe either a Single Index Segr@mt or a Representation Index Segment.
— The Subsegment Index box (' ssg) ') shall be present and shall follow immediately the ' sidx|
that documents the same egment The value of the reference type field shall be equ3
for this $ubsegment in mediately preceding Segment Index (' sidx') box. Ifthe "pcrb

is present, it shall fo@w ssix’'.

It shall d
requiret]

arry ' @s ' in the Segment Type box (' styp') as a compatible brand. The conforn
nen@%‘nis brand is defined in this subclause.

ment

' box
Ito O
' box

nance

6.4.7 Boxes

used with MPEG-2" TS Index Segments

6.4.7.1 General

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 subclause 6.4.7.
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6.4.7.2 MPEG-2 TS PCR information box

6.4.7.2.1 Definition

Box Type: 'pcrb'
Container: File
Mandatory: No
Quantity: Zero or one

Signals the PCR information for MPEG-2 TS.

6.4.7;2:2

aligr

IS N 0))

— H
0
T
|
H
7 (
7.10

An MPD and the refeneénced Segments comprise a Media Presentation. The formats for t
onents of a DASH-compatible Media Presentation are defined in Clauses 5 and 6. In this clause,

comp
Medi
comb

AnhsylltaA
ed(8) class MPEG2TSPCRInfoBox extends Box('pcrb'’, 0) {
unsigned int (32) subsegment count;
for( i=1; i <= subsegment count; i++) {
unsigned int (42) pcr;
unsigned int (6) pad = 0;

2.3 Semantics

ubsegment count is a positive integer specifying the humber of Subsegments for Y
ubsegment information is specified in this box. Gubsegment count shall I
eference count in the last Segment Index box.

cr for each iteration of the loop indicates the MPEG-2 TS PCR corresponding to the firg
f the first MPEG-2 TS packet in the media Subsegment corresponding to the current ite|
S packet carries a PCR, its value will\be different from the one specified in this
50/IEC 13818-1 defines PCR as _relative to the byte containing the last
rogram clock reference bafge field.

ombined semantics of MPD and Segment formats

verview

h Presentatienauthoring rules are provided on how the MPD and different Segment for
ined to establish a complete Media Presentation.

Seg

Spe'c“iFically, aspects are addressed that deal with the Segment, that have special alignm

nts of other Representations to enable and simplify seamless switching and joint pre

which partial
be equal to

t (sync) byte
ration. If this
field, since
bit of the

ese two key

mats may be

ent with the
bentation.

General Media Presentation authoring rules are provided in subclause 7.2 and specific ones for each
media format are provided in the remainder of Clause 7. Specifically, rules when using the ISO base media
file format are provided in subclause 7.3 and the rules when using the MPEG-2 TS are provided in
subclause 7.4. Guidelines for other formats are provided in Annex F.

NOTE Representation metadata present in the MPD can also be repeated in the media stre
Initialization Segment or a Media Segment. The Media Presentation is expected 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. In addition, it is is
important to consider that metadata in the MPD is primarily used for selection of Representations by the DASH
Client, whereas data in the media stream is used by the media decoder in order to establish the decoding and
rendering process. Metadata in the MPD is preferably added if the Media Presentation author expects that the
DASH Client can make use of this information in the selection 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.

The presentation times within each Period are relative to the PeriodStart time of the Period minus the
value of the @presentationTimeOffset, To, of the containing Representation. This means for an

access unit
relative to th

A Represent
the Qprese
negative, the
greater than

In case the
start times a
time TM wit]
shall not exc
the Segment
defined in sy
the MPD stai

At the start

adjusted at t
be small ovel
gaps) may r
(respectively

There may b
for live serv
down. Genel
architecture
Segments or

However, if

vith a presentation time Tp signalled in the media stream, the Media Presentation
e PeriodStart is Tu=Tp~-To.

htion should cover all presentation times Tp that are greater than and equal to the va
htationTimeOffset, To. If smaller values are present, i.e. the value of the@eptDe]l
n presentation of the Media Segment is expected to only take place for-presentation
or equal to To.

duration attribute is used for the signalling of the duration of.Segments, then the|
5 defined in subclause 5.3.9.5.3 should provide an approximation‘of the Media Present
nin the Period. Specifically, the difference between MPD starttime and presentation tir
bed 50% of value of @duration divided by the value ofithe @t imescale attribute.
Timeline is used for the signalling of the duration of.Ségments, then the MPD start ti
bclause 5.3.9.5.3 shall provide exactly the Media Presentation time Tw within the Perig
t time is the earliest presentation time of the Segmeént.

bf a new Period, the playout procedure of thermedia content components may need
he end of the preceding Period to match the PeriodStart time of the new Period as ther
[laps or gaps with a Representation at the.end of the preceding Period. Overlaps (respec
bsult from Media Segments with actual presentation duration of the media stream 1
r shorter) than indicated by the Petiod duration.

b cases where the Media Presentation author observes issues in generating media, espe
ces. This can be because.the'input signal to the encoder is not available or the enco
ally, the Media Presentation author should address these issues by providing redu
5 or by the use of specific outage or blackout signals. Also, if the format in use permits, €
zero duration Segments may be used.

timeline. If the Segment;Fimeline is in use as defined in subclause 5.3.9.6, the gaps in the timeline m

explicitly sig|

halled. Alternatively, gaps in the segment timeline may be signalled by leaving gaps.

If no such m(r

this case, th

ans are available, early termination Periods may be used as defined in subclause 5.3

i

time

ue of
tais
times

MPD
ation
ne TP
case

es as
d, ie.

to be
e may
tively
bnger

cially
Her is
hdant

mpty

such remedies“are not available, the Media Presentation author may signal gaps in the

ay be

2. In

gaps at the end of the Period may be longer than indicated above. A client is expect

ed to

overcome such outages and continue the Media Presentation with the availability of a new Feriod.

For the
MPD(@sugge

the
value

and
sum

is
present,

case when MPD(@type
stedPresentationDelay is

"dynamic"

then the of of

attribute

the

MPD@availibilityStartTime, the PeriodStart value, the presentation time within the Period of an
access unit, Tv, and the value of the attribute MPD@suggestedPresentationDelay provides a
mapping of the presentation time of each access unit to the wall-clock time, for example to express
synchronization with a content internal time or for other reasons to enable synchronization of
presentation to the wall-clock.

Further media format specific definitions of presentation time may be defined.
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Segment Index

If a Segment Index is present in a Media Segment of one Representation within an Adaptation Set, then
the following shall hold:

— the order of Segment Index boxes for multiple media streams induces an ordering on the media
content components equal to the order in which a Segment Index box for a media stream for each
component first appears. This ordering shall be the same for all Segments of all Representations of
an Adaptation Set. As a consequence, if there is a Segment Index for a media content component in
one Segment, there shall be a Segment Index for that media component in all Segments in this
Adaptation Set.

— 1
u

7.2.3

The i
7.2.4

The 1
7.3 M

7.3.1
The 1
ISOb

An IS
MIMH

The g
The

on-indexed media streams in all Representations of an Adaptation Set shall haveithe
nit duration.

Segment alignment

equirements stated in subclause 5.3.3.2 shall apply.

Subsegment alignment

equirements stated in subclause 5.3.3.2 shall apply.

edia Presentation based on the ISO base mediafile format

General
Mledia Presentation as introduced in Clauses-5 and 6 is instantiated in this subclau
hse media file format as defined in ISO/IEC14496-12 as Segment formats.

D BMFF-based DASH Media Presentation is described by an MPD as specified in subcl
L type of the MPD shall be as defined'in Annex C.

eneral rules defined in subclatise' 7.2 shall apply.

Additional parameters may be-added according to IETF RFC 6381.

If present, the @SegmentRrofiles shall provide a whitespace-separated list of the individ

profi
The fi
— 1

— N

fmimeType attribute ofieach Representation shall be provided according to IE

e identifiers.
bllowing Segment types and formats may be used:

nitialization Segments complying with formats as defined in subclause 6.3.3.

ledia Segments complying with formats as defined in subclause 6.3.4.2.

same access

se using the

huse 5.1. The

'F RFC 4337.

ual Segment

— S

elf-Initializing Media Segments complying with formats as defined in subclause 6.3.5.

For ISO BMFF-based Media Presentation, the following applies:

1) Inall cases for which a Representation contains more than one Media Segment, the following applies:

i) The Initialization Segment as defined in subclause 6.3.3 shall be present.

ii) Media Segments shall not be self-initializing. The Media Segment format is defined in subclause

6.3.4.
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iii) If the Media Segment is the last Media Segment in the Representation, this Media Segment may
carry the ' lmsg' compatibility brand. If the Media Segment is not the last Media Segment in the
Representation, the '1lmsg' compatibility brand shall not be present. The '1lmsg' type is

defined in this subclause.

2) Incase a Representation contains only a single Media Segment, then one of the following two options

are valid.

— One Initialization Segment as defined in subclause 6.3.3 and one Media Segment as defined in

subclause 6.3.4 that is not self-initializing.

— One|Self-Initializing Media Segment as defined in subclause 6.3.5.

Index Segments may be present.

The content puthoring rules for the Media Segments in combination with certain MPD-attributes fq
BMFF-based|DASH are provided in subclause 7.3.2.

In case Sub-Representations are used, the rules in subclause 7.3.4 shall apply.

7.3.2 Media|presentation timeline

r ISO

The presentation time Tp internal in the media that maps the media te_the Media Presentation tinpeline

shall be relative to the movie timeline, i.e. they are composition timesjafter the application of any eq
for the track] as defined in ISO/IEC 14496-12, subclause 8.16.3,

it list

It is recommended that the @timescale attribute in the MPD matches the timescale field in the

Media Head¢r Box of a present track. If the Segment Index*(' sidx ') box is present, then it is fy
recommend¢d that the track for which the Segment dndex ('sidx') box appears first in the ]
Segment is the track defining the value of the @t ime'scale attribute.

7.3.3 Authoring Rules for specific MPD attributes

7.3.3.1 Segments starting with media stréam access points

No additiondl requirements beyond those stated in subclauses 5.3.3.2 and 6.3.2.2 are defined.

7.3.3.2 Bitstream switching

rther
Vedia

If the @bitdqtreamSwitehingissetto 'true' for a set of Representations within an Adaptation Set,

the conditions stated in’subclause 5.3.3.2 shall be satisfied and the Bitstream Switching Segment sha
be present.

Il not

As aconsequence of @bitstreamSwitchingbeingsetto 'true',atleast the following conditioTs are

satisfied:

— 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,

162

or (ii) the conditions required for all Representations within the Adaptation Set to share the same
value of @mediaStreamStructurelId and setting the @startWithSAP attribute to 3 for the
Adaptation Set, are fulfilled.
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7.3.4 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the attribute
SubRepresentation@level is present, then the Media Segments in this Representation shall
conform to a Sub-Indexed Media Segment as defined in subclause 6.3.4.4. The Initialization Segment shall
contain the Level Assignment (' leva ') box.

The attribute @1evel specifies the level to which the described Sub-Representation is associated to in
the Subsegment Index. The information in Representation, Sub-Representation and in the Level
Assignment (' leva') box contains information on the assignment of media data to levels.

. h 1 111 1 1 ol A | 1 | 1 - 1
Med11 Udtd SITUUIU DT UTUCITU SULID UIdU C4aLIT ICVET PDIOVIUCS dll CHIIdIICCHITIIU COIIIpdI cu

levels.

7.3.5|Segment Timeline without Segment Index

If the|Segment Timeline is in use and the $Time$ templating is applied and no(Segment Ind
box ig present in the Media Segment, then:

a single track shall be present in the Media Segment;

5]

single movie fragment header shall be present in the MediaSegment;

(s

he baseMediaDecodeTime in the 'tfdt' of the first movie fragment shall be
pgresentation time of the Segment and may be used fof.generating the URL for this segmni

ot

e the presentation duration of the Segment and may therefore be used to derive the a

=

7.4Media Presentation based on MPEG-2 TS

7.4.1| General

In thi

2 TS ps defined in ISO/IEC13818-1. A MPEG-2 TS-based DASH Media Presentation is des
MPD gs specified in subgclause 5.2. The MIME type of the MPD shall be as defined in Annex C

The general rules defined in subclause 7.2 shall apply.

The mimeType attribute of each Representation shall be "video/mp2t".

The fpllowing Segment types and formats may be used:

Ihitialization Segments complying with formats as defined in subclause 6.4.3,

ext Media Segment from the actual Media Segment without requiring an updated MPD.

to the lower

ex ('sidx")

the earliest
ent;

he sum of all sample duration oftrackrunboxes ('trun') of the only track fragmlent box shall

Hdress of the

5 subclause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG-

cribed by an

Media Segments complying with formats as defined in subclause 6.4.4,
Bitstream Switching Segments complying with formats as defined in subclause 6.4.5,

Index Segments complying with formats as defined in subclause 6.4.6.

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

If the Segment Timeline is in use and the $Time$ templating is applied, the Segment Index shall be
present.
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7.4.2 Media presentation timeline

The presentation time T: internal in the media that maps the media to the Media Presentation timeline
shall be the one defined by the PTS in the MPEG-2 TS.

More specifically, for one Representation, let PTS (i) be the PTS of the i*" access unit in the media
stream. Furthermore, let PTS. (1) be PTS (1) adjusted for 33-bit rollovers, i.e. calculated as if PTS had
an infinite amount of bits.

Tp calculation is based on differences between PTS (i) and PTS(0), and therefore
Te (1)=[PTSa(i)-PTSo]*S/90 000 with PTS, typically PTS (0).With appropriate scaling, PTS, can

be derived fr

NOTE

If a media
maintained.

bearing pac
discontinuity

In case of
@presenty

It is recommended that the @timescale attribute in the MPD match the clock frequency S

elementary 4
the media st
the elementa

7.4.3 Autho

7.4.3.1 Segments starting with Media stream access points

No additiond

7.4.3.2 Segment alignment

If the @segn
5.3.2 and 5.3
and sectiond
timestamp.

7.4.3.3 Subsegmentalignment

If the @sub

+] 1 £ : : PP | -
UIITI'UIC vdIuC U TP L CSSCIILA L LOITLIIISUL L SSL dLUTTUULE.

If Index Segment is used, S is provided by in the t imescale field of the ' sidx' box

Therefore, PTSa (1) is adjusted by the difference between the value of PCR-of the first

ket after the discontinuity and its interpolated PCR value (calculated using the
' PCR rate).

tionTimeOffset.

treams. If the Segment Index (' sidx ') box is present,then it is further recommende

ry stream defining the value of the @t imescadl&attribute.

ring rules for specific MPD attributes

| requirements beyond those stated in subclauses 5.3.3.2 and 6.4.2.2 are defined.

entAlignment attribute is not setto 'false', the requirements stated in subcl
.3.2 shall be met. In:addition, the Media Segment shall contain only complete PES p4
and only complete access units for each PID, and the first PES packet shall contain

segmentAlignment flag is not set to 'false', the semantics as defined in subg

5.3.3.2 shall

stream contains a discontinuity, the PTSa (i) calculation assumes relative timing is

PCR-
pre-

discontinuities, it is recommended to add a new Period-to reset the valuie of

f the
1 that

Feam for which the Segment Index (' sidx ') box€hat appears first in the Index Segment is

huses
ckets
h PTS

lause

hpply. In particular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall ca

ntain

only complete PES packets and sections for each PID, and the first PES packet from each elementary

stream shall

contain a PTS.

7.4.3.4 Bitstream switching

If @bitstreamSwitching flagissetto 'true' for a set of Representations within an Adaptation Set,
then the conditions stated in subclause 5.3.3.2 shall be satisfied. In addition, the conditions in subclause
5.3.3.2 shall not only hold for the entire sequence from i=1,..,M, but for any consecutive sequence of
segments with any start index is=1,..,M and any end index ig=is,...,M.
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If @bitstreamSwitching flag is set to 'true’', the Bitstream Switching Segment may be present,
indicated by BitstreamSwitching in the Segment Information. In this case, for any two
Representations, X and Y, within the same Adaptation Set, concatenation of Media Segment i of X,
Bitstream Switching Segment of Representation Y, and Media Segment i+1 of Representation Y shall be a
MPEG-2 TS conforming to ISO/IEC 13818-1.

As a consequence of the conformance rule as stated in subclause 5.3.3.2, at least the following conditions
are satisfied if @bitstreamSwitchingflagissetto 'true':

— The conditions required for setting the @startWithSAP attribute to 2 for the Adaptation Set, or
the conditions required for all Representations within the Adaptation Set sharing the same value of

MEedlaStIcalStIUCtUure STartwi b} btation Set 3,
e fulfilled.
— The conditions required for setting the @segmentAlignment attribute notsetto ' false"' for the
Adaptation Set are fulfilled.
— HCR shall be present in the Segment prior to the first byte of a TS packet payload containing media
data, and not inferred from the "pcrb’ box.
7.4.4|Sub-Representations
If a|SubRepresentation element is present in a~Representation in the MRD and the
SubRepresentation@level is present, then an IndexSegment shall be present and shall conform to
the fgrmat defined in subclause 6.4.6.4.
The | Subsegment Index box shall contain> at least one entry for the| value of
SubRepresentation@level and for each value provided in the

SubRepresentationfdependencyLeveds The remaining attributes of the SubRepreisentation

elemsq
canb
leveld

If Sul
of me
chang

8 E

8.1D

Profil

ent should provide sufficient information such that the data contained in the Sub-Re
e differentiated from the containing'Representation as for the MPEG-2 TS no inband a
is provided.

segment Index is used for extraction of temporal subsequences, PCR should precede t
dia within the range indicated in the Subsegment index. Also, encryption keys (if usec
re within the duration of a Subsegment.

'rofiles

efinition

es of DASH are defined so as to enable interoperability and the signalling of the use of

A prd

fileimposes a set of specific restrictions. Those restrictions are typically on features

presentation
ssignment of

ne first bytes
1) should not

features.

of the Media

Presentation Description (MPD) document and on Segment formats, but may also be on content delivered
within Segments, such as on media content types, media format(s), codec(s), and protection formats, or
on quantitative measures such as bit-rates, Segment durations and sizes, as well as horizontal and vertical
visual presentation size. Profiles defined in this document define restrictions on features of this document
and on Segment formats only (e.g. not codec types). Externally defined profiles may additionally impose
restrictions on other aspects.

NOTE1 A profile can also be understood as permission for DASH Clients that only implement the features
required by the profile to process the Media Presentation (MPD document and Segments). However, as DASH
Client operation is not specified normatively in this document, it is also unspecified how a DASH Client
conforms to a particular profile. Hence, profiles merely specify restrictions on MPD and Segments rather than
DASH Client behaviour.
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A profile has an identifier, which is a URL The identifier of a profile shall not contain any comma. The
profiles with which an MPD complies are indicated in the MPD@profiles attribute as a comma-
separated list of profile identifiers. Profile identifiers defined in this document are URNs and shall
conform to IETF RFC 8141. Externally defined profiles may use profile identifiers that are URNs or URLs.
When a URL is used, it should also contain a month-date in the form mmyyyy; the assignment of the URL
must have been authorized by the owner of the domain name in that URL on or very close to that date, to
avoid problems when domain names change ownership.

An MPD is conforming when it satisfies the following:

1) The MPD is valid in terms of the schema defined in Annex B.

2) The MPI conforms to the requirements defined in this document.

3) The MPD conforms to each of the profiles indicated in the MPD@profiles attribute as specified
below.

When ProfA |s included in the MPD@profiles attribute, the MPD is modified into @ profile-specifig MPD
for profile cdnformance checking using the following ordered steps:

1) TheMPDG@profiles attribute of the profile-specific MPD contains only~ProfA.

2) AnAdaptationSet element for which @profiles does not oris'not inferred to include PrpfA is
removed from the profile-specific MPD.

3) ARepreéesentation element for which @profiles deés'not or is not inferred to include PrpfA is
removed from the profile-specific MPD.

4) All elempnts or attributes that are either (i) in thissdocument and explicitly excluded by ProfA, pr (ii)
in an extension namespace and not explicitly included by ProfA, are removed from the profile-sgecific
MPD.

5) All elemgnts and attributes that “may beiignored” according to the specification of ProfA are removed
from the profile-specific MPD.

An MPD is canforming to profile ProfA when it satisfies the following:
1) ProfAis|ncluded in the MPDRprofiles attribute.

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

3) The profile-specific MPD for ProfA conforms to the normative semantics defined in this documgnt.

4) The profile<specific MPD for ProfA conforms to the restrictions specified for ProfA.

A Media Presentation is conforming to profile ProfA when it satisfies the following:

1) The MPD of the Media Presentation is conforming to profile ProfA as specified above.
2) There is at least one Representation in each Period in the profile-specific MPD for ProfA.

3) The Segments of the Representations of the profile-specific MPD for ProfA conform to the restrictions
specified for ProfA.

NOTE 2 In other words, each MPD contains at least one Representation in each Period, which fulfils the
requirements of a profile listed in MPD@profiles. There can be stricter rules on the occurrence of
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Representations in the specified profiles. For example, it can be required that there is at least one
Representation for each media type that contains or is inferred to have the profile identifier of a specific profile.

This document defines several profiles.

External organizations or individuals may define restrictions, permissions and extensions by using this
profile mechanism. It is recommended that such external definitions be not referred to as profiles, but as
Interoperability Points. Such an interoperability points may be signalled in the @profiles parameter
once a URI is defined. The owner of the URI is responsible to provide sufficient semantics on the
restrictions and permission of this interoperability point.

Several profiles are defined relying an the ISQ base media FF as Segment formats

Sevel
All prf
8.2F
8.2.1

The fi
The fi

8.2.2

The N

8.313

8.3.1

This

al other profiles are defined for MPEG-2 TS based Media Segment formats.

ofiles are a subset of the full profile is defined in subclause 8.2.

ull profile

General

11l profile includes all features and Segment Types defined in this.-document.

11l profile is identified by the URN "urn:mpeg:dash:profile: full:2011".

Media Presentation Description constraints

ledia Presentation Description shall conform to thefollowing constraints:

he rules for the MPD as defined in subclause 723 or 7.4 shall apply.

he elements and attributes listed in subclause 5.2.3.2 may be ignored.

Segment format constraints

bsentations and Segment formats shall conform to the following constraints:

epresentations shall comply either with the formats defined in subclause 7.3, refé
egment formats in subclause 6.3, or to the formats defined in subclause 7.4, referring to
brmats in subclausé:6.4.

50 Base media file format On Demand profile

General

prefile is intended to provide basic support for On-Demand content. The primary

rring to the
the Segment

r constraints

imposed-by this profiteare the Tequirenrent that each Representationr is provided asasin
that Subsegments are aligned across Representations within an Adaptation Set and that Subsegments
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:

demand:2011".

8.3.2

Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— The rules for the MPD and the segments as defined in subclause 7.3 shall apply.
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— Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.3.1 may be ignored.

NOTE
@mimeT

A necessary condition to comply with the restrictions defined in subclause 7.3 is that the

ype equals video/mp4, audio/mp4,orapplication/mp4.

— The elements and attributes listed in subclause 5.2.3.2 may be ignored.

— MPDQtype shallbe "static".

— The Suh

— Neither
be prese

— For Ada

— ifei

— if t

— AdaptationSet elements with AdaptationSetl@subsegmentAlignment not presq

— Rep

— Rep

set element mav be ignnrpd

the Period. SegmentList element nor the Period.SegmentTemplate element
nt.

btation Sets conforming to this profile:

ther the AdaptationSet.SegmentList or the AdaptationSetl/SegmentTemp
element is present in an AdaptationSet element then thiscAdaptationSet ele
may be ignored;

either the Representation.SeégmentList or
Representation.SegmentTemplate element is-present in a Representa
element then this Representation element mdy be ignored;

he Representation element does not',contain a BaseURL element then
Representation element may be ignoned;

setto 'false' may beignored;

resentation elements With a @subsegmentStartsWithSAP value absent, z€
greater than 3 may be ignered;

resentation elements with @subsegmentStartsWithSAP value equal to 3 m|
ignored if both the following conditions hold:

the containing Adaptation Set contains more than one Representation, and

no other Representation has the same value for @mediaStreamStructureId.

— Elemen

shall

late

ment

the
tion

this

ent or

ro or

Ay be

usSing the @xlink:href attribute may be ignored from the MPD. The Representd

tions

conforming to this profile are those not accessed through an Adaptation Set that uses an

@xlink

href.

8.3.3 Segment format constraints

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

— Representations shall comply with the formats defined in subclause 7.3, referring to the Segment

formats

168

in subclause 6.3.
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s defined in subclause 6.3.5.2.

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

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

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

S

egment.

8.413

8.4.1

This
immg
typic

atemiplate generated URL, so it is not normally necessary to request an MPD update prior to ¢

requg
and

(i.e. downloading, decoding and presenting) the come-from Representations and then proce

to Re
to 's
but k

The ]
8.4.2

The N
T

wn

o —

U base media 1ile iormadt 1ive proiiie

General

brofile is optimized for live encoding and may achieve latency of a few seconds by e
diate delivery of short Segments consisting of one or more movie fragments of IS
hlly with relatively short duration. Each movie fragment may be requésted as soon as av

st. Segments are constrained so that accessing Representations@t Segment boundari
seamless switching within one Adaptation Set may (be' performed by first

presentation. Although the profile is optimized for live services, the MPDQ t ype attribu
tatic' to distribute non-live content, for exampleid case a live Media Presentation i
bpt available as On-Demand service.

50 Live profile is identified by the URN "urn:mpeg:dash:profile:isoff-live

Media Presentation Description constraints

ledia Presentation Description shallconform to the following constraints:

he rules for the MPD and segments as defined in subclause 7.3 shall apply.
he elements and attributes.listed in subclause 5.2.3.2 may be ignored.

epresentations not‘inferred to have @profiles equal to the profile identifier a
ubclause 8.4.1 may)be ignored.

N addition, Representation elements contained in an AdaptationSet element
his profileshall have the following constraints:

- /Representationelements with @startWithSAP value (either supplied directly

ncoding and
D file format,
ailable using
ach Segment
s is enabled

processing
ssing the go-
te may be set
b terminated,

2011,

s defined in

romplying to

ror inherited

from the containing AdaptationSet) equal to 3 may be ignored if both t

he following

conditions hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureId.

— The SegmentTemplate element shall be present on at least one of the three levels, the Period
level containing the Representation, the Adaptation Set containing the Representation, or on

Representation level itself.
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— Representation elements with a @startWithSAP value (either supplied directly or

inherited from the containing) absent, zero or greater than 3 may be ignored.

— AdaptationSet elements with a @segmentAlignment value 'false' or absent may be

ignored.

— 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:

Adaa C 1 R Bniatian o d

— Subset

— Element

conformiing to this profile are those not accessed through an Adaptation Set that us

@x1link

— When tH
original

8.4.3 Segme

For Represel
profile, the f

— Represe
formats

— EachRe

— DMedia S
subclaug

— In Medij
placed b

— Index Sd

the-containingAdaptation-Seteontainsmore-thanrone Representation-and

no other Representation has the same value for @mediaStreamStructureId.
elements may be ignored.

s using the @x1link:href attribute may be ignored from the MPD, The Representg
:href.

e MPD is updated, the value of MPD@availabilityStdrtTime shall be the same
and the updated MPD.

nt format constraints

1tations and Segments referred to by the Representations in the profile-specific MPD fa
pllowing constraints shall be met:

htations shall comply with the formats defined in subclause 7.3, referring to the Seg
in subclause 6.3.

bresentation shall have one Initialization Segment and at least one Media Segment.

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

 Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes sh
efore any Movie Fragment ('moof ') boxes.

gments.shall not be present.

tions
bS  an

n the

r this

ment

ed in

all be

8.51S0 Bas

emedia file format main profile

8.5.1 General

This profile i
8.5.2 Media

s identified by the URN "urn:mpeg:dash:profile:isoff-main:2011".

Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— Therule

s for the MPD and segments as defined in subclause 7.3 shall apply.

— The elements and attributes listed in subclause 5.2.3.2 may be ignored.
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Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.5.1 may be ignored.

The Subset element may be ignored.
Elements using the @x1ink: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:

-+ Representation elements with a @startWithSAP value greater than 3 oy coxlltained in an
AdaptationSet element with @subsegmentStartsWithSAP valuegreatqr than 3 may
be ignored.

- IfMPD@typeis 'dynamic’,

— AdaptationSet elements with a @segmentAlignment yalue 'false' of absent may
be ignored;

— Representation elements with a @startWithSAP value (either supplied directly or
inherited from the containing AdaptationSet) absent or zero may be ignored.

- Representationelements with @startWiAhSAP value (either supplied directly or inherited
from the containing AdaptationSet) equal to 3 may be ignored if both the following
conditions hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructurelld.

For Representations and Segments referred to by the Representations in the profile-specific|MPD for this

profile, the following constraints shall be met:

Representations shall comply with the formats defined in subclause 7.3, referring to the Segment
formats in subclause 6.3.

At least ane SAP of type 1 to 3, inclusive, shall be present for each track in each Subsegment.

[h-Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be
placed betore any Movie Fragment ('moof ") boxes.

Each Media Segment of the Representations not having @startWithSAP present or having
@startWithSAP value 0 or greater than 3 shall comply with the formats defined in subclause
6.3.4.3,i.e. the brand 'msix".

8.6 MPEG-2 TS main profile

8.6.1 General

This profile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream content.
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This profile is identified by the URN "urn:mpeg:dash:profile:mp2t-main:2011".

8.6.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

8.6.3 Segment format constraints

For Representations and Segments referred to by:the Representations in the profile-specific MPD fq

The rules for the MPD as defined in subclause 7.4 shall apply.

The elements and attributes listed in subclause 5.2.3.2 may be ignored.

Representations not complying with the restrictions defined in subclause 7.4 or not inferred to have

@profifes-equalto-the-prefile-identifieras-definedin-subelause-8-6-1may-beignored:
Represeptations not in group 0 may be ignored.

Subset
Represe

It shall

@xlinK:href in AdaptationSet or SegmentList elements.Any initial Period eler
using @kxlink:href may be ignored, and the first non-excluded Period shall have an ey
@start]attribute. After the first non-excluded Period, there shallbe no Period using @x1ink: 1

When the MPD is updated, the value of MPD@availabild tyStartTime shall be the same

original

profile, the f

8.6.4 Comments and recommendations

Represe
formats

The followin|

Represe

but the presentation should be presentable if they are ignored;

may be ignored.
ntations containing the SegmentTimeline element may be ignored)

be possible to present a presentation conforming to this{profile without resq

and the updated MPD.

bllowing constraints shall be met:

htations shall comply with the-formats defined in subclause 7.4, referring to the Seg
in subclause 6.4.

ig may be used, if desired:

htations neficomplying with the restrictions defined in subclause 7.4 may still be pr

lving
nents
plicit
ref.

n the

r this

ment

elements.

For Representations conforming to this profile:

— Index Segments should be supplied.

— AdaptationSet elements containing Representations conforming to this profile should not set the
value of the @segmentAlignment attribute (either supplied directly or inherited from the

172

containi

ngMPD) to 'false'.
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— Representations conforming to this profile should set the value of the @startWithSAP to 1 or 2.
@startWithSAP may be set to 3 if @mediaStreamStructureId is identical across
Representations.

8.7MPEG-2 TS simple profile

8.7.1

General

This profile is a subset of MPEG-2 TS main profile as defined in subclause 8.6. [t poses more restrictions
on content encoding and multiplexing in order to allow simple implementation of seamless switching.

This
bitstr
Adap

This |
8.7.2

The N
— A

|
o <

8.7.3

For Rl

IS achlieve y guaranteeing al a media engine conrorming to -

tation Set.

Media Presentation Description constraints

ledia Presentation Description shall conform to the following conStyaints:

11 MPD constraints of MPEG-2 TS Main Profile as defined in subclause 8.6.2 shall be ob
he elements and attributes listed in subclause 5.2.3.2 may be ignored.

epresentations not complying with the restrictions-defined in subclause 7.4 or not infg

[ an Index Segment is provided, any Adaptation Set with @subsegmentAlignm
false' may be ignored.

ny Adaptation Set which \¢éntains more than one Representation
bitstreamSwitchingnotsetto 'true' may be ignored.

Vhen the MPD is updated, the value of MPDRavailabilityStartTime shall be the
riginal and the updated'MPD.

Segment format constraints

epresentations and Segments referred to by the Representations in the profile-specific

profile, the folewing constraints shall be met:

— K
fi

epresentations shall comply with the formats defined in subclause 7.4, referring to
brimats in subclause 6.4.

profile is identified by the URN "urn:mpeg:dash:profile:mp2t-simple:2011[".

profiles equal to the profile identifier as defined in subclause 8.7.1 may be ignored,

an play any

eam generated by concatenation of consecutive segments from any Representation'within the same

eyed.

trred to have

ent set to

and has

same in the

MPD for this

the Segment

— All Media Segment constraints of MPEG-2 TS main profile as defined in subclause 8.6.3 shall be
obeyed.

— PSI information, including versions, shall be identical within all Representations contained in an
AdaptationSet.

— If MPEG-2 Conditional Access framework is used, the same ECM shall be valid for the whole

S

ubsegment, or for the whole Segment if Index Segment is not present.

— For an Index Segment, any single Segment Index (' sidx ') box may either reference media, or other

sidx', butthe same 'sidx' box may not reference both.
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8.7.4 Recommendations

For Representations conforming to this profile, it is recommended that:

8.81S0 Bas

8.8.1 Gener

This profile
document. T
second editi

This profile
implementat

The ISO-Ba|
"urn:mpegq

8.8.2 Media
8.8.2.1 Gend

The Media P
The rule

Periods

Represe
subclaug

8.8.2.2 Cony
The Sub
The Pen

If a Peri
Adaptat
@schemn

Index Segments be supplied,

SegmentTemplate elements be used.

e media file format extended live profile

al

is largely an extension of ISO BMFF Live profile as described in subclause 8:4.0
he main extensions are non-exclusion of remote elements and features introduced 1
bn of this document, such as events.

also imposes additional restrictions on MPD and Segment format in\order to sin
ions.

ke media file format extended live profile is identified, by the following
:dash:profile:isoff-ext-1ive:2014".

Presentation Description constraints

ral

Fesentation Description shall conform to the following constraints:

s for the MPD and the Segments as defined in.subclause 7.3 shall apply.

Wwhich do not conform to the constraints in subclause 8.8.2.2 may not be presented.

e 8.8.1 may be ignored.

traints on Period elements

set element may-be‘ignored.

iod. SegmentList element shall not be present.

od contains multiple Adaptation Sets with @contentType="video" then at leag

on Set shall contain a Role element
eldUri="urn:mpeg:dash:role:2011" and @value="main" and each Adap{

|f this
n the

nplify

URN:

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

t one
with
ation

Set containing such a Role element shall provide perceptually equivalent media streams.

Adapta

tionSet elements that do not conform to subclause 8.8.2.3 may be ignored.

8.8.2.3 Constraints on AdaptationSet elements

— AdaptationSet element can be ignored unless AdaptationSet.SegmentTemplate

present
Repres
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and/or for each Representation within this

entation.SegmentTemplate elementis present;

Adaptation

is
Set

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

AdaptationSet element that contains more than one Representation can be ignored unless all of

the following hold:
— AdaptationSet@SegmentAlignment is presentand has value of 'true' or '1’;
— AdaptationSet@startsWithSAP is present and has value of 1 or 2;

Representation elements that do not conform to subclause 8.8.2.4 may be ignored.

8.8.2.4 Constraints on Representation elements

8.8.3(Segment format constraints

Representations and Segments complying to this profile shall meet the following constraint]

8.8.4|Inband Events

If an |
elemgnt, and InbandEventStream@schemeIdUri has value "urn:mpeg:dash:eve
all representations within this.ddaptation set shall contain aligned inband events.

8.91$0.Base media file format extended On Demand profile

Representations with value of the @mimeType attribute other than video/mp4 5 ~-a
dpplication/mp4, or text/mp4 may be ignored. Additional profile~op co
parameters may be added to the value of the MIME type attribute.

—

are present, this Representation can be ignored.

Hepresentations shall comply with the formats defined in’subclause 7.3.

et

h Media Segments, all Segment Index (' sidx')and Subsegment Index ('ssix') box
hall be placed before any Movie Fragment (' moof ') boxes.

(%)

et

hdex Segments shall not be present.

presentation of content formatted for the ISO BMFF Extended Live profile.

NOTE 2  Thetauthor can assume that, for each value of MPD@publishTime they announ
plidity expiration event(s), the DASH Client receives and processes at least one Event Messag
ith this-value in course of normal playback of this Period.

s <

udio/mp4,
dec specific

Representation.InbandEventStreamor SubRepresentation+InbandEventStream

1%2]

s, if present,

hdaptationSet element inferred to have this profile within contains an InbandEvientStream

nt:2012",

NOTE1 MPD validity® expiration inband events (see subclause 5.10.4.2) are essential for correct

ce using MPD
b ('emsg') box

8.9.1 General

This profile is largely an extension of ISO BMFF On Demand profile as described in subclause 8.3. The
main extensions are non-exclusion of remote elements and features introduced in the second edition of
this document.

This profile also imposes additional restrictions on MPD and Segment format in order to simplify
implementations.

The ISO-Base media file format extended On Demand profile is identified by the following URN:
"urn:mpeg:dash:profile:isoff-ext-on-demand:2014".

© ISO/IEC 2019 - All rights reserved
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8.9.2 Media

Presentation Description constraints

8.9.2.1 General

The Media Presentation Description shall conform to the following constraints:

— Therule

s for the MPD and the Segments as defined in subclause 7.3 shall apply.

— Periods which do not conform to the constraints in subclause 8.9.2.2 may not be presented.

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

subclau§e 8.9.T may be ignored.

— MPD@type shallbe "static".

8.9.2.2 Congtraints on Period elements

— The Sulyset element may be ignored.

— Neither the Period. SegmentList element nor the Period. SegmentTemplate element shall
be presqnt.

— If a Perjod contains multiple Adaptation Sets with @contengFype="video" then at least one
Adaptation Set shall contain a Role element with
@schemeIdUri="urn:mpeg:dash:role:2011" and @value="main" and each Adapfation
Set contpining such a Role element shall provide perceptually equivalent media streams.

— AdaptationSet elements that do not conformtosubclause 8.9.2.3 may be ignored.

8.9.2.3 Congtraints on AdaptationSet elements

— AdaptjtionSet element can be ignored unless for each Representation within this Adaptatign Set
Representation.BaseURL ispresent.

— If either the AdaptationSet.SegmentList or the AdaptationSet.SegmentTempllate
element|is present in an/;AdaptationSet element then this AdaptationSet element mpy be
ignored.

— If an AdaptationSet element contains more than one Representation element, then this
AdaptationSet’element can be ignored unless AdaptationSet@subsegmentAlignment is
present pnd thas value of 'true’; and AdaptationSet@subsegmentStartsWithSAP is present
and has value of 1 or 2.

— Representation elements that do not conform to subclause 8.9.2.4 may be ignored.

8.9.2.4 Constraints on Representation elements

— Representations with value of the @mimeType attribute other than video/mp4, audio/mp4,

applic
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ation/mp4, or text/mp4 may be ignored. Additional profile or codec specific
parameters may be added to the value of the MIME type attribute.
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Repré¢sentations and Segments complying to this profile shall meet the following constraint:

8.10/ISO Base media file format commen'profile

8.10.1 General

ISO/IEC 23009-1:2019(E)

If either the Representation.SegmentList or the Representation.SegmentTemplate
element is present in a Representation element then this Representation element may be
ignored.

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

If Representation consists of a single Segment that complies with Indexed Media Segment or Indexed
Self-Initializing Media Segment, this Representation element can be ignored unless
SegmentBase(@indexRange is present.

Representations shall comply with the formats defined in subclause 7.3 {referring to the Segment
fprmats in subclause 6.3.

vyl

ach Representation shall have one Segment that either (i) complieswith the Indexed Self-Initializing
ledia Segment as defined in subclause 6.3.5.2 or (ii) complies with the Self-Initializing Media
egment as defined in subclause 6.3.5.1 and the Index Segmentis present.

L =

o]

or Indexed Self-Initializing Media Segments all Segmeént Index ('sidx') and Subsegment Index
'ssix ') boxes shall be placed before any Movie Fragment ('moof ') boxes.

—~

vl

vent Message ('emsg ') boxes shall not be present.

This profile is a restricted combination of both extended profiles described in subclauses 8.4 and 8.9. Use
of this profile implies that one.can have a mix of two profiles in a single MPD, but not within the same

Period.

The
urn:mpeg:dashyproéfile:isoff-common:2014".

8.10.2 Media Presentation Description constraints

8.10.2.1 General

The Media Presentation Description shall conform to the following constraints:

[SO-Base mediasifile format common profile is identified by the follgwing URN:

The rules for the MPD and the Segments as defined in subclause 7.3 shall apply.
Periods which do not conform to the constraints in subclause 8.10.2.2 may not be presented.

MPD@profiles shall contain "urn:mpeg:dash:profile:isoff-common:2014".

8.10.2.2 Constraints on Period elements

Each Period shall conform either to constraints in subclause 8.8.2.2 or to constraints in subclause
8.9.2.2.
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8.10.3 Segment format constraints

Segments referred from Periods complying to constraints in subclause 8.8.2.2 shall conform to subclause

8.8.3.

Segments referred from Periods complying to constraints in subclause 8.9.2.2 shall conform to subclause

8.9.3.

8.11 ISO Base media file format broadcast TV profile

8.11.1 General

This profile
broadband s
is based on
restrictions {

— Use asiy

— Use Seginent Timeline for signalling of segment durations:

— The

— The

— The
— The
— EachRe

— Ifan Ad{
be presg

— Segment
but shoy

— DataUR

The ISO-Ba
"urn:mpeq

provides a restricted profile primarily for distributing broadcast TV over broad¢as
ervices, including service offerings for combined unicast and broadcast services.The p
[SO BMFF. In order to enable those advanced use cases, this profile introduces the
hat follow compared to the extended live profile:

1gle @timescale for all Representations in one Adaptation Set.

timing of the segments in the MPD is accurate.

Segment Timeline may be on Representation level to allow different segment duratig
different Representations. However, it may be defaulted on Adaptation Set level.

Segment Timeline may use open ended @r (-1).0r closed @r (>=0).
Segment Timeline may use Segment sequénces and Hierarchical Templating.
bresentation shall provide at least one'RandomAccess element.

ptation contains more than one'Representation, then at least one Switching element
nt.

alignment and start with'SAP signalling may be used for backward compatible deployn
1d generally not bessed.

s as defined in IETF RFC 2397 may be used for Initialization Segments.

se media) file format broadcast TV profile is identified by the following
:dashprofile:isoff-broadcast:2015".

8.11.2 Med

t and
rofile
main

ns in

shall

nents

URN:

a-Presentation Description constraints

8.11.2.1 General

The Media Presentation Description shall conform to the following constraints:

— Therule

— Therule

s for the MPD as defined in subclause 7.3 shall apply.

s for the Segments as defined in subclause 7.3.5 shall apply.

— Periods which do not conform to the constraints in subclause 8.11.2.2 may not be presented

178

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

— Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.11.1 may be ignored

8.11.2.2 Constraints on Period elements
— The Subset element may be ignored.
— The Period.SegmentList element shall not be present.

— AdaptationSet elements that do not conform to subclause 8.11.2.3 may be ignored.

8.11.2.3 Constraints on AdaptationSet elements

— HAdaptationSet element may be ignored unless AdaptationSet.SegmentTemplate is
present and/or for each Representation within this Adaptption Set
Hepresentation.SegmentTemplate elementis present;

— HAdaptationSet element may be ignored unless AdaptationSet. RandomAccei‘ls;‘l is present
d/or for each Representation within this Adaptation Set Representation.RandomAccess
lement is present;

D

— HAdaptationSet element that contains more than one Representation may be ignored unless

ﬁdaptationSet .Switching is present and/orfor each Representation within this Adaptation
Set Representation.Switching elemen®is present and all the SegmentTemplate
elements conform to subclause 8.11.2.5;

— InBandEventStream shall only be used-on Adaptation Set level;

— Hepresentation elements that dgznot conform to subclause 8.11.2.4 may be ignored.

8.11.2.4 Constraints on Representation elements

— RHRepresentations with value' of the @mimeType attribute other than video/mp4, ajudio/mp4,
dpplication/mpdy or text/mp4 may be ignored. Additional profile or cddec specific
parameters may be-added to the value of the MIME type attribute.

— Hepresentation elements may be ignored if Representation.RandomAccess element is not
resent anddalso no AdaptationSet.RandomAccess elementis present.

s

— InBdndEventStreamshall not be present on Representation level.

— Segment Timeline shall be used for signalling of segment durations and the following restrictions
shall apply:

— The timing of the segments in the MPD shall be accurate.
— The Segment Timeline may be open ended @r (-1) or closed @r (>=0).

— The Segment Timeline may contain Segment Sequences as defined in subclause 5.3.9.6.4 and
Hierarchical Templating as defined in subclause 5.3.9.6.5.

— The Segment Timeline may be on Representation level to allow different segment durations in
different Representations. However, it may be defaulted on Adaptation Set level.
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8.11.2.5 Constraints on SegmentTemplate elements

@initialization attribute may include data URLs as defined in IETF RFC 2397.

8.11.3 Segment format constraints

Representations and Segments complying with this profile shall meet the following constraints:

— Representations shall comply with the formats defined in subclause 7.3.5.

— If Segment Sequences as defined in subclause 5.3.9.6.4 and Hierarchical Templating as defined in

subclaus
brand in

Sequende shall carry 'dums ' brand in the Segment Type box (' styp ') as major brand.

8.11.4 MPD Updates and Inband Event Streams

In order for

in Inband Evient Streams, the content authoring needs to obey certain rules.

In case of MBD@type="dynamic" and the MPD indicates that one or seyeral Representation(s) cd

an inband evient stream in order to signal MPD validity expirations, thenthe following applies:

180

The MPQ@publishTime shall be present.

The MPO@minimumUpdatePeriod should be set to a small number, preferably 0.

For each

(e.g. angw Period):

The|value of the MPD@minimumUpdatgReriod is changed,
The|value of a SegmentTimeliné:S@r has changed,
A ndw SegmentTimeline( S'elementis added, and

Anylinformation thatistho longer in the availability time window.

The follgwing shall bé:done:

a new MPD, shall be published with a new publish time MPD@publishTime;

an [emwmsg' box shall be added to each segment of each Representation that contai

€ 5.3.9.6.5 are used, then the 1rst Segment of a Segment Sequence shall not carry ' d
the Segment Type box ('styp') as major brand and all other Segments of the'Segd

h DASH Client to operate without frequent MPD requests and use thé information cont

newly published MPD that includes changes.that are not restricted to any of the follc

ums '

ment

hined

ntain

wing

1S an

“FnbandEventStreamelenrentwith
— scheme id uri="urn:mpeg:dash:event:2012",
— (@value eithersetto 1 orsetto 3,

— the value of the MPD@publishTime of the previous MPD as the message data.
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Annex A
(informative)
Example DASH Client behaviour

A.1 General

The information on client behaviour is purely informative and does not imply any normative procedures

on DIASH Client implementations. However, this information may serve as a guideli
understand certain features of the formats in the normative parts of this document.

A2

A DA

The description in this annex assumes that the client has access to.the MPD at time FetchTim
location if no MPD.Location element is present, or @tva location specified in
MPD

Overview

.|Location element (see Annex A.11 for details). FetchTime is defined as the time

he to better

SH Client is guided by the information provided in the MPD. This_example assumes that the
MPD@type is '"dynamic'. The behaviour in case MPD@t ype being 'static' is basicall
the description here.

y a subset of

b, at its initial
any present
ht which the

server processes the request for the MPD from the cliedt)The client typically should not uge the time at
which it actually successfully received the MPD but should take into account delay due to MPD delivery
and grocessing. The fetch is considered successful either if the client obtains an updated MPD or if the

client

The fpllowing example client behaviour may provide a continuous streaming experience to

1)

2)

3)

4)

© ISO/IEC 2019 - All rights reserved

verifies that the MPD has not been updated since the previous fetching.

The client parses the MPD, selects d:¢ollection of Adaptation Sets suitable for its enviro
gn information provided in each of the AdaptationSet elements. The selection of Ad
may also take into account infermation provided by the AdaptationSet@group attri
constraints of a possibly presént Subset element.

Within each Adaptation Set, it selects one Representation, typically based on the

@bandwidth attribyute, but also taking into account client decoding and rendering capa
the client creates.a list of accessible Segments for each Representation for the actual clie
N

= =

equests Media Segments of the selected Representation by using the generated Segme

(OW measuted in wall-clock time taking into account the procedures introduced in A.3|

the user:

nment based
hptation Sets
bute and any

value of the
bilities. Then
nt-local time

he clientaccesses the content by requesting entire Segments or byte ranges of Segments. The client

nt list.

The client buffers media for at least a duration matching the value of @minBufferTime attribute
before starting the presentation. Then, once it has identified a Stream Access Point (SAP) for each of
the media streams in the different Representations, it starts rendering (in wall-clock-time) of this
SAP not before MPDRavailabilityStartTime + PeriodStart+ Tsap and not after
MPD@availabilityStartTime + PeriodStart +Tspp + @t imeShiftBufferDepth provided the
observed throughput remains at or above the sum of the @bandwidth attributes of the selected

Representations (if not, longer buffering may be needed). For services with
MPD@type="'dynamic', rendering the SAP at the sum of
MPD@availabilityStartTime + PeriodStart + Tsap and the value of

MPD(@suggestedPresentationDelay is recommended, especially if synchronized play-out with
other devices adhering to the same rule is desired.
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5)

6)

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

accordin

ata tha nracndnenc cnncifind 100 A 2 Tf+ha follounng conditiane ~rn hoth £n o 110
HS e-pFroe€e e5-Speetea iAo 1H+tHeonowWiRg—-€ S—afFe-o He

ated

MPD shq

i) ifth

ii) the
valu
equ
any
7) If the cd
received
regener;

In the follow
modes, swit(

1
TO—tIT oror OTTIOTtIrOoTY otcrrcr 7o op

uld be fetched:
e attribute MPD@minimumUpdatePeriod is present, and

Current playback time gets within a threshold (typically described by atleast the sum
e of the @minBufferTime attribute) and the value of the @duration attribute (¢
valent value in case the SegmentTimeline is used) of the media-described in the MJ
consuming or to be consumed Representation.

nditions in 6) are true, the client should fetch a new MPD; and update FetchTime.
ntion of the accessible Segment list for each Representation.

ing clauses a brief overview is provided of Segmenit list generation, seeking, support fo1
hing Representations, reaction to error codesyencoder clock drift control, playback 3

period boundaries, usage of bandwidth and buffer time in the DASH Client. Location and refe

resolution ar

e also provided.

A.3 Segment list generation

A.3.1 Gene

Assume that]
Segment list
specific clien
the clock at 1
client that is
UTC, may eX
server and t

ral

the DASH Client has.access to an MPD. This clause describes how a client may gene
for one Representation as shown in Table A.1 from an MPD obtained at FetchTim

he reference-client when performing the construction of an MPD Instance from an MR
not synehtonized with a DASH server, which is in turn is expected to be synchroniz
perience-issues in accessing Segments as the Segment availability times provided b
he logal time NOW may not be synchronized. Therefore, DASH Clients are expect

synchronize

bf the
r the
D for

Once

, the client takes into account the possibly updated MPD and the new FetchTime in the

trick
Cross
rence

fate a
P at a

t-local time NOW. In this description, the term NOW is used to refer to “the current value of

D”. A
ed to
y the
ed to

théif clocks to a globally accurate time standard.
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Table A.1 — Segment list in example client

Parameter Name Cardinalit Description
y
Segments 1 Provides the Segment URL list.
InitializationSegmen 0,1 Describes the Initialization Segment. If not present, each Media
t Segment is self-initializing.
URL 1 The URL where to access the Initialization Segment (the client may
add a byte range to the URL request if one is provided in the MPD).
MediaSegment TN DEeScribes the accessible Media Segments.
startTime 1 The MPD start time of the Media Segment in the Reriod [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 dombined
with a byte range.
IndexSegment 1..N Describes the accessible IndexSegments, if present.
URL 1 The URL where to access thie ITndex Segment, possibly combined
with a byte range.
According to subclause 5.3.9, there are three different ways toydescribe and generate a Segment List. This

descrjiption focuses on the first two where either a SegmentList element or a SegmentTemplate

elemsq

element is considered straightforward.

Segmlents are available at their assigned URL if apwall-clock time NOW the Segment availabil
is smaller than or equal to NOW and the Segment availability end time is larger than or equdl to NOW.

Furthermore, assume that for a Representation in a Period, the Segment list is indexed with

A.3.2

Period Start and End Times

Assuine that for an MPD with fétech time FetchTime:

the MediaPresentationDuration is provided either as the
MPD@mediaPresehtationDuration if present, or as the
ReriodStart + Period@duration of the last Period.

the Period §tart time is provided as PeriodStart according to subclause 5.3.2.1 for any
MPD.

thePeriod end time referred as PeriodEnd is determined as follows: for any Period in thg

acthayraliin Afthn Dord a JCH et AL+ A At DA

ent is present. The case with a single Media Segment using BaseURL element and SegmentBase

ity start time

i=1, .., N.

of
of

value
sum

Period in the

MPD except

f“,- tho lact onn aDPoyindlnd e chtaiand

last Period in the MPD:

— if the MPD@minimumUpdatePeriod attribute is not present, then PeriodEnd is d
end time of the Media
MPD@availabilityStartTime + MediaPresentationDuration .

Presentation,

£ iod. For th
UT I TasST OTIC, T 1T CTiounTTug 15 oo tarmiCctU oS carc-varaCc oT oIt 1T CT1ot0oOTUT € UT CIICTICAT T €I'10d. For t e

efined as the
i.e.

— if the MPD@minimumUpdatePeriod attribute is present, then PeriodEnd is defined as the

smaller value of
MPD@availabilityStartTime + MediaPresentationDuration .

© ISO/IEC 2019 - All rights reserved

FetchTime + MPD@minimumUpdatePeriod

and
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A.3.3 Start Time and Duration

In case the Segment base information contains the @duration attribute, then

the regular duration d is obtained 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 last Segment

in this Period, then the MediaSegment[i].duration is obtained as
PeriodEnd-MediaSegment.StartTime[i].

In case the Segment base information contains a SegmentTimeline element with Ns S elerlnents

referred as sg1, ..., Ns, then

the ¢[s] is the value of @t of the s-th S element divided by the value of the @t imesgad e attribyte,

the o is the value of @presentationTimeOffset for this Representation divided by the vajue of
the @tijnescale attribute,

the d[s] Is the value of @d of the s-th S element divided by the value ofthe @t imescale attribpite,
if the value of @r is greater than or equal to 0,
— the r[s] is one more than the value of @r of the s-th S element, and
— N=0
for s=1, {. Ns
— N=N+1
— MediaSegment[N].startTime=t[s]~0
— MediaSegment[N].duration=d|s]
— forjEl, .., r[s]

— |IN=N+1

— |MediaSegment[N].startTime=MediaSegment[N- 1].startTime + d[s]

— [MediaSegment[N].duration=d([s]

else

— the MPD duration MediaSegment[i].duration is obtained as d[0] unless this Segment is the last
Segment in this Period, then the MediaSegment[i].duration is obtained as
PeriodEnd-MediaSegment.StartTimel[i].

If neither the @duration nor the SegmentTimeline elementis given, then

184

N=1,

MediaSegment.startTime[1]=0,
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— MediaSegment.duration[1]=PeriodEnd - PeriodStart.

Ifthe Representation contains or inherits one or more SegmentList elements, providing a set of explicit
URL(s) for Media Segments, then all N Segment URLs are provided.

If the Representation contains or inherits a SegmentTemplate element with §Number$ then the URL
of the Media Segment i, MediaSegment.URL][i], is obtained by replacing the $Number$ identifier by
i-1+ @startNumber in the SegmentTemplate@media string.

If the Representation contains or inherits a SegmentTemplate element with $Time$ then the URL of
the Media Segment i, MediaSegment.URL[i], is obtained by replacing the $Time$ identifier by

MedigSegmentf{itstartTime i the—SegmentTempIatetmed iz string —as described in subclause
5.3.95.3.

A.3.4 Media Segment list restrictions

The Media Segment List is restricted to a list of accessible Media Segments, which/may be a subset of the
Media Segments of the complete Media Presentation. The construction is governed by the durrent value
of thq clock at the client NOW which is greater than or equal to the FetchTime of the MPD.

Segmlents may only be accessed during their Segment availability times! Generally, Any Segmeent may only
be |available for any time NOW  between MPD@availabilityStartffime and
MPD@availabilityEndTime. For times NOW outside this window, no Segments are avajlable.

Assume the parameter availabilityTimeOffset jis‘determined as the sum of 3ll values of
@avgilabilityTimeOffset on all levels that areyprocessed in determining the URL for the
corresponding segment. If the attribute @Gavailabi¥ityTimeOffset is not present, the value is of
availlabilityTimeOffset is 0. Then for setryices with MPD@type="'dynamic', the Segment
availgbility start time Taau[i] for a Segment i in a specific Period is determined as
MPD@davailabilityStartTime + PeriodStart + MediaSegment[i].staiftTime +
MediaSegment[i].duration - availabilityTimeOffset and the Segment availability|end time is
deterimined as MPD@availabilityStartTime + PeriodStart + MediaSegment[i].ktartTime +
@timeshiftBufferDepth + 2*MédiaSegment][i].duration..

In cage of MPD updates, assume.the variable CheckTime associated to an MPD with FetchTifne is defined
as the sum of the fetch” time of this operating MPD and the value of tI:e attribute
MPD@minimumUpdateReriod, i.e. CheckTime = FetchTime + MPD@minimumUpdateHeriod. The
CheckTime is defined-onthe MPD-documented media time axis; when the client's playback fime reaches
CheckTime - MPD@minBufferTime, it should fetch a new MPD.

Ther¢fore, based on an MPD that was fetched at fetch time FetchTime and has associated p check time
CheckTime,thelargest index imax that is accessible at time NOW for the last Period in the MPD|is imax = max;
{ Tavai[i],<=min(CheckTime, NOW) }.

A.4 Seeking

Assume that a client attempts to seek to a specific Media Presentation time Txin a Representation relative
to the PeriodStart time. According to subclause 7.2.1, the presentation times within each Period are
relative to the PeriodStart time of the Period minus the value of the @presentationTimeOffset, To,
of the containing Representation.

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 contain media samples for Media Presentation time Ty is obtained as the maximum
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Segment index i* for which the start time MediaSegment[i].startTime is smaller than or equal to the Ty.
The Segment URL is obtained as MediaSegment[i*].URL.

Timing information in the MPD may be approximate due to issues related to placement of Stream Access
Points, alignment of media tracks and media timing drift. As a result, the Segment identified by the
procedure above may begin at a time slightly after Tm and the media data for presentation time may be
in the previous Media Segment. In case of seeking, either the seek time may be updated to equal the first
sample time of the retrieved Media Segment, or the preceding Media Segment may be retrieved instead.
However, during continuous playout, including cases where there is a switch between alternative
versions, the media data for the time between Ty and the start of the retrieved Segment is always

available.

For accurate
(SAP). To d¢
information
presentatior

In the case ]
movie fragm|
for example,
the informat
presentatiorn)
previous Seg
these proced

In the case tl
the desired
conjunction
For example
time tp, with
a PTS expres

Also, not ne
presentatior
of the Medid
mapped to |
relevant parj
delays.

A.5 Supp

The client m
Segments or

seeking to a presentation time Ty, the DASH Client needs to access Stream Access’}
termine the SAP in a Media Segment in case of DASH, the client may, for example, us
in the Segment Index, if present, to locate the stream access points and the correspo
time in the Media Presentation.

hat the Media Presentation is based on the ISO base media file format.and a Segmer
ent, itis also possible for the client to use information within the 'moéf*and 'mdat 't
to locate Stream Access Points in the media and obtain the necessary presentation time
ion in the movie fragment and the Segment start time derived from the MPD. If no SAE
time before the requested presentation time T is available,'the client may either acce
ment or may just use the first SAP as the seek result. When\Media Segments start with :
ures are simplified.

nat the Media Presentation is based on MPEG-2 TS, the presentation units correspond
presentation time Tw can be identified by using the indexing information, if prese
with the differential value of the presentation.time stamps (PTS) within the Media Seg
if Tms denotes the presentation time corresponding to the last SAP leading the desireqd
a corresponding PTS denoted as PTSs, then the desired seek position within the med
sed as: [(Tw—Twms)*timescale + PTSs%233].

cessarily all information of the ‘Media Segment needs to be downloaded to acces
time Tu. The client may for example initially request the Segment Index from the begi
Segment using partial HITP GET. By use of the Segment Index, Segment timing c
pyte ranges of the Segment. By continuously using partial HTTP GET requests, onl
ts of the Media Segment may be accessed for improved user experience and low stz
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If a specific Representation or SubRepresentation element includes the @maxPlayoutRate
attribute, then the corresponding Representation or Sub-Representation may be used for the fast-
forward trick mode. The client may play the Representation or Sub-Representation with any speed up to
the regular speed times the specified @maxPlayoutRate attribute with the same decoder profile and
level requirements as the normal playout rate. If a specific Representation or SubRepresentation
element includes the @codingDependency 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.
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Sub-Representations in combination with Index Segments and Subsegment Index boxes may be used for
efficient trick mode implementation. Given a Sub-Representation with the desired @maxPlayoutRate,
ranges corresponding  to SubRepresentation@level all level values from
SubRepresentation@dependencylLevel may be extracted via byte ranges constructed from the
information in Subsegment Index Box. These ranges can be used to construct more compact HTTP GET
request.

A.6 Switching Representations

Representation from the time point where the "old" Representation has been presented. Orlce switching
is degired, the client should seek to a SAP for each media stream in the “new” Representation at a desired
presgntation time tp later than and close to the current presentation time.,Presenting the “old”
Repré¢sentation up to (but not included) the presentation time of the SAP in the “new” Representation
and presenting the “new” Representation from the presentation time of-the SAP enables seamless
switching.

If @segmentAlignment is set to true and the @startWithSAP s(set to 1 or 2 then the client may
switch at any Segment boundary

— By just concatenating Segments with consecutive Segment numbers from different Representations,
if @bitstreamSwitching flagis set to true on the parent Adaptation Set, or

|
o

y loading the Initialization Segment or Bitstream Switching Segment for the new Representation
hefore processing the new Segment.

No overlap downloading and decoding is required.

If @segmentAlignment is set to Atrue and the @startWithSAP is set to |3 and the
Representation@mediaStreamStrxucturelId is identical for the two Representatigns, then the
clienf may switch at any Segment boundary by just concatenating Segments with consecutive Segment
numbers from different Representations, without re-initialization of the medja decoder.
@bifgstreamSwitching should be set to true in this case.

The $ame can be achieved’ on Subsegment level with @subsegmentAlignment set|to true and
@sulsegmentStartsSWithSAP the same values and conditions as above.

A.7 Reactioni-to error codes

The DASH access client provides a streaming service to the user by issuing HTTP requests for Segments
atappropriate times. The DASH access client may also update the MPD by using HTTP requedts. In regular
operdtiomrmmode; theserver typicatty respomds tosuch requests withrstatustode 260 0K (forregular 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 IETF RFC 7231) 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.

© ISO/IEC 2019 - All rights reserved 187


https://iecnorm.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

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 cases, the client should check if the precision of the time synchronization to a
globally accurate time standard is sufficiently accurate. If the clock is believed accurate, or the error re-
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From a client perspective, Period boundaries may require processing that makes fully continuous playout
impossible or at last practically complex. For example, the content may be offered with different codecs,
different language attributes, different protection and so on. The client is expected to play the content
continuously across Periods, but there may be implications in terms of implementation to provide fully
continuous and seamless playout. It may be the case that at Period boundaries, the presentation engine
needs to be reinitialised, for example due to changes in formats, codecs or other properties. This may
result in a re-initialisation delay. Such a re-initialisation delay should be minimized.

If the client presents media components of a certain Adaptation Set with a specific value foo for the
AdaptationSet@idinone Period, and if the following Period has assigned an identical Asset Identifier,
then the client is suggested to identify an associated Period and, in the absence of other information,
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continue playing the content in the associated Adaptation Set, i.e the Adaptation Set with value foo for
the AdaptationSet@id.

If the client presents media components of a certain Sub-Representation in one Period, and if the
following Period has assigned an identical Sub-Asset Identifier, then the client is suggested to identify an
associated Period and, in the absence of other information, continue playing the content in the associated
Sub-Representation.

If furthermore the Adaptation Sets are period-continuous or period-connected as defined in subclause
5.3.2.4, i.e. the presentation times are continuous and this is signalled in the MPD, then the client is
expected to seamlessly play (as defined in subclause 4.5.1) the content across the Period boundary. Most

suita )]1_y thechent may-comntinme p‘la_yius the Representatiomin the Adaptatiuu Setwiththesame @id, but
there|is no guarantee that this Representation is available. In this case, the client is expectedfo seamlessly
switch (as defined in subclause 4.5.1) to any other Representation in the Adaptation {et. If period
contihuity is signalled and if continuously playing, then the client should ignere the palue of the
@prgsentationTimeOffset attribute and just continue processing the incofming Segments. If period
connegctivity is signalled and if continuously playing, then the client is expécted to inform the media
decodler on a timeline discontinuity obeying the value of @presentationT#meOffset atfribute, butit
may ¢ontinue processing the incoming Segments without for example, rfe-initializing the meflia decoder.

A.10 Usage of Bandwidth and Min Buffer Timein'DASH Client

In a §imple and straightforward implementation, a DASH-Client decides downloading the next segment
based on the following status information:

[

he currently available buffer in the media pipeline, buffer,

.

he currently estimated download rate, raté;
— the value of the attribute @minBuffgrTime, MBT,
— the set of values of the @bandwi/dth attribute for each Representation i, BW[i].

The thsk of the client is to select.a suitable Representation i.

The relevant issue is thatstarting from a SAP on, the DASH Client can continue to playout the data. This
means that, at the curgenttime, it does have buffer data in the buffer. Based on this model, the client can
dowrlload a Represeftation i for which BW[i] < rate*buffer/MBT without emptying the buffér.

In this model, some idealizations typically do not hold in practice, such as constant bitfate channel,
progressive download and playout of Segments, no blocking and congestion of other HTTP requests, etc.
Therg¢fore, . aDASH Client should use these values with care to compensate such practical citrcumstances;

espedially~variations in download speed, latency, jitter, scheduling of requests of media coxlnponents, as
well ast0 address other practical circumstances

One example is if the DASH Client operates on Segment granularity. As in this case, not only parts of the
Segment (i.e. MBT) need to be downloaded, but the entire Segment, and if the MBT is smaller than the
Segment duration, then rather the segment duration needs to be used instead of the MBT for the required
buffer size and the download scheduling, i.e. download a Representation i for which
BWIi] < rate*buffer/max_segment_duration.
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A.11 Location and reference resolution

This document defines several functionalities in order to provide a consistent set of URLs for MPD
updates, DASH segments and other resources in the MPD.

Specifically, in subclause 5.3.1.2, the MPD . Location element is defined and rules for MPD updates using
this element are defined in subclause 5.4.1. In subclause 5.6.4, reference resolution is defined, i.e. the
usage of MPD URLs as well BaseURL elements on different levels. Subclause 5.6.5 defines the usage of
multiple BaseURL elements.

Based on th
to operate ag

— For N
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— Base

Client requests Segments according to the following priority
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follows:

1PD update requests (when due) according to clause 5.4, the DASH Client requests the
rding to the following priority

— If at least one MPD . Location element is present,
— the value of any MPD . Location element is used as.the MPD request URL
— else

— If the HTTP request results in an HTTP redirect using a 3xx response cod
redirected URL replaces the original manifest URL,

— else
— If present and knownjthe original manifest URL is used for updates
— else updates cannot be done, and client may terminate the service
— In addition, the manifest URL as derived above provides an implicit base URI
— Any present BaseURIrelement does not apply to MPD updates

d on the knowledge of the MPD request URL according to the previous algorithm, the

— If present, any absolute base URL or an absolute URL is used,

— Else

cted

MPD

e, the

DASH
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— Ifthe base URL is known

— the base URL from the above MPD request URL provides the base UR
the relative base URL is used for the segment requests

— else

— the service may be terminated.

Land
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Annex B
(normative)
MPD schema

The schema of the MPD for this document is provided at https://standards.iso.org/iso-iec/23009/-1/ed-
4/en (DASH-MPD.xsd).
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Annex C
(normative)

MIME type registration for MPD

C.1 General

This annex provides the formal MIME type registration for the MPD. It is referenced from the registry at

http://www|

iana.org/.

C.2 MIME

The MIME T)

192

M]
M]
Re

Op

type and subtype

ME media type name:
ME subtype name:
quired parameters:

tional parameters:

Encoding considerations:

Se

Curity considerations:

pe and Subtype are defined as follows:

application
dash+xml

None

The 'profiles' patameter as documented in Annex (

UTF-8

The MPD is\a’Media Presentation Description and conta
referencesto other resources. It is coded in XML, and th
are rigks that deliberately malformed XML can cause se
issues. In addition, an MPD can be authored that causes
receiving clients to access other resources; if widely

distributed, this can be used to cause a denial-of-service
attack.

The Media Presentation Description (MPD) format does
incorporate any active or executable content. However,
forms of material from outside sources can be reference
an MPD, and this material can contain active or executal
content. Such material is expected to be identified by its|
MIME type, and the security considerations of that form|
should be taken into account.

ns
ere
turity

not
other
d by
ble
own
at

Hoperating imamr insecure environmentard 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 W3C
Recommendation “XML Encryption Syntax and Processi

ng”.

If operating in an insecure environment and required by the
content/service provider, the digital signing and verification
procedures specified in the W3C Recommendation “XML
Signature Syntax and Processing” may be used to protect data

origin authenticity and integrity of the MPD.
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- Inter_opera.bility The specification defines a platform-independent expression
considerations: of a presentation, and it is intended that wide interoperability
can be achieved.
— Published specification: ISO/IEC 23009-1, Information technology — Dynamic adaptive

streaming over HTTP (DASH) — Part 1: Media presentation
description and segment formats

— Applications which use this Various
media type:

— Additional information:

— File extension(s): mpd
— Intended usage: common
— Other information/general None
comment:
— Author/Change controller: ISO/IEC JTC1/SC29 (MPEG)

C.3 Profiles parameters

Patameter name: profiles

Parameter value:  The 'profiles’ parameter is\an optional parameter that indicates one|or more
profiles to which the file‘claims conformance. The contents of this aftribute shall
conform to either the pro-simple or pro-fancy productions of
IETF RFC 6381:20%11, subclause 4.5. The profile identifiers reported|in the MIME
type parametershould match identically the profiles reported in thq profiles
attribute in the MPD itself (see Clause 8).

EXAMPLE

appllication/dash+xml;profiles="urn:mpeg:dash:profile:full:2011,uyn:3GPP:P
SS:grofile:DASH1OY

C.4 MPD Anchors

C.4.1| General

sdela DNAINATY . - " HRILEL
URIs forresourceswith MiMEtypeapptiteatiorAdesirt=mtmayuse YRHragmentsyntax to start a

presentation at a given time and a given state.

An MPD anchor is a set of Representations being presented and a time offset from the start of a period on
the media timeline. These are expressed using URI fragment syntax. This annex defines one temporal
parameter, position, and two context parameters, state and selection, in order to express the state of a
DASH media presentation.

URI fragment starts with the '#' character, and is a string terminating the URI. MPD fragments shall be an
ampersand-separated list of key=value pairs, with syntax and semantics of key and value parameters
defined in Table C.1 of C.4.2.
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C.4.2 Parameters

Table C.1 — Parameters for MPD Anchors

Key Value Semantics
T Time or time range in the same format | If the parameter starts from an integer, it signifies the
as defined in W3C Media Fragments time since the beginning of the period indicated by the
URI 1.0 (basic). period parameter.
See W3C Media Fragments URI 1.0 If the t parameter is not present, its default value is t=0
(basic) for validity rules and (ie start from the heginning of the Period)
recommended behaviour. , )
NOTE If period parameter is not present, the default
Optionally, prefixed comma-separated | Period is the first period of the presentation:
pair of numbers. See C.4.4 for validity ] N
rules and recommended behaviour. If the parameter starts from prefix posix it signifies
the absolute time range defined in seconds of
Coordinated Universal Time (ITU-R TF.460-6). Thig§ is
the number of seconds since 01-01-1970 00:00:00
UTC. Fractions of seconds may jbe optionally specified
down to the millisecond level.
The posix notation,deciments the absolute time in
the MPD.
This notation,shal only be used if
MPD@avaidabilityStartTime is present.
This t=posix:xxx notation parameter shall not he
used'if.a period parameter is used. In addition, at
most one of the two parameters, period and t shall
be present in an anchor.
A special value "now' indicates the latest available
segment, i.e. "live edge".
period String Value of a Period parameter Period@id. If peridd
parameter is not present, the default value of the @i d
attribute value of the Period with the earliest
PeriodStart.
track string Value of a single AdaptationSet@id
group string Value of a single AdaptationSet@group
NOTE 1 Percentcoding, defined in IETF RFC 5986, needs to be used for all reserved characters in parameter
values.
NOTE 2 | “Ability to address elements in the MPD depends on the Period@id, AdaptationSejt@id

and AdaptationSet@group. Hence MPD authors are encouraged to put these attributes explicitly into

the MPD if they intend to make MPDs addressable.

C.4.3 Examples

42nd second of Period1 my . mpd#t=42&period=Periodl

my.mpd#t=42&period=Periodl

42nd second from the start of the presentation, English 5.1 audio and video

my.mpd#t=42&track=enbl&track=vid
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A range from 60s to 180s of the presentation

my.mpd#t=60,180

Start a live stream at Wed, 21 Jan 2015 20:04:05 GMT

my.mpd#t=posix:1421870645

Start a live stream at Wed, 21 Jan 2015 20:04:05 GMT, English 5.1 audio and video

my.mpd#t=posix:1421870645&track=en5l&track=vid

o COMNT
U0 Ulvl'l

P
P

%
ry .mpd#t=posix:1421870645,1421883873

Play the stream from the latest available segment to Wed, 21 Jan 2015 23:44:33 GMT

nfy .mpd#t=posix:now, 1421883873

Play the stream from the earliest available segment to Wed, 21 Jan 2015-23444:33 GMT

ny . mpd#t=posix:0,1421883873

C.4.4| Handling UTC parameter

The fpllowing notation is used in this clause:

N is the UTC time at the moment the URL is requested;

His the earliest available segment time in the eurrent presentation at time N;
His the latest availability segment time in‘the current presentation;

Yis the start time in the posix anchor;

T is the end time in the pos ix-anchor.

If T ig not specified, or larger.than F, its value shall be considered to be equal to F.

If S is|not specified, itsvalue shall be considered to be equal to E. If S is “now”, its value is N.

e YAZ .1 4 T [aVa Xl lite Yo NV IV BiEs Yo Wal
LOVVCU, 241 JdIl U 1O £0.77.00 UV
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Annex D
(normative)
DASH Metrics

D.1 General

This annex defines the ISO/IEC 23009-1 DASH Metrics. The normative aspects of the annex are defined

in D.4, nam(
collection off
background

D.2 DASH

The DASH-M
as defined in

the metrics. The client reference model in D.2 and the observation points in D:3 ‘ser
information.

-Metrics client reference model

etrics client reference model is depicted in highlighting so-called/observation points
D.3.

bly the semantics of the metrics and the associated keys to be used for requestin|g the

Ve as

(OPs)

HTTP Requ:Lt for
DASH Segments DASH’-,rg_{}‘abled Media
| DASH Client Application
HTTP Respdnse: Output
DASH Segnlnts
Observation Observation Observation
Point 1 Poixt2 Point 3
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Furthermorg
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Figure D.1 — DASH-Metrics client reference model

cess client as defined.in.subclause 4.2 issues HTTP requests (for DASH data structures
'P request responses (containing DASH data structures). Data structures may typica
ents or partial Segments. This input/output interface from the network towards the

rred to as observation point 1 (OP1).

, the DASH Client delivers encoded media samples to the DASH-enabled applicatid
essingzand may receive also commands from it. This input/output interface of the
sthe’'DASH-enabled application is referred to as observation point 2 (OP2).

,and
lly be
DASH

n for
DASH

NOTE

Furthrer processing cam inctude de=mmuttiptexing—{of audio/video)—amd;/or decoding pote

involving several buffers.

1tially

Finally, the DASH-enabled application delivers decoded media samples to the media output, which
displays the media to the user. This outputinterface towards the user is referred to as observation point 3

(OP3).

D.3 Definition of observation points

D.3.1 General

This clause defines the observation points as depicted in Figure D.1.
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D.3.2 Observation point 1

The observation point 1 (OP1) is defined as:
— a set of TCP connections each defined by its destination [P address, initiation, connect and close

times;

— asequence of transmitted HTTP requests, each defined by its transmission time, contents, and the
TCP connection on which it is sent; and

— for each HTTP response, the reception time and contents of the response header and the reception
tJTme of each byte of the response body.

NOTE The contents of the response body is fully defined by the contents of the request and.respjnse headers.
D.3.3 Observation point 2

The dbservation point 2 (OP2) consists of encoded media samples. Each encodéd media sample is defined
as:

=

hedia type;
— decoding time;
— presentation time;

— the @id of the Representation from which the sample is taken; and

[

he delivery time.
D.3.4 Observation point 3

The dbservation point 3 (OP3) consists of decoded media samples. Each decoded media sample is defined
as:

(=

he media type;

—t

he presentation tintestamp of the sample (media time);

(=

he actual presentation time of the sample (real time); and

(=

he @1d.of the Representation from which the sample is taken (the highest dependengy level if the
ample was constructed from multiple Representations).

wn

D.4 Semantics of the DASH metrics
D.4.1 General

This subclause provides the general QoE metric definitions and measurement framework.

The semantics are defined using an abstract syntax. Items in this abstract syntax have one of the following
primitive types (Integer, Real, Boolean, Enum, String) or one of the following compound types:

— Objects: an unordered sequence of (key, value) pairs, where the key always has string type and
is unique within the sequence.
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— List:an ordered list of items.

— Set:an unordered set of items.

Additionally, there are two kinds of timestamp defined, i.e. real time (wall-clock time) with type Real-
Time and media time with type Media-Time.

Where lists are defined, the name 'entry' is used to define the format of each entry, but since lists
contain unnamed entries, this name would not appear in any concrete syntax.

Each metric is defined as a named list of entries that logically contains the metric information for the

entire MediarPresemntatiomReporting of these tists, whether dome at theend of the Media Presentat
incrementally during the Media Presentation, is outside the scope of this document.

D.4.2 TCP donnections

Table D.1 contains the metric defining the list of TCP connections. The key in Table D:1-shall be us

refer to the metric as defined in Table D.1.

Table D.1 — List of TCP connections

on or

ed to

Key Type Description
TcplList List List of HTTP request/response transactions
Entry Object An entry for a single HFTP request/response
t¢pid Integer Identifier of the TCP connection on which the HTTP request
was sent.
dest String IP Addressof the interface over which the client is receiving the
TCP data,
topen Real-Time Theime at which the connection was opened (sending time of
the initial SYN or connect socket operation).
t¢lose Real-Time The time at which the connection was closed (sending or
reception time of FIN or RST or close socket operation).
t¢onnect Integer Connect time in ms (time from sending the initial synchronjze
message (SYN) to receiving the acknowledgement (ACK) orj
completion of the connect socket operation).

D.4.3 HTTH request/respense transactions

Table D.2 contains the 'metric defining the List of HTTP Request/Response Transactions. The K
Table D.2 shall be used to refer to the metric as defined in Table D.2.

ey in
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Table D.2 — List of HTTP request/response transactions

Key Type Description
HttpList List List of HTTP request/response transactions
Entry Object An entry for a single HTTP request/response

tcpid Integer Identifier of the TCP connection on which the HTTP request
was sent.

type Enum This is an optional parameter and should not be included in
HTTP request/response transactions for progressive download.
The type of the request:
— MPD
— XLink expansion
— Initialization Segment
— Index Segment
— Media Segment
— Bitstream Switching Segment
— other

url String The ériginal URL (before any redirects or failures)

actualurl String Theactual URL requested, if different from above

range String The contents of the byte-range-spec part of the HTTP
Range header.

trequest Real -Time | The real time at which the request was sent.

tresponse Real-Time | The real time at which the first byte of the responsq was
received.

responsecddy’| Integer The HTTP response code.

e

interval Integer The duration of the throughput trace intervals (ms), for
successful requests only.

Erace List Throughput trace, for successful requests only.

Entry Object A single throughput measurement entry.
S Real-Time | Measurement period start.
Integer Measurement period duration (ms).
List List of integers counting the bytes received in each trace
interval within the measurement period.
NOTE1 Information additional to that specified in the type can be returned, for example if a client makes a

request for a initialization information from a self-initializing Media Segment then Segment Index may also be

received.

© ISO/IEC 2019 - All rights reserved
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NOTE 2

NOTE 3

All entries for a given object have the same URL and range and so can easily be correlated. If there
were redirects or failures, there would be one entry for each redirect/failure. The redirect-to URL or alternative
url (where multiple have been provided in the MPD) appears as the actualurl of the next entry with the
same url value.

The periods in Entry are expected to be those periods where the client was actively reading from
the TCP connections (i.e. they are expected to not include periods where the TCP connection is idle due to zero
receive window).

The end of the last measurement period in the trace shall be the time at which the last byte of the
response was received.

The intery

The key Ht ¢
n ms and 4
IndexSegmn
transactions
concerning 3
with differer]

An HTTP transaction that is not finished within a QoE metric collection(périod shall not be includ

the metrics.

D.4.4 Reprs

Table D.3 de
to the metrid

al and trace shall be absent for redirect and failure records.

pList (n, type) where n is a positive integer is defined for an HttpList with an inter
[ype is one of MPD, XLinkExpansion, InitializationSegment, MediaSeqr
ent BitstreamSwitchingSegment or other. If type is not présent, all
are requested to be collected. If type is present, it specifies that the}HTTP transa
resource equal to type are requested to be collected. Multiple keysiHttpList(n, t
t values of n and type may be present for a single @metrics afttribute value.

bsentation switch events

fines the metric for Representation switch eventS/The key in Table D.3 shall be used to
as defined in Table D.3.

Table D.3 — List of Representation switch events

val of
hent,
HTTP
rtions
ype)

ed in

refer

Key

Type Description

RepSwitc

hList List List of Representation switch events (a switch
event is the time at which the first HTTP reques
for a new Representation, that is later presente

sent)

Ent

Qbject A Representation switch event.

Real-Time Time of the switch event.

mt Media-Time The media presentation time of the earliest acc
unit (out of all media content components) play

out from the “to” Representation.

bsS
ed

to String value of Representation(@id identifying

tlhe

switch-to R npvncnnfnfi on

lto Integer If not present, this metrics concerns the
Representation as a whole. If present, 1to
indicates the value of

SubRepresentation@level within

the Representation.

Representation identifying the switch-to level of

D.4.5 Buffe

r level

Table D.4 defines the metric for buffer level status events. The key in Table D.4 shall be used to refer to
the metric as defined in Table D.4.
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Table D.4 — List of buffer level

Key Type Description

playout at normal speed.

BufferlLevel List List of buffer occupancy level measurements during

current playout time.

Entry Object One buffer level measurement.
t Real-Time Time of the measurement of the buffer level.
level Integer Level of the buffer in milliseconds. Indicates the

playout duration for which media data of all active
media components is available starting from the

The key is Buf ferLevel (n), where n is a positive integer defined to refer to the‘metric
buffef level is recorded every n ms.

D.4.6 Play list

Decogled samples are generally rendered in presentation time sequence, each at or close tg

in which the

its specified

presgntation time. A compact Representation of the information flow‘¢an thus be constructed from a list

of time periods during which samples of a single Representation were continuously render
each was presented at its specified presentation time to some specific level of accuracy (e.g

Such |a sequence of periods of continuous delivery is started by a user action that reques

begin at a specified media time (this can be a "play”, *séek" or "resume" action) and co
playgut stops either due to a user action, the end of the'content, or a permanent failure.

Tablg D.5 defines the play list event metric. The key'in Table D.5 shall be used to refer to {
defingd in Table D.5.

Table D.5 — Play list

ed, such that
+10 ms).

[s playout to
ntinues until

he metric as

Key Type Description

PlayList Eist Alist of playback periods. A playback period
interval between a user action and whichevg
soonest of the next user action, the end of pl
failure that stops playback.

is the time
bI' OCCUT'S
hyback or a

playout)
- UserSeek -Userseekrequest

- Resume - Resume from pause

requested quality change)

© ISO/IEC 2019 - All rights reserved

Bntry Object A record of a single playback period.
start Real-Time Timestamp of the user action that starts the|playback
period.
msfiart Media-Time | The presentation time at which playout was|requested
by the user action.
Starttype Frrom Typeof useractiomwhich triggered ptayout

- NewPlayout - New playout request (initial

- OtherRequest - Other user request (e.g. user-
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Key Type Description

- StartOfCollection - Start of a metrics
collection period (hence earlier entries in the
play list not collected)

- SpeedChange - User-requested change in
playspeed, other than resume from paused

trace List List of periods of continuous rendering of decoded
samples.
Entry Objects Single entry in the list.
representatio | String The value of the Representation@id of the
nid Representation from which the samples were taken
subreplevel Integer If not present, this metrics concerns the Representation

as a whole. If present, subreplevelindicates thg
greatest value of any
Subrepresentation@levelbeing rendered.

start Real-Time The time at which the first sample was rendered.
mstart Media-Time | The presentation timeof the first sample rendered.
duration Integer The duration of thé«continuously presented samples

(which is the same-in real time and media time).
“Continuouslypresented” means that the media clodk
continued4oe advance at the playout speed throughoput
the intetval.

playbackspeed | Real Theplayback speed relative to normal playback spe¢ed
(i:e.normal forward playback speed is 1.0).

stopreason Enum The reason why continuous presentation of this
Representation was stopped. Either:

- RepresentationSwitch - Representatign
switch (not relevant in case of progressive
download)

- Rebuffering - Rebuffering

- UserRequest - User request

-  EndOfPeriod - End of Period

- EndOfContent - End of content

- EndOfCollection - End of a metrics
collection period

- Failure - Failure
- ClientPlaybackAction - Client-initiated

change in playback (e.g., seek or change in
playspeed), other than pausing to rebuffer
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The trace can include entries for different representations that overlap in time, because multiple

representations are being rendered simultaneously, for example one audio and one video Representation.

D.4.7 Device information

This metric contains information about the displayed video resolution as well as the physical screen
characteristics. If the video is rendered in full-screen mode, the video resolution usually coincides with
the characteristics of the full physical display. If the video is rendered in a smaller subwindow, the
characteristics of the actual video window shown are logged.

If known by the DASH Client, the physical screen width and the horizontal field-of-view are logged.

The metric is logged at the start of each QoE reporting period, and whenever the character
durinlg the session (for instance if the device is rotated from horizontal to vertical érientat

istics change

ion, or if the

subwiindow size is changed).
Tablg D.6 defines the device information metrics. If an individual metric cannot be logged, its value is set
to 0 (gero).
Table D.6 - Device information
Key Type Description
DevifeInformationList |[List A list of device inforfnfation objects.
Eptry Object A single object’eontaining new device information.
start Real-Time |Timestampwhen the device information was logged.
mstart Media-Time |The ptesentation time at which the device information was logged.
videoWidth Integer The width of the displayed video, in screen pixels (not encode{l video pixels).
videoHeight Integer The height of the displayed video, in screen pixels (not encodefl video pixels).
screenWidth Integer The total width of the screen, in screen pixels.
screenHeight Integer The total height of the screen, in screen pixels.
pixelWidth Real The width of a screen pixel, in millimetres.
pixelHeight Real The height of a screen pixel, in millimetres.
fieldOfView Real The actual or estimated horizontal angle subtended at the eyd by the screen,
measured in degrees.
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Annex E
(normative)
Byte range requests with regular HTTP GET methods

E.1 Background

There are deployment environments where HTTP partial GET is not supported, or results in the return

of the entire| rather than partial target. This represents a problem for DASH Clients. It is expect

edl that

these problems gradually disappear, but until this will be the case, a method is provided to netexiclude
DASH Client$ operating in these environments and service providers wanting to support such.cliengs are

excluded fro

in this document.

To address fhese requirements, the BaseURL@byteRange attribute may be-present. If presg
provides indication that resources offered in the MPD that are requested by a HTTP partial
(e.g. Segments for which HTTP-URLs contain byte ranges or Subsegments).{nay also be requested
a regular HT]

of aHTTP pa
only use thi

request segj
Subsegments

E.2 Const

The BaseURL@byteRange attribute representsta template that may be used to construct 4

requesting a
the required
HTTP Range|

specified in the HTTP Range header.
The BaseUH

listed in Tab

The byte ran|
in the first
Squerys id
in IETF RFC

If the templ
unspecified.
element and

using this DASH standard to deploy media streaming services using the formats de

TP GET and mapping the information that is otherwise addéd)in the Range header i
rtial GET into the request URI of a regular HTTP GET request.it is expected that DASH C
5 method if HTTP partial GET requests fail. If DASH €Clients only have this alternat

D«

ruction rule

byte range (a “byte range URL”) from a resource, given the original URL of the resourg

header should be identical to the result of requesting the original URL with the byte

' LebyteRange contains a template string that contains one or more of the identific
e E.1. The string shall'contain identifiers $first$ and $1ast$ as specified in Table |

ge URL shall be'constructed from the template string by substituting the identifiers spe
column of ‘Fable E.1 with the values specified in the second column of Table E.1.
bntifier jssot present in the template and the query portion of the original URL as de
B986 is-not empty, then the string “?” query shall be appended to the constructed U}

pte string contains unrecognized identifiers, then the result of the URL construct

:

fined

nt, it

GET
using
| case
lients
ve to

hents or Subsegments, then it is expected that théy request single units of segments or

URL
e and

byte range. The result of issuing-a GET request to this byte range URL without including the

range

bT'S as
5.1
cified
[f the
fined
L.

on is

i thisTase, it isexpected that the DASH Client ignores the emntire comtaiming ByteR
the processing of the MPD continues as if this ByteRange element was not present.

nge

Strings outside identifiers shall only contain characters that permit to form a valid HTTP-URL according

to IETF RFC

204

3986.
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Table E.1 — Identifiers for Byte Range Templates

$<Identifier>$

Substitution parameter

$9

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

Sbase$

The identifier shall be substituted by the scheme ":" hier-part of the original
URL as defined in IETF RFC 3986.

Squery$

The identifier shall be substituted by the query part of the original URL as defined in
IETF RFC 3986. If the query part of the original URL is empty then inclusion of this
identifier in the template shall cause removal of the separator character immediately

lJl C\,Cdllls LIIC YkiuCJ_ _Y Y ldCllLlflCl 111 L}IC LCllllJlClLC DLl llls ll LllClL Lllal GLLCI S nOt the "?"
character, or, otherwise, the separator character immediately following th[e Squerys$
identifier if present.

Sfilrst$s

The identifier shall be substituted by the byte offset of the first byte’in a range and shall
be identical to the value of 'first-byte-pos' of 'byte-rangg-spec' of
IETF RFC 7231:2014, 2.1, if this request would be executed using a partial GET request.

$lasts

The identifier is substituted by the byte offset of the-last'byte in the rangg; that is, the
byte positions specified are inclusive. It shall be' identical to the value|of 'last-
byte-pos' of 'byte-range-spec' of IETFRFC 7231:2014, 2.1, if|this request
would be executed using a partial GET request:

E.3 Examples

Original URL http://cdn.example.com/movies/134532/audiofen/aaco6
4 . mp4?token=8%87r08f2gf087g28gf926

Bytd Range 1876-23456

BaseURL@byteRange Sbase$ /range/S$first$-$last$

Bytg range URL

https//cdn.example.com/movies/134532/audiofen/aaco
4.mpd/range/1876-
23%562token=8787r08£2g£087g28g£926

Original URL http://cdn.example.com/movies/134532/audiofen/aaco6
4 .mp4

Bytd Range 1876-23456

BaseURL(@byteRange Sbase$?SqueryS&range=$first$-$lasts

Bytg range URL

http://cdn.example.com/movies/134532/audiofen/aaco
4 mpd2range=1876-23406

Original URL http://cdn.example.com/movies/134532/audio/en/aac6
4 . mp4?token=8787r08f2gf087g28g£926

Byte Range 1876-23456

BaseURL(@byteRange Sbase$?SqueryS&range=$first$-$lasts

Byte range URL http://cdn.example.com/movies/134532/audio/en/aac6

4. .mp4?token=8787r08f2gf087g28gf926&range=1876-
23456
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Annex F
(informative)

Guidelines for extending DASH with other delivery formats

F.1 Adding delivery formats to DASH

In order to support use with DASH, a delivery format should have the property that decoding and

playback of 4
amount larg

For example|
followed by
given only th
in this docu
Segment and
other Subseg

Additionally
range within
unit is the in

index withoyit downloading the whole Segment. The position of-the index may also be advertised

MPD or the
Subsegment
may be dired

F.2 Medi;

A specificati
Definitid

Descript
and a Mg

In addition,

Index Se

Bitstrea

iny portion of the media can be achieved using a subset of the media that is only a cor
er than the portion of the media to be played.

a delivery format following this property is one for which the media is stored.as a h
h sequence of small blocks, with the property that any block can be decoded and playe
at block and the header. The definition of these blocks and the mappingto-the Subsegr
ment are encouraged. A Subsegment may be defined as a contigueus time interva

a contiguous byte range of a Segment for which no overlap in both’dimensions wit
ment in the Segment exists.

itis desirable that the delivery format supports some kind,ef“index” which enables th¢
the Segment corresponding to any given time range to be.efficiently discovered. A su
dexing of Subsegments. [t should be possible to discover the position in the Segment

index may be provided as a separate Index Segment. The Segment Index ('sidx
Index ('ssix"'), both defined in ISO/IEC 14496-12, may serve as a starting point aj
tly applied to any other media format.

A Presentation authoring rules

bn for how to use a media container format with DASH should include:

n of the MIME type for the Representation as a concatenation of Segments.

ion of either a self-initializing Media Segment or the combination of an Initialization Seg
edia Segment format.

he specification may further define:

gments;

n switching segments;

stant

pader
d out
nents
| of a
h any

e byte
table
bf the
n the
') or
hd/or

ment

Interpretation of a media Stream Access Point (SAP), potentially different types as defined in

subclause 4.5.2 in the context of the media container format. (The SAP types are fully defined in
ISO/IEC 14496-12, Annex I and should not be re-defined, but the interpretation of those definitions
in media-container-specific language may be necessary);

@subse

206

gmentAlignment. These should align with the definitions in this document.

Container-format-specific semantics for the @bitstreamSwitching, @segmentAlignment and
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Representation attributes present in the MPD may also be repeated in the media itself, e.g. in an
Initialization Segment or a Media Segment. The media content should be provided such that no mismatch
between these two values occurs. If it does, the value in the media itself is expected to take precedence
over values expressed in the MPD, especially when used in the media decoding process.
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Annex G
(informative)
MPD Examples and MPD Usage

All examples are provided at https://standards.iso.org/iso-iec/23009/-1/ed-4/en with the file naming

convention:

example-G<subsection>[<order in subsection>] .mpd

G.1 Example MPD for ISO Base media file format On Demand profile

This subclau
multiple lang
content avai
of 64 kbits 4
between 256

The Media P
subclause 8.

puages, subtitles, content protection and multiple base URLs. This MPD document des¢
able from two sources (cdn1 and cdn2) that has audio available in English or French at
nd 32 kbits and subtitles in German. Six versions of the video are prowided at bi
kbit/s and 2 Mbit/s in different spatial resolutions. Content protection.s.applied.

resentation complies with the ISO Base media file format On Demand-profile as defir
B.

se provides a simple example for a static presentation with self-initializing Media Segnllents,

ribes
rates
rates

ed in

<?xml verg

<MPD
xmlns i
Xmlnss
XS1i:sd
type='
mediaH
minBuHi

profil

<Basel

<Basel

<Perid
<!

<A
subsegmenT]

ion="1.0" encoding="UTF-8"?>

xsi="http://www.w3.0rg/2001/XMLSchema-instance"
"urn:mpeg:dash:schema:mpd:2011"
hemalLocation="urn:mpeg:dash:schema:mpd:2011 DASH=MPD.xsd"
static”

resentationDuration="PT3256S"

ferTime="PT1.2S"

es="urn:mpeg:dash:profile:isoff-on~demand:2011">

RL>http://cdnl.example.com/<7BaseURL>
RL>http://cdn2.examplel com/</BaseURL>

d>
-- English ARdio -->

daptationSet mimeType="audio/mp4" codecs="mp4a.40" lang="en"
Alignmapt="true" subsegmentStartsWithSAP="1">

<CGontentProtection schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/

xRepresentation id="1" handwidth="64000">

<!

<BaseURL>7657412348.mp4</BaseURL>
</Representation>
<Representation id="2" bandwidth="32000">
<BaseURL>3463646346.mp4</BaseURL>

</Representation>

</AdaptationSet>

-- French Audio -->

<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40.2" lang="fr"
subsegmentAlignment="true" subsegmentStartsWithSAP="1">

208
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<ContentProtection schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/>
<Role schemeIdUri="urn:mpeg:dash:role:2011" value="dub"/>
<Representation id="3" bandwidth="64600">
<BaseURL>3463275477 .mp4</BaseURL>
</Representation>
<Representation id="4" bandwidth="32000">
<BaseURL>5685763463.mp4</BaseURL>

</Representation>
</AdaptationSet> cb
<!-- Timed text --> Q\
<AdaptationSet mimeType="application/ttml+xml" lang="de"> h<~

<Role schemeIdUri="urn:mpeg:dash:role" value="subtitle"/> (§2f

<BaseURL>796735657.xml</BaseURL> (1/

</Representation> \\Q/C)

O
2

<l-- Video --> g\

<Representation id="5" bandwidth="256">

</AdaptationSet>

<AdaptationSet mimeType="video/mp4" codecs=" é224d0228" subsegmentAlignmentfE"true"
sufsegmentStartsWithSAP="2"> <:)

<ContentProtection schemeIdUri="urpsutid:706D6953-656C-5244-4D48-6561646p7221"/>
<Representation id="6" bandwidthSQ;BGOOO" width="320" height="240">
<BaseURL>8563456473.mp4<®@eURL>
</Representation> ) ~§\
<Representation id=“7“~S§%awidth="512000" width="320" height="240">
<BaseURL>5636€£§é§%p4</8aseURL>
</RepresentatioQ§b
<Representati§;)id=“8“ bandwidth="1024000" width="640" height="480">
<Ba [>562465736.mp4</BaseURL>
</Rep€é;entation>
ésentation id="9" bandwidth="1384000" width="640" height="480">
(:) <BaseURL>41325645.mp4</BaseURL>
(:}s; </Representation>

A <Representation id="A" bandwidth="1536000" width="1280" height="720">

<BaseURL>89045625.mp4</BaseURL>
</Representation>
<Representation id="B" bandwidth="2048000" width="1280" height="720">
<BaseURL>23536745734.mp4</BaseURL>
</Representation>
</AdaptationSet>
</Period>

</MPD>
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G.2 Example for ISO Base media file format Live profile

This subclause provides a simple example for a dynamic presentation, with multiple languages, multiple
base URLs, multiple video bitrates, and segments about two seconds in length for low latency from live
programming. At the time this MPD was fetched, 432 Segments of the dynamic presentation were
available so the wall clock time has been approximately 2011-12-25T12:44:24 UTC. All the video
Segments are aligned and start with a Stream Access Point. All the audio Segments are aligned so language
switching can be done with the non-language sound (e.g. music) seamlessly.

In this MPD, assuming that the first BaseURL element and the video Representation with id "v1" is
selected, and template results in http://cdnl.example.com/video/50000/$Time$ . .mp4v, the
segment lististarting at number 0 results in

http:/|/cdnl.example.com/video/500000/0.mp4v

http:/|/cdnl.example.com/video/500000/180180.mp4dv
http:/|/cdnl.example.com/video/500000/360360.mpdv
http:/|/cdnl.example.com/video/500000/540540.mp4dv
http:/|/cdnl.example.com/video/500000/720720.mp4dv

The Media Presentation conforms to the ISO Base media file format Live profile in subclause 8.4.

<MPD
xmlns:¥si="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="lurn:mpeg:dash:schema:mpd:2011"
xsi:scHemaLocation="urn:mpeg:dash:schema:mpd:2011 BASH-MPD.xsd"
type="dynamic"
minimunUpdatePeriod="PT2S"
timeShifftBufferDepth="PT30M"
availahilityStartTime="2014-10-17T17:17%05Z2"
minBufflerTime="PT4S"
profilgs="urn:mpeg:dash:profilexisoff-live:2011"
publisnTime="2014-10-17T17:17:05Z">

<BaseURL>http://cdnl.example.com/</BaseURL>
<BaseURL>http://gdn2. example.com/</BaseURL>

<Period id&£"n™>

<!I{-\Mdeo -->

<AdaptationSet
mimeType="video/mp4"
codecs="avcl.4D401F"
frameRate="30000/1001"
segmentAlignment="true"
startWithSAP="1">
<BaseURL>video/</BaseURL>

<SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v"
media="$Bandwidth%/$Time$.mp4v">
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<SegmentTimeline>
<S t="0" d="180180" r="432"/>

</SegmentTimeline>
</SegmentTemplate>
<Representation id="v@" width="320" height="240" bandwidth="250000"/>
<Representation id="v1" width="640" height="480" bandwidth="500000"/>
<Representation id="v2" width="960" height="720" bandwidth="1000000"/>

</AdaptationSet>

<!-- English Audio -->

<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40" lang="en" segmentAldgnment="0"
stantWithSAP="1">

<SegmentTemplate timescale="48000" initialization="audio/en/initsmp4a"
medifa="audio/en/$Time$.mp4a">

<SegmentTimeline>
<S t="0" d="96000" r="432"/>
</SegmentTimeline>
</SegmentTemplate>
<Representation id="a@" bandwidth="64000" />
</AdaptationSet>
<!-- French Audio -->

<AdaptationSet mimeType="audio/mp4" cedécs="mp4a.40" lang="fr" segmentAlignmept="0"
stantWithSAP="1">

<SegmentTemplate timescale="48000" initialization="audio/fr/init.mp4a"
medifa="audio/fr/$Time$.mp4a">

<SegmentTimeline>
<S t="0" d="96P00" r="432"/>
</SegmentTimgline>
</SegmentTemplate>
<Represent@afiton id="be" bandwidth="64000" />
</Adaptatipn$et>

</Period>

</MPD>

G.3 |Example for MPEG-2 TS Simple profile

This subclause introduces a simple example for a static presentation, with multiple languages, multiple
base URLs, multiple video bitrates, and segments about four seconds in length.

In this MPD, assuming that the first BaseURL element and the Representation with id "1400kbps" is
selected, and template results in
http://cdnl.example.com/SomeMovie 1400kbps $Number$05$.ts, the segment list
starting at number O results in

http://cdnl.example.com/SomeMovie 1400kbps 00001.ts
http://cdnl.example.com/SomeMovie 1400kbps 00002.ts
http://cdnl.example.com/SomeMovie 1400kbps 00003.ts
http://cdnl.example.com/SomeMovie 1400kbps 00004.ts
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http://cdnl.example.com/SomeMovie 1400kbps 00005.ts

The Media Presentation conforms to the profile in subclause 8.7.

<MPD
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schema:mpd:2011"
xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"

type="static"

mediaPrlesentationDuration="PT6158S" '\q
availahilityStartTime="2011-05-10T06:16:42" Q
minBufflerTime="PT1.4S" N

oY
profilgs="urn:mpeg:dash:profile:mp2t-simple:2011" Q

o Q
maxSegnlentDuration="PT4S"> (1:’.')

<BaseURL>http://cdnl.example.com/</BaseURL>

<BaseURL>http://cdn2.example.com/</BaseURL>
O

<Period id="42" duration="PT6158S"> O<<

<AdaptationSet Q
mimeType="video/mp2t" s\
codecs="avc1.4D401F ,mp4a" \06
frameRate="24000/1001" $\'
segmentAlignment="true" ’\Q)
subsegmentAlignment="true" \O
bi‘cs‘cr‘eamSwi‘cching="‘cr‘ue'\('\}~
startWithSAP="2" . C)
subsegmentStar‘tsb@hS‘APJZ">
<ContentCompoCP contentType="video" id="481"/>
<ContentCo®nent contentType="audio" id="482" lang="en"/>
<Conte mponent contentType="audio" id="483" lang="es"/>
<B >SomeMovie/</BaseURL>

\@gmentTemplate

media="$RepresentationID$_$Number%05d$.ts"

index="$RepresentationID$.sidx"
initialization="$RepresentationID$-init.ts"
bitstreamSwitching="$RepresentationID$-bssw.ts"
duration="4"/>
<Representation id="720kbps" bandwidth="792000" width="640" height="368"/>
<Representation id="1130kbps" bandwidth="1243000" width="704" height="400"/>
<Representation id="1400kbps" bandwidth="1540000" width="960" height="544"/>
<Representation id="2100kbps" bandwidth="2310000" width="1120" height="640"/>
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<Representation id="2700kbps" bandwidth="2970000" width="1280" height="720"/>
<Representation id="3400kbps" bandwidth="3740000" width="1280" height="720"/>
</AdaptationSet>
</Period>

</MPD>

G.4 Example for multiple stereo views

This subclause introduces a simple example for a stereo video presentation from three cameras in one
line where one stereo view is from the left-hand two cameras and the second is from theright-hand two
camepas.

<MPD) r\l’
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" ng
xmlns="urn:mpeg:dash:schema:mpd:2011" (i3§)
xsi:schemalocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD. xs

[type="static" \\Q/
ediaPresentationDuration="PT3256S" (25:)
[:inBuH:er‘Time="PT10 .00S" &\
profiles="urn:mpeg:dash:profile:isoff—main:20112:>

o

<!-- In this Period there are 3 view gsgbming from three lined up cameras: C1-C2-(3.

KBaseURL>http://www.example.com/</BaseURL

C1+C2 and C2+C3 each form a s 0 pair but C1+C3 does not.
C2 is taken as the base V'QD-RN‘MVC while C1 and C3 are enhancement views -->
KPeriod start="PT0.00S" q ion="PT2000.00S">
<SegmentList> C)\\
<In1t1a112 on sourceURL="seg-m-init.mp4"/>
</SegmentlLi
<Adapta t:)et mimeType="video/mp4" codecs="avcl.640828">

(:2 schemeIdUrl— urn:mpeg:dash:stereoid:2011" value="11 re"/>
‘S‘ epresentation id="C2" bandwidth="128000">

<SegmentlList duration="10">
\<</

TSegmemttRtmedia="seg=mt=C2view-1-mp4d"7/>
<SegmentURL media="seg-ml-C2view-2.mp4"/>
<SegmentURL media="seg-ml-C2view-3.mp4"/>

</SegmentList>
</Representation>
</AdaptationSet>
<!-- The following Adaptation set contains a Representation functionally identical

to the Representation in the previous Adaptation set. Therefore, these both

have the same Representation@id. This is done for compatibility to 2D receivers
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that do not understand the schemeIdURI of the Role Descriptor and may ignore the
Adaptation set -->
<AdaptationSet mimeType="video/mp4" codecs="avcl.640828">
<Representation id="C2" bandwidth="128000">
<SegmentlList duration="10">

<SegmentURL media="seg-ml-C2view-1.mp4"/>

<SegmentURL media="seg-ml-C2view-2.mp4"/>

<SegmentURL media="seg-ml-C2view-3.mp4"/>

</SegmentList> q
</Representation> Q\
</NdaptationSet> ,\’
<AdaptationSet mimeType="video/mp4" codecs="mvcl.760028"> Q%’

<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="10"/> (bQ
<Representation id="C1" dependencyId="C2" bandwidth=“192000">c)

<SegmentlList duration="10"> \\Q/

O
2

<SegmentURL media="seg-ml-Clview-2.mp4"/> g\

O

<SegmentURL media="seg-ml-Clview-1.mp4"/>

<SegmentURL media="seg-ml-Clview-3.mp4"/
</SegmentList> QQ
</Representation> §
</NdaptationSet> Q
<AdaptationSet mimeType="video/mp4" codets="mvcl.760028">
<Role schemeIdUri:“urn:mpeg:dask\ reoid:2011" value="r1"/>
<Representation id="C3" deper6encyId=“C2" bandwidth="192000" >
<SegmentList dur‘atitgn\&l@'w
<SegmentURL m®§=“seg—m1—c3view—1.mp4"/>

<SegmentURL media="seg-ml-C3view-2.mp4"/>
<Segme media="seg-ml-C3view-3.mp4"/>

</Segme tgi%b
</Repr‘es€§ion>

</HNdapta et>
</Per~icd>Q/C)
<!-- In this Period there are only 2 views: C1+C2 form a stereo pair;

C2 is the base view for MVC and C1 is the enhancement view -->
<Period duration="PT1256.00S">
<SegmentList>
<Initialization sourceURL="seg-m-init-2.mp4"/>
</SegmentList>
<AdaptationSet mimeType="video/mp4" codecs="avcl.640828">

<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="ro"/>
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<Representation id="C2" bandwidth="128000">
<SegmentList duration="10">
<SegmentURL media="seg-ml-C2view-201.mp4"/>
<SegmentURL media="seg-ml-C2view-202.mp4"/>
</SegmentList>
</Representation>
</AdaptationSet>

<AdaptationSet mimeType="video/mp4" codecs="mvcl.760028">

<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="10"/>
<Representation id="C1" dependencyId="C2" bandwidth="192000">
<SegmentList duration="10">
<SegmentURL media="seg-ml-Clview-201.mp4"/>
<SegmentURL media="seg-ml-Clview-202.mp4"/>

</SegmentList>
</Representation>
</AdaptationSet>
</Period>
</MPD>

G.5 Example for SVC alternative streams

This simple example introduces a piece of SVC content split into three Representations with each
additjonal bitrate depending on the previous ones.

<MPD}
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schemampd:2011"
xsi:schemalocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"
[type="static"

ediaPresentatjohbDlration="PT3256S"

EinBufferTime="PT1.2$"

profiles=\tirn:mpeg:dash:profile:isoff-on-demand:2011">

<BaSeURL>http://cdnl.example.com/</BaseURL>

<BaseURL>http://cdn2.example.com/</BaseURL>

<!-- In this Period the SVC stream is split into three representations -->
<Period>
<AdaptationSet

subsegmentAlignment="true"
subsegmentStartsWithSAP="2"
minBandwidth="512000"
maxBandwidth="1024000"
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width="640"

height="480"

frameRate="30"

lang="en">

<!-- Independent Representation -->

<Representation
mimeType="video/mp4"

codecs="avcl.4D401E,mp4a.40"

id="tag5"
bandwidth="512000">
<BaseURL>video-512k.mp4</BaseURL>
<SegmentBase indexRange="0-4332"/>
</Representation>
<!-- Representation dependent on above -->

<Representation

codecs="avc2.56401E" g\
id="tag6" Q
dependencyId="tag5" QQ
bandwidth="768000" > N
<BaseURL>video-768k.mp4</BaseURL> Q
<SegmentBase indexRange:“0-3752“7\\§\

</Representation> .\Q)
<!-- Representation dependenboAn both above -->
<Representation c\}\

mimeType=“video/m€j\\
codecs="avc2.$’91E"
id="tag7" O
dependeqcy¥d="tag5 tagé"
band@="1024000">
URL>video-1024k.mp4</BaseURL>
QSegmentBase indexRange="0-3752"/>

\ Qpracantatign
7 P

mimeType="video/mp4" O

</AdaptationSet>
</Period>

</MPD>

216
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Example for trick play support

This subclause introduces a simple example for using Sub-Representations to support layered coding.

<MPD

cod¢

band

cods¢

ALY e o J=d
Ecu;ar: eSefrTaT IO ot atTIoN=

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schema:mpd:2011"
xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"

type="static"

npT n
T

inBufferTime="PT1.2S" hsb
profiles="urn:mpeg:dash:profile:isoff-on-demand:2011"> h( QD
g/
P
V

<!-- Period with a multiplexed stream with subrepresentag{§>

<BaseURL>http://cdnl.example.com/</BaseURL>
<BaseURL>http://cdn2.example.com/</BaseURL>

described for use with fast forward --> \%
<Period> (@)
<AdaptationSet <:§<
mimeType="video/mp4" codecs="avc2.43§ 1E,avcl.4D401E, mp4a.40"
width="640" height="480" frameRaténgo" lang="en"
subsegmentAlignment="true" suQS@gmentStartsWithSAP:"Z">
<ContentComponent id="0"‘ entType="video"/>
<ContentComponent id="1“thontentType:"audio"/>
<Representation id="%§%%“ bandwidth="512000">

<BaseURL>vﬂ$£&12k.mp4</BaseURL>
<SubRepresefitation level="0" contentComponent="0" bandwidth="128000"

cs="avcl.4D401E" me§gléyoutRate="4"/>

<S GZLresentation level="1" dependencylLevel="0" contentComponent="0"
Wwidth="32000Q" decs="avc2.4D401E"/>

.

<g}. ubRepresentation level="2" contentComponent="1" bandwidth="64000"
p4430"/>

cs="m é
<SegmentBase indexRange="7632-7632" />

\Q/ </Representation>

</MP

</AdaptationSet>
</Period>

D>
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G.7 Example for content protected by multiple schemes

In the example below, example.com is a provider of CDN services and also a hosting service for movie
service providers MoviesSP. The English audio and the video tracks are encrypted and licensed by
MoviesSP. However, the French audio track is encrypted and licensed by a different service provider.

A hypothetical DRM standardization organization has registered a Scheme Type 'Z2Z7zZ' with MP
and documented how scheme specific licensing information is stored entirely within the content so

4REG
there

is no additional information provided in the ContentProtection element. Since the scheme type is

registered and the rules for its use are documented, the "urn:mpeg:dash:mp4protection:?2
is used for the @schemeIdUri and "Z272" isthe assigned @value.

o1ri"

In addition,|a second DRM scheme is used that comes from a DRM vendor who has pub]lished

documentation of their system that declares that they use the DASH ContentProtection elg
with a @scllemeIdUri attribute value "http://example.net/052011/drm". (This\DRM v¢
owns the domain example.net as of May, 2011.) Documentation for this scheme states’that there
always be two URLs in the ContentProtection element that are placed in elements defined

http://exlample.net/052011/drmnamespace. The License element contains a license toke
the Content element contains a content token. Regardless of which service provider uses the prots
product from this DRM vendor, these rules must always be followed.

<MPD
xmlns {xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlnsg"urn:mpeg:dash:schema:mpd:2011"
xmlns {drm="http://example.net/052011/drm"
xsi:sqhemalocation="urn:mpeg:dash:schema:mpd:20%X2~“DASH-MPD.xsd"
type="|static"
mediaHresentationDuration="PT3256S"
minBuffferTime="PT10.00S"

profiles="urn:mpeg:dash:profile:iso€f-on-demand:2011">

<BaseURL>http://cdn.example.com/movie23453235/</BaseURL>

<Periqd>
<f-- Audio pratected with a specified license -->
<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40" lang="en"
sybsegmentStartsWithSAP="1"

SubsegmentAlignment="true">

ment
bndor
must
n the
n and
ction

<ContentProtection schemeIdUri="http://example.net/052011/drm">

<drm:License>http://MoviesSP.example.com/protect?license=kljklsdfiowek</drm:License>

<drm:Content>http://MoviesSP.example.com/protect?content=oyfYvpo8yFyvyo8f</drm:Content>
</ContentProtection>
<Representation id="1" bandwidth="64000">
<BaseURL>audio/en/64.mp4</BaseURL>

</Representation>
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