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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.
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proceaures—us5ea—o—atverop

d m i dth 1t dad—f e fiath 1
thHs—aectmentana—thresetnrteraeatortHs—turtherathtenance are

eded for the
the editorial
ctives or

descr
differ
rules
WWW

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 accordancé with

of the ISO/IEC Directives, Part 2 (see www.iso,org/dire
Liec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
paterit rights. ISO and IEC shall not be held responsible for identifying any 6r all such patent rjights. Details
of any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/pdtents) or the IEC ljst of patent
declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constiitute an endorsement.

For an explanation of the voluntary nature of stafidards, the meaning of ISO specifit terms and
expressions related to conformity assessment, as well.as information about ISO's adherence(to the World
Trad¢ Organization (WTO) principles in *the Technical Barriers to Trade |(TBT) see
wwwliso.org/iso/foreword.html. In the IEC, seewww.iec.ch/understanding-standards.

This [document was prepared by Joint Technical Committee ISO/IEC]TC 1, Informationy technology,

Subc

This
techn

The n

mmittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

fifth edition cancels and replaees the fourth edition (ISO/IEC 23009-1:2020), whi
ically revised.

ch has been

hain changes are as follows:

DASH profile fortusing Common Media Application Format (CMAF) are added;
The concept Résynchronization is added in order to identify stream access points in| Segments;

MPD_patching is updated to support explicit MPD updates of smaller size, not onlly as inband
messages;

A’client processing model for Event Streams and Timed Metadata tracks is introduc

bd;

Extensions are added to content protection for efficient signalling and to support robustness
levels.

A descriptor is added in order to describe the minimum required device output protection security;
More flexible bandwidth signalling is provided to signal variable bitrate encoding.

Alist of all parts in the ISO/IEC 23009 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html and
https://www.iec.ch/national-committees.
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Introduction

Dynamic adaptive streaming over HTTP (DASH) is intended to support a media-streaming model for
delivery of media content in which control lies 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 the International Electrotechnical
Commission (IEC) draw attention to the fact that it is claimed that compliance with this document may
involve the yse-efapatent

ISO and IEC take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO and IEC that he/she is willing to negotiate licerices iinder
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statement of the holder of this patent right is registered with ISO and IEC. Information may
be obtained from the patent database available at www.iso.org/patents or https: //patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this documlent may be the subject of
patent right$ other than those in the patent database. ISO and IEC shalkiiet be held responsible for
identifying any or all such patent rights.
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IETF RFC 8673, HTTP Random Access and Live Content

HTML 4.01 S

pecification, W3C Recommendation, 24 December 1999

W3C Canoni

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

W3C XLINK,

W3C Media |

3 Terms

3.1 Terms

For the purp
apply.

ISO and IEC
ISO Onli

— IECElec
3.1.1

access unit
unit of a med

3.1.2

accessibility
degree to wh
people as po

3.1.3

Cal XML Version 1.1, W3C Recommendation, 2 May 2008

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

‘ragments URI 1.0 (basic), W3C Recommendation, 25 September 2012

, definitions, symbols and abbreviated terms

and definitions

bses of this document, the terms and definitions given in ISO/IEC 23000-19 and the follc

maintain terminology databases for use in'standardization at the following addresses:

he browsing platform: available at https://www.iso.org/obp

fropedia: available at https://www.electropedia.org/

ia stream (3.1.29) with ‘an assigned Media Presentation time

y
ich a media-content or certain media content components (3.1.22) are available to as nj
5sible

2008

wing

jany

ok

Adaptation

JCT

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

3.1.4
asset

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

provider
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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 (3.1.40) 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

Bitstream Switching Segment
Segment (3.1.40) that if present contains essential data to switch to the Representation(3,1.88) it is
assighed to

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

3.1.9
continuous media
medip 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 uniquely.identified by a key

3.1.11
data URL
URL yvith a fixed scheme “data”

3.1.12
dependent Representation
Reprasentation (3.1.38) for which Segments (3.1.40) from its complementary Representationfs (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 [Subsegment
(3.1.30) for agnedia stream (3.1.29)

3.1.14
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
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URL with a fixed scheme of “http” or “https”

3.1.18

Index Segment
Segment (3.1.40) that primarily contains indexing information for Media Segments (3.1.28)

3.1.19
Initializatio

n Segment

Segment (3.1.40) containing metadata that is necessary to present the media streams (3.1.29)

encapsulate

3.1.20

Main Adapt
Adaptation §
complete exj

3.1.21
media contq
single media

3.1.22
media contg

in 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

tnt component

single continjuous component of the media content (3.1.21) with-anh assigned media content compon

type (3.1.23)

3.1.23
media contg
single type o

EXAMPLES

3.1.24
media contg
set of media
they can be j

3.1.25
Media Pres¢
collection of

3.1.26
Media Presc
MPD
formalized d
service

3.1.27

int component type
f media content (3.1.21)

Audio, video, or text.

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

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

entation Description

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

the

ent

ow
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3.1.28

Media Segment

Segment (3.1.40) that complies with media format in use and enables playback when combined with
zero or more preceding Segments and an [nitialization 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 (3.1.50) that only contains media data but no Segment Index (3.1.44)

3.1.311
message
part ¢f an event (3.1.14) containing information that is exclusively handled by thejevent harldler

3.1.3pR
MPD |start time
approximate presentation start time of a Media Segment (3.1.28) signalled in MPD (3.1.26)

3.1.33
MPD|duration
appro¢ximate presentation duration of a Media Segment (3,1.28) signalled in MPD (3.1.26)

3.1.3

Periaod
intervyal of the Media Presentation (3.1.24), wherée«a-contiguous sequence of all Periods constitutes the
Media Presentation

3.1.3
Preselection
set off media content components (3.1(22) that are intended to be consumed jointly

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

3.1.3

remqte 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
Resynchronization Point
point within a Segment from which it is possible to start processing the Representation

© IS0 2022 - All rights reserved 5
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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)

3.141

Segment availability start time
latest time instant in wall-clock time (3.1.53) at which a Segment (3.1.40) becomes an available Segment

(3.1.6)

3.1.42
adjusted Se
time instant

(3.1.6)

3.1.43
Segment av
time instant
(3.1.6)

3.1.44

bment availability start time
in wall-clock time (3.1.53) at which a Segment (3.1.40) becomes an available Segment

hilability end time
in wall-clock time (3.1.53) at which a Segment (3.1.40) ceases to be an available Segme

Segment Index

compact ind
from the MP

3.1.45
Segment Se
sequence of

3.1.46
Segment Tr
concatenatid

3.1.47

spatial obje
media conter
media conte

3.1.48
stream acce
SAP
position in a
only the info
initializing d

3.1.49
sub-asset

bx of the time range to byte range mapping within a Media Segment (3.1.28) separately
D (3.1.26)

juence
Segments (3.1.40) that are sharing a commonaddress prefix

hck
n of Segments (3.1.40) forming a track with potential conformance properties

ct
t component (3.1.22) corresponding to 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 usit
irmation contained in Representation data starting from that position onwards preced

nis

N8
ed by

ptalin the Initialization Segment (3.1.19), if any

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

(3.1.4)

© 1SO 2022 - All rights re

served


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23009-1:2022(E)

3.1.50

Sub-Representation

part of a Representation (3.1.38) described in the MPD (3.1.26) that is present in the entire Period
(3.1.34)

3.1.51
Subsegment
unit within Media Segments (3.1.28) that is indexed by a Segment Index (3.1.44)

3.1.52

valid Segment URL

HTTH-URL (3.1.17) that is promised to reference a Segment (3.1.40) during its Segment ayvailability

period

3.1.58

wall-clock time

time as stated by UTC

3.2 §ymbols and abbreviated terms
4CC four character code
ABNF augmented Backus-Naur form
ACK acknowledgement message in TCP
AEMS application event or metadata streams
API application programming interface
AVC advanced video coding
CAT conditional access table
CDN content delivery netweork
CMAF common media application format
DASH dynamic adaptive streaming over HTTP
DM DASH metrics
DOM document object model
DRM digital rights management
ECM entitlement control message
EIDR entertainment identifier registry
EME encrypted media extensions
EMIO event/metadata internal object
EMM entitlement management message
EPT earliest presentation time
GAA generic authentication architecture
GBA generic bootstrapping architecture
GDR gradual decoding refresh
GMT Greenwich Mean Time
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GOP group of pictures

GPS global positioning system

HDCP high-bandwidth digital content protection
HDMI high definition multimedia interface
HEVC high efficiency video coding

HTML hypertext markup language

HTTP hypertext transfer protocol

HTTPS secure hypertext transfer protocol

IAB interactive advertising bureau

IDR instantaneous decoding refresh

IP internet protocol

ISO BMFF  ISO base media file format

LAT Latest Arrival Time

MBT minimum buffer time

MIME multipurpose internet mail extensions
MPD media presentation description

MPP MPD patch

MVC multi-view video coding

NGA next generation audio

NTP network time protocol

OATC open authentication technical committee
OAuth open standard for authbrization

OMAP online multimedia authorization protocol
PAT program asseciation table

PCR program €lock reference

PES packetized elementary stream

PID packet identifier

PMT program map table

PSI prografrspecific-information

PTS presentation time stamp

RAP random access point

SAML security assertion markup language

SAP stream access point

SEI supplementary enhancement information
SNTP simple NTP

SPS sequence parameter set
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SRD spatial relationship description
SvC scalable video coding
TCP transmission control protocol
TLS transport layer security
TS transport stream
URI uniform resource identifier
URL uniform resource locator
URN uniform resource name
UTC coordinated universal time
UuUID universally unique identifier
VAST video ad serving template
VOD video-on-demand
XML extensible mark-up language
3.3 (onventions
The fpllowing naming conventions apply in this document.
Hlements in an XML document are identified by dn upper-case first letter and in pold face as

Hlement. To express that an element Elementl)is’contained in another element Elpment2, the
bllowing format is used: Element2.Elementl. If an element's name consists of fwo or more
ombined words, camel-casing is typically used;e.g. ImportantElement. Elements may be present
ither exactly once, or the minimum and”’maximum occurrence is defined by <mfinOccurs> ...
maxOccurs>.

=

A D O

ttributes in an XML document areidentified by a lower-case first letter as well as they are preceded
y an '@'-sign, e.g. @attribute. To point to a specific attribute @Qattribute conftained in an
lement Element, one mayWwrite Element@attribute. If an attribute's name consists of two or
hore combined words)® camel-casing is typically used after the first [ word, e.g.
veryImportantAttribute. Attributes may have assigned a status in the XML as mandatory
M), optional (O), optional with default value (OD) and conditionally mandatory (CM).

@ =8 0 O

~—

Namespace qualification of elements and attributes is used as per XML standards, in the form of
rnamespacerElement or @namespace:attribute. The fully qualified namespace if provided in
the schema fragment associated with the declaration. External specifications ejtending the
rlaméspace of DASH are expected to document the element name in the semantic thble with an
exténSion namespace prefix.

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

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

The term "this clause" refers to the entire clause included within the same first heading number. The
term "this subclause" refers to all text contained in the subclause with the lowest hierarchy heading.
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specify certain underdefined values of XML attributes and elements.

4 OQOverview

4.1 System

description

For improved interoperability, this document uses ABNF notation according to IETF RFC 5234 to

Dynamic adaptive streaming over HTTP (DASH) specifies XML and binary formats that enable delivery
of continuous media content from standard HTTP servers to HTTP clients and enable caching of content

by standard
This docums

The Me

unboundled presentation of continuous media content. In particular, it defines formats.to ann

resourcy
Media P
or with i

The Seg
request
IETF RF
media d

The MPD pr
accessing th
context of th
in the remai
for such a cli

Figure 1 sho
be used. Boj

process the formats defined in this document whereas dashed boxes are conceptual or transparent

document d¢
indicated by
considered (
provides suf
requesting §
media strear

Ejlt.
s a possible deployment architectute in which the formats defined in this documen

HTTP caches.

nt primarily defines two formats:

lia Presentation Description (MPD) describes a Media Presentation, i.e. a thound

identifiers for Segments and to provide the context for these identified resources wi
resentation. These resource identifiers are HTTP-URLs possibly combined with a byte 1
 data URL.

or a partial HTTP GET with the indicated byte range using HTTP/1.1 as defin
[ 7233 to a resource identified in the MPD. Segments, typically contain efficiently
hta and metadata conforming to or at least closely aligned with common media format

ovides sufficient information for a client to provide a streaming service to the us

is document, the assumed protocol is HTTP /2:1. Such a client is referred to as a DASH
hder of this document. However, this document does not provide a normative specific

es with solid lines indicate deyices that are mentioned in this document as they h

pals with the definition of formats that are accessible on the interface to the DASH (
the solid lines. Any otherformats or interfaces are outside the scope of this document.
leployment scenarioj.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.

pd or
unce
hin a
ange,

ment formats specify the formats of the entity body of the HTFP.response to an HTTP GET

ed in
oded

D.

er by

e Segments through the protocol specified in<the scheme of the defined resources. In the

Client
ation

E may
st or
. This
lient,
n the
MPD
er by
uded
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DASH

MPD MPD
—_—— = = Delivery ™—m — — ' — — — — — — — —
| Function I_
v _ ==
| DASH
DASH | Segment s .
. . egments
e o I — 2 poe < >
eparation | (HTTP
Server)

Client

Figure 1 — Example system for DASH formats

Although the formats are initially designed to be used in the above deployment scenario, their application

is oby
URLs
inforl
HTTH

4.2 1

The d
Figur
to oth
Medi

by co
capal
of mq
medi
MPE(
timin|
enabl
engin
procs
envir

iously not restricted to this scenario. The particular aspect on "HTTP" in DASH is the us
in the MPD for the purpose to refer to Segments. The usage of HTTP-URLs enables un
mation and it provides well-defined methods to access the-resources, in particular H’
partial GET.

PASH Client model

esign of the formats defined in this document is Based on the informative client mode

er components in a media streaming applieation. In this figure, the DASH access engine

mmunication with the media streaming application. Such metadata may for example i
ility information, language codes, accessibility information and other information for
dia components. In the context of this document, the output of the DASH access engir
h in MPEG container formats (ISO/IEC 14496-12 ISO base media file format or ISO
i-2 Transport Stream), or parts thereof, together with timing information that maps
ig of the continuoustmedia to the timeline of the Media Presentation. In AnnexF,
ing the use of thi§ document with other container formats is provided. In addition, the
e may also receive and extract Events that are related to the media time. The ev
ssed in the/DASH Client or may be forwarded to an event processing application in t
pnment of the DASH Client.

age of HTTP-
que location
['TP GET and

as shown in

e 2. The figure illustrates the logical componentsof a conceptual DASH Client model andl the relation

receives the

h Presentation Description (MPD), constructs and issues requests and receives Segmenits or parts of
Segmients. The DASH Client may use metaddta provided in the MPD for the selection of medial

components
hclude codec
the selection
e consists of
IEC 13818-1
the internal
guidance on
DASH access
ents may be
he execution
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MPD Selection metadata T l Selected Adaptation Sets

Selection Logic

MPD
- T — — ¥ DASH access MPEG Format _ Media p Media
> engine media + timing engine output
Segment data
Event + timin g Me(.:ha
engine

M

pdia Streaming Application

Furthermorsd

4.3 DASH d
DASH is inte

Figure 2 — DASH Client model

, Annex K defines the Service Description to support and guide DASH Client operation

ata model overview

hded to support a media-streaming model for delivery of continuous media content in ¥

which

control lies primarily with the client. Clients may request‘data using the HTTP protocol from standard

web servers
or server prq

The collectig
description

independent
Media Prese
same Asset,
composed o
languages, d
different lan
type, for exa
descriptor e
sub-assets c

that have no DASH-specific capabilities. Consequently, this document focuses not on
cedures but on the data formats used te provide a DASH Media Presentation.

client

n of encoded and deliverable versions of continuous media content and the appr

riate

bf these form a Media Presentation. Media content is composed of a single or mltiple

or certain periods of a Media Presentation may belong to the same Asset, for exan;
htation is a collection of main program composed of multiple periods, each assigned {
and interleaved with, inserted advertisement periods. Each media content peri
F one or multiple media content components, for example audio components in v3
ifferent video components providing different views of the same program, subtit
iguages, etc. Each media content component has an assigned media content compc
mple audio-or video. The same asset over multiple periods may be identified by a
habling DASH Clients to maintain the continuity across periods' boundaries. Further
pbmposing the same asset may also be identified using a similar method. For instance

asset is co

o

:

contiguous media content periods in time. €ontent in different media content periods may be comp

etely
ple a
o the

od is

rious
es in
nent
DASH
more,
if an

osed of multiple video components, sub-assets enable selecting the previously sel

|ected

video com

o ft q3 43
p IITTIU AItTl dll aU IIISCTT UIUIL.

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.
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Media Presentation

Period Period

|-Preseleclrion I

Adaptation Set

Representation

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

I e
SEI=ITITUATZING SEZIMETTT I

Sub-Segment |-« -] Sub-Segment |

I
I
I
I
I
Sub-Representation |
I
I
I
I
I
I

Representation

Adaptation Set $</

Choice | S S R I T —

.......

Figure 3-— DASH High-Level Data Model

DASH is based on a hierarchicaldata model aligned with the presentation in Figure 3. In ':[e horizontal
domgdin, this shows the sequence in time of the Media Presentation, and in the vertical domain it shows
the choices offered in a Media Presentation, to be selected by the DASH Client in a static and dynamic
manrler. A DASH Media Presentation is described by a Media Presentation Description dofument. This
descrjibes the sequencé of Periods (see subclause5.3.2) in time that make up the Media Prgsentation. A
Period typically represents a media content period during which a consistent set of encodef versions of
the nledia content is available i.e. the set of available bitrates, languages, captions, subtitles|etc. does not
change duringa Period.

Within 4@ Period, material is arranged into Adaptation Sets (see subclause 5.3.3). An Adaptation Set
represents-a-set-ofinterchangeable-encoded-vrersions-of-one-orseveral-mediaeontenteemponents (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
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.
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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 Set in order to
adapt to network conditions or other factors. Switching refers to the presentation of decoded data up to
a certain time t, and presentation of decoded data of another Representation from time t onwards. If
Representations are included in one Adaptation Set, and the client switches properly, the Media
Presentatio ASH pnore

H fad & L H | ] £l T rS 3
1S CAIJCLLCU U T lJCl CUIVOU OSUAIIIICOS dllI'USS UIv  SVVILUIL. CIILS lllq_y I

D £l

Dol Ull
Representat rwise
unsuitable.

Within a Rej
Clause 5.15)
each Segmer
request. For
Segments c(
advance the
contains bot

NOTE
provided

ons containing unsupported codecs or rendering technologies, or that are othe

presentation, the content may be divided in time into Segments (see subclause 5.3.
for proper accessibility and delivery. In order to access a Segment, a URE’is providg
t. Consequently, a Segment is the largest unit of data that can be retrieyed with a single

segmented Representations, two types of Segments are differéntiated: Initializ
ntain static metadata for the Representation, Media Segments contain media sample
fimeline. Representations may also be organized by a single self:initialitizing Segment
h initialization information as well as media data.

The MPD can also include a byte range with the URL, meaning that the Segment is contained
byte range of some larger resource. An intelligent client can in'principle construct a single requ

D and
d for
HTTP
ation
s and
which

in the
bst for

multiple fegments, but this is not the typical case.

DASH definée
media conte
the media co

s different timelines. One of the key features in*\DASH is that encoded versions of different
ht components share a common timeline. The presentation time of each access unit within
ntent is mapped to the global common présentation timeline for synchronization of difflerent
media compjonents and to enable seamless switching of different coded versions of the same media
components| This timeline is referred to as MediaPresentation timeline. The Media Segments themgelves
contain accurate Media Presentation timing-information enabling synchronization of components and
seamless switching.

URLs.
lients
at the

A second timeline is used to signal toelients the availability time of Segments at the specified HTTP-
These times jare referred to as Segment availability times and are provided in wall-clock time. C
typically compare the wall-clocktime to Segment availability times before accessing the Segments
specified HTTP-URLs in order to avoid erroneous HTTP request responses. For static Media
Presentationts, the availability times of all Segments are identical. For dynamic Media Presentations, the
availability tjmes of segments depend on the position of the Segment in the Media Presentation timleline,
i.e. the Segments get ayailable over time. Whereas static Media Presentations are suitable to offgr On-
Demand confent, dynamic Media Presentations are mostly suitable to offer live services.

Segments arp-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
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.

14 © IS0 2022 - All rights reserved
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In particular, self-initializing Segments may be further subdivided into Subsegments each of which
contains a 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 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 switch from Representation to Representation within an Adaptation Set at any point in the
media. However, switching at arbitrary positions can be complex because of coding dependencies within
Representations and other factors, potentially requiring parallel download and decoding in the DASH
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4.4 H

e

multiple Representations. Usually, switching is simplest at a stream access point.{SA
m. In order to formalize requirements related to switching, DASH defines a‘¢odec-
pt of stream access points and identifies various types of stream access points:

entation and Subsegmentation may be performed in ways that make)switching

le, in the very simplest cases, each Segment or Subsegment begins with'a SAP and th
rments or Subsegments are aligned across the Representations of-on€ Adaptation Set
hing Representation involves playing to the end of a (Sub)Segméntof one Representat
g from the beginning of the next (Sub)Segment of the new Representation. The Media
iption and Segment Index provide various indicatiofisy which describe prope
psentations that may make switching simpler. Profiles*of this document can then 1
htors to be set in certain ways, making implementation”of clients for those profiles si
f requiring the media data to obey the indicated cénstraints.

hrious aspects of the Media Presentation. AlkSegments of the Media Presentation are
brver once any Segment is available. For-live services, however, Segments become a
as the content is produced and therefore, dynamic Media Presentations are suitabls
ntation Description may be updated’regularly to reflect changes in the presentation g
le Segment URLs for new segments may be added to the MPD and those for old, no lon
nts may be removed. However,if Segment URLs are described using a template, this u
e necessary except for some redundancy/failover cases.

s may be provided in the’MPD or within a Representation in order to signal aperiodid
e DASH Client or tovan application. Events are timed, i.e. each event starts at a sf
ntation time and(typically has a duration. Events include DASH-specific signalling or
fic events. Examples for events are indication of MPD updates on the server, possibly
ed update ds-part of the messages. The event mechanisms may also be used to delive
d application events, for example information about ad insertion opportunities, etc.

rotocols

This

. It is also desirable to avoid downloading 'overlapping' data i.e. media for the same time period
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— the DASH Client includes a client as specified in IETF RFC 72301221, IETF RFC 7231, IETF RFC 7232123],
[ETF RFC 7233, IETF RFC 7234[241 and IETF RFC 7235251, and

— the HTTP Server hosting the DASH Segments complies with a server as specified in I[ETF RFC 7230,
IETF RFC 7231, IETF RFC 7232, IETF RFC 7233, IETF RFC 7234 and IETF RFC 7235.

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,
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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 and the

delivered object.

4.5 Media stream and Representation properties

4.5.1 Switching and Random Access Support

The formats
the access |
functionality
same media

Assume two
t is considen
Representat

defined in this document are designed to provide a good user experience even in cases, v
pandwidth between the DASH segment delivery function or the cache variés, "/
is the ability of the DASH Client to seamlessly switch across different Representations

component without severely impacting the user experience.

Representations A and B. A switch from Representation A to Representation B at mediz
ed seamless, if the result of the presentation after this switch is applied is the same
on A was decoded from the beginning and presented up to time t-and Representatio

decoded from the beginning and presented from time t onwards.

Media Prese
media comp
Presentation

(tations may provide different Representations in one Adaptation Set representing the
onent. If such Representations are properly time-aligned (as expected by the ]
), then DASH Clients may apply seamless switchingyacross different Represents

provided in ¢ne Adaptation Set at any time t to obtain a perceptually continuous experience.

However, in
at time t ¢
suitable swi
document p

practical implementations, the operation of seamless switching can be complex, as swit
n require parallel download and decoding of‘two Representations. Therefore, proy
ching opportunities in regular time intervals simplifies client implementations.
Fovides means for providing suitable *switching opportunities and in addition pro

abilities to signal the position and media time of thie'switching opportunities.

For this purf

Media s
Represe

Non-ove
access p
switch.

Segment
a switch

ose, this subclause defines three relevant concepts to support seamless switching:

tream access points in subglatise 4.5.2 to signal positions where to easily switch
htation, and in addition where to suitable access a Representation at start-up or seek.

rlapping Segments ahd Subsegments in subclause 4.5.3 to signal that, at the signalled st

pointresults in a conforming bitstream.

These three

vhere
\ key
Of the

time
as if
n B is

same
Media
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ching
iding

This
vides

to a

ream

pints, no overlap decoding of Representations is necessary in order to provide a contifiuous

concatenation in subclause 4.5.4 to signal that the concatenation of two Representati¢ns at

pfoperties are neither sufficient nor necessary for seamless switching, but cg

ertain

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

4.5.2 Media

stream access points

To be able to access a Representation, each of the media streams that are contained in the Representation
requires media stream access points (SAPs). SAPs in the context of this document refer to the SAP
definition in ISO/IEC 14496-12.1SO/IEC 14496-12 SAP types defines different types of SAPs that provide
arelationship 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.
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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 SAP properties.

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 can be
correctly decoded using data in the Representation starting at byte position Isap and no data before Isap.

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

Tlype 1 corresponds to what is known in some coding schemes as a “Closed GoP random accéss ]I)oint" (in
Fhich all access units, in decoding order, starting from Isap can be correctly decoded, resulting in a
pntinuous time sequence of correctly decoded access units with no gaps) and in addition‘the adcess unit in
ecoding order is also the first access unit in presentation order.

Q0 <

—3

ype 2 corresponds to what is known in some coding schemes as a “Closed GgP+andom access point”, for
Fhich the first access unit in decoding order in the media stream starting fronrIsav is not the firgt access unit
n presentation order.

= <

—

ype 3 corresponds to what is known in some coding schemes as an “Open GoP random access point”, in
rhich there are some access units in decoding order following Isay-that cannot be correctly decgded and have
resentation times less than Tsap.

<

—_

o Q

o

D o 3

SAPs
1) H

2) 1

Y _Wn

ype 4 corresponds to what is known in some coding sehemes as a "gradual decoder refresh (Gl
ccess point”, in which there are some access units in decoding order starting from and followin|
hnnot be correctly decoded and have presentation times less than Tsap.

ype 5 corresponds to the case for which there is at least one access unit in decoding order star
hat cannot be correctly decoded and has presentation time greater than Tpec and where Toxc i
resentation time of any access unit starting from Isav.

ype 6 corresponds to the case for'which there is at least one access unit in decoding order star
hat cannot be correctly decoded'and has presentation time greater than Tpec and where Tpkc is|
arliest presentation time of any access unit starting from Isauv.

are mostly relevantfor two purposes in this document:

or randomly accessing a Media Presentation, for example at the startup of the Media |

after a seeking\operation or after an error event especially in live cases.

o permit-switching between two Representations whereby for seamless switching
treafni*in the switch-from Representation is presented up to Tsap(f) and each media st
witch-to Representation is presented from the media stream access point starting fror

R) random
s Isau that

ing from Isap
the earliest

ing from Isap
not the

Presentation,

each media
ream i in the
n TSAp (l)

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.

4.5.3 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,
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then the sequential decoding and presentation of Media Segments (respectively Subsegments) results in
a correct presentation of all contained media streams. To define such rules the notion of “non-
overlapping” segments (respectively Subsegments) is defined as follows.

Let

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

and

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

Then two segments (rpcppr‘rivp]y thcpgmpnfc) A and B which mav or mav not be of different

Representat
TL (Bll) < TE(‘

The propert
Segment alig

4.5.4 Confoy

A sequence
Subsegment
Segments (r
(including ca

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

4.6 Brands

The ISO basg
specification|

'ming Segment track

Table 1 — Brands défined in this document

ons, are non-overlapping if T.(4,i) < Tg(B,i) for all media streams i in A and/B/|or if
A,i) for all streams i in A and B where i refers to the same media component.

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

of Segments (respectively Subsegments) is a “conforming JSegment (respectively
track” if the concatenation of all Segments (respectively Subsegments) in the sequence of
pspectively Subsegments) results in a bitstream that conforms to the media formats L

ntainer and codecs).

use

media file format, ISO/IEC 14496-12, defines.the concept of brands; brand values identify
s or conformance points. This document specifies several brands, as listed in Table 1.

Brand identifier

Clause in this

Informative description

document

emsdg 5.10.3.3 Event message box.

misg 6.2.6 Missing content segment

msdi 6:3.4.2 Media Segment conforming to the general format type for

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

dsms 6.3.5.1 Media Segment conforming to the DASH Self-Initializihg
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 6.4.4.4 Media Segment conforming to the Sub-Indexed Media
Segment format type for ISO base media file format.
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.

18
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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 8.11.3 Segment sequence indicator in ISO base media file format
broadcast TV profile.
4.7 Schemes

This document specifies several schemes as listed in Table 2.

Table 2 — Schemes defined in this document

Scheme identifier Clause in | Informative description
this
document
urnf:mpeg:dash:schema:mpd:2011 Annex B The namespaee of the XML schema for
the MPD:
urr{:mpeg:dash:period- 5.3.2.4 Period continuity signalling.

continuity:2015

urn:mpeg:dash:period- 5.3.2.4 Period connectivity signallipg.
connectivity:2015

urnf:mpeg:dash:adaptation-set- 5.335 Scheme Identifier for switching across
swiltching:2016 Adaptation Sets.
urnf:mpeg:dash:preselection:2016 5.3.11.2 Preselection descriptor.
urn:mpeg:dash:reset:2016 5.4.2 MPD reset indicator.
urnf:mpeg:dash:resolve-to-zeros2013 5.5.3 xlink resolution to zero e1e1|nent.
urnf:mpeg:dash:mpdprotections2011 5.8.5.2 Protection schemes identified by the

Scheme Type within the Sclheme Type
Box of the Protection Scheme
Information Box of ISO/IE(Q 14496-12.

urn:mpeg:dash:13818:1:CA descriptor | 5.8.5.2 Conditional Access System pised for

:2011 ISO/IEC 13818-1 (MPEG-2 [[ransport
Stream).

urn:mpeg:dash:14496:10:frame packin | 5.8.5.3 Frame-packing arrangement.

g drrangem&nt type:2011

urn:mpeg:dash:13818:1:stereo _video | 5.8.5.3 Frame-packing arrangemer
format, type:2011

I

urn:mpeg:dash:23003:3:audio channel | 58.54 Channel configuration.

_configuration:2011 Legacy format for backward-

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

urn:mpeg:dash:outputChannelPosition | 5.8.5.4 A list of output channel position to

List:2012 signal individual speaker positions as
defined in ISO/IEC 23001-8.

Legacy format for backward-
compatibility, it is recommended to use
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demand: 2

011

Scheme identifier Clause in | Informative description
this
document

the signalling as defined in

ISO/IEC 23091-3 instead.
urn:mpeg:dash:role:2011 5.8.5.5 DASH role scheme.
urn:mpeg:dash:stereoid:2011 5.8.5.6 Scheme for multiple views media

content description.
urn : mpegp-dash+utesntps=201l4 5857 UTC-Timing-schemefor-NTR-servers.
urn:mpegf:dash:utc:sntp:2014 5.8.5.7 UTC Timing scheme for SNTP.servers.
urn:mpegl:dash:utc:http-head:2014 5.8.5.7 UTC Timing scheme for HT'TP"date

headers.
urn:mpegf:dash:utc:http-xsdate:2014 5.8.5.7 UTC Timing scheme for HTTP servdr

with xsdate format:
urn:mpegf:dash:utc:http-iso0:2014 5.8.5.7 UTC Timing seheme for HTTP servdr

with ISO_tinting format.
urn:mpegf:dash:utc:http-ntp:2014 5.8.5.7 UTG Fiming scheme for HTTP servdr

with NTP format.
urn:mpegl:dash:utc:direct:2014 5.8.5.7 UTC Timing scheme for direct inclusion

of time.
urn:mpegl:dash:audio-receiver- 5.8.5:8 Scheme identifier for receiver mix.
mix:2014
urn:mpegf:dash:mpd-as-1inking:2015 5.8.5.9 MPD Adaptation Set Linking schemg.
urn:mpegl:dash:sai:2015 5.8.5.10 Sub-Asset Scheme Identifier.
urn:mpegl:dash:client- 5.8.5.11 Client Authentication scheme.
authentijcation:2015
urn:mpegl:dash:content- 5.8.5.11 Content Access Authorization schetpe.
authorizption:2015
urn:mpegl:dash:audio~ 5.8.5.12 Scheme to indicate content
interactfivity:2016 interactivity.
urn:mpegl:dash:gr-—equivalence:2019 5.8.5.13 Quality Equivalence Descriptor
urn:mpegl:dashioutput- 5.8.5.14.2 | Scheme to indicate the HDCP outpult
protectijomshdcp:2020 protection
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.
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Scheme identifier Clause in | Informative description
this
document
urn:mpeg:dash:profile:isoff- 8.4 Identifier for ISO Base media file format
live:2011 live profile.
urn:mpeg:dash:profile:isoff- 8.5 Identifier for ISO Base media file format
main:2011 main profile.
urn:mpeg:dash:profile:mp2t- 8.6 Identifier for MPEG-2 TS main profile.
main:2011 |
urn:mpeg:dash:profile:mp2t- 8.7 Identifier for MPEG-2 TS sirlnple profile.
sinple:2011
urn:mpeg:dash:profile:isoff-ext- 8.8 Identifier for ISO,Base med]a file format
live:2014 extended live profile.
urn:mpeg:dash:profile:isoff-ext-on- | 89 Identifier for ISO Base media file format
demand:2014 extegded On Demand profile.
urn:mpeg:dash:profile:isoff- 8.10 Identifier for ISO Base media file format
conmon:2014 common profile.
urn:mpeg:dash:profile:isoff- 8.11 Identifier for ISO Base media file format
brdadcast:2015 broadcast TV profile
urn:mpeg:dash:profile:cmaf:2019 3.12 Identifier for DASH core profile for
CMAF content
urn:mpeg:dash:profile:cmaf- 8.12 Identifier for DASH extenddd profile for
extlended:2019 CMAF content
urn:mpeg:dash:event:catchall@2020 A13 URI for subscribing to all application
event and timed metadata feceived by
DASH Client
urn:mpeg:dash:srd:2014 H.1 Scheme identifier for Spatidl
Relationship Description. If|signalled in
an Adaptation Set, the Adaptation Set
shall follow the description|in Annex H.
urn:mpeg:dashiskd:dynamic:2016 H.1 Scheme to signal dynamic SRD. If
signalled in an Adaptation §et, the
Adaptation Set shall follow the
description in Annex H.
urn:npeg:dash:urlparam:2014 1.2 Scheme identifier for indicqting usage
of the flexible insertion of URL, query
parameters. If signalled in an
Adaptation Set, the Adaptation Set shall
follow the description in Annex 1.
urn:mpeg:dash:urlparam:2016 1.3 Scheme identifier for indicating usage
of the extended parameterization
scheme. If signalled in an Adaptation
Set, the Adaptation Set shall follow the
description in Annex I.
urn:mpeg:dash:resolutionSwitching:2 | Annex] Descriptor for Open GOP resolution
0l6 change
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5 Media Presentation

5.1 General

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

A Media Presentation is described by an MPD including possible updates of the MPD. The MPD is defined
in 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 5.2.3.5. In subclause 5.6, the formats and processing of URLs in the MPD is introduced. Program

information j

are provided in subclause 5.8. DASH metric collection description is specified in subclause 5.9. Subd

5.10 defines
Producer Re
content pop

5.2 Media l

5.2.1 Gener

The Media P
Client to con
the user.

NOTE 1
informat
Represen

The format
URLs provid

The MPD is 4
Some contex

The extensid
attributes or]
been added
subclause 5.

The MPD sha
the XML sch
according to

In addition,
namespaces
according to

NOTE 2

resulting

Events and Event Streams. Subclause 5.11 defines MPD chaining. Subclause 5.12 defin
erence Time. Subclause 5.13 defines how to deal with leap seconds. Subclause 5/14 dg
ilarity rates.

Presentation Description

al

resentation Description (MPD) is a document that contains-metadata required by a
struct appropriate HTTP-URLs to access Segments and to(pyovide the streaming serv

Actual playback of the media streams included in the Representations is not controlled by th
on. Playback is controlled by the media engine operating on the media streams contained
tations in the usual way.

f URLs in the MPD and the process to generate HTTP GET and partial GET requests
ed in the MPD is defined in subclause 5.6.

t on the schema is provided in subclause 5.2.2.

n of the DASH XML schemal(as provided in Annex B), in particular the addition of
elements in the DASH namespace, is reserved to ISO/IEC. Elements and attributes that
to the namespace compared to earlier revisions of this document are document
p.3.

1l be authored such that, after XML attributes or elements in the DASH namespace but
fema documented in Annex B are removed, the result is a valid XML document form
that schema-and that conforms to this document.

the MPD shall be authored such that, after XML attributes or elements in the
than_the DASH namespace are removed, the result is a valid XML document form

ereof
lause
bs the
bfines

DASH
ice to

: MPD
in the

from

n XML document that shall be formatted according to the XML schema provided in Anfex B.

XML
have
ed in

hot in
atted

other
atted

that' schema and that conforms to this document.

Based on the last two paragraphs, if DASH Clients remove all XML attributes and elements from the
MPD in the DASH namespace and in other namespaces that are not in the XML schema documented in Annex B,
the MPD results in a valid XML document which complies with this document. The DASH Client can use such a

MPD for presentation of a conforming Media Presentation.

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

Following XML rules, the MPD document shall contain exactly one MPD element as specified in subclause
5.2.3.5.
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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 [ETF 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.

NOTE 3  Asanexample, the GZip algorithm as defined in IETF RFC 1952031 can be used for Transfer-encoding.

N yption 1 v T ) " Wever, 1 | an insecure
environment and required by the content/service provider, elements and attributes of MPDcar be encrypted
tp protect their confidentiality by using the syntax and processing rules specified in the)“XML Encryption
Syntax and Processing” by W3CI8l.

NOTES5  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 protpct data origin
authenticity and integrity of the MPD.

Selected MPD examples are provided in Annex G.

5.2.2|Schema

The initial part of the XML schema of the MPD is provided below, including namespage and other
definjtions. Specific types, elements and attributes arelintroduced in the remainder of this sybclause. The
complete normative MPD schema is provided in-Annex B. In case of inconsistencies, the schema in
Annek B takes precedence both over the XML syntax snippets provided in this clause and all|prose text in
this document.

Implementors are supported by files available at: https://standards.iso.org/iso-iec/23009)-1/ed-5/en.
Thesg files include the schema as well as'all examples provided in Annex G.

<xs:fchema xmlns:xs="http://www.#0rg/2001/XMLSchema" xmlns:xlink="http://www.w3.0rg/[1999/xlink"

xmlnk="urn:mpeg:dash:schema : mpdN\zQ11" targetNamespace="urn:mpeg:dash:schena:mpd:2011"
elementFormDefault="qualified\\attributeFormDefault="unqualified">
<xs:import namespace="http://www.w3.0rg/1999/x1ink"

schemalocation="http://www.w3.0rg/XML/2008/06/x1ink.xsd">
<xs:annotation>,
<xs:doecumentation xml:lang="en">
xlink import. URL is per https://www.w3.org/TR/xlink/ Users are encouraded to store
a lofkal copy
</xs:documentation>
</xs:adpetation>
</xs:imgonc>
<xs:apnotation>
{xsvappinfo>Media Presentation Description</xs:appinfo>
<x§:documentation xml:lang="en">
This Schema defines the Media Presentation Description for MPEG-DASH.
</xs:documentation>
</xs:annotation>
<xs:element name="MPD" type="MPDtype">
<xs:annotation>
<xs:documentation xml:lang="en">
MPD: main element
</xs:documentation>
</xs:annotation>
</xs:element>
<xs:complexType name="MPDtype">
<xs:annotation>
<xs:documentation xml:lang="en">
MPD Type
</xs:documentation>

</xs:annotation>
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</xs:complexType>
</xs:schema>

5.2.3 Elements and Attributes added in revisions and amendments

5.2.3.1 Overview

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 versions of this document.

5.2.3.2 Elenye
1:2014)

ISO/IEC 23009-1:2014 added the following elements and attributes to the schema defined|in Anhex B
compared to|the 2012 edition (ISO/IEC 23009-1:2012/Cor 1:2013):

— MPD@publishTime

— MPD.EslsentialProperty

— MPD.SupplementalProperty

— Period.AssetIdentifier

— Period.EventStream

— Period.SupplementalProperty

— RepresentationBase.InbandEventStream
— SegmentBaselavailabilityTimeOffset
— SegmentBaselavailabilityTimeComplete
— BaseURL@availabilityTimeOffset

— BaseURL(CavailabilityTimeComplete

— Subsef@id

— SegmentTimeline.S@n

5.2.3.3 Elements-and-Attributes-addedin-the-third-edition-of this-documen
1:2019)

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

— MPD.UTCTiming

— Period.GroupLabel
— Period.Preselection

— Period.EmptyAdaptationSet
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5.2.3
This 1

RepresentationBase.Switching
RepresentationBase.RandomAccess
RepresentationBase.GroupLabel
RepresentationBase.Label

RepresentationBase@selectionPriority

ISO/IEC 23009-1:2022(E)

Representati Cae
G Uil l_,(lk_j

vl

epresentationlassociationId

]

epresentation@associationType

{n

egmentBaselpresentationDuration

n

egmentBasel@timeShiftBufferDepth

{n

egmentTimeline.S@n

{n

egmentTimeline.S@k

the 2P19 revision (ISO/IEC 23009-1:2019) of this document:

MPD. ServiceDescription
MPD.InitializationSet
MPD.InitializationGroup

MPD.InitializationPresentation

2

PD.LeapSecondInformation

Beriod(ServiceDescription

ﬂventstream@presentationTimeOffset

4 Elements and Attributes added in the fourth edition (ISO/IEC 23009-1)

revision adds the following elements and attributes to the schema defined in Annex B compared to

Event@contentEncoding
AdaptationSet@initializationSetRef
RepresentationBase.ProducerReferenceTime
RepresentationBase.ContentPopularityRate

Preselection@order

© IS0 2022 - All rights reserved
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SegmentBase.FailoverContent
SegmentBaseleptDelta
MultiSegmentBase(l@endNumber

BaseURL(@timeShiftBufferDepth

5.2.3.5 Elements and Attributes added in the fifth edition (ISO/IEC 23009-1:2021)

5.3 Hierarchical data model
5.3.1 Generpl

5.3.1.1 Oyverview

MPD.ContentProtection

MPD. PatchLocation
Period.ContentProtection
AdaptationSet@initializationPrincipal
RepresentationBase.Resync
RepresentationBase(@containerProfiles
Representation.ExtendedBandwidth
ContentProtection@ref
ContentProtection@refId
ContentProtection@robustness

RepresentationBase.OutputProtection

A Media Pregentation as described in the MPD consists of a sequence of one or more Periods as desdribed

in subclause|5.3/2.

26

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.

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

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

Preselections may be used to select experiences as defined in subclause 5.3.11. Each Preselection
references to one or more media content components within one or multiple Adaptation Sets.
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— Each Period may contain one or more Subsets that restrict combination of Adaptation Sets for
presentation. Subsets are described in subclause 5.3.8.

— Each Representation consists of one or more Segments described in sublause 5.15. Segment
Information is introduced in subclause 5.3.9. Segments contain media data and/or metadata to
access, decode and present the included media content. Representations may also include Sub-
Representations as defined in subclause 5.3.5.6 to describe and extract partial information from a
Representation.

— Each Segment consists of one or more Subsegments. Subsegments are described in subclause 6.2.3.2.

— llabels for annotation of different hierarchies are defined in subclause 5.3.10.

The Jummary of the semantics of the attributes and elements within an MPD element areg provided in
Tablg 3, subclause 5.3.1.2. The XML syntax of the MPD element is provided in sub¢lause 5.3.1.3.

5.3.1{2 Semantics

Table 3 — Semantics of MPD element

Element or Attribute Name Use Description
MPD The root'element that carries the Meglia
Presentation Description for a Medial
Presentation.
@id 0 specifies an identifier for the Media

Presentation. It is recommended to ulse an
identifier that is unique within the scppe in
which the Media Presentation is published.

If not specified, no MPD-internal identifier is

provided. However, for example the URL to the
MPD may be used as an identifier for|the Media
Presentation.

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

The contents of this attribute shall cdnform to
either the pro-simple or pro-fancy
productions of IETF RFC 6381:2011, [Section
4.5, without the enclosing DQUOTE characters,
i.e. including only the unencodedv ¢r
encodedv elements respectively.

As profile identifier a restricted URI f|ormat as
defined in 8.1 shall be used.
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Element or Attribute Name

Use

Description

@type

oD

default:
static

specifies the type of the Media Presentation.
For static Media Presentations
(Gtype="static"),all Segments are
available between the
@availabilityStartTime and the
@availabilityEndTime. For dynamic
Media Presentations (@t ype="dynamic"),
Segments typically have different availability
times. For details, refer to subclause 5.3.9.5.3.

In addition, the Media Presentation
Description may be updated in dynamic'Méd]a
Presentations, i.e. the
@minimumUpdatePeriod may be
present.

NOTE Static Media Presentations are

typically used for On-Demand services,
whereas dynamic‘Media Presentations dre
used for live services.

@avallabilityStartTime

CM

shall be
present for
@type='d
ynamic'

For @types "dynamic', this attribute shgll
be present:In this case, it specifies the anchof
for the-computation of the earliest availability
time/(in UTC) for any Segment in the Media
Presentation.

For @type=static” if present, it specifie
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.

1°2}

@publishTime

0D

shall be
present for
@type='d
ynamic'

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

@avallabilityEndTime

0

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

@mediaPresentationDuratio
n

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.

28
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Element or Attribute Name

Use

Description

@minimumUpdatePeriod

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

From a client perspective, after a client fetches
an MPD, it specifies the minimum period
during which the MPD remains valid. Validity
is defined in subclause 5.4.

TT This attribute 1S not present, it indidates that
the MPD does not change.

IfMPD@type is not 'dynamic’,
@minimumUpdatePeried shall notbe
present.

Details on the use-0f the value of thisfattribute
are specified in-subclause 5.4.

@minBufferTime

specifies a.common duration used in|the

definition of the Representation data|rate (see
@bandwidth attribute in subclauses 5.3.5.2
and5.3.5.4).

@timeShiftBufferDepth

specifies the duration of the smallest|time
shifting buffer for any Representatiof 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'.

@suggestedPresentationbel
ay

When @typeis 'dynamic', it spqcifies a
fixed delay offset in time from the pré¢sentation
time of each access unit that is suggefted to be
used for presentation of each access yinit. For
more details, refer to subclause 7.2.1) When
not specified, then no value is providged and the
client is expected to choose a suitabl¢ value.

When @typeis 'static'the valde of the
attribute is undefined and may be ignjored.

@maxSegmentDuration

Segment in any Representation in th¢ Media

specifies the maximum duration of a{\:
Presentation. ie documented in thisIMPD and

any future update of the MPD. If not present,
then the maximum Segment duration shall be
the maximum duration of any Segment
documented in this MPD.

@maxSubsegmentDuration

specifies the maximum duration of any Media
Subsegment in any Representation in the
Media Presentation. If not present, the same
value as for the maximum Segment duration is
implied.
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Element or Attribute Name Use Description

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

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

Location 0..N specifies a location at which the MPD is
available.

A reference processing model is provided|in
Annex A.11.

PatchLocation 0..N specifies a location at which the@MPD patch
document is available. Details-on the MPD
patch document, this elemént, and expected
processing models areavailable in subclause
5.15.

If this element is(pyesent, the MPD@1d attribyte
and the MPD@pTb1ishTime shall be present.

When @tyipeis 'static'or the
@mindsnumUpdatePeriod attribute
is{ndt present, thenvalueofthe
element is undefined and may be ignored.

If this element is not present, no MPD patch
document is available.

If multiple elements are present, any
PatchLocation element may be used.

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

<

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

For details refer to Annex K.

InitiplizatioQlat 0..N specifies a suitable initialization for a specifid

media type for the presentation. If present, af
least one Period of the Media Presentation
shall include at least one Adaptation Set that
Tan be pitayed wherr initiatized by this
Initialization Set.

For details see subclause 5.3.12.

InitializationGroup 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 Sets
referenced in this element.

For details see subclause 5.3.12.
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Element or Attribute Name

Use

Description

@id

specifies an unsigned integer identifier for this
Initialization Group. The attribute shall be
unique unique among all Initialization Set and
Initialization Group ids in the MPD.

@profiles

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

[f not present the value is inferred fo]be the
same as the MPD@profiles attribufe.

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

@contentType

specifies the contentctype of Initializgtion Sets
listed in the element.

InitializationPresentation

specifies a white)space separated list|of ids of
Initialization‘Séts and Initialization Groups to
indicate @ combination which createq a
complete presentation. A client suppgrting all
listed Initialization Sets and Initializgtion
Groups of an Initialization Presentatipn is
expected to be able to play the entire[Media
Presentation as intended by the service
provider.

For details see subclause 5.3.12.

@id

specifies a unique unsigned integer iientifier
for this Initialization Presentation. The

attribute shall be unique among all
Initialization Presentation ids in the MPD.

@profiles

specifies the profiles which the listed
Initialization Groups conform to. Thelvalue
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 attribufe.

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

@contentType

specifies the content type of initialization

Groups listed in the element.

ContentProtection

specifies information about content protection
and encryption schemes used in this Media
Presentation. If present on this level, it shall
include the @re fId attribute.

For details, see subclauses 5.8.1 and 5.8.4.1.

Period

specifies the information of a Period. For more
details, refer to the description in subclause
5.3.2.
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Element or Attribute Name Use Description

Metrics

0..N specifies the DASH Metrics.

For more details, see subclause 5.9.

EssentialProperty 0..N specifies information about the containing

element that is considered essential by the
Media Presentation author for processing the
containing element.

For details, see subclause 5.8.4.8.

SupplementalProperty O..N specities supplemental information about th¢

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-clgck time as used in|
this Media Presentation. The order of the
elements expresses & preference of choice by
the Media Presentation author. For more
details, refer tosubclause 5.8.4.11.

LeapSepcondInformation 0.1

specifies leap.second information affecting
MPD timing calculations.

For/details refer to clause 5.13.

Key

For attribyites: M=mandatory, O=optional, OD=optionalwith default value, CM=conditionally mandatory
For elemepts: <minOccurs>...<maxOccurs> (N=unbeunded)

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

5.3.1.3 XML syntax

<xs:compllexType name="MPDtype'">

<xs:gnnotation>

MPD Type
</xs:documentation>
</xs:annotation>
<xs:dequence>
<xs:elencht
maxOccurs="upbounded" /&
<xs:element
<xsgelement
<ksjelement
maxOccurs="uphb®unded" />
<xs:element

<xs:documentation, xml:lang="en">

name="ProgramInformation" type="ProgramInformationType" minOccurs="0"

name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"}>
name="Location" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/
name="PatchLocation" type="PatchLocationType" minOccurs="0"

name="ServiceDescription" tvpe="ServiceDescriptionTvpe" minOccurs="0"

maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
<xs:element
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element

32

name="InitializationSet" type="InitializationSetType" minOccurs="0"
name="InitializationGroup" type="UIntVWithIDType" minOccurs="0"
name="InitializationPresentation" type="UIntVWithIDType" minOccurs="0"
name="ContentProtection" type="ContentProtectionType" minOccurs="0"
name="Period" type="PeriodType" maxOccurs="unbounded"/>

name="Metrics" type="MetricsType" minOccurs="0" maxOccurs="unbounded"/>
name="EssentialProperty" type="DescriptorType" minOccurs="0"

name="SupplementalProperty" type="DescriptorType" minOccurs="0"

name="UTCTiming" type="DescriptorType" minOccurs="0"
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maxOccurs="unbounded" />

<xs:element name="LeapSecondInformation" type="LeapSecondInformationType"
minOccurs="0"/>

<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string"/>
<xs:attribute name="profiles" type="ListOfProfilesType" use="required"/>
<xs:attribute name="type" type="PresentationType" default="static"/>
<xs:attribute name="availabilityStartTime" type="xs:dateTime"/>
<xs:attribute name="availabilityEndTime" type="xs:dateTime"/>
<xs:attribute name="publishTime" type="xs:dateTime"/>
<xs:attribute name="mediaPresentationDuration" type="xs:duration"/>
<xs:attribute name="minimumUpdatePeriod" type="xs:duration"/>
<xs:attribute name="minBufferTime" type="xs:duration" use="required"/>
<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
<xs:attribute name="suggestedPresentationDelay" type="xs:duration"/> (1/
<xs:attribute name="maxSegmentDuration" type="xs:duration"/> (]/
<xs:attribute name="maxSubsegmentDuration" type="xs:duration"/>

<xs:anyAttribute namespace="##other" processContents="lax"/> h\.
</ xs:complexType> cz{
<ks:simpleType name="PresentationType"> (b

<xs:annotation> ()

<xs:documentation xml:lang="en"> (E)
Presentation Type enumeration (1/
</xs:documentation> (:)
</xs:annotation> @
<xs:restriction base="xs:string"> Q>
<xs:enumeration value="static"/> O
<xs:enumeration value="dynamic"/> \%

</xs:restriction> 9\
<|/xs:simpleType> ()
<ks:complexType name="UIntVWithIDType"> ,52

<xs:annotation> N

<xs:documentation xml:lang="en"> <2
UInt Vector With ID \\

</xs:documentation> g$>

</xs:annotation> Qb

<xs:simpleContent> €$>

<xs:extension base="UIntVectom'ype">
<xs:attribute name=£§d" type="xs:unsignedInt" use="required"/>
<xs:attribute na 'profiles" type="ListOfProfilesType"/>
<xs:attribute n ="contentType" type="RFC6838ContentTypeType"/>
<xs:anyAttri§é§b namespace="##other" processContents="lax"/>
</xs:extension> \&

</xs:simpleContent> . CJ
<|/xs:complexType>
<Iks:simpleType name="U{n£;éctorType">

<xs:annotation> .

<xs:doc ation xml:lang="en">
Whites -separated list of unsigned integers

</xs:documentatiion>

</xs:annotagion>
<xs:lis mType="xs:unsignedInt"/>

<V xs:simp, pe>
<|xks:sim é;bpe name="ListOfProfilesType">
<R otation>
<xs:documentation xml:lang="en">
\Q/ List of Profiles
scocumertation

</xs:annotation>
<xs:restriction base="xs:string">
<xs:pattern value=" (&URN; | &URL;) (&comma_ sep; (&URN; | &URL;)) *"/>
</xs:restriction>
</xs:simpleType>

5.3.2 Period

5.3.2.1 Overview

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

Regular Period,

Early Available Period,

Early Terminated Period.

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

i : in i od. then the Period i lar Period

ed Period and the PeriodStart is equal to the value of this attribute.

If the at
termina

early

ibute
b new
Of the

Ifthe @s
then thiy
Period H
attributg

tart attribute is absent, but the previous Period element contains a @durat i on atty
new Period is also a regular Period or an early terminated Period. The start time of th
eriodStart is the sum of the start time of the previous Period PeriodStart-andthe value

b @duration of the previous Period.

If (i) @s
MPD@ ty

Lart attribute is absent, and (ii) the Period element is the first-in the MPD, and (iili) the
pe is 'static’, then the PeriodStart time shall be set to zero,

If (i) @
@durat]
"dynan

Qin a
pe is

start attribute is absent, and (ii) the previous Period element does not cont
ion attribute or the Period element is the first in the MPD, and (iii) the MPD@t y
ic', then this Period is an Early Available Period{see below for details).

ibute
eriod

If (i) @dy
or the
(see bel

ration attribute is present, and (ii) the next Period element contains a @start atty
iminimumUpdatePeriod is present, then this Period is an Early Terminated P
w for details).

ctual

For any regy
time that shq
the PeriodStq
of the next H
Periods, the
following Pe
if this is the
represented
Period@du
represented

Early Available Periods may be used to advertise initialization of other non-media data before the 1

lar Period and early terminated Period, the following holds: PeriodStart reflects the 3
uld elapse after playing the media of all prior Periods in this Media Presentation relat|
irt time of the first Period in the Media Presentation. The Period 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

Fiod, if this is not thelast Period, or the value of the MPD@mediaPresentationDura

by the Representations in this Period. For Early Terminated Periods, the value d

by the Representations in this Period.

data itself is

ive to
{Start
gular
bf the

tion

last one, is the ‘presentation duration in Media Presentation time of the media content

f the

ration is)the presentation duration in Media Presentation time of the media content

nedia

available. Period elements documenting early available Periods shall not occur befor

e any

Period element documenting a regular Period. For Early Available Periods, any resources that are
announced in such a Period element shall be available. The data contained in such a Period element
does not represent a Period in the Media Presentation. Only when the PeriodStart time becomes known
through an update of the MPD, such a Period element represents a regular Period. However, an update
of the MPD may even remove a Period element representing an Early Available Period in later updates
of the MPD aslong as no PeriodStart time is associated with the Period.To avoid dereferencing of a remote
element entity containing a Period element solely to determine the Period timeline, e.g. in case of
seeking, Period@start or previous Period’ s Period@duration should be present in the MPD.

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

34 © IS0 2022 - All rights reserved


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

5.3.2.2 Semantics

ISO/IEC 23009

Table 4 — Semantics of Period element

-1:2022(E)

Element or Attribute Name

Use

Description

Period

specifies the information of a Period.

@xlink:href

specifies a reference to a remote element entity

thatis

either empty or contains one or multiple top-level elements

of type Period.

@xlink:actuate

oD

specifies the processing instructions, which can

be either

default:
onReque
st

"onLoad"or"onRequest".

This attribute shall not be present if the dx173n
attribute is not present.

k:href

@id

0

specifies an identifier for this Peniod/ The identi
unique within the scope of theMéedia Presentati

If the MPD@t ype is "dymami c", then this attr
be present and shall not change in case the MPD

If not present, no identifier for the Period is pro

In case of a remote period element, every Peri

fier shall be
on.

bute shall
is updated.

vided.
bd@id

within the remote entity has to be unique withiithe media

presentation. If the generator of the remote ent
unawdre of the Period@id values used within
presentation, it can use unique identifiers (such
aswalues for Period@id. If the xlink resolver 1
the same generated id for every client and for e{

y is

the media
as UUIDs)
haintains

ch time that

the remote period is requested, the remote element is

cacheable.

@start

if present, specifies the PeriodStart time of the H
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
Segment availability times for dynamic media

presentations. For details, refer to subclause 5.3.

eriod. The
ne the MPD
etermine
Media

3.2.1.

b of the
fo derive the

0.

@duration

if present, specifies the duration of the Period ta

determine

the PerfodStart titne of tite next Period.

If not present, refer to the details in subclause 5

3.2.1.

@bitstreamSwitchin
g

0D

Default:
false

When setto 'true', this is equivalent as if the
AdaptationSet@bitstreamSwitching foreach
Adaptation Set contained in this Period is setto 'true’.In
this case, the
AdaptationSet@bitstreamSwitching attribute
shallnotbesetto 'false' forany Adaptation Set in this
Period.
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Element or Attribute Name Use Description

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

SegmentBase 0..1 specifies default Segment Base information.

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

Eormaore r‘nf‘qi]c’ seesubclause 539

|
SengantList 0..1 specifies default Segment List information.

Information in this element is overridden by informatioh in
AdaptationSet.SegmentListand
Representation.SegmentList,ifpresent.

For more details, see subclause 5.3.9:

SegmentTemplate 0..1 specifies default Segment Template/information.

Information in this elementis,overridden by informatiop in
AdaptationSet.SegmentTemplate and
Representation {SegmentTemplate, if preser

o

For more details,See subclause 5.3.9.

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

For morefdetails, see subclause 5.8.5.7.

EventStream 0..N specifiesan event stream.

Formore details, see subclause 5.10.2.

ServiceDescription 0..N specifies the service description that is intended by the
service provider 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 informatign
provided on MPD level with the same scope.

ContentProtection 0..N specifies information about content protection and
encryption schemes used in this Media Presentation. If
present on this level, it shall include the @refId
attribute.

For details, see subclauses 5.8.1 and 5.8.4.1.

AdaptationSet 0..N specifies an Adaptation Set.

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

For more details, see 5.3.3.

Subset 0..N specifies a Subset. For more details, see subclause 5.3.8.
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Element or Attribute Name Use Description
SupplementalProper 0..N specifies supplemental information about the containing
ty element that may be used by the DASH Client optimizing the

processing.

For details, see subclause 5.8.4.9.

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 Essentia
Descriptor is present with @ schemeIDUR I:set to
"urn:mpeg:dash:mpd-as-1inking: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 tosubelause 5.3.10.
Preselection 0..N specifies a preselection,‘i<€. a combination of Adpptation

Sets that form a spécific experience and can be gelected for
joint decoding and Yendering.

For more details, refer to subclause 5.3.11.

Key

<mi1\0ccurs:0>.
Ele

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

The fonditions only hold without using x11ink: href. Iflinking is used, then all attributes are "opt{onal” and

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

5.3.2{3 XML syntax

<xs:annotation>

Period
</xs:documentatien>
</xs:annotatiom>
<XSs:sequencew

Lxswelement

Kxs:element

<xs:element

<xs:element
<xs:element
<xs:element

<ks:complexType name="PefledType'">

<xs:documentation xml:lang="en">

name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbpunded"/>
name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
name="SegmentList" type="SegmentListType" minOccurs="0"/>
name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0f'/>
name="AssetIdentifier" type="DescriptorType" minOccurs="0"/>
name="EventStream" type="EventStreamType" minOccurs="0"

maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
<xs:element
maxOccurs="unbounded" />
<xs:element
maxOccurs="unbounded" />
<xs:element
<xs:element
maxOccurs="unbounded" />

name="ServiceDescription" type="ServiceDescriptionType" minOccurs="0"
name="ContentProtection" type="ContentProtectionType" minOccurs="0"
name="AdaptationSet" type="AdaptationSetType" minOccurs="0"

name="Subset" type="SubsetType" minOccurs="0" maxOccurs="unbounded"/>
name="SupplementalProperty" type="DescriptorType" minOccurs="0"

name="EmptyAdaptationSet" type="AdaptationSetType" minOccurs="0"

name="GroupLabel" type="LabelType" minOccurs="0" maxOccurs="unbounded" />
name="Preselection" type="PreselectionType" minOccurs="0"

<xs:any namespace="##other" processContents="lax" minOccurs="0"
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maxOccurs="unbounded" />

</xs:
<xs
<xs
<xs
<xs
<xs
<xs
<xs
<xs
<xs

rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
ranyAttribute namespace="##other" processContents="lax"/>

sequence>

href"/>

actuate" default="onRequest"/>

ref="xlink:type" fixed="simple"/>

ref="xlink:show" fixed="embed"/>

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

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

name="duration" type="xs:duration"/>
name="bitstreamSwitching" type="xs:boolean" default="false"/>

ref="xlink:
ref="xlink:

</xs:complexType>

5.3.24 C
Content with

to enabl

to remo;
to remoy
to remoy
to enabl

Periods proy
However, in
continuous {

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

The content
different Pe

, ferime-with-mmaitiote-Periots

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

e splicing of content, for example for ad insertion,

to provigle synchronization in segment numbering, e.g. compensate non-constantsegment dura

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 content 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, possiblythe immediately following Period or in a later P
advertisement Period had beed.inserted).

provider may express that the media components contained in two Adaptation Sets i
Fiods are associated by_assigning equivalent Asset Identifiers to both Periods ar

tions,

ride opportunities for resync, for ad insertion) for adding and removing Representations.

case,

on of
eriod

h two
1d by

identifying both Adaptation Sets with identical value for the attribute @ id. Association expresses a lpgical

continuation of the media component in the next Period and may for example be used by the cli¢nt to

continue playing an associated Adaptation Set in the new Period.

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

— The Adaptation Sets are associated.

— The sunp of the value of the @presentationTimeOffset and the presentation duration |of all
Representations in  one Adaptation Set are identical to the value of the
@presentationTimeOf fset of the associated Adaptation Set in the next Period.

38

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
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
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first Period. Additionally, the @mimeType attribute for the Representation in the next Period shall

b

e the same as one of the first Period.

Media Presentations should signal period-continuous Adaptation Sets by using a supplemental descriptor

on
cont

Adaptation Set level with @schemeIdUri set to

inuity:2015" with

"urn:mpeg:das

h:period-

— the @value of the descriptor matching the value of an @id of a Period that is contained in the MPD,

a

nd

the 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 contains Periods with.id
ifiers.

 exist special cases for which the media in one Adaptation Set is a continuation of the j
le timestamps are not continuous. Examples are timestamp wrap aroundyencoder rese
aspects. Two Adaptation Sets in one MPD are period-connected f all conditions f

entical Asset

revious one,
t, splicing, or
rom period-

conti
but a

huity from above hold, except that the timestamps across Period beundaries may be non-continuous
djusted by the value of the @presentationTimeOffset attlie Period boundary. However, for
example the Initialization Segment is equivalent within the two(Adaptation Sets. Media Hresentations
sho{ﬁllcji signal period-connected Adaptation Sets by using a supplemental descriptor on Adaptation Set
level with @schemeIdUri setto "urn:mpeg:dash:peried-connectivity:2015".

Period continuity implies period connectivity.

For appropriate client behaviour, please refer to A.9:

5.3.2{5 Special Periods in Live Services

In ordler to address live services for which Periods are extended into the future and Periods gre gradually

e
remo(ﬂred due to the timeshift buffer depth;,special types of Periods are defined as follows:

h the sum of

Partially Unavailable Period: @ny Period in a dynamic Media Presentation for whic
theMPDRavailability$tartTime and the value of Period@start is smaller than the value
of @publishTime minus the value of MPDRtimeShiftBufferDepth. For this Period, some
Segments may no longet be available as they have been fallen out of the time shift bulffer window.

h the Period
greater than
that are not

Live-Edge Periody newest regular Period in a dynamic Media Presentation, for whig
duration is, unknown, and Segment availability start time of at least one Segment is
the value'of MPD@publishTime. For such Periods, the exact duration of Segments
yet available, may be unknown.

Note h at the same

time,

that'an MPD may contain both types of Periods, and further, a single Period may be bot
a Partially Unavailable Period and a Live-Edge Period.

5.3.3 Adaptation Sets

5.3.3.1 Overview

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

An Adaptation Set contains alternate Representations, i.e. only one Representation within an Adaptation
Set is expected to be presented at a time. All Representations contained in one Adaptation Set represent
the same media content components and therefore contain media streams that are considered to be
perceptually equivalent. The Adaptation Set and the contained Representations shall be prepared and
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contain sufficient information such that seamless switching (as defined in subclause 4.5.1) across
different Representations in one Adaptation Set is enabled. If an Adaptation Set is expected to be
consumed by DASH Clients with restrictions in terms of switching, then the Media Presentation author

should provi

de 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 picty
the role
the acce
the view
the ratin

Representat
these media

The values
provided wi
subclause 5.

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

The AdaptationSet element may contain default values for elements and attributes associated
epresentations. The“list of possible present elements and attributes that are commpn to

contained R

AdaptationSet and Representation (and also SubRepresentation) are collected in subq

5.3.7. Any of]
the Repre

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

re aspect ratio as described by the @par attribute,

property as described by the Role elements,

5sibility property as described by the Accessibility elements,
point property as described by the Viewpoint elements,

g property as described by the Rating elements.

ons shall appear in the same Adaptation Set if and only ifthey have identical values for
content component properties for each media content component.

for the elements Role, Accessibility, Viéwpoint and Rating are generall

B.5.

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

mponent element shares comm@n elements and attributes with the Adaptatio
nult values, or values applicablé to all media content components, may be provided di
LationSet element. Attributes present in the AdaptationSet shall not be repeat
EComponent element.

the common-attributes shall only be present either in the AdaptationSet element]
ntation‘element, but notin both.

cribed by a separate ContentComponent element as defined in subclause 5.3.4

all of

y not

thin the scope of this document. However, a.number of simple schemes are defined in

bnent
The
nSet
rectly
ed in

o the

lause
or in

dth,
ide a

@height ap

d’@frameRate attributes associated to the contained Representations, which proy

summary of

all values for all the Representations within this Adaptation set. The Representations
contained within an Adaptation Set shall not contain values outside the ranges documented for that
Adaptation Set.

Adaptation Sets may be further arranged into groups using the @group attribute. The semantics of this

groupingist

hat the media content within one Period is represented by:

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

2) or the combination of at most one Representation from each non-zero group.

40
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If the AdaptationSet@group attribute is not present, then all Representations in this Adaptation Set
are assigned to a non-zero group specific to this Adaptation Set.

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

5.3.3.2 Semantics

Table 5 — Semantics of AdaptationSet element

Element or Attribute Name Use Description
Adaptationset Adaptation Set description.

@xlink:href 0 specifies a reference to a remote element entity that
shall contain exactly one element of type
AdaptationSet.

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

default:
'onRequ
est'

@id 0 specifies a unigue identifier for this Adaptdtion Set in
the scopefof the Period. The attribute shallbe a unique
unsigned-integer value in the scope of the dontaining
Perxiod:

The attribute shall not be present in a rem¢te element
entity.

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

@group 0 specifies an identifier for the group that is inique in the
scope of the containing Period. The value i an unsigned
integer.

For details, refer to subclause 5.3.3.1.

CommonAttributesElem — specifies the common attributes and elements

ents (attributes and elements from base type
RepresentationBaseType). For details, se¢ subclause
5.3.7.

@lang 0 Declares the language code for this Adaptation Set. The

syntax and semantics according to IETF RH
be used.

C 5646 shall

If not present, the language code may be d¢

fined for

each media component or it may be unknown.

If the language is unknown, the 'und"' code for
undetermined primary language or the ' zxx "' (Non-
Linguistic, Not Applicable) code can be used.

© IS0 2022 - All rights reserved
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Element or Attribute Name

Use

Description

@contentType

specifies the media content component type for this
Adaptation Set. A value of the top-level Content-type
'type' value as defined in 4 of IETF RFC 6838:2013 shall
be taken.

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

@par

specifies the picture aspect ratio of the video media

Component type, In the form of a string consisting ¢f
two integers separated by ', e.g. "16:9". WheI this
attribute is present, and the attributes @width and
@height for the set of Representations\are also
present, the picture aspect ratio as spécified by thi
attribute shall be the same as indicated by the valups of
@width, @height,and @sar)ie.itshall express
the same ratio as (Qwidth /* sarx) :

(@height *sary), with$drx the first number in
@sar and sary the seeond number.

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

@m]

| nBandwidth

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

If ot present, the value is unknown.

@m

hxBandwidth

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

If not present, the value is unknown.

@m]

| nWidth

specifies the minimum @width value in all

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

If not present, the value is unknown.

@m

hxWidth

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.

@maxHeight

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.

42
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Element or Attribute Name

Use

Description

@minFrameRate

specifies the minimum @framerate value in all
Representations in this Adaptation Set. This value is

encoded in the same format as the @fram
attribute.

If not present, the value is unknown.

eRate

@maxFrameRate

specifies the maximum @ f ramerate value in all
Representations in this Adaptation Set. This value is

encoded in the same format as the @fram

eRate

attribute.

If not present, the value is unknown,

@segmentAlignment

0D

default:
false

When setto 't rue’', this specifies‘that fo
Representations, X and Y, within the same

I any two
Adaptation

Set, the m-th Segment of X@nd the n-th Segment of Y
are non-overlapping (as\defined in subclaulse 4.5.3)

whenever m is not equal to n.

For Adaptation Sets’containing Representations with

multiple media content components, this a

value shall be-either 'true' or ' falsel.

ttribute

NOTE Previous editions permitted ngn-boolean

values for this attribute. As this was n
practice and caused confusion, it is de
this edition.

t used in
brecated in

@bitstreamSwitching

When this flag is setto ' true ', the following applies:

— All Representations in the Adaptation

Set shall

have the same number M of Media Segments;

— LetRjy, Rz, .., Rn be all the Representatiions within

the Adaptation Set.
— Let

—  Sij, forj >0, be the j'» Media Segm
Representation (i.e. Ri)

ent in the ith

— if present, let S;o be the Initialization Segment

in the ith Representation, and

— if present, let B; be the Bitstream

Switching

Segment in the j" Represent

tion.

— The sequence of

— any Initialization Segment, if present, in the

Adaptation Set, with,
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Element or Attribute Name

Use

Description

— if Bitstream Switching Segments are present,

Bia), Sia)1, Bi), Si2)2, - Bi),
Sitk)k, -, Big), Sipn,m

— else
Si)1, Si2),2, ey Sitk) ks -y Si)M,

wherein any i(l() for all kvaluesin the ran ge

More detailed rules may be defined for specific meflia
formats.

For more details, refer,to subclause 0.

of 1 to M, respectively, is an integér yalue
in the range of 1 to N,

results in a "conforming Segment track" as defined
in subclause 4.5.4 with the mediaformat as
specified in the @mimeTypelattribute.

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

Contént 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.

@stbsegmentAlignment

OD

default:
false

If the @subsegmentAlignment for an Adaptation
Setissetto 'true’, all following conditions shall{be
satisfied:

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

For any two Representations, X and Y, within the
same Adaptation Set, the m-th Subsegment of K
and the n-th Subsegment of Y are non-overlapping
(as defined in subclause 4.5.3) whenever m is hot

equal to n.

NOTE Previous editions permitted non-boolean
values for this attribute. As this was not used in
practice and caused confusion, it is deprecated in
this edition.

44
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Element or Attribute Name

Use

Description

@subsegmentStartsWit
hSAP

0D

default:
0

when greater than 0, specifies that each Subsegment
with SAP_type greater than 0 starts with a SAP of
type less than or equal to the value of
@subsegmentStartsWithSAP. A Subsegment
starts with SAP when the Subsegment contains a SAP,
and for the first SAP, Isau is the index of the first access
unit that follows Isap, and Isap is contained in the
Subsegment.

The semantics of @ subsegmentStart sWithSAP
equal to 0 are unspecified.

@initializationSetRef

specifies a white space separated list'ef Initialization
Set identifiers. The Adaptation Sét shall conform to all
Initialization Sets that are reférenced in this attribute.

@initializationPrincipa
1

specifies the URL of an Initialization Segmgnt that is
sufficient to initialize the Adaptation Set. Ifjnot present,
an Initialization Segment from one of the
Representations\is stfficient.

Accessibility

specifies information about accessibility sgheme

For more-details, refer to subclauses 5.8.1 and 5.8.4.3.

Role

specifies information on role annotation sgheme

For more details, refer to subclauses 5.8.1 and 5.8.4.2.

Rating

specifies information on rating scheme.

For more details, refer to subclauses 5.8.1 and 5.8.4.4.

Viewpoint

specifies information on viewpoint annotation scheme.

For more details, refer to subclauses 5.8.1 and 5.8.4.5.

ContentComponent

specifies the properties of one media contgnt
component contained in this Adaptation Set.

For more details, refer to subclause 5.3.4.

BaseURL

specifies a base URL that can be used for rdference
resolution and alternative URL selection. Fpr more
details, refer to the description in subclausg 5.6.

SegmentBase

specifies default Segment Base information].

Information in this element is overridden hy
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

specifies a Representation.

At least one Representation element shall be prese

be part of a remote element entity if xlink isyused o
containing AdaptationSet element.

For more details, refer to subclause 5:3:5.

each Adaptation Set. The actual element may howe

ntin
ver
n the

Key
For attribute
For elementg

The conditio
<minOccurs

Elements are
bold referrin|

5: M=mandatory, O=optional, OD=optional with default value, CM=conditiohally mandatory, F=|
: <minOccurs>..<maxOccurs> (N=unbounded)

s only hold without using x1ink:href. If linking is used, thenall attributes are "optional" an|
0>.

o to those taken from the Base type that has been exténdeéd by this type.

fixed

bold; attributes are non-bold and preceded with an @;list of elements and attributes is in italfcs

5.3.3.3 XML

<Xs:comp
<xs:4

</xs
</xs:
<xs:d

maxOccurs="u
maxOccurs="u
maxOccurs="u
maxOccurs="u

minOccurs="0

syntax

lexType name="AdaptationSetType">
nnotation>

<xs:documentation xml:lang="enl%

Adaptation Set
documentation>
annotation>
omplexContent>

<xs:extension base="RepresentationBaseType">

<xs:sequence>
Xx3hNelement name="Accessibility" type="DescriptorType" minOccurs="

maxOccurs="unbounded" />

minOccurs="0"

minOccurs="0"'
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bounded" />
<xs:element name="Role" type="DescriptorType" minOccurs="0"
bounded" />
<xs:element name="Rating" type="DescriptorType" minOccurs="0"
bounded" /%
<xs:element name="Viewpoint" type="DescriptorType" minOccurs="0"
boundeed />
<xs:element name="ContentComponent" type="ContentComponentType"
' M&x0ccurs="unbounded" />
<xs:element name="BaseURL" tvpe="BaseURLTvpe" minOccurs="0"
<xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
<xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
<xs:element name="SegmentTemplate" type="SegmentTemplateType"
l/>
<xs:element name="Representation" type="RepresentationType"
' maxOccurs="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:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute name="group" type="xs:unsignedInt"/>
<xs:attribute name="lang" type="xs:language"/>
© 1SO 2022 - All rights reserved
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<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute

ISO/IEC 23009-1:2022(E)

name="contentType" type="RFC6838ContentTypeType" />
name="par" type="RatioType"/>

name="minBandwidth" type="xs:unsignedInt"/>
name="maxBandwidth" type="xs:unsignedInt"/>
name="minWidth" type="xs:unsignedInt"/>
name="maxWidth" type="xs:unsignedInt"/>
name="minHeight" type="xs:unsignedInt"/>
name="maxHeight" type="xs:unsignedInt"/>
name="minFrameRate" type="FrameRateType"/>
name="maxFrameRate" type="FrameRateType"/>

name="segmentAlignment" type="xs:boolean" default="false"/>
name="subsegmentAlignment" type="xs:boolean" default="false"/>
name="subsegmentStartsWithSAP" type="SAPType" default="0"/>

name="bitstreamSwitching" type="xs:boolean"/>
name="initializationSetRef" type="UIntVectorType"/>

<xs:attribute
</xs:extension>
</xs:complexContent>
<J/xs:complexType>
xs:simpleType name="RatioType">
<xs:annotation>
<xs:documentation xml

A

</xs:documentation>
</xs:annotation>

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

A

<xs:annotation>
<xs:documentation xml
Type for Frame Rate

</xs:documentation>

</xs:annotation>

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

A

<xs:annotation>
<xs:documentation xml

</xs:annotation>

<xs:enumerati
0

<Xs:enu

</xs:restrigtion>
</ xs:simpl >

AN
X
9]
9]

-
-
o]

<xs:documentation xml

s:documentation>

<xs:restriction base="xs:string">
<xs:pattern value="[0-9]*:[0-9]*"/>
s:simpleType name="FrameRateType"> \%

:lang="en">

<xs:restriction base="xs:string"> \\
<xs:pattern value="[0-9]+(/[1-9] [K\}] x)2n/>

xs:simpleType name="RFC6838ContentTyp %§$;">

;14 @!"en">
Type for RFC6838 Conte ype
</xs:documentation> XSD

name="initializationPrincipal™ type="xs:anyURI"/> (1,

:lang="en"> Q%,

Ratio Type for sar and par

7

<xs:restriction base="xs(§ ring">
<xs:enumerati lue="text"/>
g:)value="image"/>
<xs:enumer@tien value="audio"/>
1&ration value="video"/>
<xs:enur ation value="application"/>
<xs:e<iy@ration value="font"/>

:lang="en">
<z£;) Stream Access Point type enumeration

e
S amITo Ta T IO

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

</xs:restriction>
</xs:simpleType>
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5.3.3.4 Switching within Adaptation Sets

Switching refers to the presentation of decoded data from one Representation up to a certain time t, and
presentation of decoded data of another Representation from time t onwards; for details, refer to
subclause 4.3.

The Switching element as defined in Table 6 provides instructions of switch points within an
Adaptation Set and the permitted switching options as defined in Table 7. When this element is present,
it signals opportunities for simple switching across Representations in one Adaptation Set. This element
may be used instead of the attributes @segmentAlignment or @bitstreamSwitching.

Table 7 defines different switching strategies that provide instructions to the client on the procedures to
switch apprapriately within an Adaptation Set.

Table 6 — Switch point signalling

Element oy Attribute Name Use Description
Switching Switching logic description for the\associated
Representation
@interval M specifies the interval betwéen‘two switching pointf in

the scale of the @t imesca’le on Representation
level. Any Segment for'which the earliest presentation
time minus the @t “value of the S element describjng
the segment is ah integer multiple of the product of
@timescaleand @interval isaswitch-to
opportunity,i.e. it enables to switch to this

Representation with the switching strategy as defined
by the-@ t ype value.

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

@tlype 0D specifies the switching strategy for the switch points
identified in by the @interwval attribute. Switchjng

default:
et strategies are defined in Table 7.

'media’

Table 7 — Switching strategies

Type Description

media Medialevel switching: in this case, switching is possible at the switch point by decodinlg
and 'presenting switch-from Representation up to switch point t, initializing the switch-to
Representation with the associated Initialization Segment and continue decoding and
presenting the switch-to Representation from time t onwards.

bitstream Bitstream switchingim this tase, switching s possibie at the switchr 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.
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The XML schema snippet is as follows:

<xs:complexType name="SwitchingType">
<xs:annotation>
<xs:documentation xml:lang="en">
Switching
</xs:documentation>
</xs:annotation>
<xs:attribute name="interval" type="xs:unsignedInt" use="required"/>
<xs:attribute name="type" type="SwitchingTypeType" default="media"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<xs:simpleType name="SwitchingTypeType">
<xs:annotation>
<xs:documentation xml:lang="en">
Switching Type type enumeration
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:enumeration value="media"/>
<xs:enumeration value="bitstream"/>
</xs:restriction>
<V xs:simpleType>

5.3.3]5 Switching across Adaptation Sets

Representations in two or more Adaptation Sets may provide the same content or the content may be
offer¢d such that seamless switching is desired (for example in‘case of multiple viewpoints]. In addition,
the content may be time-aligned and may be offered such that'seamless switching across Repgresentations
in different Adaptation Sets is simplified. Typical examples are the offering of the same fontent with
differfent 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 subjclause 4.5.1)
across different Adaptation Sets.

A content 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:mpeg:dash:adaptation-setsswitching:2016 andthe @value isacomma-deparated list
of Adpptation Set IDs that may be sedmlessly switched to from this Adaptation Set.

If the content author signals the ability of Adaptation Set switching and as @segmentAlfignment or
@sufsegmentAlignment are'set to TRUE, the (Sub)Segment alignment element shall b¢ valid for all
Representations in all Adaptation Sets for which the @id value is included in the @value atfribute of the
Supplemental descriptor,

For Adaptation Sets-ctontaining Representations, when two Adaptation Sets signal Adaptation Set
switching, thenforany two Representations, X and Y, within the union of the two Adaptation Sets, the m-
th Subsegmerit of X and the n-th Subsegment of Y shall be non-overlapping (as defined in sufclause 4.5.3)
whenever-1.1s not equal to n.

If the|cantent 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 @1d 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
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
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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 Adaptation Set contains one or more media content components. The properties of each media
content component are described by a ContentComponent element or may be described directly on
the AdaptationSet element if only one media content component is present in the Adaptation Set.

ContentCompornrentetenentsarecontaired-imramrAdaptationSetetenrent:

The semantics of the attributes and elements within a ContentComponent element are provided in
Table 8 in subclause 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

ContentComponent

Description of a centent component.

eid

specifies anidentifier for this media component.
The attribute shall be unique in the scope of the
contairing Adaptation Set.

Thewalue 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

Same semantics as in Table 5 for @1ang attribyte.

@cpntent@ype

Same semantics as in Table 5 for GcontentType
attribute.

@par

Same semantics as in Table 5 for @par attributg.

@tag

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

Accessibility

Same semantics as in Table 5 for
Accessibility element.

Role

Same semantics as in Table 5 for Role element.

Rating

Same semantics as in Table 5 for Rating element.

Viewpoint

Same semantics as in Table 5 for Viewpoint
element.
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Element or Attribute Name Use Description

Key

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

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

Elements are bold; attributes are non-bold and preceded with an @; list of elements and attributes is in
italics bold referring to those taken from the Base type that has been extended by this type.

5.3.4.3 XML syntax

<]

maxOc

maxOc

maxOc

A A

5.3.5

5.3.5

Repr
contd

A Re

ks :complexType name="ContentComponentType">
<xs:annotation>
<xs:documentation xml:lang="en">
Content Component
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="Accessibility" type="DescriptorType" min@Pgsdrs="0"
Furs="unbounded" />
<xs:element name="Role" type="DescriptorType" minOccurg=!"0" maxOccurs="unb
<xs:element name="Rating" type="DescriptorType" minOggires="0" maxOccurs="u
<xs:element name="Viewpoint" type="DescriptorType" winOccurs="0"
burs="unbounded" />
<xs:any namespace="##other" processContents="lagNMinOccurs="0"
Furs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute name="lang" type="xs:language"/>
<xs:attribute name="contentType" type="RFC6838fdsAtentTypeType"/>
<xs:attribute name="par" type="RatioType"/X
<xs:attribute name="tag" type="TagType"/>
<xs:anyAttribute namespace="##other" procassContents="lax"/>
xs:complexType>
xs:simpleType name="TagType">
<xs:annotation>
<xs:documentation xml:lgng=%en">
Tag
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs;8Exring"/>
xs:simpleType>

Representation

1 Overview

psentations are described by the Representation element. Representation ¢
ined in'anAdaptationSet element.

brésentation is one of the alternative choices of the complete set or subset of m

bunded" />
hbounded" />

blements are

pdia content

com

onents comnrisinathe meodia cantent durina the defined Periad
- CoO et S tre- e et e rot-

OIrerto-Comp ot g trre et

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

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

A Representation consists of one or more Segments.

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

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

in this depe

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

NOTE 1
number i
any earli

NOTE 2
that are
Represen
format if]

order in the @dependencyId attributes starting from X. If following recursively the dependencies in

in the @d
this case
when fir{

Associated

@Qassociat]
Representat
Representat
Representat
@associat]
association 4

NOTE 3

dent Rpprpcpnfnfi an

endent Representation X that depends on complementary Representation Y, (the
of X and the n-th Subsegment of Y shall be non-overlapping (as defined in 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 drder as provid
HencyId attribute, shall represent a conforming Subsegment track @s-defined in subc
ming to the media format as specified in the @mimeType attfibute for this depe
on.

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

In case a dependent Representation X depends on dpleast two complementary Representati
also dependent Representations depending, diréctly 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 concaténated only the first time encountered followi

ependencyId of Representations, certain Representations can be encountered more than o
the corresponding Segments or Subsegments are expected to only be concatenated once, n|
t encountered.

Representations are deseribed by a Representation element that contain
ionId attribute and- optionally an @associationType attribute. Assoq
ons are Representations that provide information on their relationships with
ons. As opposed_to complementary Representations, the segments of an assoc
on may be optienal for decoding and/or presentation of the Representations identifi
ionId. Theyean be considered as supplementary or descriptive information, the type
eing spécified by the GassociationType attribute.

@associationld and @associationType attributes can only be used between Representatior

are not irf

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

I with
from

ns Yi,
bntary
media
g the

dI‘cated

ce.In
amely

S an
iated
other
iated
ed by
bf the

s that

thé same Adaptation Sets.

If a Representation is offered in a Media Presentation with MPD@type="dynamic"', it is recommended
that means to compensate such drift be included. For more details, refer to A.8.

The semantics of the attributes and elements within a Representation are provided in Table 9 in
subclause 5.3.5.2. The XML syntax of the Representation type is provided in subclause 5.3.5.3.
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Table 9 — Semantics of Representation element

-1:2022(E)

Element or Attribute Name

Use

Description

Representation

This element contains a description of a
Representation.

@id

specifies an identifier for this Representation. The
identifier shall be unique within a Period unless the
Representation is functionally identical to another

D At - yn ) D - 1
I\C}Jl CSCTIILALIUIT IIT UIIT SAIIIC T'TT TUU.
The identifier shall not contain whitespace

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

characters.

fion as
a1l only

contain characters that are permitted withijn an HTTP-

URL according to IETF RFE.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, start
SAP that i&indicated either by @startWi
by any Segment Index box, a client can be a
having'enough data for continuous playout
playout begins after

@minBufferTime *@bandwidth bif
received (i.e. at time @minBufferTime

first 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.

hnnel of
h bits per

ng at any
thSAP or
ssured of
providing

s have been
hfter the

bpecifies the
h for the

@qualityRanking

specifies a quality ranking of the Represent]

ation

Adaptation Set. Lower values represent higher quality

relative to other Representations in the sarE

content. If not present, then no ranking is dgfined.

@depenhdencyId

specifies all complementary Representations the
Representation depends on in the decoding and/or

presentation process as a whitespace-separated list of
values of @1id 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.

@associationId

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 0 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
@associationTdisnotpresent

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

@mgdiaStreamStructur 0 The attribute may be present for Representations
eld containing video and its semantigs.are unspecified for
any other type of Representations:

If present, the attribute
@mediaStreamStructureld specifies a
whitespace-separated-ist of media stream structurg
identifier values. If media 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, Tepr, and Tprr of the i-th
SAP of type 1 to 3 in one media stream are
identical to the values of Tsap, Toec, Tept, and Tletr,
respectively, of the i-th SAP of type 1 to 3 in the
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.

— A media stream formed by concatenating the
media stream of a first Representation until s
(exclusive) of the i-th SAP of type 1 to 3 and the
media stream of a second Representation (having
the same media stream structure identifier value
as for the first Representation) starting from tle
Isau (inclusive) of the i-th SAP of type 1 to 3
conforms to the specification in which the media
stream format is cpp(‘iﬁpd for anvvalue of i fram 1
to the number of SAPs of type 1 to 3 in either
media stream. Furthermore, the decoded pictures
have an acceptable quality regardless of type of
the stream access point access unit used.

<

1%
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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 no
similarities to other Representations are known.

Indicating multiple media stream structure identifier
values for a Representation can be useful in cases
where switching between Representations A and B as
Well as between Representations B and C.i5allowed at
non-IDR intra pictures, but switching betw¢en
Representations A and C would cause\too s¢vere a
degradation in the quality of the leading piqtures and is
hence not allowed. To indicatethese permigsions and
restrictions, Representation.A would contajn
@mediaStreamStru@tureIdequal tp “1”,
Representation B would eontain
@mediaStream8tructureldequal tp “12”, and
Representation-C'would contain
@mediaStreamStructureldequal tp “2”

CommonAttributesElem — CommonAttributes and Elements (attributes and
ents elements from base type RepresentationBaseType).
For‘more details, see subclause 5.3.7.

BaseURL 0..N specifies a Base URL that can be used for reference
resolution and alternative URL selection. F¢r more
details, refer to the description in subclauseg 5.6.

ExtendedBandwidth 0..N specifies an extended bandwidth model with more
detailed information on the characteristics jpf the
Representation.

For more details, see subclause 5.3.5.6.

SubRepresentation 0..N specifies information about a Sub-Represertation that
is embedded in the containing Representation.

For more details, see subclause 5.3.5.6.

SegmentBase 0..1 specifies default Segment Base information|

For more details, see subclause 5.3.9.

SegmentList 0..1 specifies the Segment List information.

For more details, see subclause 5.3.9.

SegmentTemplate 0..1 specifies the Segment Template information.

For more details, see subclause 5.3.9.

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 @; 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

<xs:complexType name="RepresentationType">
<xs:annotation>
<xs:documentation xml:lang="en">
Representation
</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence>
<xs:element name="BaseURL" type="BaseURLType" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="ExtendedBandwidth" type="ExtendedBandwidthType"
minOccurs="0"_maxOccurs="unbounded"/>
<xs:element name="SubRepresentation" type="SubRepresentationTypeX
minOccurs="0[| maxOccurs="unbounded"/>
<xs:element name="SegmentBase" type="SegmentBaseType" minOccurs+"0[ />
<xs:element name="SegmentList" type="SegmentListType" minOcturs="0][/>
<xs:element name="SegmentTemplate" type="SegmentTemplateTpe"

minOccurs="0[/>
</xs:sequence>
<xs:attribute name="id" type="StringNoWhitespaceType" use="kegtired" />
<xs:attribute name="bandwidth" type="xs:unsignedInt" usez{rdquired"/>
<xs:attribute name="qualityRanking" type="xs:unsignedIpt" /¥
<xs:attribute name="dependencyld" type="StringVectorPypel'/>
<xs:attribute name="associationId" type="StringVectQ¥Type"/>
<xs:attribute name="associationType" type="ListOf4CCType"/>
<xs:attribute name="mediaStreamStructureId" type=aldtringVectorType"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simpfleType name="StringNoWhitespaceType">
<xs:gnnotation>
<xs:documentation xml:lang="en">
String without white spaces
</xs:|documentation>
</x%s:annotation>
<xs:yestriction base="xs:string">
<xs:pattern value="["\r\n\t \p{Z}]X"/>
</xs:restriction>
</xs:simpleType>
<xs:simpfleType name="StringVectorType">
<xs:gnnotation>
<xs:documentation xml:larg="én">
Whitespace-separated lislt;of strings
</xs:documentation>
</xs:annotation>
<xs:list itemType="xs:stming"/>
</xs:simpleType>
<xs:simpfleType name="LigHBOfACCType">
<xs:gnnotation>
<xs:documentation xml:lang="en">
Whitespace, separated list of 4CC
</xs:|[documenteation>
</xs:lannotatien>
<xs:list AtemType="FourCCType"/>
</xs:simplegType>
<xs:simp[l&lype name="FourCCType'">
<XSs:armrotatTomT
<xs:documentation xml:lang="en">
4CC as per latest 14496-12
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string"/>
</xs:simpleType>

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:
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— 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
true, given the way the content is encoded.

— The minimum buffer time provides information that for each representation, the following shall be
true: if the Representation (starting at any segment) is delivered over a constant bitrate channel with
bitrate equal to value of the BW attribute then each access unit with presentation time PT is available

wn = v =

5.3.5

Rand
acces
prese
Acceq

Table

+tho cliontlatnct At tivan vnth 2 dalaygy af A+ vt DT o VDT
ttHe-eHeRtate StattHie-wWitna-aeray-oatmoe st~ viD1=

h the absence of any other guidance, the MBT should be set to the maximum GORsiZe

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

5 Random Access to Representations

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

11 provides different random access point types:

[coded video
n for the live
y be setto a
alue.

pm Access refers to start processing, decoding and presenting the’/Representation fronj the random
s point at time t onwards by initializing the Representation with the Initializatior] Segment, if
nt and decoding and presenting the Representation from the signalled Segment onwajds. Random
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Table 10 — Random Access Signalling

Element or Attribute Name

Use

Description

RandomAccess

Random Access Information

@interval

specifies the position of the random access points in
the Representations. The information is specified in
the scale of the @t imescale on Representation
level. Any Segment for which the MPD start time minus
the @t wvalue of the S element describing the segment
is an integer multiple of the productof @t imescale

and

@interval isarandom access opportunity, i.e. i
enables randomly access to this Representation with
the random access strategy as defined by the @t ype
value.

The value should be chosen sucli that the resulting
time matches MPD start time-of segments, otherwike
no random access will be deseribed.

@tlype

0D

default:
"closed"

specifies the random dccess strategy for the random
access points in byth®dinterval attribute.

The value shall use a type present in Table 11.

If the valu€eof the type is unknown, the DASH Clien is
expected to ignore the containing Random Access
element:

QminBufferTime

specifies a common duration used in the definition| of
the Representation data rate (see @dbandwidth

attribute in subclauses 0 and 5.3.5.4).

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

@blandwidth

Consider a hypothetical constant bitrate channel of
bandwidth with the value of this attribute in bits ppr
second (bps). Then, if the Representation is
continuously delivered at this bitrate, starting at any
RAP indicated in this element a client can be assur¢d of
having enough data for continuous playout providing
playout begins after

@minBufferTime * @bandwidth bits have
been received (i.e. at time @minBufferTime affer
the first bit is received).

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

For details, see subclause 5.3.5.4.

If not present, the value of the Representation is
inherited.
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Type Informative description

closed

fulfilled.

Closed 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 or 2. SAP type 1 or 2 is a necessary condition,
but not sufficient. In addition, all requirements of a Random Access Segment need to be

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 nec

condition, but not sufficient. In addition, all requirements of a Random Access Segment need

essary

to be fulfilled.

radual Gradual decoder refresh random access. This implies that the segment is a Rand
Segment as well as the segment starts with a SAP type of 1, 2, 3 or 4. SAP type 1,
necessary condition, but not sufficient. In addition, all requirements.of a Randor
Segment need to be fulfilled.

om Access
2,3or4disa
h Access

The X

A A

<]

5.3.5

Subc]
deten
expof
enco(

For f{

ML schema snippet is as follows:

ks :complexType name="RandomAccessType'">
<xs:annotation>
<xs:documentation xml:lang="en">
Random Access
</xs:documentation>
</xs:annotation>
<xs:attribute name="interval" type="xs:unsignedInt"(OSe="required"/>
<xs:attribute name="type" type="RandomAccessTypelype" default="closed"/>
<xs:attribute name="minBufferTime" type="xs:dufaflon"/>
<xs:attribute name="bandwidth" type="xs:unsidpgédint"/>
<xs:anyAttribute namespace="##other" procesdCohtents="lax"/>
xs:complexType>
ks:simpleType name="RandomAccessTypeType">
<xs:annotation>
<xs:documentation xml:lang="e&R*>
Random Access Type type enumeration
</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:strihg">
<xs:enumeration valué&="closed"/>
<xs:enumeration vakile="open"/>
<xs:enumeratiom\®glue="gradual"/>
</xs:restriction>
xs:simpleType>

6 Extended Bandwidth Signalling
ause 5.3.5.4 provides a detailed overview on the usage of @minBufferTime and @bax
mining the,bitrate properties of the associated Representation. However, this mo

e certain\extended bandwidth properties of the Representation, for example the 1
ling being variable bitrate, or any bitrate properties over different time windows.

his_purpose, each Represention have assigned an extended bandwidth signallif

hdwidth for
Hel does not
ature of the

1g providing

addit

ExtendedBandwidth element as defined in Table 12.
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Table 12 — Semantics of Extended Bandwidth signalling

Element or Attribute Name Use Description
ExtendedBandwidth
@vbr 0D If set to true, the content is encoded to primarily

have a constant or consistent quality, while at the
same time when the signal restrictions on
MPD@minBufferTime and
Representation@bandwidth attributes are
reached, the quality of the content may drop. In
cases where is cap is not reached, the quality,of the
content is expected to be consistent.

default=false

If set to false or not present, no information onfthe
nature of the encoding is present,

NOTE The signalling sétto true implies that
the actual instantariequs bitrate can
frequently be beloiy the maximum.

MofdelPair 0.N defines an extended bandwidth model pair thajt
applies for the'Representation.

@bufferTime M specifies)arduration used in the definition of the
Representation data rate together with
@bandwidth attribute within the same element.

NOTE There are cases for which a real or
expected long-term average bitrate may be
usefully signaled. Examples include (i) the
signaling of the average bitrate of a
Representation in On-Demand case. In this
case the @buffer may be set to the duratign of
the Period and the @bandwidth may be set

to the size of the Representation. (ii) the
signaling of the maximum expected long-term
bitrate in Live-Edge Periods: In this case the

@buffer is set to a large value, for example 1
hour, or 24 hours and the bandwidth
expresses the maximum amount of bytes pver
this period.
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Element or Attribute Name Use Description

@pbandwidth M Consider a hypothetical constant bitrate channel of
bandwidth with the value of this attribute in bits
per second (bps). Then, if the Representation is
continuously delivered at this bitrate, starting at
any signalled SAP of type 1 or 2 included in this
Representation element, a client can be assured of
having enough data for continuous playout
providing playout begins after

@bufferTime *@bandwidth bits have been
recelved (1.e. at time Wburt rer T ime pfter the
first bit is received).

For dependent Representations, this value

specifies the bandwidth according to the above
definition for the aggregation of this
Representation and alkcomplementary
Representations.

For details, se€ subclause 5.3.5.4.

Key
For attributes: M=Mandatory, 0=0ptional, OD=0ptional with DefaultValue, CM=Conditionally Manglatory
For ¢lements: <minOccurs>..<maxOccurs> (N=unbounded)

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

The ¥ML schema snippet is as follows:

<ks:complexType name="ExtendedBandwidtIlype">
<xs:annotation>
<xs:documentation xml:laNtg="en">
Extended Bandwidth Model
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element ngmg="ModelPair" type="ModelPairType" minOccurs="0"
maxOcfurs="unbounded" />
<xs:any namNespace="##other" processContents="lax" minOccurs="0"
maxOcfurs="unbounded" /&
</xs:sequence>
<xs:attribytesdame="vbr" type="xs:boolean" default="false"/>
<xs:anyAttxibute namespace="##other" processContents="lax"/>
xs:compl&xfype>
I<s :compllexype name="ModelPairType">
<xs¢ahnotation>
<xs:documentation xml:lang="en">
Model Pair
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:any namespace="##other" processContents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="bufferTime" type="xs:duration" use="required"/>
<xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>

A A
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5.3.6 Sub-Representation

5.3.6.1 Overview

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

The SubRepresentation element describes properties of one or several media content components
that are embedded in the Representation. It may for example describe the exact properties of an

embedded audio component (e.g. codec, sampling rate, etc.), an embedded sub-title (e.g. codec) or it may
describe some-embedded lower rlnnlify videao Iaynr (p g some lower frame rate pfr‘)

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

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

— the Initiplization Segment and/or the Media Segments and/or the(Index Segments shall prpvide
sufficienjt information such that the data can be easily accessed through HTTP partial GET reqpiests.
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 6.3.2.4shall bejused.

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

The semantifs of the attributes and elements within‘a Sub-Representation are provided in Table|13 of
subclause 5.8.6.2. The XML syntax of the Sub-Representation type is provided in subclause 5.3.6.3.

5.3.6.2 Semantics

Table 13 — Semantics of SubRepresentation element

Element oy 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 subclajuse
6.3.2.4 shall be available for each Media Segment in|the
containing Representation.

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

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

If not present, the Sub-Representation can be decoded
and presented independently of any other
Representation.
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Element or Attribute Name Use Description
@bandwidth CM Identical to the @bandwidth definition in
shallbe | Representation but applied to this Sub-Representation.
presentif | This attribute shall be present if the @ 1evel attribute
@level | jspresent.
is present
@contentComponent 0 if present, specifies the set of all media content

components that are contained in this Sub-
Representation as a whitespace-separated list of values

nfConfenLCgmpgnenf@idvﬂnpﬁ

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

CommonAttributesEle
ments

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 valu¢;,CM=conditionally mandatory
For ¢glements: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.6|3 XML syntax

<xs:annotation>

SubRepresentation
</xs:documentation>
</xs:annotation>
<xs:complexContent>

<xs:attribute
<xs:attribute
<xs:atthibdte
<xs:attriibute
</xs:extensibn>
</xs:complexContents
<J/xs:complexType>

<ks:complexType name="SubRepresentationType"¢x

<xs:documentation xml:lang="epAX

<xs:extension base="RepresentationBaseType">

name="level" type="xs:unsignedInt"/>
name="dependencyLevel" type="UIntVectorType"/>
name="bandwidth" type="xs:unsignedInt"/>
name="contentComponent" type="StringVectorType"/>

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 14 of subclause 5.3.7.2 may

be present in all three elements.

The semantics of the common attributes and elements are provided in Table 14 in subclause 5.3.7.2, the
syntax is provided in subclause 5.3.7.3.

The 'Use' column in Table 14 shall be interpreted that an attribute marked with 'M' shall be available for
a Representation, i.e. it shall either be present in the Representation element, or if not, it shall be in
the containing AdaptationSet element. An attribute marked with '0O' may be absent in both.
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5.3.7.2 Semantics

Table 14 — Common Adaptation Set, Representation and Sub-Representation attributes and

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

Representation(s) conform to of the list-of Mediia
Presentation profiles as described inj8. The valpe
shall be a subset of the respectivewalue in any
higher level of the document hierarchy
(Representation, Adaptation/Set, MPD).

If not present, the value is inferred to be the same as
in the next higher level<of the document hierar¢hy.
For example, if the'value is not present for a
Representation,then @profiles atthe
Adaptation Setlevel is valid for the Representation.

The same'Syntax as defined in 5.3.1.2 shall be used.

@width

specifies the horizontal visual presentation siz¢ of
thevideo 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 equal to the number of horizontal and
vertical samples used for presentation aft¢r
encoded samples are cropped in response|to
encoded cropping parameters, “overscan”
signalling, or “pan/scan” display parametqrs,
e.g. SEl messages.

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

@height

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

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

@sar

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

If not present on any level, the value is unknown.
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Element or Attribute Name

Use
(see
subclause
5.3.7.1)

Description

@frameRate

0

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

entire duration of the Representation.

The value is coded as a string, either ¢g
integers separated by a "/", ("F/D"),or
integer "F". The frame rate is the.divisi

ntaining two
a single
bn F/D, or F,

respectively, per second (i.e..the default value of D is

"1").

If not present on any level, the value is

unknown.

@audioSamplingRate

Either a single decimal integer value s
sampling raté\0r’a whitespace-separats
decimal integer values specifying the n
maximum-sampling rate of the audio n

ecifying the
bd pair of
linimum and
edia

component type. The values are in samjples per

sécond.

If not present on any level, the value is

unknown.

@mimeType

specifies the MIME type of the concate
Initialization Segment, if present, and
Media Segments in the Representation

ation of the
Il consecutive

@segmentProfiles

specifies the profiles of Segments that 3
to process the Representation. The det
semantics depend on the value of the @
attribute.

The contents of this attribute shall con
thepro-simple orpro-fancy pi1
4.5 of IETF RFC 6381:2011, without th
DQUOTE characters, i.e. including only
unencodedv or encodedv eleme
respectively. As profile identifier, the b
identifier for the Segment as defined inl
used.

4CC may contain characters that must

re essential
hiled
mimeType

orm to either
oductions of

e enclosing
the
nts

rand
6 shall be

be escaped in

XML. 4CC strings shall be escaped acco

rding to W3C

Extensible Markup Language (XML):2008, Section

2.4.

If not present on any level, the value may be

deducted from the value of the @prof
attribute.

iles
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Element or Attribute Name

Use
(see
subclause
5.3.7.1)

Description

@codecs

0

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

For segment formats defined in this document, this

TCTrerreSro o TCotrreorrt—cre-Corretres-or—em

attribute shall conform to either the simp=‘1ilst
or fancy-11st productions of
IETF RFC 6381:2011, subclause 3.2, without the
enclosing DQUOTE characters. The,codec identifier
for the Representation's media-format, mapped into
the name space for codecs as‘specified in
IETF RFC 6381:2011, subclause 3.3, shall be uskd.

Qq

ontainerProfiles

specifies the containef\profiles of Representatipns
that are essential toprocess it. The detailed
semantics depend-on the value of the @mimeTlype
attribute.

The contéuts of this attribute shall conform to ¢ither
the pro+simple or pro-fancy productiopns
ofIETF'RFC 6381:2011, subclause 4.5, without the
énclosing DOUOTE characters, i.e. including orfly the
unencodedv or encodedv elements
respectively.

4CC may contain characters that must be escaped in
XML. 4CC strings shall be escaped according to[W3C
Extensible Markup Language (XML):2008, Sectjon

2.4.

@rny

aximumSAPPeriod

when present, specifies the maximum SAP intefval
in seconds of all contained media streams, whejre the
SAP interval is the maximum time interval betyeen
the Tsap of any two successive SAPs of types 1 to 3
inclusive of one media stream in the associated
Representations.

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

L@rtWithSAP

when present and greater than 0, specifies that in

tha accaciatnad Danencantatione Aol Madia Co

the-asseciatedRepresentations,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, [sau is the index of the first access unit that
follows Isap and Isap is contained in the Media
Segment.

If not present on any level, the value is unknown.
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Element or Attribute Name

Use
(see
subclause
5.3.7.1)

Description

@maxPlayoutRate

0

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

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

@codingDependency

When presentand ' true', for all con
streams, specifies that there is atleast

unit that depends on one or moreothe
for decoding. When presentand ' fal
contained media stream,there is no ac
depends on any other access unit for d
for video all the pictures are intra code]
specified on any(leyel, there may or ma
coding dependency between access un

tained media
bne access

[ access units
se ', for any
ress unit that
bcoding (e.g.
d). If not

y not be

ts.

@scanType

specifies-the’scan type of the source m3
video,media component type. The valu
equalto one of "progressive"”, "interlac
"tnknown". If not specified on any leve

typeis "progressive".

terial of the
e may be

pd" and

I, the scan

@selectionPriority

oD
default=1

specifies the selection priority for the d
structures, i.e. the one described by the
element. In the absence of other inform
numbers are the preferred selection oy
numbers.

escribed data
containing
ation, higher
er lower

@tag

specifies the tag of the Representation,
Set or Preselection which may be used
purposes towards the decoder.

NOTE This attribute is primarily
for the usage of Pre-Selections ang
Sets, but future use for Representd
Representations is not precluded.

Adaptation
for selection

ntroduced
Adaptation
tion and Sub-

FraméPacking

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

When no FramePacking element is

hformation of

provided for

a video component, frame-packing sha

] not used for

the video media component.

For details, see subclauses 5.8.1 and 5.8.4.6.

AudioChannelConfigur
ation

specifies the audio channel configuration of the

audio media component type.

For details, see subclauses 5.8.1 and 5.8.4.7.

ContentProtection

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

For details, see subclauses 5.8.1 and 5.8.4.1.

© IS0 2022 - All rights reserved

67



https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23009-1:2022(E)

Element or Attribute Name

Use
(see
subclause
5.3.7.1)

Description

OutputProtection

0..1

specifies information about output protection
schemes required for presenting the associated
Representations

For details, see subclauses 5.8.4.12.

EssentialProperty

specifies information about the containing element

that is considered essential by the Media
Presentation author for processing the containjng
element.

For details, see subclause 5.8.4.8.

SypplementalProperty

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

For details, see subclausé 5.8.4.9.

InbandEventStream

specifies the preSence of an inband event stream in
the associatediRepresentations.

For details; refer to subclause 5.10.

Switching

Specifies’a switch-to times and types for the
associated Representations. For more details, rjefer
to.subclause 0.

These elements shall only be present if the
@timescale value is the same for all
Representations in one Adaptation Set and if the
Segment Timeline is used for segment duratior]
signalling.

RandomAccess

Specifies a random access times and types for the
associated Representations. For more details, rjefer
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 Set and if the
Segment Timeline is used for segment duration]
signalling.

GroupLabel

specifies a summary label for a group of Labels| For

more detalls, refer to subclause 5.5.10.

Label

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

specifies the presence of and possibly values of
producer reference time in the associated
Representations.

For details refer to subclause 5.12.
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Element or Attribute Name Use Description
(see
subclause
5.3.7.1)
ContentPopularityRate 0..N indicates a level of popularity of the containing

entity (i.e., the Adaptation Set, Representation or
Preselection) within the Media Presentation. For
details, see subclause 5.14.

NOTE This element is primarily introduced for
the-usage-of Pre-Seleetionsand-Adaptation Sets
but use for Representation and‘Sup-
Representations is not precluded.

Resync 0..N Specifies information on Segments’
resynchronization points.

For details refer tosubclause 5.3.12.

Key
For attributes: M=mandatory, O=optional, OD=optional with default-value, CM=conditionally manflatory
For elements: <minOccurs>..<maxOccurs> (N=unbounded)

E

—

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

5.3.7{3 XML syntax

<Jxs:complexType name="RepresentationBaseTypel
<xs:annotation>
<xs:documentation xml:lang="en/>
Representation base (common attributes and elements)
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="FxrafngPacking" type="DescriptorType" minOccurs="0"
maxOcfurs="unbounded" />
<xs:element names"AudioChannelConfiguration" type="DescriptorType" minOccufs="0"
maxOcfurs="unbounded" />
<xs:element namé="ContentProtection" type="ContentProtectionType" minOccurg="0"
maxOcfurs="unbounded" />
<xs:elemdnd *name="OutputProtection" type="DescriptorType" minOccurs="0"/>
<xs:eldmeht name="EssentialProperty" type="DescriptorType" minOccurs="0"
maxOcfurs="unbounded(' /%
<xs%element name="SupplementalProperty" type="DescriptorType" minOccurs="0
maxOcfurs="unbougszd" />
XxsS:element name="InbandEventStream" type="EventStreamType" minOccurs="0"
maxOcfurs="ugkohinded" />
<xs:element name="Switching" type="SwitchingType" minOccurs="0"
maxOcpups<x'hinbounded" />
<xs:element name="RandomAccess" type="RandomAccessType" minOccurs="0"
maxOck =lnb Sedt
<xs:element name="GroupLabel" type="LabelType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Label" type="LabelType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="ProducerReferenceTime" type="ProducerReferenceTimeType"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="ContentPopularityRate" type="ContentPopularityRateType"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Resync" type="ResyncType" minOccurs="0" maxOccurs="unbounded" />
<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"/>
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<Xs
<xs
<xXSs
<XxXs
<Xs
<xs
<xXSs
<XxXs
<Xs
<xs
<XSs
<XxXs
<Xs

rattribute name="audioSamplingRate" type="AudioSamplingRateType"/>
rattribute name="mimeType" type="xs:string"/>

:attribute name="segmentProfiles" type="ListOf4CCType"/>
:attribute name="codecs" type="CodecsType"/>

rattribute name="containerProfiles" type="ListOf4CCType"/>
rattribute name="maximumSAPPeriod" type="xs:double"/>

rattribute name="startWithSAP" type="SAPType"/>

:attribute name="maxPlayoutRate" type="xs:double"/>

rattribute name="codingDependency" type="xs:boolean"/>

:rattribute name="scanType" type="VideoScanType"/>

rattribute name="selectionPriority" type="xs:unsignedInt" default="1"/>
:attribute name="tag" type="TagType"/>

:ranyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
<xs:simpleType name="AudioSamplingRateType">

<XxXs:

gnnotation>
<xs:documentation xml:lang="en">
Audio Sampling Rate

</xs:documentation>
</xs:annotation>

<Xs:

Hdestriction base="UIntVectorType">
<xs:minLength value="1"/>
<xs:maxLength value="2"/>

</xs:restriction>
</xs:simpleType>
<xs:simplleType name="VideoScanType">

<xSs:

gnnotation>
<xs:documentation xml:lang="en">
Video Scan type enumeration

</xs:documentation>
</xs:annotation>
<xs:Hfestriction base="xs:string">

<xs:enumeration value="progressive"/>
<xs:enumeration value="interlaced"/>
<xs:enumeration value="unknown"/>

</xs:restriction>
</xs:simpleType>
<xs:simpfleType name="CodecsType">
<xs:yestriction base="xs:string">

<xs:pattern value="&charset; &squote; ddanguage; &ésquote; &id list;">
<xs:annotation>
<xs:documentation*¥RFC6381 fancy-list without enclosing double

quotes</xs:dpcumentation>

</xs:annotation>
</xs:pattern>
<xs:pattern value="&id.s@gple; (, &1d simple;)*">
<xs:annotatiom>
<xs:doedmentation>RFC6381 simp-list without enclosing double

quotes</xs:dpcumentation>

</xs:ann8sation>
</xs:pattern>

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

5.3.8 Subsets

5.3.8.1 Over[view

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

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

Representations.

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

contained in all specified Subsets.
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This implies that

empty Subsets are not allowed.

no Subset should contain all the Adaptation Sets.

Each Adaptation Set for which the value of the @id is provided in the @contains attribute is contained
in this Subset.

The semantics of the attributes and elements within a Subset are provided in Table 15 of 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 15 — Subset element semantics

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

Elempents are bold; attributes are non-bold afid preceded with an @.

Element or Attribute Name Use Description
Subset specifies a Subset
@contains M specifies the Adaptatioir Sets contained in a Subjset by
providing a white space separated list of the @1 d values of
the contained Adaptation Sets.
@id 0 specifies a unique identifier for the Subset.
Key
For attributes: M=mandatory, O=optional, OD=optionalwith default value, CM=conditionally mandatory

5.3.8{3 XML syntax

5.3.9(Segments and Segment information

5.3.9:- 1 General

<ks:complexType name="Subsetlype">
<xs:annotation>
<xs:documentatiom xml:lang="en">
Subset
</xs:documentation>
</xs:annotation>
<xs:attribute fanie="contains" type="UIntVectorType" use="required"/>
<xs:attributé& npame="id" type="xs:string"/>
<xs:anyAttfibute namespace="##other" processContents="lax"/>
</ xs: complexType>

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

Specifically, a Segment shall either be

referenced by an HTTP-URL included in the MPD, where an HTTP-URL is defined as an <absolute-
URI> according to IETF RFC 3986:2005 subclause 4.3, with a fixed scheme of “http” or “https”,
possibly restricted by a byte range if a range attribute is provided together with the URL. The byte
range shall be expressed as abyte-range-spec as defined in IETF RFC 2616 subclause 14.35.1. It

is restricted to a single expression identifying a contiguous range of bytes, or
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— 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
information pn the location, availability and properties of all Segments contained in one Representhtion.
Specifically, [information on the presence and location of Initialization, Media, Index and-Bitsfream
Switching Segments is provided.

tion element itself. In addition, to express default values, they may.be present in the
Period an¢l AdaptationSet element. At each level at most one of the three, SegmentBase,
SegmentTemplate and SegmentList, shall be present. Further, if (SegmentTemplatle or
SegmentLilst is present on one level of the hierarchy, then the other one.shall not be present op any
lower hierarchy level.

s SegmentBase, SegmentTemplate and SegmentList may be(present i} the
a

SegmentBase, SegmentTemplate and SegmentList shall inhefit attributes and elements from the
same element on a higher level. If the same attribute or element is present on both levels, the one dn the
lower level shall take precedence over the one on the higher legel.

Several mechanisms are available to specify the Segment [nformation. Specifically, each Representation
shall have agsigned exactly one of the following choices todetermine the Segment Information, either by
direct preseiice in the Representation element or/by'inheritance from the higher levels:

entList element — for syntax and'semantics, refer to subclause 5.3.9.3,
— one SegmentTemplate element — forsyntax and semantics, refer to subclause 5.3.9.4,

— one or more BaseURL elements,.at.most one SegmentBase element, and no SegmentTempflate
or SeglntList 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 SegmentLi|st or

SegmentTemplate, If.the BaseURL is present together with the either the SegmentList ¢r the

SegmentTemplaté;:'then processing according to subclause 5.6 applies. All three elements

SegmentBase,/SegmentTemplate and SegmentList share common elements based on the

SegmentBase-.éelement. Furthermore, SegmentTemplate and SegmentList share common

attributef and.elements. The common information is defined in subclause 5.3.9.2.
The derivatipnand details of Initialization, 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 BaseURL
element.
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In case multiple Media Segments are present, either a SegmentList or a SegmentTemplate shall be
used to describe the Segment Information. SegmentList or a SegmentTemplate share the multiple
Segment base information as provided in subclause 5.3.9.2.2, Table 17.

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 18.

The semantics of the attributes and elements for the SegmentBase element and the S
mation are provided in subclause 5.3.9.2.2, Table 16 and the multiple Segment bas€in
17 in subclause 5.3.9.2.2. The XML syntax of the Segment Base Information is providéd

infori
Table
5.3.9,

5.3.9

2.3.

2.2 Semantics

Table 16 — Semantics of SegmentBase element and Segment Base Informati

egment base
formation in
in subclause

bn type

Element or Attribute Name

Use

Description

SegmentBase

Segment Base Information

specifies Segment base element.

This*element also specifies the typ
Segment base information that is t
for other elements.

e for the
he base type

@timescale

specifies the timescale in units per
be used for the derivation of differ
time duration values in the Segme
Information.

If not present on any level, it shall

NOTE This can be any freque
typically is the media clock fr¢
one of the media streams (or
integer multiple thereof).

seconds to
ent real-
ht

be set to 1.
ncy but
bquency of
h positive

@presentationTimeOffs
et

specifies the presentation time off
Representation relative to the star]
Period, i.e. the presentation time v
media stream that shall be present
start of this Period.

The value of the presentation time
seconds is the division of the value
attribute and the value of the @t i

bet of the

t of the
hlue of the
ed at the

offset in
of this
mescale

attribute.

If not present on any level, the value of the

presentation time offset is 0.
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Element or Attribute Name

Use

Description

@eptDelta

specifies the difference between the earliest
presentation time in the Representation and
the value of the
@presentationTimeOffset.

The value of the earliest presentation time of
the first Media Segment in this Representation
in seconds is computed as the sum of the value
of this attribute and the value of the
@presentationTimeQffset in units of the

@timescale attribute.

If the media is contained in a Self-Initializing
Media Segment, the value of
@presentationTimeOf fs@t’is used to
identify the Sub-Segment, that is the first dne
of the Representation. I this case, the value of
@eptDelta shall besetto the difference ¢f
the @presentatdonTimeOf fset and the
earliest presentation time of the Subsegment
containing the media time provided by the
value of @presentationTimeOffset.

If not present, the value is unknown, but
spécific profiles may require it to be zero, if
not signalled.

NOTE Ifthe value if ReptDelta is
smaller than zero then this resultq in
an overlap prior to the Period. If the
value is positive, it results in a gap].

—

@pdDelta

specifies the difference between the
presentation duration of this Representatipn
in units of @timescale and the Period
duration.

If the media is contained in a Self-Initializing
Media Segment, the sum of the value of
@presentationTimeOffset and the
Period duration is used to identify the
Subsegment, that is the last one of the
Representation. In this case, @pdDelta shall
be set according to the presentation duratjon
of this last Subsegment.

If not present, the value is unknown.

NOTE If the value if @pdDelta is
smaller than zero then this results in a
gap at the end of the Period. If the value is
positive, it results in an overlap.
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Element or Attribute Name

Use

Description

@presentationDuration

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 @presentationTimeOffset,if
present, or 0 otherwise and the value of this

attribute isthe last prncnnfafinn time to be

presented for this Representation,

If not present on any level,the'valye of this
attribute is unknown and the Reprlesentation
should be presented until the end pf the
Period, i.e. until the.presentation i terminated
or until the next'Period starts.

@timeShiftBufferDepth

specifies thé duration of the time ghifting
buffer for this Representation that]is
guarafiteed to be available for a M¢dia
Preséntation with type 'dynamic'. When not
present, the value is of the
@timeShiftBufferDepth opn MPD level
applies. If present, this value shall pe not
smaller than the value on MPD level. This
value of the attribute is undefined fif the
@type attribute is equal to 'static’

NOTE When operating in a time-shift
buffer on a Representation with value
larger than the time-shift buffer signalled
on MPD level, not all Representations are
necessarily available for switdhing.

@indexRange

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

The byte range shall be expressed pnd
formatted asabyte-range-spec as
defined in IETF RFC 7233:2014, sybclause 2.1.
It is restricted to a single expressign
identifying a contiguous range of Hytes.

If not present, the value is unknown.

@indexRangeExact

oD

default
"false'

when setto ' true' specifies that for all
Segments in the Representation, the data
outside the prefix defined by @ indexRange
contains the data needed to access all access
units of all media streams syntactically and
semantically.

This attribute shall not be present if
@indexRange is absent.
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Element or Attribute Name Use Description
@availabilityTimeOffs 0 specifies an offset to define the adjusted
et segment availability time. The value is
specified in seconds, possibly with arbitrary
precision.

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

The segment availability start time detineq by
this value is referred to as adjusted segment
availability start time. For details on
computing the adjusted segment.dvailability
start time, refer to subclause 5:3.9.5.

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

NOTE The value/of "INF" implies

availability of.all segments starts at
MPD(@avadilabilityStartTim

U

davailabilityTimeComp 0 specifies-if.all Segments of all associated
ete Représentation are complete at the adjust¢d
ayailability start time. The attribute shall He
ighored if lavailabilityTimeOffget
is not present on any level.

-]

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

NOTE If the value is set to false, thenl|it
can be inferred by the client that the
Segment is available at its announced
location prior being complete.

Initialization 0..1 specifies the URL including a possible byte
range for the Initialization Segment.

For the type definition, refer to Table 18.

RepresentationIndex 0..1 specifies the URL including a possible byte
range for the Representation Index Segment.
For the type definition, refer to Table 18.

ﬁ'ailoverContent 0..1 specifies times where the content has beer

lcpldu:d b_y fdilUVEl CUIILCIIL, fUl tf)&dlllpltf
because of an encoder error.

For details refer to subclause 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 17 — Semantics of MultipleSegmentBaselnformation type

Element or Attribute Name

Use

Description

MultipleSegmentBaselnformation

specifies multiple Segment base information.

@duration

If present, specifies the constant approximate
Segment duration.

All Segments within this Representation
element have the same duration unless it is the
last Segment within the Period, which can be

The value of the duration in sécondls is the
division of the value of thisattribuke and the
value of the @t imescail e attribuite

associated to the containing Representation.

For more details;refer to subclausg 5.3.9.5.3.

@startNumber

specifies thenumber of the first Mgdia
Segment itvthis Representation in fhe Period.

For details, refer to subclause 5.3.9.5.3.

@endNumber

specifies the number of the last Mgdia
Segment in this Representation in fhe Period.

If not present, the number is inferijed from the
duration of the Period.

For details refer to 5.3.9.5.3.

Segment Base Information

specifies Segment base informatioh.

SegmentTimeline

0..1

specifies the timeline of arbitrary $egment
durations

For more details, see subclause 5.3.9.6.

BitstreamSwitching

specifies the URL including a possiple byte
range for the Bitstream Switching fegment.

For the type definition, refer to Table 18.

Key

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 18 — Semantics of elements of type URLType

Element or Attribute Name Use Description
Element of type URLType defines an HTTP-URL
@sourceURL 0 specifies the source URL part and shall be 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.
Hf ot present, themany BaseURLelement ismapped

to the @sourceURL attribute and the range attribute
shall be present.

@range 0 specifies the byte range restricting the above HTTP
URL.

The byte range shall be expressed and formatted as|a
byte-range-spec as defined’in
IETF RFC 7233:2014 subclause 2.1. It is restricted tp a
single expression identifying a contiguous range of
bytes.

If not present, the-element refers to the entire resoyrce
referenced in the @sourceURL attribute.

5.3.9.2.3 XML-Syntax

<xs:compllexType name="SegmentBaseType">
<xs:gnnotation>
<xs:documentation xml:lang="en">
Segment information base
</xs:documentation>
</xs:annotation>
<xs:dgequence>
<xs:element name="Initialization" type="URLType" minOccurs="0"/>
<xs:element name="RepresentationIndex" type="URLType" minOccurs="0"/>
<xs:element name="Failove¥Content" type="FailoverContentType" minOccurs="0"/>
<xs:any namespace="##oSh&T" processContents="lax" minOccurs="0"
maxOccurs="upbounded" />
</xs:sequence>
<xs:gttribute name="times¢ale" type="xs:unsignedInt"/>
<xs:gdttribute name="egtBelta" type="xs:integer"/>
<xs:gdttribute name=YpdP€lta" type="xs:integer"/>
<xs:gttribute namag"pPfesentationTimeOffset" type="xs:unsignedLong"/>
<xs:gttribute nafes"presentationDuration" type="xs:unsignedLong"/>
<xs:gdttribute Hedme="timeShiftBufferDepth" type="xs:duration"/>
<xs:gdttributd gleme="indexRange" type="SingleRFC7233RangeType" />
<xs:gdttrib@tes name="indexRangeExact" type="xs:boolean" default="false"/>
<xs:gqttpipute name="availabilityTimeOffset" type="xs:double"/>
<xs:gqtfwipute name="availabilityTimeComplete" type="xs:boolean"/>
<xs:adnyArtribute namespace="##other" processContents="1ax"
</xs:complexType>
<xs:complexType name="MultipleSegmentBaseType">
<xs:annotation>
<xs:documentation xml:lang="en">
Multiple Segment information base
</xs:documentation>
</xs:annotation>
<xs:complexContent>
<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"/>
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<xs:attribute name="startNumber" type="xs:unsignedInt"/>
<xs:attribute name="endNumber" type="xs:unsignedInt"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="URLType'">
<xs:annotation>
<xs:documentation xml:lang="en">
Segment Info item URL/range
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="sourceURL" type="xs:anyURI"/>
<xs:attribute name="range" type="SingleRFC7233RangeType"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
xs:complexType>
xs:simpleType name="SingleRFC7233RangeType">
<xs:restriction base="xs:string">
<xs:pattern value="([0-9]%*) (\=([0=-9]%*))2"/>
</xs:restriction>
xs:simpleType>

A

5.3.913 Segment list

5.3.9{3.1 Overview

The Jegment list is defined by a SegmentList element Each SegmentList element its¢
list of SegmentURL elements for a consecutive list of Ségment URLs. Each Segment URL ma
Media Segment URL and possibly a byte range. The Segment URL element may also con

Segmeent.

The 9
Tablg

emantics of the attributes and elements~for the Segment list are provided in subcla
19. The XML syntax of the Segment Information is provided in subclause 5.3.9.3.3.

5.3.9/3.2 Semantics

Table, 19— Semantics of SegmentList element

1:2022(E)

If contains a
y contain the
ain an Index

Ise 5.3.9.3.2,

Element or Attribute Namée Use Description
SegmentList specifies Segment information.

@xlinkshref 0 specifies a reference to a remote eJement
entity that contains one or multiple elements
of type SegmentList.

@x1ink:actuate oD specifies the processing set, can b¢ either
"onLoad"or "onRequest”

default:

"nnppqnoqf

Multiple Segment base informatio
in subclause 5.3.9.2, Table 17.

MultipleSegmentBaselnforma
tion

n as defined

SegmentURL specifies a Media Segment URL an

present Index Segment URL

d a possibly
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Element or Attribute Name

Use

Description

@media

in combination with the @mediaRange
attribute, specifies the HTTP-URL for the
Media 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” orasa<relative-ref> according
to IETF RFC 3986:2005, subclause 4.2.

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

@mediaRange

specifies the byte range within, the resourge
identified by the @medi a doxresponding to
the Media Segment.

The byte range shall'be expressed and
formatted as a byfe-range-spec as
defined in IETFRFC 7233:2014, subclausq 2.1.
It is restricted to a single expression
identifying a contiguous range of bytes.

If notpresent, the Media Segment is the erjtire
resource referenced by the @media attribute.

@index

in combination with the @ indexRange
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” orasa<relative-ref> accornding
to IETF RFC 3986:2005, subclause 4.2.

If not present and the @indexRange not
present either, then no Index Segment
information is provided for this Media
Segment.

If not present and the @indexRange
present, then the @medi a attribute is

mapped to the
@index. If the @media attribute is not

present either, then any BaseURL element is
mapped to the @index attribute and the
@indexRange attribute shall be present.

80
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Element or Attribute Name Use Description

@indexRange 0 specifies the byte range within the
identified by the @1ndex corresp

Index in Media Segment.

The byte range shall be expressed

the Index Segment. If @index is not present,
it specifies the byte range of the Segment

formatted asabyte-range-spec as
defined in IETF RFC 7233:2014, subclause 2.1.

Jtisrestricted-to-a-sinale-expression
+HHSFestHctea+te-a-SHgEr Xpresst

resource
onding to

and

identifying a contiguous range.of I

If not present, the Index Segment i

resource referenced by the-@indéx attribute.

ytes.

s the entire

Key
For
For

The

Ele

<miIOccurs=0>.

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

conditions only hold without using @x1ink:href. If linking is used,'then all attributes are "op

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

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

tional" and

5.3.9

<

maxOc

A A

3.3 XML-Syntax

s :complexType name="SegmentListType">
<xs:annotation>
<xs:documentation xml:lang="en">
Segment List
</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="Mult\i'pleSegmentBaseType">
<xs:sequence>
<xs:elgment name="SegmentURL" type="SegmentURLType"
burs="unbounded" />
</xs:seguerce>
<xs:atitrpbute ref="xlink:href"/>
<xs:attribute ref="xlink:actuate" default="onRequest"/>
<xs\Wattribute ref="xlink:type" fixed="simple"/>
¥xs:attribute ref="xlink:show" fixed="embed"/>
</xs:€xpension>
</xs:complexCentent>
xs:complexType>
ks :compleXType name="SegmentURLType">
<xs:afndgtation>
<xs:documentation xml:lang="en">
Segment URL
</ XS :documentation>

inOccurs="0"

<

© ISO

x/xs:annotation>

<xs:sequence>

<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</xs: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>
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5.3.9.4 Segment template
5.3.9.4.10verview

The Segment template is defined by the SegmentTemplate element. In this case, specific identifiers
that are substituted by dynamic values assigned to Segments, to create a list of Segments. The substitution
rules are provided in subclause 5.3.9.4.4.

The semantics of the attributes and elements for the Segment list are provided in subclause 5.3.9.4.2,
Table 20. The XML syntax of the Segment Information is provided in subclause 5.3.9.4.3.

5.3.9.4.2 Semantics

Table 20 — Semantics of SegmentTemplate element

Element oy Attribute Name Use | Description
SegmentTemplate specifies Segment template information.
MultipleSegmentBaselnformation Provides the Multiple Segmetnit base informatign
as defined in subclause 5.3.92.
@media 0 specifies the templatetorcreate the Media
Segment List.

For more details; Tefer to subclause 5.3.9.4.4.

@index 0 specifiesthetemplate to create the Index

Segment List. If neither the $Number$ nor the
$Time$ identifier is included, this provides thd
URLto a Representation Index.

For more details, refer to subclause 5.3.9.4.4.

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

For more details, refer to subclause 5.3.9.4.4.

@bitstreamSwitching 0 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 attributgs: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory

For element$: sminOccurs>..<maxOccurs> (N=unbounded)

Elements aré-bol d; attributes are non-bold and prnr‘nﬂnr‘] with an @

5.3.9.4.3 XML syntax

<xs:complexType name="SegmentTemplateType">
<xs:annotation>
<xs:documentation xml:lang="en">
Segment Template
</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs: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" type="xs:string"/>
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</xs:extension>
</xs:complexContent>
</xs:complexType>

5.3.9.4.4 Template-based Segment URL construction

The SegmentTemplate@media attribute, the SegmentTemplate@Rindex  attribute, the
SegmentTemplate@initialization attribute and the
SegmentTemplate@bitstreamSwitching attribute each contain a string that may contain one or
more of the identifiers as listed in Table 21.

In eagh-URI—the-identifiersfromTable 20-shall bereplaced-bythesubstitutionparameter defined in
Tablg 16. Identifier matching is case-sensitive. If the URL contains unescaped $ symbels which do not
enclose a valid identifier, then the result of URL formation is undefined. In this case,(it)iS gxpected that
the DASH Client ignores the entire containing Representation element and the processirg of the MPD
continues as if this Representation element was not present. The format_ef the idedtifier is also

specified in Table 21.

Each [identifier may be suffixed, within the enclosing '$' characters, with ahjadditional form3t tag aligned
with the printf format tag as defined in IEEE 1003.1-2008I10] following’this prototype:

40 [widthld
The yidth parameter is an unsigned integer that provides:thé 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
valuelis not truncated even if the result is larger.

The Nledia Presentation shall be authored such thatthe application of the substitution procgss results in
valid|Segment URLs.

Strings outside identifiers shall only contajh.characters that are permitted within URLs pccording to
IETF RFC 3986.

Table 21 — Identifiers for URL templates

$dldentifier>$ | Substitution parameter Format
3% [s an eseape sequence, i.e. "$$" is replaced with a not applicable
single "$"
$RepresentationID$ . This identifier is substituted with the value of the The format tag shalllnot be
attribute Representation@id of the present.
containing Representation.
$Number$ This identifier is substituted with the number of the | The format tag may pe present.
cizztz?lr;(;;lci;lr;gsi(f:l;r;itﬁlf$SubNumber$ Is not If no format tag is pijesent, a
p 5 default format tag with
If $SubNumber$ is present, this identifier is width=1 shall be used.
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 present, a
default format tag with
width=1 shall be used.
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$<Identifier>$ | Substitution parameter Format

$Time$ This identifier is substituted with the value of the The format tag may be present.
MPD start time of the Segment being accessed. For
the Segment Timeline, this means that this identifier
is substituted with the value of the
SegmentTimeline@t attribute for the
Segment being accessed. Either SNumbers$ or
$Time$ may be used but not both at the same time.

If no format tag is present, a
default format tag with
width=1 shall be used.

$SubNumber$ This identifier is substituted with the number of the | The format tag may be present.

arrackardineSagnaant 10 o Co oo qnt Cooaapnon Thac
CoOTTreSpoftt s ot Mttt aotam e otqu e ee—1s

identifier shall only be present if either $Numbers$ or
$Time$ are present as well. For details, refer to
subclauses 5.3.9.6.4 and 5.3.9.6.5.

If no format tag is present;a
default format tag with
width=1 shall be used:

5.3.9.5 Segment information

5.3.9.5.10verview

The Segment Information provides the following information:

— the presence or absence of Initialization, Index and Bitstream Switching Segment information,

— the HTTP-URL and possibly a byte range for each accessible Segment in each Representation, ¢r the
Segment directly in the MPD as a data URL as defined in IETF"'RFC 2397,

— all valid [Segment URLs declared by the containing MPD,

— for services with MPD@type='dynamic"', the Segment availability start time and Segment
availability end time of each Segment,

— an appropximate Media Presentation starttime of each Media Segment in the Media Presentation
timeline|within the Period.

The derivatipn of Initialization, Media,Index and Bitstream Switching Segment Information fromm 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 sel¢ction
as defined in|subclause 5.6.5 uSing BaseURL elements as defined in subclause 5.6 shall be applied to any

URLs.

5.3.9.5.2Initialization.Segment information

Each Representationthas assigned at most one Initialization Segment.

The presdgnée€, of an Initialization Segment is indicated by the presenceg of
SegmentBase. Initialization, SegmentList. Initialization, the
SegmentTemplate.Initialization element or the SegmentTemplate@initialization
attribute that may contain URL and byte range information or URL construction rules for the Initialization
Segment.

If neither Initialization element nor SegmentTemplate@initialization attribute are
present for a Representation then each Media Segment within the Representation shall be self-initializing.

For services with MPD@type="dynamic', the Segment availability start time of the Initialization
Segment is the sum of the value of the MPDRavailabilityStartTime and the PeriodStart time as
defined in subclause 5.3.2.1 of the containing Period and the Segment availability end time of the
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Initialization Segment is the largest Segment availability end time of any Media Segment in this
Representation. For Segment availability of Media Segments, refer to subclause 5.3.9.5.3.

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

5.3.9.5.3Media Segment information

If a Representation consists of more than one Media Segment, then this Representation has assigned a
list of consecutive Media Segments. The list may be specified explicitly by one or more SegmentList
elements or implicitly by a SegmentTemplate element.

Each entry in this Media Segment list has assigned the following parameters:

— alvalid Media Segment URL and possibly a byte range,

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

—

he MPD start time of the Media Segment in the Representation prowiding an ppproximate
pgresentation start time of the Segment in the Period,

(=

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

The MPD start time and the MPD duration may be approximate and do not necessarily reflect the exact
Media Presentation time. For more details on the relation of MPD start times and Media Presentation
time,|refer to subclause 7.2.1.

In ordler 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:

— If SegmentTemplate element is presenit, the Template-based Segment URL corstruction in
subclause 5.3.9.4.4 shall be applied as follows.

— If the Representation contains-or inherits a SegmentTemplate element with $Number$ then
the URL of the Media Ségment at position k in the Representation is determined|by replacing
the $Number$ identifier by (k-1) + (Kstar—1) with ksare the value of the @stlartNumber
attribute, if present, or 1 otherwise.

— If the Representation contains or inherits a SegmentTemplate element with $Tine$ then the
URL of themedia segment at position k is determined by replacing the $Time$|identifier by
MPD.start time of this segment, as described below.

— If one or.more SegmentList elements are present then they contain a list of SegmentURL
eleménts 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@startNumben attribute, if
present, or it is 1 In case this attribute is not present. The sequence of multiple SegmentList
elements within a Representation shall result in Media Segment List with consecutive numbers.

— None of the above: in this case, only a single Media Segment shall be present with the URL provided
by a BaseURL element and the SegmentBase element may be present.

For the derivation of the MPD start time and duration of each Media Segment in the list of Media
Segments, the position k of the Media Segment and the following information are used.

— If neither @duration attribute nor SegmentTimeline element is present, then the
Representation shall contain exactly one Media Segment. The MPD start time is 0 and the MPD
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duration is obtained in the same way as for the last Media Segment in the Representation (see below
for more details).

— If @duration attribute is present, then the MPD start time of the Media Segment is determined as
(Number-Numbersurt) times the value of the attribute @duration with Numbers.r: the value of the
@startNumber attribute, and Number the segment number [e.g. (k-1) + Numbersir]. The MPD
duration of the Media Segment is the value of the attribute @duration unless the Media Segment is
the last one the Representation (see below for more details).

— If@duration attribute is not present and the SegmentTimeline element is present then rules in
subclauge5:39: i ' ' ' i ledia
Segment list.

— To determine the duration of the only or the last Media Segment of any Representatien.in a Period,

the MPI shall include sufficient information to determine the duration of the contdining Periogl. For
the MPD(@mediaPresentationDuration, or Period@dura¥fion, or [ next
Period@start may be present. The Media Presentation author should always provide a Segment
as indicated by the duration of the Period, even if the Segment may not cantain any media samples.
tent author provides a different number of Segments as nominally derived, it shoulfl add
the @enfNumber attribute to provide the number of the last segment in the Period. The value pf the
@endNumber should differ by at most 1 from the nominally deriyed-value. A Segment with a number
greater than the value of @endNumber is not valid.

For services with MPD@t ype="'dynamic', the Segment availability start time of a Media Segmentfis the
sum of

— thevalug of the MPDRavailabilityStartTime;
— the Peri¢dStart time of the containing Period ds*defined in subclause 5.3.2.1,
— the MPI) start time of the Media Segment; and
— the MPD duration of the Media Segmeént.
NOTE By adding the MPDtduration of the segment to the segment availability start time of the segment,
the segmpnt availability starttime of the first segment of each Period depends on the segment duration. This

enables o provide segménts’in Representations with shorter MPD duration earlier, for example to reduce
latency fgr certain Representations.

The Segment availability end time of a Media Segment is the sum of the Segment availability start|time,
the MPD duration.of the Media Segment and the value of the attribute @timeShiftBufferDepth for
this Representation.

If the GavailabilityTimeOffset attribute is present for a Representation in the Segment
Information or the BaseURL element, then the parameter availabilityTimeOffset is determined
as the sum of all values of @availabilityTimeOf fset onalllevels that are processed in determining
the URL for the corresponding segment. Then the adjusted segment availability start time is determined
by subtracting the value of availabilityTimeOffset from the Segment availability start time. This
adjusted segment availability start time provides a time instant in wall-clock time at which a Segment
becomes an available Segment. If the GavailabilityTimeComplete flag is set to false for such a
Representation on any level, then the entire Segment may not yet be fully available at the adjusted
segment availability start time. No promise how the Segment will be made available is provided in this
case. To signal the gradual availability of Segments over time, refer to subclause 5.3.12.1.
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The MPD shall include URL information for all Segments with an availability start time less than both (i)
the end of the Media Presentation and (ii) the sum of the latest time at which this version of the MPD is
available on the server and the value of the MPD@minimumUpdatePeriod.

The data structures retrieved from the URL referring to a Media Segment are defined in 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 information is indicated

The

H
e

low

{n

in »n c o

t

y the presence of one RepresentationIndex element providing the Segment)l
ntire Representation, or

y the presence of at least one of the two attributes @index and_ @indexR4

egmentList.SegmentURL element, or

y the presence of SegmentTemplate@index attribute. If either $Number$ or $Time
he Template-based Segment URL construction in subclause 5.39:4-4 shall be applied
et to the number of the corresponding Media,~Segment. If not p
egmentTemplate@index attribute constitutes a reference-to Representation Index

indexRange attribute may also be used to provide the byte range for an index wi

Segmient, where this is allowed by the Media Segment ferimat. In this case the @index attrili

esent and the range specified shall lie completely within any byte range specified fi

Segmient.

The
to.

The

a

d

5.3.9

Each
Segmient is only relevant in case the @bitstreamSwitching flagis setto 'true' and m{
creat

The

vailability of Index Segments is identical to-the availability to the Media Segments the}

5.5Bitstream Switching Segment information

Representation has assigned at most one Bitstream Switching Segment. The Bitstreg

on of a conforming.Segment track for Segments from different Representations.

presence of (a, Bitstream Switching Segment is indicated by the prese

BitgtreamSwitching element or the SegmentTemplate@bitstreamSwitching g
that 1

If nd
attril

are n

hay contain URL and byte range information or construction rules for the URL.

pither<BitstreamSwitching element nor SegmentTemplate@bitstream
uté-are present for a Representation and the @bitstreamSwitching flagissetto '1

h Pitctranm Suntching Cagmantc

ndex for the

nge in the

b are present
ith number

resent, the

thin a Media
ute shall not
br the Media

 correspond

ata structures retrieved from the URL referring to an Index Segment are defined in sulpclause 6.2.4.

m Switching
1y enable the

nce of the
ttribute that

Switching
rrue’', there

O DTeotr Cot O vy et g o T e Tt IIess

The Segment availability time of the Bitstream Switching Segment is identical to the one specified for the
Initialization Segment in subclause 5.3.9.5.2.

The data structures retrieved from the URL referring to a Bitstream Switching Segment are defined in
subclause 6.2.5.
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5.3.9.6 Segment timeline
5.3.9.6.1 General

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

the specification of arbitrary Segment durations,

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

the sign a are

present

hlling of discontinuities of the Media Presentation timeline for which no Segment /daf
n a specific Representation.

the abil
sequenc

ty to signal Segment sequences. For more details, refer to subclause (5:3.9.6.4. Segment

es shall only be used if explicitly permitted by the profile in use.

For compact
Segments hal

ness, the syntax of this element includes run-length compression-to express a sequeice of
ving constant duration.

The Segmen
of contiguou
specifying th
Segments w
attribute mi
Segment in t|

The @r attri
example, ar
duration. Th

duration indjicated in @d repeats until the S@t of the next S element or if it is the last S element

SegmentTi]
in the same ¥

Any @d valug

The @d attr
following co

the @

the @

Ius the value of the @presentationTimeOfifset specifies the MPD start time of th

tTimeline element shall contain a list of S elements eaclyof which describes a seq
s segments of identical MPD duration. The S element-Contains a mandatory @d atty
e MPD duration, an optional @r repeat count attribute specifying the number of contig
h identical MPD duration minus one and an optiohal @t time attribute. The value of t

he series.

ppeat count of three means there areifour contiguous Segments, each with the same
e value of the @r attribute of the S element may be set to a negative value indicating th

meline element until the eénd of the Period or the next update of the MPD, i.e. it is tr
vay as the @duration attribute for a full period.

e shall not exceed thewalue of MPD@maxSegmentDuration.

bute shall represent the accurate presentation duration of the Segment except fqg
hditions are met:

availabkiTityTimeOffset is present for the Representation,

avdilabilityTimeComplete is setto FALSE for the Representation,

lence
ibute
oS
ne @t
b first

bute has a default value of zero (i.e., a single Segment in the series) when not present. For

MPD
ht the
n the
eated

r the

time

the S element is the one with the largest S@t value in the MPD, and

of the MPD.

the non-adjusted segment availability time of the Segment is greater than or equal to the publish

This means that for such a Segment, the @d attribute may be updated with a new version of the MPD, or
a new S element may be added to reflect a different duration of the Segment than the nominal one. A
DASH Client should not rely on nominal segment durations for the derivation of Segment addresses in
the case the $Time$ identifier is present, but instead the duration of the Segment may be derived by
parsing the Segment and determining the value or by updating the MPD after the non-adjusted segment
availability time.
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The textual order 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
describe accurate timing of each Media Segment. Specifically, these values shall reflect the
information provided in the Segment index (' sidx ') box, i.e.

— the value of @Rtimescale shall be identical to the value of the timescale field in the first
"S1idx " DOX,

— the value of S@t shall be identical to the value of the earliest presentation|time inthe
first ' sidx' box of the Media Segment described in S,

— the value of S@d shall be identical to sum of the values of all Subsegment duratfion fields in
the first ' sidx' box of the Media Segment described in S.

Yt

Fa Segment Index (' sidx ') box is not present, then the derivation of the earliest pres¢ntation time
hall be based on the media internal data. The details depend on the segment formdt in use and
further restriction 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.

Z.

OTE As the earliest presentation time of the'next Media Segment in the same Represemtation can be
erived from the actual Media Segment, e.g. by, the use of the Segment Index, the Segment URL can be generated
ithout reading of the updated MPD that contains the update to the Segment Timeline.

jo

<

The semantics of the attributes and elements for Segment Timeline are provided in subclapse 5.3.9.6.2,
Tablg 22. The XML syntax of the Segment Timeline is provided in subclause 5.3.9.6.3.

5.3.9/6.2 Semantics

Table 22 — Semantics of SegmentTimeline element

Element or Attribute Name Use Description
SegmentTimeline specifies the Segment timeline informatidn
S 0.N specifies Segment start time and duratior] for a

contiguous sequence of segments of identical
durations, referred to as series in the follpwing.

NOTE The S elements are ordered in sequence
of increasing values of the attribute @t.
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Element or Attribute Name Use Description

@t 0 this value of this attribute minus the value of the
@presentationTimeOffset specifies the
MPD start time, in @t imescale units, of the first
Segment in the series. The MPD start time is relative
to the beginning of the Period.

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

Sagmant durationc
SegHeRt-atFatons:

If the value of the attribute is greater than what'i
expressed by the previous S element, it expresse

discontinuities in the timeline.

If not present, then the value shall be d@ssumed to[be
zero for the first S element andfor’the subsequent S
elements, the value shall be assumed to be the sum of
the previous S element's,earliest presentation time
and contiguous duratiomn\[i’e. previous
S@t +@d *(Qr +19].

@n 0 specifies the Segment number of the first Segment in
the series.

The value'of this attribute shall be at least one
greater than the number of previous S elements plus
the

@8tartNumber attribute value, if present. If th
value of @n is greater than one plus the previously
calculated Segment number, it expresses that ong or
more prior Segments in the timeline are unavailaple.

(¢)

@d M specifies the Segment duration or the duration of|a
Segment sequence, in units of the value of the
@timescale.
@k oD specifies the number of Segments that are includ¢d in
default: 1 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.

@r oD specifies the repeat count of the number of following
default: 0 contiguous Segments or Segment Sequences with|the
wt same duration expressed by the value of @d. This

value s zero-based {ega value of three reans 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.
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Element or Attribute Name Use Description

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 @.

5.3.9.6.3 XML syntax

<xs:complexType name="SegmentTimelineType">
<xs:annotation>
<xs:documentation xml:lang="en">
Segment Timeline
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="S" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="t" type="xs:unsignedLong'(/%
<xs:attribute name="n" type="xs:unsignedLoag”y>
<xs:attribute name="d" type="xs:unsignedLong" use="required|' />
<xs:attribute name="r" type="xs:integerl glefault="0"/>
<xs:attribute name="k" type="xs:unsigR€glLong" default="1"/>
<xs:anyAttribute namespace="##otherl\ProcessContents="1ax"/
</xs:complexType>
</xs:element>
<xs:any namespace="##other" processContents="®ax®" minOccurs="0" maxOccurs="lunbounded"/>
</xs:sequence>
<xs:anyAttribute namespace="##other" processCont&uts="lax"/>
</ xs:complexType>

5.3.916.4 Segment Sequences

Segmient sequences in the Segment Timeliné.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 rlequirements
are fylfilled:

— the addressing scheme for the“associated Representation is using Segment templat¢ with either
Number$ or hierarchical témplating and sub-numbering as defined in subclause 5.3.9.6.5,

0

—t

he 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 accurpte in timing
but cpntains @k Segments.

The MPD duration of the Segment is determined as the integer value of @d divided by the value of @k and
determings'the MPD start time and therefore the Segment availability start time. MPD dulration of the
Segmients 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
sequence is used, then
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— if $Time$ is present, the $Time$ is replaced with the earliest presentation time of the Segment

sequenc

e for all Segments in the Segment Sequence,

if SNumbers$ is present, the $Number$ is replaced with the number of the Segment sequence, i.e.

with the number as if every Segment sequence in the Segment timeline is treated as single Segment,

with1b

NOTE

eing the number of the first Segment in the sequence.

and in both cases the $SubNumber$ is replaced with the Segment number of the Segment Sequence,

The earliest presentation time of the next Segment Sequence in the same Representation can be

derived from-the sum of the earliest presentation time of the current ngmpnf Qnr}npnr‘p and the duration of

the Segm
BMFF, th

5.3.9.7
5.3.9.7.1 G

In certain c4
represented
level, the co

including content that is encoded but representing some failover contentjinstead of the main conte

The Failo
alternative “
Representat

The Failov|
element. Th
alternative @
minus the v{

content sectjon.

The semanti

Failover Content Signalling

ent resulting from the concatenation of all Media Segments in a Segment Sequence. In case
s can be accomplished by summing the track runs of segments in the seqment sequence.

pneral

ses, a time-continuous section of a Representation or an Adaptation Set is not prg
for example due to errors in the content ingest or encoding. However, at least at the
tent may be offered properly by adding a Missing Segments as defined in 6.2.6

erContent element enables identification of such sections of Representations that in
failover content” and should be avoided by the DASH Client, for example by switchin
on that does not include such failover content.

erContent element contains a list of failovercontent sections, each expressed by on
e FCS element contains an optional @dZattribute specifying the MPD duration ¢
ontent section and a mandatory @t time attribute whereby the value of the @t atty
ilue of the @presentationTime@ffset specifies the MPD start time of the altery

Cs of the attributes and elements for failover content are provided in 5.3.9.7.2, Table 23

pf 1SO

perly
DASH

Obr by
nt.

clude
b to a

b FCS
f the
ibute
lative

. The

XML syntax ¢f the Failover Content signhalling is provided in 5.3.9.7.3.
5.3.9.7.2 Semantics
Table 23 — Semantics of FailoverContent element
Element or Attribute Name Use Description
FailgverContent specifies sections that contain failover content.
Gvalid 0D specifies whether the corresponding data results ip
default: a valid HTTP request or if the request is invalid anfl
true it is expected that a 404 is received when requesting
the associated Media Segment.
FCS 1.N specifies one continuous section of failover content.
et M this value of this attribute minus the value of the
@presentationTimeOffset specifies the MPD
start time, in @t imescale units, of the first sample
in the alternative content section.
The value of this attribute shall be equal to or
greater than the sum of the previous FCS element
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earliest presentation time and the sum of t
contiguous section durations.

he

ed Y specifies the alternative content section duration in

units of the value of the @t imescale.

If not present, the alternative content secti

whichever occurring first in the timeline.

until the start of the next FCS element, or until the
end of the Period or until the end of MPD duration,

on lasts

Legend:

Eor-attributes- M=mandatorv - O—ontional - OD—ontionalwith default value CM=caonditionallsz mdndatory
)7 P 7 P 7 y .

Elen

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

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

5.3.9

5.3.10 Label and Group Label

5.3.1

Label
textu
confi
canb

Grou
For e

<Jxs:complexType name="FailoverContentType">

7.3 XML syntax

<xs:annotation>
<xs:documentation xml:lang="en">
Failover Content
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="FCS" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="t" typeE"xs:unsignedLong" use="required|
<xs:attribute name="d" i§pg="xs:unsignedLong" />
<xs:anyAttribute nameshdce="##other" processContents="lax"/
</xs:complexType>
</xs:element>
<xs:any namespace="##other" progessContents="1lax" minOccurs="0" maxOccurs="
</xs:sequence>
<xs:attribute name="valid" type="xs¢b®blean" default="true"/>
<xs:anyAttribute namespace="##othel® processContents="1lax"/>
xs:complexType>

0.1 Overview

s provide the abilityito annotate data structures in a DASH Media Presentation by prov
hl description ©f;the parent element. Labels can be used for the purpose of int
puration settings within a DASH Client or associated application. For example, the La

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 labels collects
kample, GroupLabel can be used as the title on a selection menu containing a collect

/>

unbounded" />

iding a short
braction and
bel element

d in a group.
on of labels.

Labels with the same value for the @id attribute belong to a label group. All labels with the same @id
shall be on the same level in the MPD.

The @lang attribute assigned to a label describes the language of that label. For example, the @1ang
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 24 and Table 25,
respectively, in subclause 0, the XML syntax is provided in subclause 5.3.10.3.
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5.3.10.2 Semantics

Table 24 — 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 preseﬂt,
the language of the label is unknown.
Table 25 — Semantics of GroupLabel element
Element oy Attribute Name Use Description
GroupLabgel The actual text of the grouplabel that annotate$ the
element in the DASH Media Presentation
@id oD An identifier for the group label. The value for this
default: 0 attribute shall be-unique for all group labels in the
MPD. The value ‘efthis attribute shall be the sarhe
as the id attribyite of all Label elements in the lgbel
group.
@lang 0 Specifies the language of the label. If not present,
thelanguage of the label is unknown.

5.3.10.3 XML Syntax

<xXs:comp

lexType name="LabelType'">

<xs:gnnotation>

</xs:
</xs:

<xs:documentation xml:lang="en"
Label and Group Label
documentation>
annotation>

<xs:dimpleContent>

</xs:
</xs:com
<xs:comp

<xs:extension base="Xs3y8tring">
<xs:attribute hame="id" type="xs:unsignedInt" default="0"/>
<xs:attrjiblhte name="lang" type="xs:language"/>
<xs:anyAtfribute namespace="##other" processContents="lax"/>
</xs:extensien
simpleContent>
blexType>
lexType nafnes="'ProducerReferenceTimeType">

<xs:gnnotatidn3

</xs
</xs:

<xs@doCumentation xml:lang="en">
Producer Reference time
doCmmentation>
anp¥tation>

<xXs:sequence>

<xs:element name="UTCTiming" type="DescriptorType" minOccurs="0"/>

<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

</xs: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="encoder"/>
<xs:attribute name="applicationScheme" type="xs:string"/>

<xs:attribute name="wallClockTime" type="xs:string" use="required"/>

<xs:attribute name="presentationTime" type="xs:unsignedLong" use="required"/>

<xs

ranyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
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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.

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.

Preseglections can be used to reference a set of Representations from multiple Adaptation,Se
prodiice a complete experience. Preselections can also be used to indicate a pre-defined.expe
elementary-stream level, i.e. the DASH Client can select a pre-defined experience”and
selection to the media engine.

Pressq
are el
speci

lections may be uniquely identified by a Preselection Tag. Users/Codecs.using this Tag
couraged to provide more information on how tags defined in the MPD map to functi
fic codec.

Presd
onen

Medi

lections have equivalent annotation parameters to AdaptatiomSets and are always ass
nedia type.

h components can be mapped to Adaptation Sets in multiple ways:

1. by a one-to-one mapping between media compenents and Adaptation Sets;
2. Dby the inclusion of multiple media components in a single Adaptation Set where all
versions of the media components are maltiplexed on the file-container level;
3. 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.
If the| Adaptation Set contains a single media component, then the media component can b
by the @id of the Adaptation Set.
If the] Adaptation Set contains multiple media components multiplexed on the file-contain
each media component is mapped to a Content Component as defined in 5.3.4. For examp

BMF}
Thert¢
Comyl
Contg

If the
then
Repr

f case, a Representation-contains multiple tracks and each track is mapped to a Content
pfore, media components can be referenced by the @id of an Adaptation Set or the @id
onent. When(Preselections reference Content Components, the @id of Adaptat
nt Components shall be unique within the scope of a Period.

Adaptation Set contains multiple media components multiplexed at the elementary-
h pre-defined experience is referenced by the Preselection. For example, in the ISO
psentation contains a single track of multiple media components that is referenced by tl

[s in order to
rience at the
brovides the

functionality
bnality in the

gned exactly

encoded

encoded

e referenced

br level, then
e, in the ISO
Component.
of a Content
on Sets and

stream level,
BMFF case, a
he @1d of the

Aatian Sat q

Multinla Pracalactions can rafarancae—tha Adantation Sat ~nd calact
P E—T e Ser e e oSt Tt e e e adpeatont—oteahia—S56+eet

Adaptatien—Set &

pre-defined

experience by passing the Presentation Tag to the media engine along with the media stream.

The Main Adaptation Set is the Adaptation Set that contains the Initialisation Segment for the complete
experience. 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.

Within a Preselection, two types of Adaptation Sets are differentiated:
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— 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
needed for playback of the Preselection.

— 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.

pselection element as specified in 5.3.11.3 and 5.3.11.4. The semantics of the Preselgction

ent is provided in subclause 5.3.11.3 and the XML syntax is provided in 5,3:11.4.

— A pry
elem

5.3.11.2 Preselection Descriptor

The Preselegtion Descriptor is used for two purposes.

— Toindicate that an Adaptation Set is part of a Preselection.

nally, to provide instructions on how to combine the Adaptation Set with other Adaptation

to form a Preselection.

— Optig
Sets

The Preseled
Descriptor W

tion Descriptor shall be either an Essential Prepetty Descriptor or a Supplemental Property
itha @schemeIdURI of "urn:mpeg:dashépreselection:2016".

nbine
esent

5e cases, the Preselection Descriptor may‘be used to provide instructions on how to cor
bn Set with other Adaptation Sets to form a Preselection. The descriptor shall only be pr
htion Set level.

For simple u
the Adaptati
at the Adapt

The @valus
— theP

attribute of the descriptor provides two fields, separated by a comma:

reselection Tag

— the idl of the Adaptation Sets'or Content Components referenced by this Preselection as a white

space separated list inprocessing order. The first id references the Main Adaptation Set.

The syntax for the value\attribute of the Preselection descriptor shall follow the PRESELECTION-
DESCRIPTOR-VALUE.4s defined in the following ABNF notation according to IETF RFC 5234:

PHESEARCT ION-DESCRIPTOR-VALUE = TAG-VALUE "," ID-LIST

IO0-NYST = TD-VATUE [ WHITESPACE TID-VAIUR]

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.

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.
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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.

5.3.11.3 Semantics of Preselection element

As an alternative to the Preselection descriptor, Preselections may also be defined through the
Preselection element as provided in Table 26. The selection of Preselections is based on the contained
attributes and elements in the Preselection element.

[ al 1.1 [a W Fal L -
Fable 26— Semanticsof PreSetectiomelement—

Element or Attribute Name Use Description

Preselection

@id oD specifies the id of the Preselection. This ghall be

default= | WMdue within one Period.

1

@preselectionComponents M specifies the ids ‘of the contained Adaptation Sets or
Content Components that belong to this Preselection
as white space separated list in processing order.
The first id defines the Main Adaptation $et.

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

@order 0D specifies the conformance rules for Representations

in Adaptation Sets within the Preselection.
Default:

'undefi | When setto 'undefined’, the Preselection follows
ned' the conformance rules for Multi-Segment Tracks in
subclause 5.3.11.5.1.

When setto 'time-ordered’, the Presdlection
follows the conformance rules for Time-Qrdered
Segment Tracks in subclause 5.3.11.5.2.

When setto 'fully-ordered’, the Pregelection
follows the conformance rules for Fully-Qrdered
Segment Tracks in subclause 5.3.11.5.3. In this case,
order in the @preselectionComponents
attribute specifies the component order.

Accessibility 0..N specifies information about accessibility [scheme.

For more details, refer to subclauses 5.8.l and
5.84.3

Role 0..N specifies information on role annotation scheme.

For more details, refer to subclauses 5.8.1 and
5.8.4.2.

Rating 0..N specifies information on rating scheme.

For more details, refer to subclauses 5.8.1 and
5.8.4.4.
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Element or Attribute Name

Use Description

Vi

ewpoint 0..N specifies information on viewpoint annotation

scheme.

For more details, refer to subclauses 5.8.1 and
5.8.4.5.

CommonAttributesElements

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

Key
For attributg
For element

Elements ar

s: M=mandatory, O=Optional, OD=optional with default value, CM=conditionally mandatery
5: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.114 X

<Xs:comp
<xs:4

</xs
</xs:
<xs:d

ML Syntax

lexType name="PreselectionType">

nnotation>
<xs:documentation xml:lang="en">
Preselection

documentation>

annotation>

omplexContent>
<xs:extension base="RepresentationBaseType">

<xs:sequence>

<xs:element name="AccessibilNt}" type="DescriptorType" minOccurs="

maxOccurs="upbounded" />
<xs:element name="Role" typé="DescriptorType" minOccurs="0"
maxOccurs="uhbounded" />
<xs:element name="Rat§hg" type="DescriptorType" minOccurs="0"
maxOccurs="upbounded" />
<xs:element name=(¥Iewpoint" type="DescriptorType" minOccurs="0"
maxOccurs="upbounded" />
</xs:sequence>
<xs:attribute name="™X" type="StringNoWhitespaceType" default="1"/>
<xs:attribute nape&¥preselectionComponents" type="StringVectorType"
use="required"/>
<xs:attribute| ngme="lang" type="xs:language"/>
<xs:attribute name="order" type="PreselectionOrderType" default="undefined"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simplleType name="@®r&sgelectionOrderType">
<xs:gnnotation>
<xs:docwumentation xml:lang="en">
Preselection Order type
</xs:documendation>
</xs:lanndtagtion>
<xs:yesttiction base="xs:string">
<xs:enumeration value="undefined"/>
<xs:enumeration value="time-ordered"/>
<xs:enumeration value="fully-ordered"/>
</xs:restriction>

</xs:simpleType>

5.3.11.5 Conformance rules

5.3.11.5.1 Conformance rules for Multi-Segment Tracks

Where 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.
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No additional conformance rules are defined for the Representations in different Adaptation Sets within
Preselections.

5.3.11.5.2 Conformance rules for Time-Ordered Segment Track

Where multiple Adaptation Sets indicate this type of ordering, each Adaptation Set and the contained
Representations follow the conformance rules for multi-segment tracks as defined in subclause
5.3.11.5.1.

In addition, 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 (specifidd by the first
id in the @preselectionComponents attribute or the Preselection Descriptor, apnd
— media segments/subsegments of one Representation from each Adaptatioh Set refefenced in the
Preselection ordered by non-decreasing first decode times.
NOTE This does not constrain the order of segments with the same first decode time.
If Adaptation Sets within a Preselection are time-ordered as defined above, the Representations of all
Adaptation Sets referenced by the Preselection should be segtment/subsegment aligned as defined in
subclpuse 5.3.3.5.
5.3.1/1.5.3 Conformance rules for Fully-Ordered Segment Track

he contained
n subclause

Wher
Repr{
5.3.1

In ad
subcl
Reprs

e multiple Adaptation Sets indicate this type.of ordering, each Adaptation Set and t
psentations follow the conformance rulescofor multi-segment tracks as defined
.5.1.

lition, the concatenation of the following shall represent a conforming Segment track ps defined in
ause 4.5.4 and conforming to the.media type as specified in the @mimeType attribute for the
esentation of the Main Adaptation Set:

An Initialization Segmentef-one Representation of the Main Adaptation Set (specifie
id in the @preselecitionComponents attribute or the Preselection Descriptor),

d by the first
and

renced in the
the list given

media segments#subsegments of one Representation from each Adaptation Set refe
Preselection erdered first by non-decreasing decode times and then by position in
in @presedectionComponents.

If Ad:
of all
subcl

resentations
as defined in

iptation(Sets referenced by a Preselection are fully ordered as defined above, the Rep
Adaptation Sets referenced by the Preselection shall be segment/subsegment aligned
ause’5.3.3.5.

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 Initialization Set with certain properties is provided in an MPD, there shall be at least one Adaptation
Setin atleast one Period with these properties. More importantly, it can also be indicated that all Periods
in the Media Presentations include at least one Adaptation Set that follows the properties of the
Initialization Set. Especially in the latter case. an Initialization Set can be selected at the start of a Media
Presentation in order to establish the relevant decryption, decoding and rendering environment. This
provides expected consistent playback behaviour for the DASH Client if it selects only Adaptation Sets
that are included in the selected Initialization Set.
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The semantical definition of Initialization Sets shares all parameters of Adaptation Sets, but but an
Initialization Set may only include a subset of those parameters. An Adaptation Set referring to an
Initialization Set that it conforms to may include additional information, for example:

— There may be an Initialization Set with media type audio and a @codecs parameter, but without
a @lang attribute. Then each Period includes at least one Adaptation Sets with the same media
type, the same @codecs parameter, but each of the Adaptation Sets defines a different language
for each Period. This ensures that initialization of an audio playback decoder is possible, but over
Period boundaries, the language may change, or additional languages may be added.

— Therg_may he an Initialization Set with media type video and @maxWidih and @maxHeight
paraneter and a @codecs parameter. Then at least one Period includes at least one Adaptation
Set with the same media type, but its actual codecs parameters and the @maxWidth and
@maxHeight may be different than the ones in the Initialization Set, but can be ‘decodedl and
displayed within the Initialization Set constraints.

An Initializafion Set may get assigned a specific profile using the @profiles parameter in order to
express confprmance to DASH profiles or Interoperability Points.

If an MPD hds multiple Periods, there should be at least one Initialization-Set'be present for each hedia

type.

The semantifs of the attributes and elements within an InitializationSet element are provided in
subclause 5.3.12.2, Table 27. The XML syntax of the InitializationSet element is provided in
subclause 5.8.12.3.

5.3.12.2 Semantics

Table 27 — Semantics of InitializationSet element

Element or Aktribute Name Use Description
InitiglizationSet Initialization Set description
@xlink:href 0 specifies a reference to a remote element entity that shall

contain exactly one element of type InitializatiopSet

@xlink:actuate 0D specifies the processing instructions, which can be either
"onLoad" or "onRequest".

default:
'onRequest'

@id M specifies a unique identifier for this Initialization Set. The
attribute shall be a unique unsigned integer value amohgst
all InitializationSet and InitializationGroup ids in the sqope
of the MPD.

@inAllPeriods 0D if set to true, then there is at least one Adaptation Set in

each Period of the Media Presentation that conforms to this

Default: TRUE e e
Initialization Set.

@contentType 0 specifies the media content component type for this
Initialization Set. A value of the top-level Content-type
'type’ value as defined in 4 of IETF RFC 6838:2013 shall be
taken.

If not present, the media content component type may be
defined for each media component or it may be unknown.
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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
for the Representations of Adaptation Sets conforming to

this Initialization Set are also present, the pict
ratio as specified by this attribute shall be the

ure aspect
same as

indicated by the values of @width, @height, and @sar,

i.e. it shall express the same ratio as (@width

*sarx):
n@sar and

(Qhaoiaht * caru) with sarvthe first number
AY = JJ7

sary the second number.

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

defined for

@maxWidth

specifies the maximum @width value in all
Representations in all Adaptation Sets associq
Initialization Set. This-valde has the same unit
@width attribute.

If not present, the value is unknown.

ted to this
5 as the

@maxHeight

specifies’the maximum @height value in all
Represeftitations in all Adaptation Sets associq
Iritialization Set. This value has the same unit
@height attribute.

If not present, the value is unknown.

ted to this
5 as the

@maxFrameRate

specifies the maximum @framerate value in
Representations in all Adaptation Sets associad
Initialization Set. This value is encoded in the
as the @frameRate attribute.

If not present, the value is unknown.

all
ted to this
same format

@initialization

specifies the URL of an Initialization Segment.

CommonAttributesElements

specifies the common attributes and elementg
and elements from base type
RepresentationBaseType). For details s¢

(attributes

e5.3.7.

Accessibility

specifies information about accessibility sche
Adaptation Sets associated to this Initializatio

me for all
h Set.

Formore details; Tefertosubclauses 5:8-1am

5.8.4.3.

Role

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

specifies information on rating scheme for all Adaptation

Sets associated to this Initialization Set

For more details, refer to subclauses 5.8.1 and 5.8.4.4.
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Element or Attribute Name Use Description

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

all Adaptation Sets associated to this Initialization Set

For more details, refer to subclauses 5.8.1 and 5.8.4.5.

Legend:
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. Iflinking is used, then all attributes are "optional" and
<minOccurs=0>

Elements are beld

referring to th

5.3.12.3 XML syntax

<xs:compflexType name="InitializationSetType">
<xs:gnnotation>
<xs:documentation xml:lang="en">
Initialization Set
</xs:documentation>
</xs:annotation>
<xs:domplexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence>
<xs:element name="Accessibility" typesV¥DescriptorType" minOccurs="p

maxOccurs="uhbounded" />
<xs:element name="Role" type="D&3¢¥iptorType" minOccurs="0"
maxOccurs="upbounded" />
<xs:element name="Rating" tygpe="DescriptorType" minOccurs="0"
maxOccurs="uhbounded" />
<xs:element name="Viewpoimt"™ type="DescriptorType" minOccurs="0"
maxOccurs="upbounded" />
</xs:sequence>
<xs:attribute ref="xlink:hrQf"/>
<xs:attribute ref="xlinky@ftuate" default="onRequest"/>
<xs:attribute ref="xlipnk®type" fixed="simple"/>
<xs:attribute name="jd" type="xs:unsignedInt" use="required"/>
<xs:attribute name="™fAllPeriods" type="xs:boolean" default="true"/>
<xs:attribute napd&¥contentType" type="RFC6838ContentTypeType"/>
<xs:attribute nagpe="par" type="RatioType"/>
<xs:attribute| nphe="maxWidth" type="xs:unsignedInt"/>
<xs:attribute name="maxHeight" type="xs:unsignedInt"/>
<xs:attriPWe name="maxFrameRate" type="FrameRateType"/>
<xs:atg¥ibute name="initialization" type="xs:anyURI"/>
</xs:extensigh>
</xs:|complexContent>
</xs:complexType>

5.3.12.4 Initialization Group and Initialization Presentation

5.3.12.4.1 Orerview

Initialization Group and Initialization Presentation signal the capabilities required for playback of the
content as intended by the service provider.

The InitializationGroup element lists the minimum requirements for playback of a media content
type in all Periods of the Media Presentation. Any Period contained in the Media Presentation shall have
at least one Adaptation Set that conforms to one of the Initialization Sets included in this Initialization
Group. Therefore, a client supporting all listed Initialization Sets in one InitializationGroup
element is expected to be able to play that media type during the entire Media Presentation.

The InitializationPresentation element lists the minimum requirements for playback of a
Media Presentation in all Periods. A client supporting all listed Initialization Sets and Groups of one
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Initialization Presentation is expected to be able to play the entire Media Presentation as intended by the
service provider.

An Initialization Group or Presentation may get assigned a specific profile using the @profiles
parameter in order to express conformance to DASH Profiles or Interoperability Points.

5.3.12.4.2 Application of Initialization hierarchy

Figure 4 demonstrates the use of initialization hierarchy in signalling the required capabilities. In this
example, the MPD has 3 different media types: video, audio and subtitle. The MPD has several Periods,
the Adaptation Sets of which are described by different Initialization Sets for each media type:
Initialization Sets (IS) 1-4 define the requirements for 4 different video decoders, Initialization Sets 5-7
defing the requirements for 3 audio decoders, and Initialization Sets 8-9 define the requirgments for 2
different subtitle parsers.

Initialization Presentation 1 Initialization Presentation-2

— T _

Initialization Group 1 Initialization Group 3

Initialization Group 2

Initialization Set 1 \
Initializatioh Set 5 \4 Initialization Set 8 D)
Initialization Set 2 Initialization Set 6 Initialization Set 9
(@inAllPerind) =trid)

Initialization Set 3 Initialization Set 7

Initialization Set 4

Y Y Y
Video

Audio Subtitle

Figure 4 — An Example of initialization signaling.

In Figure 4, each Initialization Group defines the minimum requirement for playback of a mledia type for
entirg¢ Media Presentation, while each Initialization Presentation defines the requirementg to playback
Media Presentation as intended by the service provider. Initialization Group (IG) 1 consisks of IS1 and
1S2, 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 dlient supporting decoders defined by IS5 and IS6 can play the audio during all periodg. And finally,
since[S9 @inAllPeriodissetto true,aclient supporting IS9 can play the existing subtitle in all periods.

To playback the content as intended by service provider, the MPD contains of two Initialization
Presentations (IP) 1 and 2. IP1 defines a complete presentation that consists of audio and video (i.e. the
client has to support IG1 and 1G3). IP2 adds the support for playback of subtitle IS9 to its presentation
requirements.

5.3.13 Resynchronization

5.3.13.1 Overview

In DASH context, in typical cases Segments are treated as a single unit for download, random access to
Media Presentations, and they are also addressed by a single URL. However, Segments may have internal
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structures that enable resynchronization on container level and random access to the respective
Representation even within a Segment. The resynchronization mechanism is supported and signalled by
the Resync element.

The Resync element signals Resynchronization Points in Segments. A Resynchronization Point marks
the start (in byte position) of a well-structured continuous byte range within a Segment that contains
media data of certain presentation duration and can be accessed independently on container format level.
A Resynchronization Point may provide additional functionalities, such as access on decryption and
decoding level.

A container format making use of the Resynchronization feature must define a Resynchronization Point
and associat

ed-properties:
A Resynchronization Point in a Segment is defined as follows:

1. ARe
2. ARe

synchronization Point enables to start parsing and processing on the container’level.
sync Point has assigned the following properties:

— It has a byte offset or index Index from the start of the Segment, pointing to the
Resynchronization Point.

It has an earliest presentation time Time in the Representatign;i‘e. the smallest
presentation time of any sample included in the Representation when starting to
process from the Resynchronization Pointer.

It has assigned a type Type, for example, defined bythe SAP type in [SO/IEC 14496

It has assigned a boolean marker property Mar ket indicating whether the

12.

Resynchronization Point can be detected while'parsing Segment through a specific
structure or if the resync point needs to be signalled by external means.

ing to process the Segment from a Resynchronization Point, together with the informagion
b [nitialization Segment, if present, allows'container parsing. Whether and how to acce

Start]
in th
thec
resymchronization access point type.

SS
pntained and potentially encrypted elementary stream may be indicated by the

Signalling ed
separate me
cases such §
dynamic and
MPD update
from the MP

Hence, therg
Segment in g

1. Byp

ch Resynchronization Point!with all properties in the MPD can be done by provid
fadata Segment describjng the Resynchronization Points in a Segment. However, not
ide-car Segments may be provided, or at least provided in time. For example, in cz
live services, Resynchronization Points are added by the Segment packager independ
5. A Resynchronization Point may be generated by the encoder and packager independ
P. Also, in low-latency cases, the MPD signalling may not be available to the DASH clier

are two<nen-mutually exclusive ways specified to signal Resync Points provided
n MPD:

Foyiding a binary map for each Resynchronization Point in a Representation that ing

ing a
in all
1se of
bnt of
ently
1t

in a

ludes

time

network.

1 nyetadata track. This is most easily used for Segments that are fully available on

the

By signalling the existence of Resynchronization Points in a Media Segment with additional

information that permits to easily locate the Resynchronization Points in terms of the byte
position and the presentation time, as well as providing the type of the Resynchronization Point.

In case the Resync element is present with @dImin and @dT attributes included and the derived from
these values are adjusted values dImin in bytes and dT in seconds, respectively, and the

Qavailabi

— Atth

104

lityTimeComplete attribute is set to false, then the following shall hold:

e adjusted availability start time of the Segment, the first chunk is available.
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— At the sum of the adjusted availability start time of the Segment and i*dT, the (i+1)th chunk is
available with i=1, ..., N and N the total amount of chunks in the Segment.

— If the @rangeAccess on BaseURL attribute associated to the Representation is set to true,
available chunks may be accessed with byte ranges. If set to false, the client should not expect a
response corresponding to the requested byte range.

In order to signal the above properties, a Resync element is defined with different attributes, that are
explained in more detail in subclause 5.3.13.2, Table 28. The XML Syntax is provided in subclause 5.3.13.3.

5.3.13.2 Semantics

I'able Zo — SemanticCs ol kesyncnronization roint

Element or Attribute Name Use Description

Resync

Resync Point signalling

if present, specifies that Resync Points are
the Segments of the corresponding Repres

present in
entation.

Qtype

0D

"O"

default:

specifies the type ofithe Resync Point.

if 0, specifies that on Segment format level
Points allow parsing and decryption to acc
Segments, in-Combination with the InitialiZ
Segment.of the corresponding Representat
present).

For all Segment formats defined in this doc
following holds:

if greater than 0, specifies that one
Resync Points are present with th
of @type=0 and the properties d¢
element in each corresponding Se
SAP type being equal to or smalley]
one indicated in the value.

For details on SAP types, refer to s
4.5.2.

the Resync
ess the
ation

ion (if

ument, the

or multiple
b properties
fined in the
bment with
than the

ubclause

@drT

specifies the maximum difference of the T
of any two consecutive Resynchronization
are included in the @t ype definition abovg
Media Segment for this Representation.

The value is expressed in scale of the @t in
the corresponding Representation.

| me values
Points that
in any

escale of

1£ 4 PR ) 1 - 1
IT T1UU lJl COUTIILL, UIIT VAIUT 15 UIIRITUVVIIL.

@dImax

specifies the maximum difference of the Index values

of any two consecutive Resync Points that are included
in the @type definition above in any Media Segment

for this Representation normalized by the
@bandwidth value of the Representation.

To obtain the maximum difference in octets, the value
of @dImax is multiplied with the @bandwidth value.

If not present, the value is unknown.
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Element or Attribute Name Use

Description

@dImin

oD
Default: 0

specifies the minimum difference of the Index values
of any two consecutive Resynchronization Points that
are included in the @t ype definition of this element in
any Media Segment for this Representation
normalized by the @bandwidth value of the
Representation.

To obtain the minimum difference in octets, the value
of @dImin is multiplied with the @bandwidth value.

If not present, the value is assumed to be 0.

Qm|

arker

0D

Default:
FALSE

If set to true, it specifies that every
Resynchronization Point includes a specific marker for
Resynchronization Point detection.

If not present or FALSE, the preseunce-of a marker fpr
every signalled Resynchronization)Point cannot be
expected.

Every Segment format making use of this functionglity
must specify a Resynchronization Marker. For detdils
refer to the Segmentformats in Clause 6.

5.3.13.3 X

<xXs:comp
<xs: g

</xs:
</xs
<xs:9
<xs:9
<xs:9
<xs:g
<xs:9
<xs:9
</xs:com

5.4 Medial

5.4.1 Gener

If MPDQ t yp4
typically ext

1 +aox
CIrOTIS OT CCTIIT

ML Syntax

LexType name="ResyncType">
nnotation>
<xs:documentation xml:lang="en">
Resynchronization Point

documentation>

annotation>

ttribute name="type" type="SAPTyrd™ default="0"/>
ttribute name="dT" type="xs:unghgnedInt"/>

ttribute name="dImax" type="xswfloat"/>

ttribute name="dImin" typez=“gs:float" default="0"/>
ttribute name="marker" t§d€="xs:boolean" default="false"/>
nyAttribute namespace="§#bther" processContents="lax"/>
blexType>

Presentation Description updates

al

e is setito 'dynamic’', the MPD may be updated during the Media Presentation. Updates

end the accessible Segment list for each Representation, introduce a new Period, update

gpadmata tha Madio Dencantat: o
ITIALU LIIC IVICLUIAd T 1T LOoULIILAdtlIVUIIL.

Segment locatiens-orte

When the MPD is updated
— the updated MPD shall be made available as follows:

106

At the same location as the original MPD, if no MPD. Location element is present in the

original MPD at the same location provided by the MPD. Location elements are present
in the original MPD

at all locations provided by the MPD. Location elements;

the updated MPD may be made available as an MPD patch document by providing one or

several MPD.PatchLocation elements that can be combined and processed with the

© 1SO 2022 - All rights reserved


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23009

-1:2022(E)

original MPD to generate an updated MPD. The MPD patch document is updated at the

same time when the MPD is updated. Hence, timing related to MPD patch
expected to be identical the operation of MPD updates.

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

updated MPD unless the containing Period element has been removed;

document is

the value of MPD@1 d, if present, shall be the same in the original and the updated MPD;

pdated MPD,

the values of any AdaptationSet@id attributes shall be the same in the original and the

If the
attrib
presd

If the
restri
for th
shall

If the
be th

Othel
at wh
wher

W =z

(A - d

any Representation with the same ¢1d and within the same Pertod as a Representat
in the previous MPD shall provide functionally equivalent attributes and elemef
provide functionally identical Segments with the same indices in the’ cd
Representation in the new MPD.

attribute MPD@minimumUpdatePeriod is not present, no update to{the MPD is ¢
ute MPD@mediaPresentationDuration or the PeriodRduratdion of the last P
nt and the MPD shall remain valid until the Media Presentation end time.

attribute MPD@minimumUpdatePeriod is present, updates’to the MPD are e
cted in a sense that at the location where the MPD is available at a certain time, the MPI
e duration of the value of the MPD@minimumUpdatePenhiod attribute. Specifically,
hold.

b Media Presentation end time.

wise, let Texp(i) be the sum of the value of MPD@minimumUpdatePeriod and the we
ich the i-th version of the MPD is updated9and replaced with the (i+1)-th version] at
e the MPD is available. The i-th MPD shall remain valid until Texp(i) in the following se

- all Segments with availability start time less than Texp(i) shall be available at thei
start times at the location advertised in the i-th MPD.

- all Representations have-a Segment with an availability start time, Tavail, which
Texp(i) and with duration not less than [Texp(i)-Tavail].

OTE1  The actual\duration of this Segment is not known at the client until this Segment o

egment in the Reriod or if the Segment Timeline is in place.

OTE 2 <\t is possible that the clients do not know Texp(i), but they can each calculate a lo
exp (i) by adding MPD@minimumUpdatePeriod to the wall-clock time at which they reque
ne‘MPD patch document.

n appearing
its and shall
rresponding

xpected, the
riod shall be

xpected and
is also valid
he following

i-th version of the MPD is the last version of MPDill the end of the Media Presentation, let Texp(i)

11-clock time
the location
nse:

Ir availability

is less than

r the updated

[PD is fetched and this Segment duration can be less than the previous Segment duration if it is the last

wer bound on
st the MPD, or

NOTE 3

The second condition above ensures that sufficient media is contained in each Repr

esentation 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 that the
client can expect them to be accessible.

NOTE 5

An MPD can contain no Period element or only an early 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 coincides
with the start of the actual Media Presentation.
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An update of the MPD does not necessarily change the MPD but can only extend the validity of this

Ifthe @minimumUpdatePeriodissetto 0, then asa consequence of NOTE 2, all segments with
availability start time less than the request time of the MPD are available at the location advertised in the 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 entire
content on the server, but still offer the MPD at the same URL as part of an MPD update. Whereas such an
update may be 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 a
or a
urn:mpeg:
results from
Descriptor i3
client.

DASH Clientd
MPD as long
the Period st
the client no
that the DAS

The updated
availability s
time. In this
MPD overlaf

5.5 MPD ag
5.5.1 Gener

A mechanisn
XLINK simpl

restricte

— the proc

If the MPD is
element enti

Supplemental

uthor does such a reset, it shall signal the reset by providing either an Essential®esci
Descriptor on MPD level with @schemeIdURT I/ set
dash:reset:2016. If this is signalled, the content author indicates that the MPI
this update does not need to comply with MPD update rules in subclause-5.4.1. If an Ess
used, the DASH Client may terminate presentation, if the signal is ot supported 4

receiving such an MPD as part of an MPD update are expected to.continue using the pre

art time of the new MPD. At this time, the new MPD is expected to be used for playout. S
[ have available any media data until the updated MPD can be used for playout, it is exp
H Client conceals the gap in media time appropriately.

MPD may be valid upon reception of the MPD including the reset signal, if the sum
tart time and the Period start time of the new MPD is less than the current MPD present
case, a DASH Client may cancel decoding and presentation of media data from the pre
ping the updated one.

sembly

ql

1 for referencing a remote-element entity from within a local MPD is defined. A subset of
e links is defined consisting of

d syntax and semantics as specified in subclause 5.5.2, and
essing modeltas specified in subclause 5.5.3.

updated, then the rules in subclause 5.2.3.5 apply to the MPD after dereferencing all r¢
ties.

"iptor

to
that
bntial
y the

vious

as possible, but at most up to the time expressed by the sum of the availability start time and

hould
ected

bf the
ation
vious

W3C

mote

served

5.5.2 Syntax and semantics
Table 29 provides the XLINK attributes that are used in this document and shall be supported
accordingly.
Table 29 — XLINK attributes used in this document
Attribute Comments and Usage
@xlink: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 is optional with fixed setting
@xlink:type="simple".
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Attribute Comments and Usage

@xlink:href references the remote element entity by a URI as defined in [ETF RFC 3986.
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 the scope
of this document.

@xlink:show Defines the desired behaviour of the remote element entity once dereferenced from
within an MPD as defined in W3C XLINK

In the context of this document, the attribute @x1ink : show is optionalyvith
fixed setting @x1ink: show="embed".

NOTE In W3C XLINK, the behaviour of conforming XLink application$ when
embedding as a remote element entity is not defined. Thus; the actual
behaviour for this document is defined in subclause/5:5)3.

@xllink:actuate | Defines the desired timing of dereferencing a remote-element entity from yithin an
MPD as defined in W3C XLINK. In the context of this document, the attribufe values
shall only take one of the following:

1) onLoad: an application should derefetence the remote element entity

immediately on loading the MPD. The.rémote element entity shall not|contain
another @x1ink:href with @x1i¥nk:actuate settoonLoad.

2) onRequest (default): according to W3C Xlink, an application should
dereference the remote elément entity only on a post-loading event trjiggered
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 of
the remote element entity for playout. Examples include dereferencing a link
in a Periodielement when the play-time is expected to enter that Pejriod,
dereferencing an Adaptation Set link when it appears to contain
Representations that will be needed, and so on.

5.5.3|Processing
The fpllowing rules.apply to the processing of URI references within @x1ink:href:

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

2) URIreferences to remote element entities that are inappropriate targets for the given reference shall
be treated as invalid references (see below for the appropriate targets) and invalidate the URI and
all @x11ink attributes included in the element containing @x1ink:href shall be removed.

3) URI references to remote element entities that contain another @xlink:href attribute with
xlink:actuate setto onLoad are invalid circular references and invalidate the URL In this case,
all @x11ink attributes included in the element containing @x1ink:href shall be removed.

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

5) IfaURIreference is relative then reference resolution as defined in subclause 5.6.4 shall apply.

The remote element entity referenced with @x1ink:href within an element of the MPD (referred to as
MPD element) shall be formatted according to the following rules:

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 elenient of the MPD containing xlink. If multiple top-level elements are obtained from thetgmote
element|entity, the elements shall be in appropriate order and the first element shall répldge the
element| of the MPD containing the xlink. All additional top-level elements shall ‘be” inserted
immedidtely after this element in the order in which they appear.

NOTE The remote element entity can be a non-valid XML document, when containing multiple top-level
elements|

2) The rempote element entity may contain another @xlink:href attributerwith @xlink:actpate
set to opRequest. 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 retyirned
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 @x1ink_ attributes shall be removed from the element in
the MPD and the remaining attributes and child:€lements shall not be changed.

2) If the remote element entity is non-empty, the original element in the MPD that contains
@x1inkl: href shall be replaced with the content in the remote element entity. If multiple top}level
elementp are obtained from the remete element entity, the elements shall be in appropriate prder
and the [first element shall replacé-the MPD element. All other top-level elements shall be ingerted
immediately after this element in-the order in which they are declared.

3) All XLINK attributes initially*present in the MPD shall be removed after dereferencing is completed.

4) All resotyirces in thesemote element entity referenced by @x1ink:href shall have an availgbility
end time¢ as specified by MPD@availabilityEndTime.

Remote elenent(entities are not valid MPDs and, when stored in a file system, should not use the|.mpd
file extensi:ut.

5.6 Base URL Processing

5.6.1 Overview

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

The semantics of the attributes and elements for the Base URL are provided in 5.6.2, Table 30. The XML
syntax of the Base URL is provided in subclause 5.6.3.
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Table 30 — Semantics of BaseURL element

-1:2022(E)

Element or Attribute Name

Use

Description

BaseURL

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

this element is a URI string as described i
subclause 5.6.4.

n

@servicelLocation

This attribute specifies a relationship between Base

URLs such that BaseURL elements with

the same

fservicetocationvaltearetikely
their URLs resolve to services at a comm
location, for example a common Content
Network.

If not present, no relationship’to any othsg
URL is known.

o have
n network
Delivery

r Base

@byteRange

If present, specifies HTIPP partial GET req
alternatively be issued by adding the bytg
into a regular HTFP-URL based on the va

attribute and.the construction rules in E.2.

If not present, HTTP partial GET requests
be converted into regular GET requests.

NOTE Such alternative requests are
to not be used unless the DASH appl
requires this. For more details, refer
Annex E.

uests may
b range
ue of this

may not

expected
cation
to

@availabilityTimeOffset

specifies an offset to define the adjusted 1
availability time. For semantics, refer to ]

If the value is present in SegmentBase f

attribute is additive to the one in SegmentBase.

For details on processing, refer to 5.3.9.5

egment
[able 14.

hen this

3.

@availabilityTimeComple
te

specifies if all Segments of all associated
Representation are complete at the adjus
availability start time. For semantics, refg
14.

ted
r to Table

If the value is present in SegmentBasge then this
attribute should not be present. If preser]! in

SegmentBase and BaseURL, the val
BaseURL shall be ignored.

ein

@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 Pr
with type 'dynamic’.

This value overrides MPD@timeShiftBufferDepth for

the resources that use this BaseURL.

This value of the attribute is undefined if

MPDQtype attribute is equal to 'static’.

esentation

the
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Element or Attribute Name Use Description
@rangeAccess oD If set to true, partially available Segments may be
| accessed with byte range request. If a client is
Default: . . :
FALSE making a byte-range request against a partially

available Segment and the first-byte position of that
range request is non-zero and the client is expecting
an aggregating response, then the client should
signal that expectation which shall follow the
convention of IETF RFC 8673. Specifically, it should
use a last-byte value 0f 9007199254740991.
I'his will signal the server to respond with a 206
aggregating response instead of waiting for the ehd
of the Segment and responding with a 20@\response
code and a content-length response header-

If set to false, the client should notexpect a
response corresponding to the requested byte
range.

Key
For attributg¢s: 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 @.

5.6.3 XML syntax

<xs:compllexType name="BaseURLType">
<xs:gnnotation>
<xs:documentation xml:lang="en">
Base URL
</xs:documentation>
</xs:annotation>
<xs:gqimpleContent>
<xs:extension base="xs:anyURZ'>
<xs:attribute name="gervicelocation" type="xs:string"/>
<xs:attribute namd='byteRange" type="xs:string"/>
<xs:attribute namhe="availabilityTimeOffset" type="xs:double"/>
<xs:attribute{ nghe="availabilityTimeComplete" type="xs:boolean"/>
<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
<xs:attribbte name="rangeAccess" type="xs:boolean" default="false"/>
<xs:anyBfsribute namespace="##other" processContents="lax"/>
</xs:extensign>
</xs:simpleContent>
</xs:complexType>

5.6.4 Refer¢nceresolution

URLs at each level of the MPD are resolved according to IETF RFC 3986 with respect to the BaspURL
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 the level above the MPD level). If only relative URLs are specified and the document base URI cannot
be established according to IETF RFC 3986 then the MPD should not be interpreted. URL resolution
applies to all URLs found in MPD documents.

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

— On MPD level in MPD . BaseURL element. For details, refer to subclause 5.3.1.2.

— On Period level in Period.BaseURL element. For details, refer to subclause 5.3.2.2.
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— On Adaptation Set level in AdaptationSet.BaseURL element. For details, refer to subclause
5.3.3.2.

— On Representation level in Representation.BaseURL. For details, refer to subclause 5.3.5.2.

When a BaseURL element is present on the same level in the MPD as an actual URL, resolution of the

actua

] URL includes the value of the BaseURL.

NOTE URL resolution is defined in RFC 3986:2005, section 5.2 and is not a simple con
particular, when a URL in the MPD is specified as a relative URLs, then as per IETF RFC 3986 for the URL
resulting from resolving the value of the BaseURL element, all characters following the last /’ part of its

catenation. In

5.6.5

If altg
be ad

path part are replaced by the value of the actual URL attribute.

Alternative base URLs

rnative base URLs are provided through the BaseURL element at any levelsidentical Se
cessible at multiple locations. In the absence of other criteria, the DASH-Client may

BasgURL element as "base URI". The DASH Client may use base URLs prowided in the Base

as "b{

hse URI" and may implement any suitable algorithm to determine wwhich URLs it uses f

If a BaseURL element containing an absolute URL is present on any.level, it overwrites a

inforl
5.7 K
5.7.1

Desct
Prog

Wher
each
the @

For ¢
infory

The §

mation present on a higher level.
rogram information

Overview

iptive information on the program may, be>provided for a Media Presentation
ramInformation element.

) multiple ProgramInformation elements are present, the @1ang attribute shall be
element shall describe the Media Présentation sufficiently in the language defined by
| ang attribute.

mation, and a URL to more.nformation.

emantics of the attributes within the ProgramInformation element are provided

gments shall
use the first
URL element
Dr requests.

ny BaseURL

within the

present and
the value of

ach language, the program information may specify title, source of the program, copyright

in subclause

5.7.2[Table 31. The XMLsyntax of ProgramInformation element is provided in subclauge 5.7.3.
5.7.2[Semantics
Table 31 — Program information semantics
Element-or Attribute Name Use Description
ProgramInformation specifies descriptive information about the program
@lang 0 Declares the language code(s) for this Program
Information. The syntax and semantics according to
IETF RFC 5646 shall be applied.
If not present, the value is unknown.
@moreInformationURL 0 If provided, this attribute specifies an absolute URL
which provides more information about the Media
Presentation.
If not present, the value is unknown.
Title 0..1 specifies the title for the Media Presentation.
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Element or Attribute Name Use Description

Source 0..1 specifies information about the original source (for
example content provider) of the Media Presentation.

Copyright 0..1 specifies a copyright statement for the Media

Presentation, usually starting with the copyright
symbol, unicode U+00A9.

Key

For element

Elements ar

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

5: <minOccurs>..<max0Occurs> (N=unbounded)

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

5.7.3 XML s

<Xs:comp
<xs:4

</xs
</xs:
<xs:9g

</xs:
<xs:d
<xs:d
<xs:§
</xs:com

yntax

lexType name="ProgramInformationType">
nnotation>
<xs:documentation xml:lang="en">
Program Information

documentation>
annotation>
equence>
<xs:element name="Title" type="xs:string" minOccurs="0%/%
<xs:element name="Source" type="xs:string" minOccurs={8")>
<xs:element name="Copyright" type="xs:string" minOcdgrs="0"/>
<xs:any namespace="##other" processContents="1lax", miadOccurs="0" maxOccurs="unboun
sequence>

ttribute name="lang" type="xs:language"/>

ttribute name="moreInformationURL" type="xs:anyWRI1"/>
nyAttribute namespace="##other" processContens="lax"/>
blexType>

5.8 Descriptors

5.8.1 Gener
The descripf

al

or elements are all structured in the same way, namely they contain a @schemelT

attribute that provides a URI to identify the scheme and an optional attribute @value and an op

attribute @i
scheme may

In this docur

The MPD d(
application t
information.

DASH applic

be a URN or a URL:
hent, specific elements for descriptors are defined in subclause 5.8.4.

es not provide any specific information on how to use these elements. It is up
hat employs DASH formats to instantiate the description elements with appropriate sc
Howeéver, this document defines some specific schemes in subclause 5.8.5.

htions that use one of these elements must first define a Scheme Identifier in the forr

ed" />

AUri
fional

. The semantics of the.elément are specific to the scheme employed. The URI identifying the

o0 the
heme

n of a

URI and must then define the value space for the element when that Scheme ldentiiier 1s use

Scheme Iden

tifier appears in the @schemeIdUri attribute.

. The

In the case that a simple set of enumerated values is required, a text string may be defined for each value
and this string must be included in the @value attribute. If structured data is required then any extension
element or attribute may be defined in a separate namespace.

The @1d value may be used to refer to a unique descriptor or to a group of descriptors. In the latter case,
descriptors with identical values for the attribute @1id shall be synonymous, i.e. the processing of one of
the descriptors with an identical value for @id is sufficient.
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Two elements of type DescriptorType are equivalent, if the element name, the value of the
@schemeIdUri and the value of the @value attribute are equivalent. If the @schemeIdUr1 is a URN,
then equivalence shall refer to lexical equivalence as defined in IETF RFC 8141:2017, Clause 3. If the
@schemeIdUri is a URL, then equivalence shall refer to equality on a character-for-character basis as
defined in IETF RFC 3986:2005 subclause 6.2.1. If the @value attribute is not present, equivalence is
determined by the equivalence for @schemeIdUri only. Attributes and element in extension
namespaces are not used for determining equivalence. The @1id attribute may be ignored for equivalence
determination.

The semantics of the attributes within an element of the type DescriptorType are provided in

subclpuse-5-82—Fable-32—TheXMI-schema-definition-of beseriptorType—isprovided-in subclause
5.8.3)The specific descriptors follow these syntax and semantics.
5.8.2| Semantics of generic descriptor
Table 32 — Semantics of elements of type DescriptorType
Element or Attribute Name Use Description
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 spedified by this
attribute. The @schemeIdUri may be a RN or URL.
Wheén'a'URL is used, it should also contain 4 month-date
in‘the form mmyyyy; the assignment of the JRL must
have been authorized by the owner of the dpmain name
in that URL on or very close to that date, to avoid
problems when domain names change owngrship.

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

@id 0 specifies an identifier for the descriptor. Defcriptors
with identical values for this attribute shall pe
synonymous, i.e. the processing of one of thp
descriptors with an identical value is sufficipnt.

Key

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

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

[N c L .
5.8.3— XML syntax of genreric descriptor

<xs:complexType name="DescriptorType">
<xs:annotation>
<xs:documentation xml:lang="en">
Descriptor
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:any namespace="##other" processContents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
<xs:attribute name="value" type="xs:string"/>
<xs:attribute name="id" type="xs:string"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
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5.8.4 Specific descriptors

5.8.4.1 Content protection

5.8.4.1.1 G

eneral

Content protection descriptors are signalled by the ContentProtection element and are used to
provide content protection, encryption, and DRM related information in order to access encrypted and/or
DRM-protected content. The ContentProtection elementis an extended descriptor type.

For the element ContentProtection, the @schemeIdUri attribute is used to identify a content
protection descriptor scheme.

The Contet
conjunction
encryption

whether it c3
in a separatq

q

key manageiment systems or encryption methods).

When no Co

Subclause 5
formats. In
"urn:mped|
protection
"urn:mpeq
the encrypti
the client wi

Additional C
in subclause

access and pﬁ

present, for

The content
may be refer

The semanti
5.8.4.1.4, Tal

Subclause 5.

5.8.4.1.2 R

An optional
minimum ro

ntProtection descriptors is expected to provide sufficient information, possik
with the @value and/or extension attributes and elements, such as the DRM\syste
lgorithm(s), and key distribution scheme(s) employed, to enable a client\fo”detef
n possibly play the protected content. The ContentProtection elementican be extg
namespace to provide information specific to a content protection scheme (e.g. part

htentProtection element is present, the content shall not be’encrypted.

8.5.2 exclusively defines schemes indicating the encryptién)scheme for different I
subclause 5.8.5.2.2, the MP4 protection scheme identified with @schemeIdUri s
:dash:mp4protection:2011" is defined. In subgclause 5.8.5.2.3, the MPEGH

scheme identified with @schemeIdUri set
bn mode used in conjunction with one or more.DRMs. Hence, it is recommended to pr
'h additional content protection information‘about the available DRMs.

bntentProtection elements with the @schemeIdURT attribute set to a URN not de
5.8.5 must describe a specific key management and protection scheme that is suffici
esent the Representation. For sugh schemes, an optional @robustness attribute m
etails see subclause 5.8.4.1.2.

protection information may be provided explicitly in a ContentProtection eleme
enced from another ContentProtection element. For details refer to subclause 5.8

s of the attributes:within the ContentProtection element are provided in subg
le 30. The XMLssyntax of ContentProtection element is provided in subclause 5.8

B.4.1.6 proyides information on how to define a content protection scheme.

pbustness

ly in
m(s),
mine
nded
cular

VIPEG
et to
2 TS

to

:dash:13818:1:CA descriptor:2011" is)defined. These schemes merely indicate

pvide

fined
ent to
ay be

nt or
4.1.3.

lause
4.1.5.

i ropustness attribute may be presentin a ContentProtection element specifyi

Robustness levels are generally used to differentiate implementations based on their level of robustness
to attacks. Typically, the differentiation is based on whether decryption and decoding are performed in
hardware or software. The set of robustness levels, their values, and the ordering are specific to each
content protection scheme.

The robustness information may be provided to a DASH client for optimizing its processing. Typically, if
the client ignores this information, it will identify whether its robustness level is sufficient for playing the
associated Representations only after processing the DRM license server response.

For details defining robustness levels for a content protection scheme, refer to subclause 5.8.4.1.6.
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NOTE Different DRMs can potentially have different robustness levels on the same device, and different
codecs can have different robustness levels with the same DRM on the same device. A client may thus factor
these in when selecting the DRM and codec.

5.8.4.1.3 Referencing

An MPD may contain multiple Representations or Adaptation Sets with identical ContentProtection
descriptors. This redundancy may become significant in cases such as carriage of Protection System
Specific Header (' pssh') information inside the ContentProtection descriptor.

For this purpose, a ContentProtection element may contain a @refId attribute that shall uniquely
identjfy-the-eterren AR SNSRI IO ¥

If a| ContentProtection element with a @ref attribute is present, thep  fxactly one
ConflentProtection element with a matching @re £ Id attribute value shall be present.

A ContentProtection element, referred to as "referencing”, may contain a @nge f attribyte that is set
to the¢ value of @refID of any ContentProtection element, referred to @s*“source". In|this case the
following holds:

—+ The "referencing” ContentProtection element inherits all-attributes and elemgnts from the
“source” ContentProtection element.

— Any element or attribute present in the “referencing’ ContentProtection elenjent remains
in the "referencing" ContentProtection element;

— The "source" ContentProtection elementishall be included in a Period not 1gter than the
Period that contains in the “referencing” ContentProtection.

NOTE1 The content author is expected to.be careful about the consequences of a client nof being able to
dereference a "referencing” ContentProtection element. In this case, the client could either reject the
associated Representations, or it could be forced to exchange additional information with the DRM server to
idlentify the suitability of being able te access the associated Representations.

NOTE 2 A “source” ContentProtection element could be included in a Period which at|some point is
outside of the time shift buffer, yet still included in the MPD updates.

5.8.4{1.4 Semantics

Table 33 — Semantics of elements of Content Protection descriptor

Element orAttribute Name Use Description

ContentProtection specifies information regarding a content prjotection or
encryption scheme used to encrypt and/or ;rrotect the
FSSOCIated REPIESEmtation(s)

@schemeIdUri M identifies a content protection or encryption scheme.

@value 0 provides additional information specific to the content
protection or encryption scheme. For example, it may
provide information such as DRM version, encryption
mode, etc. For details, refer to subclause 5.8.4.1.6.
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Element or Attribute Name Use Description

@Qref

to subclause 5.8.4.1.3.

attribute is present.

The attribute shall not be present if the @refId

0 If present, makes this a referencing content protection
descriptor that inherits from a “source” content
protection descriptor which is identified by the
equivalent value of @re £ Id attribute. For details, refer

@refId 0 specifies an identifier of this descriptor. The identifier

shall be unique within an MPD.

is present.

The attribute shall not be present if the @re f attriblite

@rob

refer to subclause 5.8.4.1.2 and 5.8.4.1.6.

Istness oD specifies the robustness level required for this contg
protection scheme for accessing content represente
by the associated Representation(s)) For more detai

If not present, then the lowest'robustness level for t
identified content protéection scheme applies.

Key
For attributd
For element

Elements ar

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

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

s: M=Mandatory, O=Optional, OD=0ptional with Default ¥alue, CM=Conditionally Mandatory

5.8.4.1.5 S}

<Xs:comp
<xs:d

</xs:
</xs
<xs:d

</xs:
</xs:com|

ntax

LlexType name="ContentProtectionTyRe">
nnotation>
<xs:documentation xml:lang="™en">
Content Protection

5.8.4.1.6 D

documentation>
annotation>
omplexContent>
<xs:extension base>"DescriptorType">
<xs:atfrdMute name="robustness" type="StringNoWhitespaceType"/>
<xs:dtribute name="refId" type="xs:ID"/>
<xgsaftribute name="ref" type="xs:IDREF"/>
</Xs:exiteRsion>
complexComeEnt>
blexType®
efinition of content protection schemes

Content Protection schemes may be defined and be used together with the content protection descriptor.
In order to define a content protection scheme, this subclause defines several rules and recommendations

for such a de

The followin

finition.

g information is required for defining a content protection scheme:

1) A unique value of the scheme identifier @schemeIdUri

2) Alist of permissible values for the @value attribute and their interpretation. There is no need to
define a value if the scheme identifier itself is sufficient to convey the information.

The followin

118

g information is recommended:
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1) The usage and setting of the @robustness attribute. Robustness values, if defined, must be
provided in an ordered list from low to high, representing the robustness level.

2) Example(s) of value discovery by the client using some frequently used APIs (e.g. W3C EME,
Android, etc.).

3) How these values can be used by players in existing workflows.

4) Additional information that is important for the content protection scheme.

This document does not define content protection schemes in the sense as introduced above. However,
this document provides in subclause 5.8.5.2 some well-defined encryption schemes to be used in context
with external content protection schemes

External organizations can define content protection schemes. If they do, they must|provide the
aforementioned required information and are encouraged to provide the recommended infprmation.

Organizations are encouraged to document content protection schemes along“with alll additional
information at DASH-IF Content Protection.

5.8.4{2 Role

For the element Role, the @schemeIdUri attribute is used to identify the role scheme employed to
identffy 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 haye assigned multiple roles evgn within the
same|scheme.

This locument defines a simple role scheme in subclause 5.8.5.5.

In adglition, this document defines other roles schemnies to support signalling for multiple view signals in
subclpuse 5.8.5.6.

5.8.4{3 Accessibility

For the element Accessibility, the'@schemeIdUri attribute is used to identify the|accessibility
scheme employed. Accessibility is a general term used to describe the degree to which the|DASH Media
Presentation is available to as many people as possible.

NOTE Accessibility elements fulfil a very similar purpose with respect to media content
cpmponents as for Role.elements but are specifically intended for accessibility.

One Adaptation Set orone media content component may have 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
5.8.55 may,be used to express a minimum amount of accessibility information.

5.8.414 Rafing
For the element Rating, the @schemeIdUr1i attribute is used to identify the rating scheme employed.

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

NOTE If an audience has a rating restriction, it is intended that content that has associated ratings is not
presented to that audience, unless at least one scheme is recognized and the rating value indicates that the
content is appropriate to that audience.

This document does not define a rating scheme.
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5.8.4.5 Viewpoint

For the element Viewpoint, the @schemeIdUr1i attribute is used to identify the viewpoint scheme
employed.

Adaptation Sets containing non-equivalent Viewpoint element values contain different media content
components. The Viewpoint elements may equally be applied to media 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 @schemeIdUri values.

This document does not define a viewpoint scheme.

5.8.4.6 Franlle-packing

For the elenjent FramePacking, the @schemeIdUri attribute is used to identify the frame-packing
configuratiop scheme employed.

Multiple FramePacking elements may be present. If so, each element shall\contain suffjcient
information fo select or reject the described Representations.

NOTE If the scheme or the value for all FramePacking elements are not'recognized, the DASH [Client

is expectpd to ignore the described Representations. A client can reject theAdaptation 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 documgnt also defines frame-packing schemes in subclause 5.8.5.6. These schemes are maintpined
for backwar]i-compatibility, but it recommended to use the signalling as defined in ISO/IEC 2309143.

5.8.4.7 Audio channel configuration

For the elempnt AudioChannelConfiguration, the @schemeIdUri attribute is used to identify the
audio channel configuration scheme employed.

Multiple AudioChannelConfiguration-€lements may be present indicating that the Representation
supports myltiple audio channel configurations. For example, it may describe a Representation that
includes MPEG Surround audio supponting stereo and multichannel.

NOTE 1 | Ifthe scheme or thewvalue for this descriptor is not recognized, the DASH Client is expected to jgnore
the descrjiptor.

The descriptor may carryaudio channel configuration using the URN label and values defingd for
ChannelConfiguration inISO/IEC 23001-8.

NOTE 2 | Insaddition, a scheme for audio channel configuration is also defined in subclause 5.8.5.4. This
scheme is_thaintained for backward-compatibility, but it is preferable to use the signalling as defilred in
ISO/IEC 23001-8

5.8.4.8 Essential Property Descriptor

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

If EssentialProperty elements share the same @id, then processing one of the
EssentialProperty elements with the same value for @id is sufficient. At least one
EssentialProperty element of each distinct @id value is expected to be processed.
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NOTE 1  Ifthe scheme or the value for this descriptor is not recognized, the DASH Client is expected to ignore
the parent element that contains the descriptor.

Multiple EssentialProperty elements with the same value for @id and with different values for
@id may be present.

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.

NOTE 2 In the case when none of the EssentialProperty elements sharing the same @id can be

S lr‘r‘pccﬁllly prnrnccnd the DASH Client is prnrfnd toterminate the media prncpnfnfinn

The removal of an EssentialProperty descriptor in an MPD shall not change the conformance of this MPD
to itsjassociated schema and profile.

5.8.4{9 Supplemental Property Descriptor

For the element SupplementalProperty, the Media Presentation'author expresges that the
descriptor contains supplemental information that may be used by/the” DASH Client for optimized
procéssing.

NOTE If the scheme or the value for this descriptor is not recoghized, the DASH Client is expgcted to ignore
he descriptor.

—

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 Pefiods contain
equivalent Asset Identifiers then the content imthe two Periods belongs to the same asset.

NOTE If the scheme or the value for this descriptor is not recognized, the AssetIdentifier element
cpn still be used to understand the equivalence of Asset Identifiers across Periods. Processing of fhe descriptor
scheme and value by the DASH Client,is not essential for normal operation.

5.8.4{11 UTC Timing Descriptor

Using the UTCTiming element, the Media Presentation author provides additional informfation for the
client to optionally obtain wall-clock time to be used in Media Presentation. If multiple schemes are
specified by the MediaPresentation author, their order indicates their relative preference, first having
the highest, and thelast having the least priority. However, the client may choose any methog, potentially
having to deal with reduced accuracy.

The value of-the @schemeIdURI for this descriptor shall be restricted to one of thie identifiers
documnented in the first column "@schemeIdURI" in subclause 5.8.5.7, Table 35.

5.8.4.12 Output protection

5.8.4.12.1 General

Output protection schemes, such as High-bandwidth Digital Content Protection, Digital Content
Protection, LLC HDCP, are frequently used to protect the rendered output in transit from the decoding
device to the displaying device (for example, from a set-top box connected to a TV set using an HDMI
cable). These output protection schemes and their properties are frequently a pre-requisite for the ability
to present digital media content.

The OutputProtection element is a descriptor type and this descriptor may be used to identify an
output protection descriptor scheme that is required to present the associated Representation(s).

© 1S0 2022 - All rights reserved 121


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23009-1:2022(E)

The ultimate decision for whether a Representation can be rendered by a client is typically defined by the
content usage rules, usually documented in the license provided by the DRM license server. However, the
information contained in the output protection descriptor can be used by the client to select the
associated Representation or Adaptation Set and start downloading without waiting for the license server
response.

This information is provided to the DASH client to optimize its processing. Typically, if the client ignores
this information, it will identify whether its output environment is capable to play the associated
Representations after processing detailed DRM information.

When an OutputProtection element is not present, the client should not make any assumptions on

+ ootk reiaadd 4 reita f, i s ot
Whether OutJuL Pl ULLLLIVIT IO 1ITITUCT CuU ad Pl I Cbluloll-c IUIL CUIILCIIU lJl CotlIlitdativUll.

NOTE The authoritative answer to the question “can the client present this representation” js stillf given
by the DRM license server response. Hence, even if the descriptor is not understood, incorrectfor-ignofred, it
would ndt result in incorrect behaviour, only in reduced efficiency.

5.8.4.12.2 Output protection schemes definition

Output prot¢ction schemes may be defined and be used in DASH together with the output protg¢ction
descriptor. In order to define an output protection scheme, this subclausé defines several ruleg and
recommendations for the definition of this.

For definingjan output protection scheme the following information js\tequired:

1) Aunique value of @schemeIdUri
2) The list of permissible values for the @value attribute in non-decreasing order, and|their
interpretation

The followi:F information is recommended:

1) Example(s) of value discovery by the client using some frequently used APIs (e.g. W3C|EME,
Andrjoid, etc.)
2) Exanpple(s) of how these values would be used by the players to reject potentially unplayable
associated representations

Output protdction schemes defined in-this document are provided in subclause 5.8.5.14.

External orghnizations can define*output protection schemes. If they do, they must provide the required
information from above andare€ encouraged to provide the recommended versions.

Organizations are enceurdged to document content protection schemes along with all additional
information pt DASH<IF\Output Protection.

5.8.5 Specifjc scheme definitions

5.8.5.1 Generat

The definition of specific schemes (both syntax and semantics) to be used in any of the descriptor
elements requires the definition of the URI by the authors to link the content description to the Media
Presentation. In subclause 5.8.5, some schemes and scheme identifiers are defined to enable usage of
existing code points in combination with this document as well as to provide simple means to support
different functionalities.
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The remainder of subclause 5.8.5.2 defines a set of URIs that identify specific encryption schemes
schemes. Note that these defined schemes do not follow the rules of subclause 5.8.4.1.6 as they are
exclusively used to identify the encryption scheme rather than a full content protection scheme. However,
they are supposed to be used with the ContentProtection descriptor.

5.8.5

.2.2 The MP4 Protection Scheme

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 Protec

Infor

yrn:mpeg:dash:mp4protection:2011

mation Box of the file:

fion Scheme

In this scheme, the @value attribute shall present and shall be the 4CC contained in the §cheme Type

Box,

4CC gdnd the version number, if present, shall be separated by a ":". The vef$jon number shal

as up

The s

The v
shall

If th
Repry{
Henc

If the
scher

1

buitably percent-encoded according to IETF RFC 8141, and may include)the version

nn

to 8 hexadecimal digits, where the leading '0's may be omitted.

MP4-PROTECTION-VALUE = VERSTIONED-4CC

= CCCC [ CCCC-VERSZFYW ]

1*8HEX

CA-DESCRIPTOR-VALUE = LHEXNMHEX LHEX LHEX

LHEX = DIGIT / / "W / / / /

alue space of the @robustngss attribute is not defined for this scheme and therefore
hot be present.

¢ urn:mpeg:dashunpdprotection:2011 content protection scheme is as
psentation, it merely indicates the encryption mode used in conjunction with one or

value of the-Scheme Type Box (and hence the value of the @value attribute of the MH
he) is defined in ISO/IEC 23001-7, then as defined in 11 of ISO/IEC 23001-7, the folloy

The’ MPD author is encouraged to provide additional DRM-specific ContentP

humber. The
I be encoded

yntax for the value field of the content protection descriptors-shall follow the MP4-PROTECTION-
VALUE as defined in the following ABNF notation according to JETF RFC 5234:

the attribute

bigned to a
more DRMs.

b, it is recommended to provide the client with additional information about the availaple DRMs.

4 protection
Fing applies:

rotection

elements. These typically use the @schemeIdUri property to carry a UUID, as de

fined in IETF

RFC 4122, of the specific content protection scheme and may include additional sch
information.

2) The presence, syntax, and semantics of the @value attributes are governed by

3)

content protection scheme.

ContentProtection element with cenc defined as the
xmlns:cenc="urn:mpeg:cenc:2013" as defined in ISO/IEC 23001-7.

eme-specific

the specific

The @cenc:default KID attribute as defined in ISO/IEC 23001-7 should be present in the

namespace

4) Amediaplayerapplication may read the @cenc:default KID valuetodetermine whether that

© ISO

key has been acquired, and may acquire a license using the informationina cenc:p
in advance of media availability.
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5) The carriage of the scheme-specific cenc : pssh element is recommended.

Organizations are encouraged to document content protection schemes along with all additional
information at DASH-IF Content Protection.

5.8.5.2.3 The CA_descriptor scheme

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

3 4l 1 £l o ] dedezas ], 4= 1 H 1 4l y, A LR | h) A | 3
Il’l thlS SCh IIC, LT vValut Ul UIT TVALUT ditlNToutc  Slidll DT UIT F7UlIgIL  TUWET LAST  TITAdU lmal

Representatjon of the 16-bit CA_system_ID from the CA descriptor as defined in ISO/IEC 13818-1.

The value sphce of the @robustness attribute is not defined for this scheme and therefore the attgibute
shall not be present.

5.8.5.3 Frame-packing

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

— For Adaptation Sets or Representations that contain a video-'component that conforms to
ISO/IEC|14496-10119], the URI
urn:mpeg:dash:14496:10: frame packing arrangement type:2011 is defined The
@valug shall be value as defined for VideoFramePackingType in ISO/IEC 23091-2.

— For Adaptation Sets or Representations that contain a video component that conforms to
ISO/IEC(13818-1, the URI urn:mpeg:dash:13818:1:stereo video format type:p011
is defineld. The @value shall be value as defined forvideoFramePackingType in ISO/IEC 23091-
2.

The syntax for the value field of the frame, packing descriptors shall follow the FRAME-PACK[ING-
ARRANGEMENT-TYPE-VALUE as defined in‘the following ABNF notation according to IETF RFC 5434:

FRAME-PACKING-ARRANGEMAMNT-TYPE-VALUE = VIDEO-FRAME-PACKING-TYPE
STE DEO-FORMAT-™PE = VIDEO-FRAME-PACKING-TYPE
VIPEO-FRAME-PACKING-TYPE = 1*2DIGIT

5.8.5.4 Audio channel configuration schemes

The following defines asURI that identifies channel configuration signalling for Representationsg that
contain an audio component. The URI
"urn:mpegl:dash:23003:3:audio channel configuration:2011"is defined to indicafe the
channel cqnfiguration as defined by Table68 (Channel Configurations, meaning of
channelConf¥gurationIndex, mapping of channel elements to loudspeaker positiong') of
ISO/IEC 23003-3. The @value shall be the value as defined for ChannelConfiguration in ISO/IEC

23091-3.

The URN "urn:mpeg:dash:outputChannelPositionList:2012" defines a list of output
channel positions to signal individual speaker positions. The @value shall be a space-delimited list of
values as defined of the OutputChannelPosition as defined in ISO/IEC 23091-3. For example, the
@value for the subclause 7.1 channel configuration 2 high as 2/0/0, 5 mid as 3/0/2 and 0.1 low, where
a/b/cindicates speaker countin front, side and back, respectively and 0.1 indicates a subwoofer channel),
is"2 01453 17 18".
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The URN "urn:mpeg:dash:role:2011" is defined to identify the role scheme defined in Table 34.
Role@value shall be assigned to Adaptation Sets that contain a media component type to which this

role is associated.

Table 34 — Role@value attribute for scheme with a value "urn:mpeg:dash:role:2011"

representation is selected. It is used to clarify dialogue,
alternate languages, texted graphics or location/person
IDs that are not otherwise covered in the
dubbed/localized audio.

RoleCvalue Description Applicable
Media Type(s)
caption Captions (see NOTE 3 below). video, text
sutitle Subtitles (see NOTE 3 below). videg, text
Main Main media component(s) which is/are intended for any
presentation if no other information is provided.
altlernate Media content component(s) that is/are an alternative t0 any
(a) main media content component(s) of the same'media
component type (see NOTE 2 below).
sugplementary Media content component that is supplementary to a any
media content component of a differentmedia component
type (see NOTE 1 below).
commentary Experience that contains a commentary (e.g. director's audiq, text
commentary) (typically audio):
dub Experience that contains anlelement that is presented ina | audiq, text
different language from-the original (e.g. dubbed audio,
translated captions).
desgcription Textual or audio media component containing a textual audiq, text
description (intended for audio synthesis) or an audio
description\déscribing a visual component.
sign Visual media component representing a sign-language videq
interpretation of an audio component.
metjadata Media component containing information intended to be text,
processed by application specific elements. applifcation
enhanced-audio= Experience containing an element for improved audig
intelligibildity intelligibility of the dialogue.
emgrgency, 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
T CDPUle tU thc CITICT scul,_y.
forced-subtitle Textual information meant for display when no other text | text

easyreader

Simplified or reduced captions as specified in [United
States Code Title 47 CFR 79.103(c)(9)].

text, video
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Role@value Description Applicable
Media Type(s)
karaoke Textual representation of a songs’ lyrics, usually in the any
same language as the associated song. See 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 primary content or (b) ambient audio accompanying a video
showing a live scene such as a sports event, that is the primary content, the accompanying media can be

assigned a "
NOTE 2 Alt

when multip
components|

NOTE 3 Op
having a des

NOTE 4 Rol
used to enal

it differs from the main media content components (e.g. a Viewpoint descriptor or a Role descriptor),'especially

ubnblementary” raole
rr J

brnate media content components are expected to carry other descriptors to indicate in what\way

le alternate media content components including multiple supplementary media contént
are available.

bn ("burned in") captions or subtitles would be marked as media type componént"video" only,(but
criptor saying “caption” or “subtitle”.

e descriptors with values such as "subtitle", "caption”, "description”, "sign" or "metadata"” can he
le assignment of a "kind" value in W3C HTML 5 applications for tracks exposed from a DASH MPD.

The syntax 1

or the value field of the role descriptor shall follow the, ROLE-VALUE as defined in the

following ABNF notation according to IETF RFC 5234:

ROLE-VALUE = / / / g /
ROLE-VALUE =/ / / < /
ROLE-VALUE =/ {

ROLE-VALUE =/ / dany /

5.8.5.6 DASH Multiple views scheme

This scheme

This scheme
video or to

containing

ContentCo
this scheme
pairs the con
be combin
"urn:mpeq
view and w

space-delimi
i(0<=i<M)

view and a

is defined for multiple views media content description.

may be used with the Role descriptor applied to a ContentComponent element of type
hn AdaptationSet element, df this scheme is applied to an AdaptationSet eldment
multiple views, each media content component of type video shall haye a
mponent element that contains the Role descriptor using this scheme. A Role element of
is used to indicate whichviews amongst the views comprising multiple presentable stereo
tained media content'component or components represent. If N views are available that can
pd into M _valid stereo pairs, the Role with @schemeIdURI equdl to
:dash:stexenid:2011" signals which views form a stereo pair and which one is the left
ich one isthe right view of each stereo pair. The @value of the Role element shall confain a
ted list.of view indicators 'li' or 'rj' where i, j are non-negative decimal integers. A sterep pair
is fermed by using a view whose Role element includes the view indicator 'li' as the left

@value attr

7iéw, whose Role element contains the view indicator 'ri' as the right view. Within the
thite—view-mdi - P . 11'1|view

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

The syntax for the value field of the role descriptor shall follow the STEROID-VALUE as defined in the
following ABNF notation according to IETF RFC 5234:

STEROID-VALUE
RIGHT-VIEW-INDICATOR *[

LEFT-VIEW-INDICATOR *[ SP LEFT-VIEW-INDICATOR ]
SP RIGHT-VIEW-INDICATOR ]

LEFT-VIEW-INDICATOR
RIGHT-VIEW-INDICATOR

DECIMAL DIGITS
DECIMAL DIGITS

DECIMAL DIGITS 1*DIGIT
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5.8.5.7 DASH UTC Timing Schemes

This document defines several methods, specified in Table 35, by which DASH Clients can obtain wall-
clock times as used by the Media Presentation. Specifically, this clock is synchronized to the one used to
generate the MPD.

Table 35 — 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 defiped in
IETF RFC 5905 for getting the appropriate time,

NOTE Multiple servers can be used t¢ iniproye accuracy.

Use of NTP servers not specified in theydvalue aftribute is
allowed.

For exact syntax of the value ofthe’@value attribute, see
below.

urnf:mpeg:dash:utc:sntp:2014 The identifier indicates-that the @value contains|a white
space separated list@fservers that are recommended to be
used in combination'with the SNTP protocol as deffned in
IETF RFC 5905 for getting the appropriate time.

For 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
hegd:2014 space separated list of HTTP URLs that are recomnpended 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 HEAD fequests can
be made to obtain the Date information in the HTTP Header
providing the wall-clock time for this Media Presentation.

For exact syntax of the value of the @value attribute, see

below.
urn:mpeg:dashsutc:http- The identifier indicates that the @value contains|a white
xsdate:2014 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 the time
value which shall be formatted according to xs:dateTime as
defined in W3C XML Schema Part 2: Datatypes specification.
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 @value attribute, see
below.
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@schemeIdURI Description
urn:mpeg:dash:utc:http- The identifier indicates that the @value contains a white
is0:2014 space separated list of HTTP URLSs 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 tothe above HTTP GET rnnlnncf and contains time

value formatted according to ISO time code as defined in
ISO/IEC 8601. This value is based on a wall clock synchronjized
to the one used to generate the MPD.

For exact syntax of the value of the @value attribute, see

below.
urn:mpegf:dash:utc:http- The identifier indicates that the @va1tie/Contains a white
ntp:2014 space separated list of HTTP URLs that are recommended fjo be

used in combination with the HTFP-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 thesabove HTTP GET request and contains time
value formatted according to formatted according to NTP
timestampformat in [ETF RFC 5905. This value is based o1] a
wall clock synchronized to the one used to generate the MED.

Foréxact syntax of the value of the @value attribute, see
below.

urn:mpegl:dash:utc:direct: 2014~ | The identifier indicates that the @value field, contains th
time value which shall be formatted according to xs:dateTime

as defined in W3C XML Schema Part 2: Datatypes. This valye is
based on a wall clock synchronized to the one used to generate
the MPD.

W

For exact syntax of the value of the @value attribute, see
below.

The syntax| for the-value field of the UTC Timing descriptor with @schemeIdURI sgt to
"urn:mpeq|:dash:utc:ntp:2014" orsetto "urn:mpeg:dash:utc:sntp:2014" shall fpllow
the NTP-VALUE/as defined in the following ABNF notation according to IETF RFC 5234:

NTP-VALUE = TIME-SERVER *[ WS TIME-SERVER ]
TIME-SERVER = host [ port ] ; host and port are declared in
IETF RFC 3896 and

; 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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o
VS
Wo

HTTP-VALUE = httpurl *[
IETF RFC 1738

httpurl ] httpurl is defined in

’

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 notation according to IETF RFC 5234:

DIRECT-VALUE = [ ] 4DIGIT 2DIGIT 2DIGIT 2DIGIT
2DIGIT 2DIGIT [ / / ) 2DIGIT 2DIGIT ]
5.8.5.8 Audio Receiver Mix

This clause defines a scheme for use in EssentialProperty or SupplementaryProperty to

indic
The
mix:

The
contg
provi

An exX
i.e. co

differ
Set.

The
Repr

The s
MIX-

5.8.5

The T
that 1
Prop:
Desc]

!

(o

and

te that two audlo Adaptation >ets need to be mixed Dy the media engine prior to playl

@schemeIdUri attribute identifying the scheme is urn:mpeg:dash:audile-
2014.

value attribute shall contain the value of the AdaptationSet@id from’/an Adapta
nt type audio attribute with which the current Adaptation Set needs to_be mixed wit]
[de complete audio experience.

ample of receiver mix is the case where a single audio Adaptatiofr Set provides music g
mplete experience without dialogues, and one or more Adaptation Sets provide
ent languages. In this case, the dialogue Adaptation Sets depends on music and effect]

mixing requirement is unidirectional — i.e.req@irement of mixing Representaf
psentation B when A is selected does not imply mixing the two is required if B is select

yntax for the value field of the audio receivermix descriptor shall follow the AUDIO-
VALUE as defined in the following ABNF netation according to IETF RFC 5234:

ack.

receiver-

kion Set with

h in order to

nd effects —
dialogues in
s Adaptation

ion A with
bd.

RECEIVER-

AUDIO-RECEIVER MIX-VALUE = ABAPTATION-SET-ID

ADAPTATION-SET-ID DECIWIAL DIGITS
DECIMAL DIGITS 1*DR&DT

9 DASH MPD Adaptation Set Linking scheme
JRN "urn:mpeg:dashempd-as-1inking:2015" is defined in order to provide

information

he same Adaptation'Set can be found in another MPD. The scheme may be used
erty Descriptors together with an EmptyAdaptationSet element or with Suppleme
iptors. The value/provides

URL to the’MPD, including appropriate anchors for Periods and Adaptation Set as def]

ptionally, a timeline offset field to synchronize the data added as a white space sepa

ith Essential
tal Property

ined in C.4.2,

rated second

i
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xed 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

S

ets.

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 @xlink
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.
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NOTE 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_ idparameterin 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.

The syntax for the value field of the adaptation set linking descriptor shall follow the MPD-AS-LINKING-
VALUE as defined in the following ABNF notation according to IETF RFC 5234:

MPD-AS-LINKING-VALUE = MPD-URL [ WSP TIMELINE-OFFSET ]
MPD 1 RE—h+tpurt —aetfirmed—n Tl DLC 1729
TIMBLINE-OFFSET = [ ] DECIMAL DIGITS
DECJMAL DIGITS=1*DIGIT

5.8.5.10 Sub-Asset Identifier scheme

In DASH MPD, sub-assets across Periods can be identified using the sub asset Scheme’ldentifier| This
scheme is signalled using a specific SupplementalProperty descriptor at the Adaptation Set off Sub-
Representatijon level with @schemeIdUri attribute setto "urn:mpeg:dash:sai:2015".

If two different Adaptation Sets or Sub-Representation from differentPeriods contain Sub-Asset
Identifiers descriptors with the same @value attribute, then the content in the Representation(s)
contained in|these Adaptation Sets represent, at least, the same sub-asset.

NOTE 1 | The association between sub-assets and an Adaptation Set'can change across Periods. For ingtance,
an Adapthtion Set can be associated with a sub-asset of an asset in-ghe Period but with another sub-asset|of the
same asspt in another Period.

NOTE 2 | Sub-Asset Identifier descriptor can be used by’DASH Clients to select Representation(s)|to be
processefl after a Period change.

A given Pub-Representation or Adaptation Set,can contain more than one Sub-Asset Identifier desdriptor
indicating that this Sub-Representation or the Representation(s) contained in this Adaptation Set, respectively,
represenft more than one identified part of the asset.

NOTE 3 | Ifthe value for this descripter is not recognized, the SubAsset Identifier descriptor can still b¢ used
to undergtand the equivalence of sub-asset identifiers across Periods. Processing of the descriptor schenpe 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-
Identifiern, i.e. the same @sChemeIdUri and @value is dis-allowed.

The syntax for the. %alue field of the Sub-Asset identifier descriptor shall follow the SAI-VALUE as
defined in thle following ABNF notation according to IETF RFC 5234:

SATAWWNWUE = STRING
STRING = *VCHAR

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)[151, 3GPP Generic Authentication Architecture (GAA)Ié], or
3GPP Generic Bootstrapping Architecture (GBA)!71. 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
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downloading the requested Media Segment, or encrypting Media Segments so that playback will be
restricted unless the authorization protocol provides the client with a decryption key.

For client authentication, a service may limit content delivery to authenticated clients, and may use client
identification information such as certificates, cookies, and embedded keys to determine subscription
rights, etc. required to authorize playback of the Media Presentation. The details of such a scheme are
outside the scope of this document. A client that does not support the signalled content access
authorization would not be able to play the content.

NOTE This subclause does not provide any requirements on client authentication or content access
authorization.
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brty  descriptor may be placed at the appropriatesMevel, and, for e3

rization method and the EssentialProperty@valueattribute may carry some sch
mation. Other signalling may be used, but the detailed signalling and semantics remair
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alue, andhatscheme that it recognizes based on the @schemeIdUri attribute; and
rotoco] Gising any information included in the @value attribute and any extension elen
y thatparticular authentication scheme.
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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 ascheme thatitrecognizes based on the @schemeIdUri
attribute; and execute that protocol using any information included in the @value attribute and any

e

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

conte
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5.8.5.12 Audio Interactivity Descriptor

A scheme is defined to be used with an Essential Property or Supplemental Property Descriptor as
"urn:mpeg:dash:audio-interactivity:2016".

This descriptor indicates if the associated audio content (Adaptation Set, Preselection or Representation)
contains media components that are enabled for user interactivity through associated metadata. The
descriptor is used e.g. to facilitate user interface (UI) resource management in the receiving client.
Interactivity involves user interaction with elements, i.e. the user can modify dynamically for example
the gain, spatial position or mute/unmute status of audio elements. Therefore, a Ul is required to enable
this kind of personalization during playback. A supplemental descriptor should be used if a Ul is not

mandatory tJ Db}\.«\»t aud lJ}Cl_y thb \,urr\,oyuudius aud;u b}blllblltd- All \,oo\,ut;al dbo\,r;ytur ohuu}d bb used
if a Ul is mandatory in order to play the corresponding audio elements. The @value attribute s owned
by the codec|in use. The detailed semantics of the descriptor are also owned by the codec inaise.
5.8.5.13 Quplity Equivalence Descriptor
A scheme is|defined to be used with a Supplemental Property Descriptor as "urdimpeqg:dash|gqr-
equivalenjce:2019". This descriptor enables an indication that the valués provided with|each
@qualityRanking hold across Adaptation Sets that are included in the equivalence indicator. Ih this
case the valye of all provided @qualityRanking values provides an equivalénce.
This descriptor may be declared at MPD, Period or Preselection level. Multiple quality equivalence
descriptors 1nay be present in an MPD.
The value df the descriptor provides a comma-separated list{of Adaptation Set identifiers df the
Adaptation {ets that have equivalent quality ranking. If the{@value attribute is absent, all Adaptation
Sets in the underlying hierarchy have equivalent quality ranking.
The syntax [for the value field of the quality ranking equivalence descriptor shall follow the QR-
EQUIVALENCE-VALUE as defined in the following ABNF notation according to IETF RFC 5234:

OR-HQUIVALENCE-VALUE = AS-ID {@VSP AS-ID ]

AS-1D = DECIMAL DIGITS

DECIMAL DIGITS = 1*DIGLT
5.8.5.14 Output protection schemes
5.8.5.14.1 General
The remainder of subclause 5.8.5.14 defines a set of URIs that identify specific output protection schemes
following the¢ rules of subclause 5.8.5.14.2.
5.8.5.14.2 HDCP-Output Protection Scheme

: . Bipi - | with

The subclau

@schemeIdUri defines "urn:mpeg:dash:output-protection:hdcp:2020" and the value as
defined in Table 36. The value provides an association between the content and the device output
requirements, namely the minimum HDCP version that a device output must comply with to output the
associated content.
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Table 36 defines an order list with increasing rows defining increasing levels.

Table 36 — Value definition of HDCP Output protection scheme with @scheme IdURT set to
"urn:mpeg:dash:output-protection:hdcp:2020"

@value Interpretation (Output compliance requirement for content)
1.0 HDCP 1.0-compliant device
1.1 HDCP 1.1-compliant device
1.2 HDCP 1.2-compliant device
3 HBEP-1+3-comphantdevice
1.4 HDCP 1.4-compliant device
2.0 HDCP 2.0-compliant device
2.2 HDCP 2.2-compliant device
2.3 HDCP 2.3-compliant device

591
5.9.1

Overview

)ASH metrics descriptor

This document does not define mechanisms for reporting-etrics; however, it does define a get of metrics

and a
the c
elemd
desir

which the metric reporting is desired.

The s
The X

The §

5.9.2

Semantics

emantics of the Reportingelement are provided in subclause 5.9.4.

mechanism that may be used by the service prayider to trigger metric collection and|reporting at
ients, if a reporting mechanism is available.\The trigger mechanism is based on the Metrics
ent in the MPD. The element contains the_list of DASH Metrics for which the measyrements are
bd, the time interval and the granularityfor the measurements, as well as the scheme(according to

emantics of the attributes within.the Metrics element are provided in subclause 5.9.2, Table 37.
ML syntax of Metrics elementis provided in 5.9.3.
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Table 37 — 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 to

report as a list of DASH Metric keys. The keys shall be
used as defined in Annex D, separated by a comma.

Range 0..N specifies the time period during which DASH Metrics
collection is requested. When not present, DASH

Metricsreporting tsrequested-for the-whoteduratipn
of the content.

@starttime 0 specifies the start time of the DASH Metrics'collectipn
operation. When not present, DASH Metries ‘collectjon
is requested from the beginning of content
consumption.

For services with MPD@type="ldynamic’, the dtart
time is indicated in wall clock+time by adding the v4lue
of this attribute to the value*of the

MPD@availabilitiyStartTime attribute.

For services withMPD@type="static', the start
time is indicated in Media Presentation time and is
relative to the)PeriodStart time of the first Period in this
MPD.
NOTE For example, if
MPD(@availabilityStartTimeis 14:3
and the metrics collection is intended to start gt
14:45,then @starttime is 0:15.

@duration Q specifies the duration of the DASH metrics collection
interval. The value of the attribute expresses in Media
Presentation time.

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

Reporting 1..N specifies information about the requested reportin
method and formats.

CA S

For more details, refer to subclause 5.9.4.

Key

For attributgs®»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

<xs:complexType name="MetricsType">

<xs:annotation>
<xs:documentation xml:lang="en">
Metrics

</xs:documentation>

</xs:annotation>

<xs:sequence>
<xs:element name="Range" type="RangeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Reporting" type="DescriptorType" maxOccurs="unbounded"/>
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<xs:any namespace="##other" processContents="lax" minOccurs="0"

maxOccurs="unbounded" />

</xs:sequence>
<xs:attribute name="metrics" type="xs:string" use="required"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
<xs:complexType name="RangeType">

<xs:annotation>

<xs:documentation xml:lang="en">

Metrics Range
</xs:documentation>
</xs:annotation>
<xs:attribute name="starttime" type="xs:duration"/>
<xs:attribute name="duration" type="xs:duration"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

-1:2022(E)
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Metric reporting

xpected that elements containing unrecognized reporting schemesare ignored by the

Itiple Reporting elements are present, it is expected that‘the client processes
nized reporting schemes.

porting scheme is specified in this document. It is expected that external specification|
its and delivery for the reporting data. External specifications defining a reporting sc
pecific care to respect privacy issues.

Events

1 Overview

s may be provided in the MPD or within a Representation in order to signal aperiodid
e DASH Client or to an application.”Events are timed, i.e. each event starts at a sg
ntation time and may have a @uration. Events include DASH specific signalling or
fic events. DASH events aré- identified by scheme identifiers defined in this do
Cation specific events, a,scheme identifier identifies the application such that the DAS
ird the event to the proper application.

s of the same type.are clustered in Event Streams by the same scheme/value pair. T
Client or the application to subscribe to an Event Stream of interest and ignore Event
Fno relevancelor interest.

vays of sighalling events are provided, namely:

vents signalled in the MPD as defined in subclause 5.10.2,

Clients should collect metrics based on theMetric elementand report thelcollected metrics using
one dof the reporting schemes in the Reporting descriptor in the Metricselement.

DASH Client.

one of the

s may define
heme should
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ecific media
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cument. For
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Generally, the Event Stream timing model follows the timing model of a media Representation in a Period.

DASH-specific events are defined in subclause 5.10.4.

5.10.2 MPD Events

5.10.2.1 Overview

Events may be signalled in the MPD. A sequence of events assigned to the media presentation time may
be provided in the MPD on Period level. Events of the same type are summarized in an Event Stream that
is specified by an EventStream element in a Period element. Events shall terminate at the end of a
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Period even if the start time is after the Period boundary or duration of the event extends beyond the
Period boundary.

The EventStream element is structured in a similar way as the descriptor defined in subclause 5.8,
namely it contains a @schemeIdUr1i attribute that provides a URI to identify the scheme and an optional
attribute @value. The semantics of the element are specific to the scheme employed. The URI identifying
the scheme may be a URN or a URL.

A Period shall contain at most one EventStream element with the same value of the @schemeIdUri
attribute and the value of the @value attribute, i.e. all Events of one type shall be clustered in one Event

Stream.

As Event Str

events to a
described by

This documse
application t
information.

NOTE
and then

eams contain timed events, also a time scale attribute @t imescale is provided to)d
specific media presentation time within the Period. The timed events theniselve
the Event element.

nt does not provide any specific information on how to use Event Streams. It is up f{
hat employs DASH formats to instantiate the description elements with‘appropriate sc
However, this document defines some specific schemes in subclausé 5,10.4.

A DASH application that uses one of these elements defines a Schemé Identifier in the form of
defines the value space for the element when that Scheme Identifier is'used. The Scheme Ide

appears in the @schemeIdUri attribute.

The semanti
Table 38 an
5.10.2.2, Tal
5.10.2.3.

cs of the attributes within the EventStream element.are provided in subclause 5.1
d the semantics of the attributes within the Event element are provided in subg
le 39. The XML syntax of EventStream and ‘Event element is provided in subcr

5.10.2.2 Semantics

Table 38 — Event Stream Semantics

ssign
s are

o the
heme

a URI
htifier

0.2.2,
lause
lause

Element oy Attribute Use Description
Name
EventStream specifies event Stream
@xlihk:href 0 specifies a reference to an external EventStream elenjent
@xlipk:actuate 0D specifies the processing instructions, which can be either
"onLoad"or "onRequest".
default: a
onReques | This attribute shall not be presentifthe @x1link:href]
t attribute is not present.
@schemeldUri M identifies the message scheme. The string may use URN ofr
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 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 @schemeIdUr1i attribute.
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Element or Attribute
Name

Use

Description

@timescale

specifies the timescale in units per seconds to be used for the

derivation of different real-time duration values i
Event elements.

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

n the

@presentationTim
eOffset

oD
Default: 0

specifies the presentation time offset of this Event Stream

that aligns with the start of the Period. Any Event

in this Event Stream is mapped to the Period timeline by

contained

using the Event presentation time subtracted by {
the presentation time offset.

This adjustment shall not be applied to Inband ey
streams..

The value of the presentation time.offset in secon|
division of the value of this attribute and the valu
@timescale attribute.

he value of

ent message

ds is the
e of the

Event

specifies one event. For'details see Table 39.

Events in Event Stréanits shall be ordered such th
presentation time is non-decreasing.

ht their

Key
For

For

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

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

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

htory

Table 39 — Event Semantics

Element or Attribute Name

Use

Description

Event

specifies an Event and contains the messagg
event. The content of this element depends
scheme. The contents shall be either:

e Astring, optionally encoded as spe
@contentEncoding

o XML content using elements extern
MPD namespace

For new event schemes string content shou
making use of Base 64 encoding if needed.

of the
on the event

rified by

al to the

d be used,

NOTE The schema allows “mixed” con

ent within

combination.

this element however only string data or XML
elements are permitted by the above options, not a
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Element or Attribute Name Use Description
@presentationTim oD specifies the presentation time of the event relative to
e default: 0 the start of the Period taking into account the
@presentationTimeOf fset of the Event Stream, if
present.

The value of the presentation time in seconds is the
division of the value of this attribute and the value of
the @t imescale attribute.

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

@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

did 0 specifies an identifier for this instance of the event.
Events with equivalenit’content and attribute valueq in
the Event elemert shall have the same value for this

attribute.

The scopelof the @1d for each Event is with the samnje
@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 content is encoded as describdd in
IETF RFC 4648 prior to adding it to the fiel]l.
ed

If this attribute is present, the DASH Client is expec
to decode the message data and only provide the
decoded message to the application.

@messageDatad 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.

NOTE 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. This attribute is
expected to be deprecated in the future editions of
this document.

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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5.10.2.3 XML-Syntax

<xs:complexType name="EventStreamType">
<xs:annotation>
<xs:documentation xml:lang="en">
Event Stream
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="Event" type="EventType" minOccurs="0" maxOccurs="unbounded"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="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:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
<xs:attribute name="value" type="xs:string"/>
<xs:attribute name="timescale" type="xs:unsignedInt"/>
<xs:attribute name="presentationTimeOffset" type="xs:unsignedLong" defgw¥t="0"/>
xs:complexType>
ks :complexType name="EventType" mixed="true">
<xs:annotation>
<xs:documentation xml:lang="en">
Event
</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:any namespace="##other" processContents="18%Y minOccurs="0"
maxOcfurs="unbounded" />
</xs:sequence>
<xs:attribute name="presentationTime" type="xs:ulignedLong" default="0"/>
<xs:attribute name="duration" type="xs:unsigngdlLgng"/>
<xs:attribute name="id" type="xs:unsignedInt ™
<xs:attribute name="contentEncoding" type=™ententEncodingType"/>
<xs:attribute name="messageData" type="x&\string">
<xs:annotation>
<xs:documentation xml N ig="en">
Deprecated in favor of carrying the message information in fthe
value space-of the event
</xs:documentatione
</xs:annotation>
</xs:attribute>
<xs:anyAttribute namespaceg"##other" processContents="lax"/>
xs:complexType>
s:simpleType name="CongemntEncodingType">
<xs:annotation>
<xs:documefitation xml:lang="en">
Event Coding
</xs:documentatign>
</xs:annotation>
<xs:restrichkion base="xs:string">
<xS8Jenumeration value="base64"/>
</xs:pesfriction>
<J/xs:sinpleType>

A A

A A

5.10.8Inband Event Signalling

5.10.3.1 Overview

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

In order to identify the Representations that carry the event stream, the presence of Events shall be
signalled in the MPD as defined in subclause 5.10.3.2.
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If more than one Representation carries event streams with the same @schemeIdUri and the same
@value, the streams shall be semantically equivalent, i.e. processing one Representation is sufficient.

The format of the box to signal events in the media stream is provided in subclause 5.10.3.3.

5.10.3.2 MPD Signalling

An inband event stream may be present in a Representation. If it is expected to be processed by the DASH
Client it is indicated by an InbandEventStreamelement at the Adaptation Set or Representation level.
The InbandEventStream type is defined in 5.10.2, Table 38 based on the EventStream semantics,
but the following restrictions apply:

— The ftimescale attribute may be absent.
— The fpresentationTimeOf fset attribute shall be absent.

— The InbandEventStream element shall not contain any MPD Events, i.e. the’Event elgment
shall|not be included in any InbandEventStream element.

One Represgpntation may contain multiple inband Event streams, each indicated by a separate
InbandEventStream element.

Inband evenf messages may be present in Representations but a corresponding InbandEventStiream
element (with the identical @schemeIdUri and @value pair) is not‘present in MPD. Such inband pvent
messages ar¢ expected to be ignored by the DASH Client. A DASH €lient is only expected to process infband
event messages if a corresponding InbandEventStream elemeént is present in the MPD.

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 rnedia
presentation time. The same semantics as for-an event defined in the MPD specified in subclause $.10.2
applies.

The Event Mpssage box (' emsg ') can.cdrry signalling specific to the DASH operations. The event scheme
identifier angl the events for this are'déefined in subclause 5.10.4.

A Media Seginent if based on the.ISO BMFF container may contain one or more event message (' enjsg"')
boxes. If present, any ' emsg-"\box shall be placed as follows:

— It may be placedbefore the first 'moof ' box of the segment

— It mdy be pldced in between any 'mdat' and 'moof' box. In this case an equivalent 'emsg’
with[the same id value shall be present before the first 'moof ' box of any Segment.

NOTE THeseplacement options allow emsg boxes to be placed at the start of segments, or mid segment, whilst
allowing clients to choose to only process emsg boxes which occur at the start of segments.

The carriage of event messages in MPEG-2 TS based segments is described in subclause 5.10.3.3.5.

Event message boxes with scheme identifier and value pairs that are not defined in the MPD should not
be present. If a DASH Client detects an event message box with a scheme that is not defined in MPD, the
client is expected to ignore it.

5.10.3.3.2 Definition

Box Type: 'emsg'
Container: Segment
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Mandatory: No
Quantity: Zero or more

5.10.3.3.3 Syntax

aligned(8) class DASHEventMessageBox extends FullBox('emsg', version,
flags=0) {
if (version==0) {
string scheme id uri;
string value;

timescale;
presentation time delta;
event duration;

unsigned int (
unsigned int (
unsigned int (

)
)
)
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];

5.10.3.3.4 Semantics

cheme id uri:is a null-terminated ('C') string in UTF-8 characters that identifies|the message
cheme. The semantics and syntax of the message data[] are defined by the owner gf the scheme
Hentified. The string may use URN or URL'syntax. When a URL is used, it is recomme¢nded to also
ontain a month-date in the form mmyyyy; the assignment of the URL must have been authorized by
he owner of the domain name in that URL on or very close to that date. A URL may fesolve to an
hternet location, and a location that does resolve may store a specification of the message scheme.

—_— O = Un

alue:is anull-terminated ("C") string in UTF-8 characters that specifies the value for the event. The
alue space and semaritics must be defined by the owners of the scheme identified in the
cheme id uri field.

n < <

imescale praovides the timescale, in ticks per second, for the event dufation and
resentatdgn time delta or presentation time fields. The value should b¢ identical to
he timescaléof a track contained in the carrying Segment. Furthermore, the value should be identical
br all events in one Event Stream.

= =+ s+

— (r&sentation time delta provides the Media Presentation time delta of the media
presentation time of the event and the earliest presentation time in this segment. If the segment index
is present, then the earliest presentation time is determined by the field
earliest presentation time ofthefirst 'sidx"' box.Ifthe segmentindexis not present, the
earliest presentation time is determined as the earliest presentation time of any access unit in the
media segment. The timescale is provided in the t imescale field.

— presentation time provides the Media Presentation time of the event measured on the Movie
timeline, in the timescale provided in the timescale field, and adjusted by
InbandEventStream@presentationTimeOffset, in the time scale provided by
InbandEventStream@timescale; the value shall not be less than the earliest presentation time
of the carrying Segment.
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— event duration provides the duration of event in media presentation time. The timescale is
indicated in the timescale field. The value OxFFFFFFFF indicates an unknown duration. The

interpre

tation of this value must be defined by the owner of the event scheme.

id: a field identifying this instance of the message. The scope of this identifier for each event is with

the same scheme id uri and value pair. Messages with the same id within the scope of the
same scheme id uri and value pair are equivalent, i.e. processing of any one event message
box with the same id is sufficient.

message data: body of the message, which fills the remainder of the message box. This may be

empty depending on the above information. The syntax and semantics of this field must be,dd

by the o

5.10.3.3.5C

A Media Seg
('emsg')b

Transport st

The transp
payload u
'emsqg' box
be at least 8

The continud
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A segment s
used, a subsg

For any pac}
shall be set t
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If
Adaptati
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NOT]
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vner of the scheme identified in the scheme id uri field.

hrriage of the Event Message Box in MPEG-2 TS

ment if encapsulated in MPEG-2 Transport Stream may contain one or more event me
xes encapsulated into transport stream packets.

ream packets carrying the 'emsg' box shall use a reserved fixed RID value of 0x0004,

ort stream packet carrying the start of the 'emsg' box shall have
nit start indicator field set to '1', and the packet payload will start wit
The complete Box . type field shall be present in this first packet, and the payload sizg
bytes.

tion of box data occupies the following transportstream packets from the same PID. Th
ng the end of the box is padded using adaptation field stuffing bytes.

hall contain only complete boxes. If @bitStreamSwitching is set, and subsegmen
boment shall contain only complete 'emsg '’ boxes.

cet with PID value of 0x0004, the value of the transport scrambling control
/ /
p~ 00

iband Event Alignment

element is present

Set@segmentAkignment attribute is true, event message boxes in non-overla
all be aligned. Let-Sr;(T) be a segment of Representation R; with earliest presentation
b Adaptation ‘Set contain N representations. If Sg:(T) contains one or more Event Me
es, identical*'emsg' boxes shall be contained in each of the non-overlapping Segr

).

E 1 \_As a consequence, under the above constrains, all Representations in the Adaptati

fined

Ssage

the
h the
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field
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bping
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conf

hin‘events.

NOT

E2

and Event Message boxes are in the beginning of both Segments.

5.10.4 DASH-specific events

5.10.4.1 Overview
DASH specific events that are of relevance for the DASH Client are signalled in the MPD. The URN

"urn:mpeg

142

:dash:event:2012" is defined to identify the event scheme defined in Table 40.
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For events using this schema, the 'emsg' .message data[] field contains the DASHEvent structure
defined below:

aligned(8) struct DASHEvent
{
string publish time; // MPD@publishTime
if ( 'emsg'.value == )
{
string mpd patch; // MPD patch as defined in subclause 5.15

}
if ( 'emsg'.value == )

{

string mpd; // full MPD, as defined in subclause 5.10.4.4
}

Table 40 — InbandEventStream@value attribute for scheme\with a vajue
"urn:mpeg:dash:event:2012"

@value Description

1 indicates that MPD validity expiration events as\defined in subclause 5.1)0.4.2 are
signalled in the Representation. MPD validity expiration is signalled in the event
stream as defined in subclause 5.10.4.2 atleast in the last segment with ¢arliest
presentation time smaller than the event time.

2 indicates that MPD validity expiration events as defined in subclause 5.1)0.4.2 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. In addition, the message includes an
MPD Patch documentasdefined in subclause 5.15. DASHEvent . mpd |field within
themessage_datafield.

3 indicates that MPD validity expiration events as defined in subclause 5.1)0.4.4 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 ¢arliest
presentation time smaller than the event time. In addition, the message includes a
complete MPD as defined in subclause 5.10.4.4 in DASHEvent .mpd field within
themessage data field.

i

OTE Additional values for InbandEventStream@value when @scheneIDURI is
rn:mpegtdash:event:2012 arereserved for ISO/IEC.

—

5.10.4.2, MPD validity expiration

MPD validity expiration events provide the ability to signal to the client that the MPD with a specific
publish time can only be used up to a certain media presentation time.

MPD validity expiration shall be signalled for all updates causing an extension of the timeline, except for
the following ones:

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

— Anew SegmentTimeline.S element is added.
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Ifthe scheme id uriissetto"urn:mpeg:dash:event:2012" andthe value issetto 1, then the
fields in the event message box shall document the following:

the DASHEvent.publish time field contains the publish time of an MPD, i.e. the value of the
MPD(@publishTime.

The media presentation time beyond the event time (indicated time by
presentation time deltainv0 and the presentation time inv1) 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
]I; nedia

the evenpt duration is 0, the Media Presentation ends at the event time. If OxFFFF, the)y

presentation duration is unknown.
This implies| that clients attempting to process the Media Presentation at the event time or latgr are
expected to pperate on an MPD with a publish time that is later than the indicated publish time ip this
box.
Event boxeg in different segments may have identical id fields, but différent values fof the
presentatfion time or presentation time delta if the earliest présentation time is different
across segments.
Figure 5 shqws an example for MPD validity expiration method. An MPD signals the presence o¢f the
scheme in orje or several Representations. Once a new MPD gets available, that adds new informatidn not
present in the MPD with @publishTime="2012-11-01T09%06:31.6", the expiration time ¢f the
current MPD) is added to the segment by using the emsg box. ‘Fhe information may be present in myltiple
segments.

MPD MPD

Gpublishime=%"2012-11-01T09:06:31.6" @publishTime="2012-11-01T09:06:41.4"

<Period {start=0> <Period @start=0>

:InbandE\entStream QInbandEventStream

@scheme_id uri=“urn:mpeg:dash:event:2012" @scheme id uri=“urn:mpeg:dash:event:2012"

@value="3* @value="1"“

/> />

2/Period> P

URL <Period @start=118s > 7’
l </Period>/\
URL URL
jJRL URL URL

segment segment segment segment segment

ept=105s ept=110s ept=115s ept=0s ept=5s

durationfgs duration=5s duration=3s duration=5s duration=5s

—

{

scheme_id_uri=“urn:mpeg:dash:event:2012"
value="1"

timescale=1

presentation time delta=8
event_duration=0xFFFF

1d=12345

message data="2012-11-01T09:06:31.6"

~

[Yemsg’
scheme_id_uri="“urn:mpeg:dash:event:2012"
value="1"
timescale=1
presentation time delta=3
event_duration=0xFFFF
id=12345
message data="2012-11-01T09:06:31.6"

Figure 5 — Example for MPD validity expiration to signal new Period
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For DASH events with value 2, an MPD patch shall be included in the DASHEvent structure, immediately
following the publish time field. The payload of this message shall be a valid MPD patch as defined in
subclause 5.15.

The result of the patch application shall be parse-tree identical before any x1 ink resolution to the MPD
withpublish time would have been retrieved at event time. For details on the processing model refer
to subclause 5.15.4.

5.10.4.4 MPD Update Event

For [}
imm¢

5.10.

5.10.

DASH
GET §
URN

A con
inclu

The §
ignor

N

The n

5.10.

Tablg
callbd

ASH events with value 3, a complete MPD shall be included in the in the DASHEver
diately following the publish time field. The content of the mpd field shall be the' M

1.5 DASH Callback Event
1.5.1 General

Callback events are indications in the content that it is expected by 4 DASH Client to is
equest to a given URL and ignore the HTTP response. These eyént schemes are ider
'urn:mpeg:dash:event:callback:2015".

tent author may use such an event for tracking play-back 6fspecific content on a serv
led in the media path.

tatus-Code field of the HTTP response should be 2xx; however, the client is expecte
e the response.

OTE1 HTTP GET (as opposed to HEAD) is used\in alignment with IAB VASTI18],

nessage body of the HTTP response should be as small as possible or absent.

OTE2  The system adopting this functionality is expected to define appropriate means for sq
f this feature.
4.5.2 Inband event

41 defines the message.data and the expected actions for different @value values wh
Ick event is signalledvas‘an Inband Event.

Table 41— Message data and expected actions for DASH call back inband ¢

ht structure,
[PD.

sue an HTTP
tified by the

er that is not

d to entirely

cure handling

en the DASH

vent

va

| ue méssage datall Action

| Valid HTTP/HTTPS URL | An HTTP GET request is expected to be issued to a URL cd
message datal].

ntained in

The URL shall be a NULL-terminated string.

HTTP response shall either not be provided or be provide
it can be discarded.

d such that

5.10.4.5.3 MPD event

Table 42 defines the relevant parameters for a call back event signalled in the MPD.
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Table 42 — Relevant parameters for a call back event signalled in the MPD

Attribute Value
EventStream@schemeIdUri "urn:mpeg:dash:event:callback:2015"
EventStream(@value 1
Event@messageData HTTP-URL
HTTP response is expected to be discarded without parsing.

5.10.4.6 Presentation Termination Event

DASH Preseitation Termination events are indications that the currently playing Media Presentation is
ending at a tjme earlier than expected from the current MPD. This event can be either an inband event or
an MPD evernt. 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 afitMPD updat¢.

Three valueq are defined according to Table 43.

Table 43 — interpretation of value field of a Presentation Termination event

value Description
a indicates the end of presentation, including these of chained-to and fallback MPI)s
] Indicates end of presentation. Presentation‘described in the chained-to MPD (if the

latter is present) is still valid.
NOTE Ifthevalueof earliestTimeToResolve inthe MPD chaining
descriptor is later than the time derived from
'emsg'.presentation time delta, thisis considered an error
condition and triggers switch to the fallback presentation, if possible.

Y 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 Geng¢ral

MPD chaininlg provides a mechanism to indicate that, at the end of one Media Presentation, a new Media
Presentation starts. The end may be a regular end, or an early termination due to an error conditipn. In
order to engble this miechanism, the “chained-from” MPD may include an Essential or Supplenjental
descriptor which peints to the “chained-to” MPD location.

Two cases are differentiated, a regular chaining operation at the end of the chained-from MPD in 5.11.2
and a case f¢r\which the chained-to MPD is only played in case the “chained-from” MPD is termihated
early due to error conditions as defined in subclause 5.11.3 and serves as a fallback.

5.11.2 Regular Chaining

Regular chaining refers to the case that a Media Presentation is played until the end, and once the Media
Presentation is finished, a new chained Media Presentation is played instantaneously. A client receiving
the chained-from MPD is expected to play the chained-to MPD right after the chained-from one. Each MPD
has its own independent media timeline, but the DASH Client is expected to continue the presentation to
create a sequential presentation.

The chained-from MPD may be of type static or dynamic. The chained-to MPD may also be of type static
and type dynamic.
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MPD chaining can for example be used for pre-roll ads or creating a sequence of programs using multiple
MPDs. In this case, the chained-from MPD may be of type static, whereas the chained-to MPD may be of
type dynamic. In this case, the client is expected to join the dynamic MPD at the live edge, or if an anchor
is presented as defined in C.4, at the indicated time in the anchor. The chained-from MPD may 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 set to "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 44. If @value only contains the first parameter, no whitespace
is needed

Table 44 — Semantics of value for MPD chaining

Value parameters

Use

Description

u

rl

M

specifies the location ©f manifest to
manifest (chainedsto-MPD) after thi

The client is expected, after playbac
entire MPDy to download the chaine
from the-location defined by this pat
play chairied-to MPD without any de
(similar to play back of a new period
casethe url doesnotreturn a vali
any HTTP error response, the client
to treat it as an invalid MPD.

If the url has any anchor, it ancho
chained-to MPD according to C.4.

be played
MPD.

K of the

1-to MPD
ameter and
lays

). In the

d MPD or

is expected

rs the

arliestTimeToResolve

recommends the earliest media pres
time in the chained-from MPD as a d
the end of the Media Presentation in
milliseconds to fetch the chained-to

If not present, no recommendation i

entation
ifference to

MPD.

5 provided.

5.11.3 Fallback Chaining

Fallback chaining refers,to the case that a Media Presentation is played, but once an error condition
occuys, a new chained Media Presentation may be played. Fallback chaining descriptor alloys the author
to prpvide alternative content the client can switch to in case of error condition preventing it from
continuing norfwal playback.

An erfror condition triggering such processing is one of the following:

— Hailare to of an MPD.

— Failure to 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 Adaptation Set), if the value of MPDRtype is "static".

— Failure to retrieve a chained-to MPD.

— Unspecified error condition triggered via Presentation Termination event with value for fallback.
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Fallback presentation descriptor provides a URL to an alternative MPD which should be played out once
one of the aforementioned error conditions makes it impossible to continue playback of the current
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 URLSs are provided, the content author expresses the preferences of using one of those

by the order

with the first one having the highest preference.

5.12 Produ

5.12.1 Geng

The Producs
production t

— prov
equiy

— enab
time

The definitio

The informa

The semantilcs of the attributes and elements for producer reference time are provided in subq

5.12.2, Tabld

5.12.2 Semantics

cer Reference Time

ral

r Reference Time supplies media correlation between media timestamps/and wall
me. This information permits the following, among others:

des media clients with information to enable consumption and production to procg
ralent rates, thus avoiding possible buffer overflow or underflow:

les measuring and potentially controlling the latency between the production of the 7
and the playout.

n follows the Producer Reference Time ('prft'),asdefined in ISO/IEC 14496-12.

fion may be provided inband as part of the Segménts in the ('prft '), in the MPD or b

45. The XML syntax of the Producer Reference Time is provided in subclause 5.12.3.

Table 45 — SemanticS.of ProducerReferenceTime element

clock

ed at

nedia

oth.

lause

Element or

Attribute Name Use Description

Prd

ducerReferenceTime
associated Representations.

specifies the producer reference time for the

hid M Identifies the Producer Reference

documented in the MPD.

ime

inband oD signals if every segment or subsegme

contains a 'prft' of the type below. If set

default: false
true, every segment or subsegment sha

Nt
[0
11

contain the 'prft' as defined in IQﬂI/IF

C

@type attribute of this element.

14496-12 and the flags set according to the

@type

0D

default: Time from the following list:

encoder
following the exact definition

setto 0.

specifies the type of the Producer Reference

— encoder provides a reference when

the media time was input to an encoder
in
ISO/IEC 14496-12, 'prft"' for flags
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captured provides a reference when
the media time was captured following
the exact definition in ISO/IEC 14496-
12, 'prft’ for both flag 8 and flag 16
being set.

application provides a reference of
the media time related to wall-clock
time based on an application defined
relation. In this case following ISO/IEC
14496-12 'prft' flag 16 shall be set

and flag 8 shall be unset.

@applicationScheme

CM

specifies the application schemé to”
time conforms if Qtype'ris
application.

If the Qtype is set to,-applicat]
attribute should be present.

If the @type igset other than appl
this attributé\shall not be present.

which the
set to

ion, this

Llcation,

@wallClockTime

specifies \a/ wall-clock time in the
format

- if UTCTiming element is a
NTP format associated to @
defined in ISO/IEC 14496-12
forntp timestamp

— if UTCTiming element is pr
format is identical to the
defined in the UTC Timing sc

NOTE If the MPD Generator ex
information from the producer
time box, the value needs to be
to the correct scheme.

following

bsent, the
media as
'prft!

esent, the
ormat as
heme.

tracts the
reference
ronverted

@presentationTime

specifies a presentation time in times

Representation that relates to the value of the

QwallClockTime.

NOTE If the data is extracted
producer reference time box,
value is derived by the media t

rale of the

from the
then this
ime field.

fovided in

UTCTiming

If present, then the wall-clock times P

this context are synchronized with t

anchor provided in this descriptor. The same
UTC Timing descriptor shall also be present in

the MPD.

he timing

Key

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

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

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

leType name="ProducerReferenceTimeTypeType">

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

</xs:

<xs:enumeration value="encoder"/>

<xs:enumeration value="captured"/>

<xs:enumeration value="application"/>
restriction>

</xs:simpleType>

5.13 Leap seconds

5.13.1 Ove

Information
MPD@avail

This informa
information

iew
on the occurrence of leap seconds and their relatignsHip
abilityStartTime can be expressed using the LeapSecondInformation elem

tion allows a client to perform time calculations accurately withoutan_external sou
on the timing of past and future leap seconds. It also allows a servi¢e provider to ex

any correcti

n for leap seconds that has already been made.

With this information, a client may perform timing calculations by assuming a constant day leng

86400 seco

value of the
Presentation
MPD(@avail

The offset s
@nextLeap
equaltoora
clock has nof

NOTE 1
scheme
@availd
after the

NOTE 2
the UTC {

ds if it first applies the relevant offset from the LeapSecondInformation element
MPD(@availabilityStartTime attribute. The clieiit can then correctly play a ]
for which MPD@type is 'dynamic' when leap s€conds have occurred since the ti

abilityStartTime and even when leap seconds,occur during playback.

pecified in @availabilityStartLeapQfifset applies if the current time is b
ChangeTime. @nextAvailabilityStartLeapOffset applies if the current ti

yet processed the leap second.

[f a particular client’s wall clock is syn¢hronized solely by means of a one-shot protocol, e.g. usi
urn:mpeg:dash:utc:http-%xsdate:2014 defined in subclause 5.8.5.7,
bilityStartLeapOffset-remains appropriate for that client until its clock is next synchre¢
eap second has occurred.

.eap seconds can occur'at any of four possible times each year and can add or remove a secongd

the day ip other time zones.) Even within the Greenwich Mean Time (GMT) zone, the most common tim

leap seco
It is therg

nd has been 23+59: 60 on New Year’s Eve, when many people may be watching live video st
fore important that leap seconds are handled correctly.

Some operatiing §ystems allow leap seconds to be handled by “smearing” the leap second over a |

with
ent.

rce of
press

rth of
o the
Media
me of

efore
me is

ter @nextLeapChangeTime, butits use may need to be delayed if the client’s internal wall

hg the

the vallle of

nized

| from

imeline. Whilst leap seconds always occur immediately before midnight UTC, they can occur during

b for a
eams.

bnger

period of tim

e.Care should be taken to ensure that availability times in a published MPD are not aﬂ]ected

by this.

The semantics of the attributes within the LeapSecondInformation element are provided in
subclause 5.13.2, Table 46. The XML syntax of the LeapSecondInformation element is provided in
subclause 5.13.3.
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5.13.2 Semantics

Table 46 — Leap Second Information Semantics

Element or Attribute Name Use Description

LeapSecondInformation

specifies leap second information affecting MPD timing

calculations
@availabilityStartL M specifies the number of seconds applying at the time of MPD
eapOffset publication that a client would need to subtract from

MPD@availabilityStartTime in order to

perform

timing calculations without further rr\nciﬂnrah’rn Of leap
seconds.

If a leap second correction has already been applied, the
LeapSecondInformation element\ should | still be
present but this attribute should be sét’to 0.

@nextAvailabilitySt 0 specifies the number of seconds:that will apply|from the

artLeapOffset time of the next leap Sseécond (indicated| by the
@nextLeapChangeTime) that a client would need to
subtract from MPDQRavadiVabilityStartTimg in order
to perform timing)' calculations without| further
consideration of leap’seconds.

If the timing of the next leap second is unknpwn, this
attribute shall be omitted.

@nextLeapChangeTime 0 specifies‘the UTC time at which a leap second will occur.
Before" this time, @GavailabilityStartLeapOffset
applies. On or after this time,
@hextAvailabilityStartLeapOffset applies for
timing calculations made against a wall clock| that has
processed the leap second.

If the timing of the next leap second is unknpwn, this
attribute shall be omitted.
Key
For attributes: M=mandatery, O=optional, OD=optional with default value, CM=conditionally mandtory
For glements: <minOccurs>..<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @.
5.13.3 XML-Syntax
mrw'\ "T‘lfw Dana="1T ;‘I\ ndlnformat o nlizog !
<xs:annotation>
<xs:documentation xml:lang="en">
Leap Second Information
</xs:documentation>
</xs:annotation>
<xSs: sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
</xs: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>
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5.13.4 Leap second information updates

Streams which continue to run continuously between leap second changes will need to update the MPD
to change the LeapSecondInformation element. At a time after @nextLeapChangeTime, and
preferably long enough to be able to expect all leap second aware clients to have resynchronized their
clocks, the value of @nextAvailabilityStartLeapOffset can be moved into
@availabilityStartLeapOffset,and the attributes @nextAvailabilityStartLeapOffset
and @nextLeapChangeTime removed. Then, at least MPD@minimumUpdatePeriod before the next
leap second change, the LeapSecondInformation element can be updated to include the new values for
@nextAvailabilityStartLeapOffset and @nextLeapChangeTime. Itis possible to make both

of these _changes at the <same time if the new values are  known when

@availabllilityStartLeapOffset is being updated.
NOTE Updating the MPD in this manner is normally be seamless for clients thatcprocess the
LeapSecgndInformation element and for those that do not. However, if the stream continues across many leap
seconds, clients that do not process the LeapSecondInformation element have a cumulative error im their
calculatign of the live edge when they join the stream.

5.14 Content Popularity Rate

5.14.1 Genegral

it the
e use

Content Popjularity Rate is a method for signalling information on which content items among
different Preselections and Adaptation Sets are expected to be more popular than others. Exampl
cases for different content streams in a Media Presentation include:

— contgnt streams from different viewpoints: in.this case, an Adaptation Set cont3
recommended viewpoint is expected to be more popular than other Adaptation Sets.

lining

cture
ers.

— sub-j)icture streams in a 360 video: in this case;a set of Adaptation Sets containing the sub-p
streams that compose “recommended viewport” can be signalled as more popular than oth

Content Pop
author’s intg
measured by

If provided,
servers. It ca
data link, for
Expected-to
available in g

Toindicate t
may be presd
elements g

ularity Rate information is expected to be provided by the content provider based o
nt, expected consumption rate by users, or actual viewing statistics that could have
using DASH metrics, suchras Play list as defined in Annex D.4.6.

the information can be used for data prefetching by clients or network elements, e.g
h also be used for ekample to deliver the data that is considered most relevant on a pref

example on multicast or broadcast, whereas less popular data is only provided in un
be-popular datacan also be prefetched in higher quality in order to ensure that such d
rood quality.

he popularity of a Pre-selection or Adaptation Set, the ContentPopularityRate ele

n the
been

CDN
erred
icast.
ata is

ment

entwithin that element. The ContentPopularityRate element contains one or m
ving the rating for different parts of the content. The semantics o

re PR
the

ContentPopularityRate element are provided in 5.14.2 Table 47, the syntax is provided in 5.14.3.
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5.14.2 Semantics

Table 47 — Semantics of ContentPopularityRate element

Element or Attribute Name Use Description
ContentPopularityRate specifies the Content Popularity Rate information.
@source M indicates the source of rating by this element. The

value can be one of the following:

— content (when the value is specified by
the content author or content provider).

— statistics (when the valueli§ specified
based on viewing statistics).

— other.

When “other” is used, ‘8source desdription
should be provided.

@source description 0 UTF-8 string that provides a textual desdription of
the source of rating.

PR 1.N specifies start time and number of segments for a
contiguous sequence of segments assigned identical
Popularity Rate value.

@popularityRate M indicates the relative Popularity Rate of theg segments
of containing entity (i.e. the Preselection or
Adaptation Set containing this

ContentPopularityRate element), within the
same Media Presentation. No unit. The valfie 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 fromp which
@popularityRate value of this PR dlement is
relevant.

If the addressing scheme for the containing entity is
using Segment template with $Numbgrs, then
@popularityRate applies from thg earliest
presentation time of the Segment with thg 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:

e the first Segment of the containing Period,
for the first PR element
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the Segment after the last Segment of the
previous PR element, for other PR elements.

Qr 0D

default: 0

Period or the next MPD update.

specifies the number of segments after the segment
indicated by @start which are included in this PR
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

Legend:
For attributd
For element

Elements ar

s: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory,.
b: <minOccurs>. . .<maxOccurs> (N=unbounded)

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

5.14.3 XML

<xXs:comp
<xs:9

</xs:
</xs:
<xs:9

</xs:
<xs:g

syntax

lexType name="ContentPopularityRateType">
nnotation>
<xs:documentation xml:lang="
Content Popularity Rate
documentation>
annotation>
equence>
<xs:element name="PR" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="populghityRate">
<xs:simpleType>
<xs:re8fxriction base="xs:unsignedInt">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="100"/>
<A%LS:restriction>
</xs:sinpleType>
</xs:attribute>
<xs:attrilyte”name="start" type="xs:unsignedLong" use="optional"/>
<xs:attribyte name="r" type="xs:int" use="optional" default="0"/>
<xs:ap¥AXtribute namespace="##other" processContents="lax"/>
</xs:complexType>
</xs:element>
<xs:any namespace&="##other" processContents="lax" minOccurs="0" maxOccurs="unboun
sequence>
ttribute name="sdurce"
<xs:simpleType>
AxSrestriction base="xs:string">
<xs:enumeration value="content"/>
<xs:enumeration value="statistics"/>
<xs:enumeration value="other"/>
</xs:restriction>

en">

use="required">

</'xs:simpleType>

</xs:

Tttribute

<xs:attribute name="source description" type="xs:string"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
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In the case of a live linear channel and dynamic MPD, MPD updates can happen frequently and create a
considerable bandwidth and processing overhead. In the vast majority of cases, a small minority of
elements in the MPD is added or removed. For example, in case of relatively frequent MPD requests and
use of SegmentTimeline, only at most a few S elements are added per adaptation set.

MPD patch framework allows transmission of only changed parts of the MPD as opposed to the complete
MPD and uses the XML patch framework defined in RFC 5261.

The NIPD patch iramework consists oI the rollowing main runctionalities:

subclause 5.15.3.

1) The location where the MPD patch document can be accessed and the informatid
with this information. This is specified in subclause 5.2.3 in the MPD as
MPD . PatchLocation. For details refer to subclause 5.15.2.

2) An MPD patch document that includes the instructions to patch anyMPD. For de

3) The processing model to generate an equivalent new MPD from an MPD in mer]
MPD patch document as documented in subclause 5.15,4.

n associated
the element

tails refer to

hory and the

4) Recommended practices and guidelines for the DASHyclient to make use of th¢ MPD Patch
functionality in subclause 5.15.5.
5.15.2 MPD Patch Location
An MPD may contain one or several PatchLocation elements to provide a location for an MPD patch
document that may apply to the MPD including this element in order to generate an update¢l MPD.
The spmantics of the MPD patch location element are provided in Table 48 and the XML syntalx is provided
in Table 49.
Table 48 — Semantics of PatchLocation element in MPD
Element or Attribute Name Use Description
PatchLocation specifies a location at which the MPD) patch is
available. The referenced document ghall
conform to an MPD patch document as defined
in subclause 5.15.3.
@fcl 0 specifies the time period duration (in
seconds) starting from
MPD@publishTime until the MHD patch
document is at least available at the
imdicatedtocatiomabove. Fordetdils refer
to the processing model in subclause
5.14.4.
If not present, the value is unknown.
Key
For attributes: M=mandatory, O=optional
Elements are bold; attributes are non-bold and preceded with an @.
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Table 49 — XML Syntax of PatchLocation element in MPD

<xs:complexType name="PatchLocationType">

<Xs:a

nnotation>
<xs:documentation xml:lang="en">
Patch Location Type

</xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:extension base="xs:anyURI">
<xs:attribute name="ttl" type="xs:double" use="optional"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:extension>
</xs:simpleContent>

</xs:com

plexTvpe>

5.15.3 MPD

5.15.3.1 Ge}

The MPD Pa
MPD from arj
this proces

The MPP is
Some contex|

The extensi
attributes on

The MPP sha

the XML schiema documented in Annex B are removed,«the result is a valid XML document formni

according to

In addition,
namespaces
according to

Following X
subclause 5.
are provide(
subclause 5.

I

n XML document that shall be formatted according to the XMTschema provided in Annex B.

patch document

neral

'ch (MPP) is a document that contains required information to generate-an equivalen
MPD in hand and this information. The processing is provided in subclause 5.15.4. Typ
g is done by the DASH client, but the description is independent ofthe DASH client.

t on the schema is provided in subclause 5.15.3.2.

n of the MPP XML schema (as provided in Annex B))in particular the addition of
elements in the MPP namespace, is reserved to ISO/IEC.

11 be authored such that, after XML attributes or élements in the DASH namespace but

that schema and that conforms to this document.

the MPP shall be authored such that; after XML attributes or elements in the
than the MPP namespace are removed, the result is a valid XML document form
that schema and that conforms to-this document.

| 5.3.2. The summary of the'semantics of the attributes and elements within a Patch ele

15.3.3 together with the schema. The Patch element may contain one or multiple

E new
cally,

XML

hot in
atted

other
atted

ML rules, the MPP document shall contain exactly one Patch element as specified in

ment

| in Table 50, subclause~5.15.3.2. The XML syntax of the Patch element is provided in

add,

remove, an{l replace elements which shall be as defined in IETF RFC 5261. The add, remove, and

replace el
fully updated
W3C definiti
subclause 5.
elements.

bments define.operations to be applied to the MPD in hand that result in the creation

| MPD. The operations utilize XPath 1.0 selectors, restricted in complexity from their or
pn by IETE RFC 5261, to target elements and attributes within the MPD in hand. In add
| 5.34 defines restrictions on the usage of the elements within selectors for targeting

bf the
jginal
ition,
MPD

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

Selected MPP examples are provided in Annex G.21.
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5.15.3.2 Semantics

The MPD patch document contains a single Patch element, which contains multiple add, remove, and
replace elements shall be as defined in IETF RFC 5261. The semantics of the Patch element are
provided in Table 50 and the XML syntax is provided in subclause 5.15.3.3.

Table 50 — Semantics of Patch element in MPP

Element or Attribute Name Use Description
Patch 1 element that carries the patch data.
mded M Spct,iﬁc.) the-tdentifierfor the Media
Presentation Description|{this patch
applies to.
@publishTime M Specifies the wall-clock time when

the MPD patch-was generjated and
publish atthe origin server.

@originalPublishTime M Specifies'the wall-clock time used as
a basis for generating infprmation in
the MPD patch.

This patch only applies tq the MPD
with MPD@publishTimg equal to
this value, otherwise it is|expected
to be ignored by the DASH client

pdd 0.N Specifies an <add> elemgnt as

defined in RFC 5261, subflause 4.3.
For restrictions, refer to ubclause
5.15.3.4.

remove 0.N Specifies an <remove> element as
defined in RFC 5261, subfclause 4.4.
For restrictions, refer to ubclause
5.15.3.4.

replace 0.N Specifies an <replace>|element as
defined in RFC 5261, subflause 4.5.
For restrictions, refer to ubclause
5.15.3.4.

Key

Forjattributes: M=mandatory, O=optional

El 4. h TR K | 4daazl 4 i) 1d | dad 1dlo Q
ementctsare PDULLY, dLLITUULTS 4l T HTUITTUUIU alIU plrocitucu witllh ail ©.

5.15.3.3 XML Syntax

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" xmlns:patch="urn:ietf:params:xml:schema:patch-
ops" xmlns="urn:mpeg:dash:schema:mpd-patch:2020" targetNamespace="urn:mpeg:dash:schema:mpd-patch:2020"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<!-- Include patch operations from RFC5261 -->

<xs:include schemalLocation="https://www.liana.org/assignments/xml-registry/schema/patch-ops.xsd"/>

<xs:element name="Patch" type="PatchType"/>

<!-- Patch -->

<xs:complexType name="PatchType">

<xs:choice minOccurs="1" maxOccurs="unbounded">
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<xs:element name="add" type="add"/>

<xs:element name="remove" type="remove"/>

<xs:element name="replace" type="replace"/>

<xs:any namespace="##other" processContents="lax"/>
</xs:choice>
<xs:attribute name="mpdId" type="xs:string" use="required"/>
<xs:attribute name="publishTime" type="xs:dateTime" use="required"/>
<xs:attribute name="originalPublishTime" type="xs:dateTime" use="required"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
</xs:schema>

5.15.3.4 Element Addressing Restrictions

The following element addressing restrictions apply for DASH MPD elements:

— Elements with an @id attribute with uniqueness requirement among its siblings preséent| shall
only be identified by the value of this attribute. In particular, Period, AdaptationSet,
Representation, and SubRepresentation shall be only addressed via their @id.

— DesjcriptorType elements with an @schemeIdUri attribute shall be identified by the value
of tHis attribute, for example SupplementalProperty.

— S eléments shall be addressed in one of the following ways:

1 @t or @n attribute of S elements if the said attribute is\present in the S element.

— by position.
— All gther elements shall be addressed by position, €.g."SegmentTemplate [1] .

Examples:

/MPD/Period[@id="1"] /AdaptationSek[@id="1"]/SegmentTemplate[1l]/Segment
Timeline[1l]/S[@t="12345"]

/MPD/Period[@id="1"]/AdaptationSet[@id="1"]/SegmentTemplate[1l]/Segment
Timeline[1]/S[42]Qr

5.15.4 Prodessing Model

This procesding model describes how to achieve an updated MPD from an in-memory MPD and the
information [n the MPD patc¢h)document.

The MPD detfived through-MPD patch application shall be identical in their canonical XML form as defined
in W3C Cangnical XML to the full MPD at the MPD . Location, if present, or the URL of the initiall MPD
with the sanle value of the MPD@publishTime attribute, prior to XLink resolution.

NOTE 1 | “An'in-memory MPD is an MPD that is retained within either the temporary or persistent m¢mory
of a DASH client and is referenced by the DASH client to proceed with the playout of the media presentation.

To allow for DASH client implementation efficiency, the in-memory MPD need not be stored in full XML
structure format, but it must be stored such that all DASH defined identifiers and element order of
multiple events of the same type are preserved. See 5.15.3.3 for the XPath addressing modes permitted
by this document.

The MPD patch document is guaranteed to be available between MPD@RpublishTime and
MPD@publishTime + PatchLocation@ttl.

The patch operations shall be applied prior to Xlink dereferencing. For instance, if patch application
results in a new remote Period, dereferencing shall occur after the patch.
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NOTE 2  Patch application is not expected to affect periods previously resolved using XLink, unless the entity
generating the patch is aware of the Period@id of the previously resolved period.

5.15.5 Recommended Client Operation

A DASH client is expected to carefully use the MPD patch information to avoid any mal-formed or wrong
MPDs based on erroneous MPD Patch operation.

It is important to note that an MPD patch document is valid if and only if all of the following conditions
are met given an MPD and an MPD patch:

— The Patch@mpdId value of the MPD patch is identical to the value of the MPD@1d attribute of
the in-memory MPD

—+ The value of the PatchRoriginalPublishTime is identical to'the vplue of the
MPD(@publishTime attribute of the in-memory MPD

—+ The value of Patch@publishTime is greater than the valuecof-the MPD@publishTime
attribute of the in-memory MPD

—+ The patch contains a replace element modifying the value of MPD@publishTime to the value of
Patch@publishTime

The DASH client is expected to check all of the above conditiens.

If anyf of the above conditions does not hold,

— the patch application could produce a different MPD than the MPD with the same MPDQ@id and
MPD@publishTime. This will lead to“implementation-specific, fragile, and |inconsistent
operation of the client. In case of any‘doubt, the client is expected to request the flill MPD, and
ignore the patch.

— In case the request is made after the end of this window, the client should request the full MPD,
rather than the patch.

If all the conditions hold, the DASH client is expected to use the MPD Patch to generate a neyv MPD at the
client.

6 Segment formats

6.1 General

The Jegment.fermats specify the syntax and semantics of the resources that are associated with HTTP-
URLs|identified by the MPD, or directly provided in data URLs. For example, an HTTP GET|request to a
resoyrcéidentified in the MPD is responded with an HTTP response including an entity body that
conforms to a segment format.

Different Segment types are defined in subclause 6.2.

This document focuses on Segment formats based on MPEG container formats. Specifically,

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

— in subclause 6.4, Segment formats are described for use with Media Segments based on the MPEG-2
Transport Stream as defined in the ISO/IEC 13818-1.
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In both cases, the Segment formats are defined such that the Media Segment formats comply with the
respective container formats.

Guidelines for adding other Segment formats are provided in Annex F.

6.2 Segment types

6.2.1 General

Four different Segment types are defined:
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In addition, 4

1) shall cox

nA')’)’

poments containing encoded media content components in subclause 6.2.3,
gments primarily containing indexing information for Media Segments in subclause 6.

m Switching Segments containing essential data to switch to the Representation to wh
ed in subclause 6.2.5.

jzation Segment

Segment shall not contain any media data with an assigied presentation time.

The Initialization Segment is conceptually processed by the media engine in Figure 2 to ini
h engines for enabling play-out of Media Segments of the containing Representation.

htion Segment is media format specific and more details shall be defined for each 1
ermits or requires the presence of an Initialization Segment.

Segment

ral

ment contains and encapsulates media streams that are either described within this ]
lescribed by the InitialiZation Segment of this Representation or both.

| Media Segment

tain a number of)eomplete access units.

rovide information on how to access the Media Presentation within this Segment, e.g.
tion time and an index. There is no requirement that a Media Segment starts with a SA

ibleto'signal in the MPD that all media streams in a Segments within a Representation
AP

ption Segment contains initialization information for accessing the Representation|

Initialization Segments containing initialization information for accessing the Representation in

2.4,

ich it

The

tialize

nedia

Media

exact
P, but
start

2) should g
present3
itis pos{
with a S/

3)

in the Representation.

4)

shall contain only media streams that start with a SAP of type 1 or 2, if it is the first Media Segment

shall contain sufficient information to time-accurately present each contained media component in

the Representation. The time-accuracy enables a client to seamlessly switch Representations and

jointly p

5)

resent multiple Representations.

may be divided into Subsegments by a Segment Index as defined in subclause 6.2.3.2. In some media

formats, the Segment Index may be contained in the Media Segment. In other formats, the Segment
Index may be included in a dedicated Index Segment. For more details on Index Segments, refer to
subclause 6.2.4.
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shall specify all Media Presentation times relative to the start of the Period and compensated with

the value of the @presentationTimeOffset. The presentation time in Media Segments shall be
accurate to ensure accurate alignment of all Representations in one Period. For more details, refer to
subclause 7.2.1.

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

6.2.3

.2 Subsegments and Segment Index

Media Segments may contain multiple Subsegments. Each Subsegment shall contain a number of
lete access units.
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ntation time of access units in each Subsegment of an indexed'th€dia stream and the
bf the first SAP, if present.

egment Index is present for at least one media streamniy then for any media stream

very access unit of the non-indexed streams shall)be’a SAP of type 1.

br each Subsegment, every non-indexed stréam shall contain exactly one access un
ubsegment with presentation time less-than or equal to the earliest presentation
ubsegment.

) multiple media streams are indexed in a single index file, the corresponding Segmg¢
ent media streams should index-the same number of Subsegments.

Segment Index is provided for a Media Segment, then the Media Segment con
pgment.

egment Index may®be'included in the Media Segment, typically in the beginning of the

information may_ also be provided in separate Index Segments as defined in subcl
boment may dtself be further subdivided using further Segment Indices. If a Subs
ins mediadata but no Segment Index, it is referred to as Media Subsegment.

gment-index may contain additional Subsegment indexing information for access

of Subsegments in a Media Subsegment. For more details, refer to subclause 6.2.3.3.
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ISO/IEC 14496-12. This 1ndex1ng applies to all media formats defined in thlS document In this case,

the

earliest  presentation time of a  Subsegment s

earliest presentation time field.

documented

in the

— the byte range is documented by the first offset field and the reference size field. If two
Segment Index boxes document the same byte range, then the value of their reference size field
shall be identical, and the values their first offset field shall point to the same byte offset in the
file.
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6.2.3.3 Subsegment Index

Media Subsegments may be indexed further to enable accessing different levels of Subsegments in a
Media Subsegment. This Subsegment Index may also be provided in separate Index Segments together
with the Segment Index.

A generic syntax and semantic for Subsegment indexing is provided by the Subsegment Index ('ssix"')
in ISO/IEC 14496-12.
6.2.4 Index Segment

Index Segments contain information that is related to Media Segments and primarily contain indexing
information [for Medta Segments AT ITdex SEEMENt May provide Information for one or more Media
Segments.

The Index Segment may be media format specific and more details shall be defined for each media f¢rmat
that permits|Index Segments.

6.2.5 Bitstream Switching Segment

A Bitstream Pwitching Segment contains data essential for switching to the Represéntation it is assfgned
to.

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

6.2.6 Missing Content Segment

A Missing Cantent Segment is defined for the purpose to extefid'the Segment Timeline even if the dpta in
the Segment]is not present or is only partially present. This. Segment contains no or a subset of media
samples of the media timeline duration it is representing. If the Segment is not a decodable media
segment, thgn the segment shall include a major brand~' miss'. The Segment may additionally cdntain
an 'emsg', for example, to indicate an MPD validity €xpiration event.

In addition, for a Missing Content Segment, the following shall hold:

— asingle Segment Index (' sidx ') beX shall be present and the values of the Segment Indey shall
describe accurate timing of the Segment Timeline, i.e.,

-+ the earliest presentation time inthe 'sidx'box shall be the value of Slit as
signalled in the Segment Timeline in the MPD

— the Subsegment duration fields in the 'sidx' box shall be the value of Sfd as
signaled in the'Segment Timeline in the in the MPD

By forcing these valuesithe DASH Client is able to properly extend the Segment Timeline even though no
actual media data miay’be present.

6.3 Segmelllt 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 specified in
ISO/IEC 14496-12. All Segment formats defined in subclause 6.3 shall contain one or more boxes in
accordance with the box structure of the ISO base media file format ISO/IEC 14496-12.

Refinements on generic concepts are introduced in 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.
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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
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
(’ sid ') box shallbe setto 0

6.3.2{2 Media stream access points

Different types of stream access points for the I[SO base media file format are| defined in
ISO/IEC 14496-12.

6.3.2{3 Segment Index

If the| Segment Index is provided, the Segment Index (' sidx ') box in(ISO/IEC 14496-12 shall be used.
Exact| definitions for the use of the Segment Index ('sidx"') box\Wwith media formats based on the
ISO bpse media file format are specified in ISO/IEC 14496-12.

6.3.2|4 Subsegment Index

If the|Subsegment Index is provided, the Subsegment Indéx (' ssix ') box in ISO/IEC 1449p-12 shall be
used.|Exact definitions for the use of the Subsegment Indéx (' ssix ') box for the use with media formats
based on the ISO base media file format are specifiediin ISO/IEC 14496-12.
6.3.2{5 Resynchronization Point
A Regynchronization Point for the ISO BMEF is defined as the start of ISO BMFF Segment as defined in
ISO/IEC 14496-12 with the restrictions_interms of both, cardinality and ordinality as defined|in Table 51.
Table 51 — Resynchronization Point for the ISO BMFF - Cardinality and Ordjnality
NL D |Cardinality| Specification Constraints Description
I1SO/IEC 14496-12 DASH/CMAF Segment Type
styp 0/1 constraints ) ) -
Signalling compatibility to CNIAF Chunk
b 0/1 ISO/IEC 14496-12 DASH/CMAF Producer Reference Tjme
PrEt constraints
ems % ISO/IEC 23009-1 DASH/CMAF Event Message
constraints
fre = ISO/IEC H4456-12 none freebox
skip * ISO/IEC 14496-12 none skip box
moof 1 ISO/IEC 14496-12 DASH/CMAF Movie Fragment box and the boxes it
constraints contains
mdat 1 ISO/IEC 14496-12 DASH/CMAF Media Data container for media samples
constraints
Cardinality 0/1 means that at most one needs to be present, * means that any number or none of those are
present.
NL refers to the nesting level, all boxes are on level 0.

© IS0 2022 - All rights reserved
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For ISO BMFF based Resynchronization Point, the properties are defined as follows

Segment.

The index Index is defined as the byte offset of the first octet of the constrained ISO BMFF

The earliest presentation time Time is defined as the smallest time of the combination of the

decode time, the composition offset and the edit list, of any sample in this ISO BMFF Segment.

The SAP type is defined according to subclause 4.5.2.

Ifthe 'styp"' is present and the box following the 'styp' is one of the following 'prft"', 'emsqg’,

'free', 'skip"', 'moof', and the cardinality and ordinality of the Resynchronization Point as

prov
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ition Segment shall conform to the ISO base media file format.

tion Segment shall contain an "ftyp" box, and a “moov” box. It shall not¢ontain any "rf
y contain other boxes, such as the "pdin" box. The tracks in the "mooy*box shall contd
the entry_count in the "stts", "stsc", and "stco" boxes shall beset'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.

box shall be contained in the "moov" box to indicate that the client has to expect
he "mvex" box also sets default values for the tracks and samples of the following

tion Segment provides the client with the metadata that describes the encoding of the 1
Cifically of the Representation. The media' engine in the client uses the information i
o identify the available media content:components and their characteristics.

It is expected that the media engine in the DASH Clients does not require any information

successful decoding and presentatien of the contained media streams.

Segment types

ral

ents can be of different types: Delivery Unit Media Segments, simple Media Seg
ess Media Segments, Switching Media Segments, Indexed Media Segments, Sub-In
ents.

bments-shall conform to the general definitions in subclause 6.3.4.2. Additional type-sp
resprovided further below in subclause 6.3.4.
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Further ruleSomMedia Segments i combimation with certaim MPDattributesare provided i 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 144

96-12.

6.3.4.2 Delivery Unit Media Segment

A Media Segment conforming to the Media Segment Format is defined as follows:
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Each Media Segment shall contain one or more whole self-contained movie fragments. A whole, self-
contained movie fragment is a movie fragment ('moof ') box and a media data ('mdat ') box that
contains all the media samples that do not use external data references referenced by the track runs
in the movie fragment box.

Each 'moof' box shall contain at least one track fragment.

The 'moof' boxes shall not use external data references, the flag 'default-base-is-moof’
shall be set, and data-offset shall be used, i.e. 'base-data-offset-present' shall not be
used. This combination of settings is referred to as movie-fragment relative addressing for media
dld.

Absolute byte-offsets shall not be used for this media data. In a movie fragment,)the| duration by
which each track extends should be as close to equal as practical. In particular, as movie fragments
are accumulated, the track durations should remain close to each other and thére should be no 'drift'.

wul

ach Media Segment may carry 'dums ' in the Segment Type box (' styp ') as a compptible brand.
The conformance requirements of this brand are defined in this subclause.

llows:

4.2.

p—

' shall conform to the Delivery Unit Media Segment format as specified in subclause 6.3.
Hach 'traf' boxshall containa 'tfdt"' box.
NOTE The track fragment adjustment box 't fad' as defined in 3GPP TS26.244 can also be present.

DASH Clients are discouraged to apply‘both the alignment established by the 't fdt ' fand the time-
shifting implied by the ' t fad ', which'would result in a double correction.

wal

ach Simple Media Segment may)contain one or more 'sidx"' boxes. If present, the first 'sidx"
ox shall be placed before any*moof ' box and the first Segment Index box shall document the entire
egment.

L o

I
O Q.

or the purpose of determining overlapping and non-overlapping segments, redundar
efined in ISO/IEC.14496-12 shall be ignored. In other words, the earliest presentatioi
ccess unit in the-stream shall be computed without taking redundant samples into acc

ach Media Segment may contain a 'styp' box and if present shall carry "msdh"' as

t samples as
1 time of any
bunt.

h compatible

6.3.44 Indexed M

o

rand.The conformance requirement of this brand is defined in this subclause.

dAia-Secmaen
r 4

ant
CSIICIIT

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

© IS0 2022 - All rights reserved

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.
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this brand are defined in this subclause.

6.3.4.5 Sub-Indexed Media Segment

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

It shall c

onform to the indexed Media Segment format as specified in subclause 6.3.4.3.

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

The Subsegment Index box (' ssix ') shall be present and shall follow immediately the 'sidx "' box

that documents the same Subsegment. This immediately preceding 'sidx"' shall only index Media

Subsegnfients.

It shall g
requirer

6.3.4.6 Random Access Media Segment

A Media Segi
It shall d

The first
the Isau @
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The Self-Init

NOTE
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The Indexed
and a single
carry 'dasH

The medlia segment shall carry sufficient information to“access the media in the stream, ¢

arry 'sims’' in the Segment Type box (' styp') as a compatible brand. The eenforn
nents of this brand are defined in this subclause.

ment conforming to the Random Access Media Segment Format is defined as follows:

onform to the Simple format as specified in subclause 6.3.4.3.

access unit in each movie fragment in a Random Access Media Segment shall correspd
faSAP of type 1, 2, or 3.

y encryption in combination with the Initialization Segment, if available.

itializing Media Segment formats

ral format type

alizing Media Segment is conformant with the ISO base media file format and define
itializing Media Segment 'dsms™ brand.

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

h within the Segment, eig. at a Subsegment that contains a SAP.

xed self-initializing Media Segment

Self-Initializing Media Segment conforms to the concatenation of an Initialization Seg
Indexed Media Segment without the 'styp' box preceding the Media Segment and
' ds'a’compatible brand.

nance

nd to

g. all

s the

Since one Representation only contains one self-initializing Media Segment, switching is expected

ment
shall

The format of the Indexed self-initializing Media Segment is a conforming [SO base media file format file
and defines the 'dash' brand.

6.4 Segment formats for MPEG-2 transport streams

6.4.1 General

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

NOTE

ISO base

166

It is possible to encapsulate MPEG-2 TS formatted media within an ISO base media file format. This
mode of operation is not discussed in this subclause. If MPEG-2 TS formatted media is encapsulated in an

media file format, then the rules as defined in subclause 6.3 apply.
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Refinements on generic concepts are introduced in subclause 6.4.2. Segment formats are defined for
Initialization Segments (see subclause 6.4.3), Media Segments (see 6.4.4), Bitstream Switching Segments
(see subclause 6.4.5) and Index Segments (see subclause 6.4.6). MPEG-2 TS specific box structures are
defined in subclause 6.4.7.

6.4.2 Preliminaries: Refinements of generic concepts

6.4.2.1 Subsegment

In the context of MPEG-2 TS based delivery formats, a Subsegment is defined as an indexed set of access
units consecutive in decode order. A subsegment shall contain complete access units for the indexed

med
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byte
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T T J7 7 o4

incomplete

fdackets from other media streams.

b access units are encapsulated in one or more PES packets. Each PES packet is encaj
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.

ent types of stream access points are defined in ISO/IEC 14496-12. The same type def]
|
Im Random Access Point, as defined in ISO/IEC 13818-1, Consequently, Isay is the positi
) byte of a TS packet with PID assigned to this Elementary Stream. This TS packet cont
bf a PES packet, which, in turn, contains the Elementary Stream Access Point. PES pack
hall contain only an integral number of access units and shall contain a PTS.

OTE1
ayload unit start indicatorfieldsetto'l’,adaptation field control

he random_access_indicator field“in the Adaptation Field is set to "1'. For SAP t
andom access_ indicator fieldinthe Adaptation Field is commonly set to '1" (thisis t
o PES payload bytes are found within-the packet payload).

(¢

N

IS
t
1
n

OTE2 Following the definijtions in this subclause, the first packet of the PCR PID is present
ne TS packet at smallest Isap\f PCRs are carried on a media PID, the first packet of this PID is t
llowing the initialization data, and carries a PCR. In order to avoid changing the underlyin
mplementer is able to.choose adding a packet carrying only adaptation field with a PCR, but ng
acket is placed prigr to the smallest Isau of any stream in this Representation.

o =t >

OTE3  Iflndex Segment is provided, and the 'pcrb' box is present, PCR can be inferred fi

3 Segment Index

e Segment Index is provided, the Segment Index ('sidx') box in ISO/IEC 14496-12 j

bsulated into

s defined in

initions shall

for the MPEG-2 TS. More specifically, in the case of MPEG-2-TS, a SAP corresponds to an Elementary

bn of the first
ains the first
et starting at

Isau generally corresponds to the start'of-a TS packet with PID value for one Elementajry Stream, the

setto '11', and
ypes 1-3, the
he case unless

at or prior to
he first packet
b content, the
payload. This

om this box.

hall be used

Index used to describe MPEG-2 TS based Media Segment:

reference IDfieldof 'sidx' boxshall be the PID value of the indexed stream.
All media offsets within 'sidx' boxes shall be to the first (sync) byte of a TS packet.

NOTE
clock ticks.
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or a Segment

Times within ' sidx ' boxes are expressed in units of the t imescale field, rather than in 90 kHz
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6.4.2.4 Subsegment Index

If the Subsegment Index is provided, the Subsegment Index (' ssix') box in ISO/IEC 14496-12 shall be
used for indexing byte ranges within a subsegment. In addition to these definitions, the following
conditions shall be met for a Segment Index used to describe MPEG-2 TS based Media Segment.

— All medi

6.4.3 Initial

a offsets within 'ssix' boxes shall be to the first (sync) byte of a TS packet.

ization Segment types and formats

6.4.3.1 Initialization information

Initializatiorlinformation 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 informatien po$sibly
included by [the Media Presentation author. Any additional information that does notyalter the Media
Presentation timeline is allowed.

Time-varying initialization information is information that is required for the sué€c¢essful start of playout
but is different for at least two Subsegments or Segments within a Representation.

Mandatory ihitialization information summarizes information that shall be present prior to any media
data to enable decoding and presentation. As a consequence, mandatory initialization information
includes at lg¢ast the following information, in this order:

— PAT (unfimed, unless changes within the Representation);

— PMT (untimed, unless changes within the Representation);

— PCR (time-varying).

If MPEG-2 Canditional Access is used, ECM is considered mandatory untimed initialization information if
it does not ¢hange for the whole duration of'the Period; otherwise it is considered mandatory [time-
varying initialization information.

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 Initialiation
Segment, i.e.

— PCR-begritig’packets shall not be present in the Initialization Segment;

— ECM 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 Representation.

The Initialization Segment shall contain only complete sections.

Initialization Segment may or may not be present. If it is not present for a given Representation, all Media
Segments belonging to this Representation shall be self-initializing. Also, if an Initialization Segment is
used, not all initialization information needs to reside in the Initialization Segment, only presence of
complete initialization information in the concatenation of Initialization Segment and Media Segment is
required.
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6.4.4 Media Segment types and formats
6.4.4.1 General

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

As f\njgonsequence of the requirement 1n subclause 5.3.5.1, the concatenation of consegutive Media
Segmients of the same Representation shall also yield a valid MPEG-2 TS conforming to ISO/IEC 13818-1.

In addition, the following conditions shall be met:

— Media Segments shall contain complete MPEG-2 TS packets,
— Media Segments shall contain exactly one program,

— All time-varying initialization information shall be present betwéeir Isap and Isay and/or in the Index
Segment, if present,

— No Media Segment shall depend on initialization information appearing in any prededing Media
Segment.

Media Segments should contain only complete PES packets and sections. Each PES packpt should be
comprised of one or more complete access units.ih*each packet. Media Segments should |contain only
compllete access units.

6.4.4{3 Content Protection

All information necessary for decrypting; or locating information required to decrypt, the ¢ncrypted TS
packéts in a (Sub)Segment shall be ptesent 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
presdnce of the ECM necessary-for decrypting the first encrypted packet of the (Sub)Segment is within
the (Jub)Segment before sucha packet. A Subsegment may not have an ECM preceding the fiist encrypted
packgt if the location of this ECM can be determined using an Index Segment.

NOTE Sub-Répresentations can be arranged such that information such as ECM is included in all Sub-
Representations'that need them, for example by assigning the ECM an individual level and add dependency on
all relevant Sub=Representations on this level.

6.4.414 Self-initializing Media Segment

A Self-initializing Media Segment conforms to the basic Media Segment as defined in subdlause 6.4.4.2
and in addition shall contain at least all mandatory untimed and timed initialization information as
defined in subclause 6.4.3.1.

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

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

A Bitstream Switching Segment, when concatenated with any Media Segment, shall not alter the Media
Presentation timeline for the corresponding Media Segment.
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If initialization information is carried within a Bitstream Switching Segment, it shall be identical to the
one in the Initialization Segment, if present, of the Representation.

NOTE Authors are encouraged to use Bitstream Switching Segments when there is a reasonable
expectation of non-conforming behaviour (such as continuity counter errors, etc.) at the concatenation point
of two consecutive Media Segments from different Representation, lack of correct initialization information
(two Representations with different initialization information).

6.4.6 Index Segment
6.4.6.1 General

Index Segments consist of a sequence of ISO BMFF-box-structures.

Index Segments may either be associated to a single Media Segment as specified in subclause 64.6.2 or
may be assog¢iated to all Media Segments in one Representation as specified in subclause 6.4:6!3. An [ndex
Segment maly also contain a Subsegment Index as specified in subclause 6.4.6.4 andcany other boxes
defined in sybclause 6.4.7.

It is recommgnded that Index Segments be at least provided for one media stream)

NOTE 1 | Although the Media Segments are MPEG-2 TS based, Index Segments are reusing ISO BMFF-box-
structurgs. 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 compléte implementation of ISO BMFF [is not
necessary to utilize indexes in a MPEG-2 TS based client. A partialimplementation would suffice, since onlly few
ISO BMFF boxes, suchas 'styp"', 'sidx',and 'ssix"',arerequired in order to parse an MPEG-2 TS|Index
Segment|

Other box tyjpes may be present in an MPEG-2 TS Indéx Segment, but, if present, they shall not cdntain
information fequired to interpret the 'styp', 'sidx"' or 'ssix' boxes.

6.4.6.2 Single Index Segment

A Single Ind¢x Segment indexes exactly oné\Media Segment and is defined as follows:

— Each Single Index Segment shall begin with a 'styp' box, and the brand 'sisx' shall be present
inthe '$typ' box. The conformance requirement of the brand 'sisx"' is defined in this subclause.

— Each Sinjgle Index Segmert shall contain one or more ' sidx' boxes which index one Media Segment.

— A Single|Index Segnient may contain one or multiple 'ssix' boxes. If present, the 'ssix'[shall
follow the ' sidg ™ 'box that documents the same Subsegment without any other 'sidx' preceding
the "sslix",

— A Singlellndex Segment may contain one or multiple 'perbh! hoxes as defined in subclause 614.7.2.
If present, 'pcrb' shall follow the 'sidx' box that documents the same Subsegments, i.e. a
'pcrb' box provides PCR information for every subsegment indexed in the last 'sidx "' box.

6.4.6.3 Representation Index Segment

A Representation Index Segment indexes all Media Segments of one Representation and is defined as
follows:

— Each Representation Index Segment shall begin with an 'styp"' box, and the brand 'risx' shall
be presentinthe 'styp' box. The conformance requirement of the brand ' risx"' is defined by this
subclause;
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— Each Media Segment is indexed by one or more Segment Index box(es); the boxes for a given Media

Segment are contiguous;

— Each Segment Index box may be followed by an 'ssix' and/or 'pcrb' box;

— The Segment Index for each Media Segments is concatenated in order, preceded by a single Segment
Index box that indexes the Index Segment. This initial Segment Index box shall have one entry in its
loop for each Media Segment, and each entry refers to the Segment Index information for a single

Media Segment.

Thes
aRep
trick
by ar
index

resentation Index Segment is provided and the Subsegment Index is used in order to'en
mode operation. The figure shows four consecutive Subsegments, SO, S1, S2, and"$3, ¢

'sidx' box, and two temporal layers within a video stream, I frames (L0O) ahd P
edbyan 'ssix"' box.
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Figure 6 — Structure of Representation Segment Index

6.4.6.4 Subsegment Index Segment

A Subsegment Index Segment shall conform to an Index Segment and shall also include a Subsegment

Index. A Subsegment Index Segment is defined as follows:

— It shall be either a Single Index Segment or a Representation Index Segment.

— The Subsegment Index box (' ssix') shall be present and shall follow immediately the ' sidx' box
that documents the same Subsegment. The value of the reference type field shall be equal to 0

© IS0 2022 - All rights reserved

171


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23

009-1:2022(E)

for this Subsegment in this immediately preceding Segment Index (' sidx ') box. If the "pcrb ' box
is present, it shall follow 'ssix"'.

— Itshall carry 'ssss' in the Segment Type box (' styp') as a compatible brand. The conformance
requirement of this brand is defined in this subclause.

6.4.7 Boxes

used with MPEG-2 TS Index Segments

6.4.7.1 General

Index Segments may contain additional auxiliary information contained in boxes conforming to the

ISO base me
documented

6.4.7.2 MPE

6.4.7.2.1De

Box Type: '{
Container: F
Mandatory: |
Quantity: Ze

Signals the P

in subclause 6.4.7.

G-2 TS PCR information box
finition

crb'

le

No
"0 Or one

CR information for MPEG-2 TS.

6.4.7.2.2 Syntax

dia file format boxes. Boxes exclusively relevant for the MPEG-2 TS Media Segment

aligned(8) [class MPEG2TSPCRInfoBox extends Box ('pcrb'h 0) {
unsighed int (32) subsegment count;
for( [i=1; i <= subsegment count; i++) {
unsigned int (42) pcr;
unsigned int (6) pad = 0;

S are

6.4.7.2.3 Semantics

— subsegment count is a positive integer specifying the number of Subsegments for which plartial
Subsegment information is. specified in this box. subsegment count shall be equal to
refergnce count in thejlast Segment Index box.

— pecr for each iteration'of the loop indicates the MPEG-2 TS PCR corresponding to the first (sync) byte
of the fifst MPEG-2<T'S packet in the media Subsegment corresponding to the current iteration. [f this
TS packet carries’ a PCR, its value will be different from the one specified in this field, |since
ISO/IEC|13818-1 defines PCR as relative to the byte containing the last bit of the
program\elock reference base field.

7 Combined semantics of MPD and Segment formats

7.1 Overview

An MPD and the referenced Segments comprise a Media Presentation. The formats for these two key
components of a DASH-compatible Media Presentation are defined in Clauses 5 and 5.15. In this clause,
Media Presentation authoring rules are provided on how the MPD and different Segment formats may be
combined to establish a complete Media Presentation.
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Specifically, aspects are addressed that deal with the Segment, that have special alignment with the
Segments of other Representations to enable and simplify seamless switching and joint presentation.

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

ams, e.g. in an

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 Representatign

d
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O

7.2 (
7.2.1

Oned
timel
prese
switc

The {
valug
acces

lient, whereas data in the media stream is used by the media decoder in order to establish the
endering process. Metadata in the MPD is preferably added if the Media Presentation atithor e3
ASH Client can make use of this information in the selection process.

fleneral

Media Presentation timeline

fthe key features in DASH is that encoded versions of differentimédia components sha
ne. The presentation time of access unit within the media content is mapped to the gldg

hing of different coded versions of the same media coniponents.

of the @presentationTimeOffset, To, of the containing Representation. This 1
s unit with a presentation time Tp signalled in the media stream, the Media Prese
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relati
A Re;[,resentation should cover all presentation times Tp that are greater than and equal tq

bresentationTimeOf fset, Toslf’smaller values are present, i.e. the value of the @¢

er than or equal to To.

be the @duration attribute is used for the signalling of the duration of Segments, tl
times as defined in subclause 5.3.9.5.3 should provide an approximation of the Media
'M within the Period: Specifically, the difference between MPD start time and presentz
not exceed 50%-ofwvalue of @duration divided by the value of the @t imescale attr
poment Timeline is used for the signalling of the duration of Segments, then the MPD s

PD start.time is the earliest presentation time of the Segment.

e start) of a new Period, the playout procedure of the media content components ma

s by the DASH
decoding and
pects that the

re a common
bal common

ntation timeline for synchronization of different media components and to enable seamless

resentation times within each Period are relative\to the PeriodStart time of the Perigd minus the

neans for an
ntation time

the value of
tptDeltalis

ive, then presentation of the Media Segment is expected to only take place for presentation times

nen the MPD
Presentation
tion time TP
bute. In case
tart times as

bd in subclause 5.3.9.5.3 shall provide exactly the Media Presentation time Ty within the Period, i.e.

y need to be

adjus|

ted-at the end of the preceding Period to match the PeriodStart time of the new Period

as there may

be small overlaps or gaps with a Representation at the end of the preceding Period. Overlaps (respectively
gaps) may result from Media Segments with actual presentation duration of the media stream longer
(respectively shorter) than indicated by the Period duration.

There may be cases where the Media Presentation author observes issues in generating media, especially
for live services. This can be because the input signal to the encoder is not available or the encoder is
down. Generally, the Media Presentation author should address these issues by providing redundant
architectures or by the use of specific outage or blackout signals. Also, if the format in use permits, empty
Segments or zero duration Segments may be used.
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However, if such remedies are not available, the Media Presentation author may signal gaps in the
timeline. If the Segment Timeline is in use as defined in subclause 5.3.9.6, the gaps in the timeline may be
explicitly signalled. Alternatively, gaps in the segment timeline may be signalled by leaving gaps.

If no such means are available, early termination Periods may be used as defined in subclause 5.3.2. In
this case, the gaps at the end of the Period may be longer than indicated above. A client is expected to

overcome su

ch outages and continue the Media Presentation with the availability of a new Period.

For the case when MPD@type is "dynamic" and the attribute
MPD@suggestedPresentationDelay is present, then the sum of value of the
MPD@RavailibilityStartTime, the PeriodStart value, the presentation time within the Period of an
access unit, [T55, @ e valtue TttT PDR Lo oY TOTIT ides 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 synchronizatipn of
presentation to the wall-clock.

Further medjia format specific definitions of presentation time may be defined.

7.2.2 Segment Index

If a Segment{Index is present in a Media Segment of one Representation withiir'an Adaptation Set| then

the following shall hold:

— the ordgr 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 fo1 each
compongnt 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 Segmentindex for a media content component in
one Segment, there shall be a Segment Index for that media component in all Segments in this
Adaptatjon Set.

— non-indexed media streams in all Representations of an Adaptation Set shall have the same dccess
unit durption.

7.2.3 Segment alignment

The requirements stated in subclause'5:3.3.2 shall apply.

7.2.4 Subsegment alignment

The requirements stated in sub¢lause 5.3.3.2 shall apply.

7.3 Media Presentation'based on the ISO base media file format

7.3.1 Generpl

The Media Presentation as introduced in 5 and 5.15 is instantiated in this subclause using the 1SQ base

media file format as defined in ISO/IEC 14496-12 as Segment formats

An ISO BMFF-based DASH Media Presentation is described by an MPD as specified in subclause 5.1. The

MIME type o

fthe 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 provided according to IETF RFC 4337.
Additional parameters may be added according to IETF RFC 6381.

If present, the @SegmentProfiles shall provide a whitespace-separated list of the individual Segment
profile identifiers.

The followin
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— Initialization Segments complying with formats as defined in subclause 6.3.3.
— Media Segments complying with formats as defined in subclause 6.3.4.2.
— Self-Initializing Media Segments complying with formats as defined in subclause 6.3.5.

For ISO BMFF-based Media Presentation, the following applies:

-1:2022(E)

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.

i]) Media Segments shall not be self-initializing. The Media Segment format is defined
6.3.4.

If the Media Segment is the last Media Segment in the Representation, this Media §
carry the ' lmsg' compatibility brand. If the Media Segment is not the\last Media S¢
Representation, the '1msg' compatibility brand shall not be present. The '1n
defined in this subclause.

—e
—
e

2) Incase a Representation contains only a single Media Segment, then one of the following
dre valid.

—+ One Initialization Segment as defined in subclauSe 6.3.3 and one Media Segment
subclause 6.3.4 that is not self-initializing:

—  One Self-Initializing Media Segment as defihed in subclause 6.3.5.

Index Segments may be present.

The dontent authoring rules for the Medi@Segments in combination with certain MPD attri
BMFFE-based DASH are provided in subclause 7.3.2.

In cage Sub-Representations are used, the rules in subclause 7.3.4 shall apply.

7.3.2| Media presentation timeline

The presentation time Tpinternal in the media that maps the media to the Media Presenta
shall pe relative to the‘movie timeline, i.e. they are composition times after the application o
for thle track using, ''s1dx"', as defined in ISO/IEC 14496-12.

in subclause

egment may
gment in the

sg' type is

two options

hs defined in

butes for ISO

tion timeline
f any edit list

It is rfecommended that the @timescale attribute in the MPD matches the timescalg field in the
Medip Header-Box of a present track. If the Segment Index ('sidx') box is present, theq] it is further

recornmended that the track for which the Segment Index ('sidx') box appears first
Segmentis the track defining the value of the @t imescale attribute.

n the Media

7.3.3 Authoring Rules for specific MPD attributes

7.3.3.1 Segments starting with media stream access points

No additional requirements beyond those stated in subclauses 5.3.3.2 and 6.3.2.2 are defined.

7.3.3.2 Bitstream switching

If the @bitstreamSwitchingissetto '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 shall not

be present.
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As aconsequence of @bitstreamSwitching beingsetto 'true’', atleast the following conditions are

satisfied:

— The track IDs for the same media content component are identical for each Representation in each

Adaptati

The con
Adaptati

on Set.

ditions required for setting the @segmentAlignment
on Set are fulfilled.

attribute to 'true' for the

The conditions required for setting (i) the @startWithSAP attribute to 2 for the Adaptation Set,

or (ii) the conditions required for all Representations within the Adaptation Set to share the same

value off @mediaStreamStructureld and setting the @startWithSAP attribute to 3-fdr the
Adaptation Set, are fulfilled.

7.3.4 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD\and the attgibute

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 Ihitialization Segment shall

contain the level Assignment (' leva') box.

The attribut¢ @1level 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 assignmeht of media data to levels.

Media data should be ordered such that each level provideS’an enhancement compared to the Jower

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 Index (' sidx ")

box is present in the Media Segment, then:

— asingle track shall be present in the Media Segment;

— asingle movie fragment header shall be present in the Media Segment;

— the bageMediaDecodeT4me in the 'tfdt' of the first movie fragment shall be the edrliest
presentdtion time of the-Segment and may be used for generating the URL for this segment;

— the sum|ofall sampile’ duration of track run boxes (' trun') of the only track fragment box shall
be the presentation'duration of the Segment and may therefore be used to derive the address pf the
next Meglia Segitent from the actual Media Segment without requiring an updated MPD.

7.4 Media Presentationbasedon MPEG-2-TS

7.4.1 General

In this subclause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG-
2 TS as defined in ISO/IEC 13818-1. A MPEG-2 TS-based DASH Media Presentation is described by an

MPD as spec

The general

ified in subclause 5.2. The MIME type of the MPD shall be as defined in Annex C.

rules defined in subclause 7.2 shall apply.

The @mimeType attribute of each Representation shall be "video/mp2t".

The followin
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Initialization Segments complying with formats as defined in subclause 6.4.3,
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.

-1:2022(E)

If the Segment Timeline is in use and the $Time$ templating is applied, the Segment Index shall be

presednt.
7.4.2|Media presentation timeline
The gresentation time T internal in the media that maps the media to the Media Presentation timeline
shall pe the one defined by the PTS in the MPEG-2 TS.
More| specifically, for one Representation, let PTS (i) be the PTS of theyi%" access unit |n the media
stream. Furthermore, let PTSA (1) be PTS (1) adjusted for 33-bit rollgvers, i.e. calculated ps if PTS had
an infinite amount of bits.
Tr ¢alculation is based on differences between PT$(3) and PTS(0), angd therefore
Te (1) =[PTSa (1) =PTSo]1*S/90 000 with PTS, typicallyxPTS (0). With appropriate scaling, PTS,
can b derived from the value of @presentationTimeOf fset attribute.

NOTE If Index Segment is used, S is provided by inthe t imescale field of the ' sidx ' Hox.
If a media stream contains a discontinuity, the/PTSx (1) calculation assumes relatiye timing is
mainfained. Therefore, PTS, (1) is adjusted by the difference between the value of PCR of the first PCR-
bearing packet after the discontinuity and“its interpolated PCR value (calculated using the pre-
discoptinuity PCR rate).
In case of discontinuities, it is_aecommended to add a new Period to reset the value of
@prgsentationTimeOffset.
It is recommended that the(Rtimescale attribute in the MPD match the clock frequency S of the
elementary streams. If the Segment Index (' sidx ') box is present, then it is further recommended that
the media stream for which the Segment Index (' sidx ') box that appears first in the Index Segment is
the elementary streamydefining the value of the @t imescale attribute.
7.4.3| Authoringrules for specific MPD attributes
7.4.3|1 Segments starting with Media stream access points
No additienal requirements beyond those stated in subclauses 5.3.3.2 and 6.4.2.2 are defin€d.
7.4.3.2 Segment alignment

If the @segmentAlignment attribute is set to 'true’, the requirements stated in subclauses 5.3.2
and 5.3.3.2 shall be met. In addition, the Media Segment shall contain only complete PES packets and
sections and only complete access units for each PID, and the first PES packet shall contain a PTS
timestamp.

7.4.3.3 Subsegment alignment

If the @subsegmentAlignment flag is not set to 'false"', the semantics as defined in subclause
5.3.3.2 shall apply. In particular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall contain
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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.

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)ifof X,
Bitstream Switching Segment of Representation Y, and Media Segment i+1 of Representation Y'shall be a
MPEG-2 TS donforming to ISO/IEC 13818-1.

As a conseqpence of the conformance rule as stated in 5.3.3.2, at least the followjng)conditions are
satisfied if @bitstreamSwitching flagissetto 'true':

— The conglitions required for setting the @startWithSAP attribute to 2 for the Adaptation Set, or
the conditions required for all Representations within the Adaptation S€t sharing the same value of
@mediagStreamStructureId and setting the @startWithSAP attribute of the Adaptation [Set 3,
are fulfilled.

— The confditions required for setting the @segmentAlignment attribute set to 'true' fqr the
Adaptation Set are fulfilled.

— PCR sha]l 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 MPD and the
SubRepresentation@level is present, then an Index Segment shall be present and shall confojrm to
the format defined in 6.4.6.4.

The Subsegment Index box - shall contain at least one entry for the valug of
SubRepresentation@levek and for each value provided in the
SubRepreslentation@deperidencylLevel. The remaining attributes of the SubRepresentajtion
element shopld provide sufficient information such that the data contained in the Sub-Representation
can be differgntiated from: the containing Representation as for the MPEG-2 TS no inband assignment of
levels is proyided.

If Subsegment Index is used for extraction of temporal subsequences, PCR should precede the first pytes
of media within'the range indicated in the Subsegment index. Also, encryption keys (if used) should not
change within the duration of a Subsegment.

8 Profiles

8.1 Definition
Profiles of DASH are defined so as to enable interoperability and the signalling of the use of features.

A profile imposes a set of specific restrictions. Those restrictions are typically on features of the Media
Presentation Description (MPD) document and on Segment formats, but may also be on content delivered
within Segments, such as on media content types, media format(s), codec(s), and protection formats, or
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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.

NOTE 1

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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PD is conforming when it satisfies the following:

he MPD is valid in terms of the schema defined in Annex B.
he MPD conforms to the requirements defined in this décument.

he MPD conforms to each of the profiles indicatédyin the MPD@profiles attribute
elow.

| ProfA is included in the MPD@profiles attribute, the MPD is modified into a profile-
ofile conformance checking using the following ordered steps:

he MPD@profiles attribute of thegprofile-specific MPD contains only ProfA.

n AdaptationSet element for' which @profiles does not or is not inferred to ing
emoved from the profile-specific MPD.

Representation element for which @profiles does not or is not inferred to ing
emoved from the profile-specific MPD.
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An MPD is conforming to profile ProfA when it satisfies the following:

1) ProfAisincluded in the MPD@profiles 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 document.

4) The profile-specific MPD for ProfA conforms to the restrictions specified for ProfA.
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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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I profiles are defined for MPEG-2 TS based Media Segmerit formats.

All profiles aIe a subset of the full profile is defined in subclause 8:2.

8.2 Full pr

8.2.1 Gener
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8.2.2 Media
The Media P

— The rule

— The elen

8.2.3 Segme

Representat
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le includes all features and Segment Types defined in this document.

Presentation Description‘censtraints
Fesentation Description(shall conform to the following constraints:

s for the MPD as defined in subclause 7.3 or 7.4 shall apply.

hents and attributes listed in subclause 5.2.3.2 may be ignored.

nt format constraints

ons(@nd Segment formats shall conform to the following constraints:

— Represe

le is identified by the URN "urn smpeg:dash:profile:full:2011".

tations shall comply either with the formats defined in subclause 7.3, referring

o the

Segment formats in subclause 6.3, or to the formats defined in subclause 7.4, referring to the Segment

formats

in subclause 6.4.

8.3 ISO Base media file format On Demand profile

8.3.1 General

This profile is intended to provide basic support for On-Demand content. The primary constraints
imposed by this profile are the requirement that each Representation is provided as a single Segment,
that Subsegments are aligned across Representations within an Adaptation Set and that Subsegments
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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.

isoff-on-

EPIESENtations Not INferTed t0 Mave @profi1es equat to the profite fdemntifier g
subclause 8.3.1 may be ignored.

NOTE A condition to comply with the restrictions defined in subclause 7.3 is that the
equals video/mp4, audio/mp4, or application/mp4.

The elements and attributes listed in subclause 5.2.3.2 may be ignored,

2

PDQtype shall be "static".

The Subset element may be ignored.

=z

either the Period. SegmentList element nor thé. Périod. SegmentTemplate ¢
e present.

low

Hor Adaptation Sets conforming to this profile:

—+ if either the AdaptationSet.SegmentList or the AdaptationSet.Segmen|
element is present in an AdaptationSet element then this Adaptation
may be ignored;

Represéntation element may be ignored;

-+ AdaptationSet elements with AdaptationSet@subsegmentAlignment n
setto 'false' may be ignored;

s defined in

@mimeType

lement shall

tTemplate
Bet element

—+ if either the Representation.SegmentList er the
Representation. SegmentTemplate element is present in a Representation
element then thiSRepresentation element may be ignored;

—+ if the Representation element does not contain a BaseURL element then this

bt present or

greater than 3 may be ignored;

— Representation elements with @subsegmentStartsWithSAP value equal
ignored if both the following conditions hold:

— the containing Adaptation Set contains more than one Representation, and

apSent, zero or

to 3 may be

— no other Representation has the same value for @mediaStreamStructureId.
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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

thref.

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:

formats

in subclause 6.3.

Representations shall comply with the formats defined in subclause 7.3, referring to the Segment

Each Re
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Index §
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Segment.
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bd in subclause 6.3.5.2.

ragment ('moof ') boxes.

egments shall not be present. However, a RepresentationIndex element
Range attribute may be present to signal the byte range for Segiment Index within a |

e media file format live profile

al

s optimized for live encoding and may achieve'latency of a few seconds by encodin
h relatively short duration. Each movie fidgment may be requested as soon as available
nerated URL, so itis not normally necessary to request an MPD update prior to each Seg

ments are constrained so that accessing Representations at Segment boundaries is en
ss switching within one Adaptation Set may be performed by first proce

ation. Although the profile.is’optimized for live services, the MPD@t ype attribute may
' to distribute non-live content, for example in case a live Media Presentation is termir
lable as On-Demand'service.

profile is identified by the URN "urn:mpeg:dash:profile:isoff-1ive:2011

Presentation Description constraints
Fesentation Description shall conform to the following constraints:

s forthe MPD and segments as defined in subclause 7.3 shall apply.

ment

e any

or a
Media

b and

elivery of short Segments consisting of one'or more movie fragments of ISO file format,

using
ment
abled
ssing

ding, decoding and presenting)‘the come-from Representations and then processing the go-

be set
1ated,

The elements and attributes listed in subclause 5.2.3.2 may be ignored.

subclause 8.4.1 may be ignored.

this profile shall have the following constraints:

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

In addition, Representation elements contained in an AdaptationSet element complying to

— Representationelements with @startWithSAP value (either supplied directly or inherited
from the containing AdaptationSet) equal to 3 may be ignored if both the following
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— 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.

— Representation elements with a @startWithSAP value (either supplied directly or

inherited from the containing) absent, zero or greater than 3 may be ignored.

wul in

(@)

o <

R
f

H

- AdaptationSet elements with a @segmentAlignment value 'false' or'dHsent may be
ignored.

~ Representationelements with @startWithSAP value (either supplied directly or inherited

from the containing Adaptation Set) equal to 3 may be ignored-if both of the following
conditions hold:

— the containing Adaptation Set contains more than one Réprésentation, and

— no other Representation has the same value for @médiaStreamStructurelld.

ubset elements may be ignored.

lements using the @x1ink:href attribute may. be ignored from the MPD. The Representations

onforming to this profile are those notcaccessed through an Adaptation Set that uses an

xlink:href.

Vhen the MPD is updated, the value of MPDRavailabilityStartTime shall be thg same in the
riginal and the updated MPD.

Segment format constraints

epresentations and Segments referred to by the Representations in the profile-specific|MPD for this

epresentations.shall comply with the formats defined in subclause 7.3, referring to the Segment
brmats in subgclause 6.3.

ach Repfesentation shall have one Initialization Segment and at least one Media Segmgnt.

subclause 6.3.4.3,i.e. the brand 'msix".

edia-Segments containing multiple Media Components shall comply with the formags defined in

In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be
placed before any Movie Fragment ('moof ') boxes.

Index Segments shall not be present.

8.5 ISO Base media file format main profile

8.5.1 General

This profile is identified by the URN "urn:mpeg:dash:profile:isoff-main:2011".
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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.

— Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.5.1 may be ignored.

— The Suh
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Representation elements with a @startWithSAP value (either supplied direc
inherited from the containing AdaptationSet) absent or zero may be igno

resentation elements with, @startWithSAP value (either supplied directly or inhg
from the containing AdaptationSet) equal to 3 may be ignored if both the follg
conditions hold:

the containing Adaptation Set contains more than one Representation, and

no other Representation has the same value for @mediaStreamStructurelId.
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Howing constraints shall be met:

— Representations shall comply with the formats defined in subclause 7.3, referring to the Segment

formats

in subclause 6.3.

— Atleast one SAP of type 1 to 3, inclusive, shall be present for each track in each Subsegment.

— In Media Segments, all Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be

placed b
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efore any Movie Fragment (' moof ') boxes.

© 1SO 2022 - All rights reserved


https://iecnorm.com/api/?name=21af44d1a4f788ca824235ef3dc0d1f8

ISO/IEC 23009-1:2022(E)

— 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.thebrand '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.

This profile is identified by the URN "urn:mpeg:dash:profile:mp2t-main:2011".

8.6.2| Media Presentation Description constraints
The Nledia Presentation Description shall conform to the following constraints:

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

|
=3

he elements and attributes listed in subclause 5.2.3.2 may be ignored:!

— Hepresentations not complying with the restrictions defined in subelause 7.4 or not inf¢rred to have
@profiles equal to the profile identifier as defined in subclause'8.6.1 may be ignored,

— HRepresentations not in group 0 may be ignored.
— SYubset may be ignored.
— Hepresentations containing the SegmentTimeline element may be ignored.

It shall be possible to present a presentation conforming to this profile without resolving
@xlink:href in AdaptationSet Or SegmentList elements. Any initial Peripd elements
using @xlink:href may be ignored, and the first non-excluded Period shall havg an explicit
@start attribute. After the first non-excluded Period, there shall be no Period using @x] ink:href.

|
=

Vhen the MPD is updated, the value of MPD@availabilityStartTime shall be th¢ same in the
riginal and the updated MPD.

o

8.6.3| Segment format constraints

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

— HRepresentations shall comply with the formats defined in subclause 7.4, referring to the Segment
fprmats in subclause 6.4.

8.6.4 Comments and recommendations
The following may be used, if desired:
— Representations not complying with the restrictions defined in subclause 7.4 may still be present,

but the presentation should be presentable if they are ignored;

— Both SegmentTemplate or SegmentList elements may be used; the normal case is the use of
SegmentList elements; however, clients should be capable of handling SegmentTemplate
elements.

For Representations conforming to this profile:
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gments 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
containing MPD) to ' false'.

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.
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Presentation Description constraints

Fesentation Description shall conform to the followihg constraints:

constraints of MPEG-2 TS Main Profile as defined{in subclause 8.6.2 shall be obeyed.
hents and attributes listed in subclause 5.2.3.2 may be ignored.

htations not complying with the restrictions defined in subclause 7.4 or not inferred to
les equal to the profile identifier as‘defined in subclause 8.7.1 may be ignored.
dex Segment is provided, any-Adaptation Set with @subsegmentAlignment s
' may be ignored.
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For Represe

tatiors and Segmrents referred to by the Represemntations i the profite-specific MPDfo

profile, the following constraints shall be met:

formats

in subclause 6.4.

r this

Representations shall comply with the formats defined in subclause 7.4, referring to 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.
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— 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.

— Foran Index Segment, any single Segment Index (' sidx ') box may either reference media, or other

8.7.4
For R

sidx', but the same 'sidx' box may not reference both.

Recommendations

epresentations conforming to this profile, it is recommended that:

— Index Segments be supplied,

— g
~

881
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50 Base media file format extended live profile

General

profile is largely an extension of ISO BMFF Live profile as described in subclaus
ment. The main extensions are non-exclusion of remote elements-and features intro|
d edition of this document, such as events.

profile also imposes additional restrictions on MPD and”Segment format in ordel
mentations.

[SO-Base media file format extended live profile is identified by the foll
:mpeg:dash:profile:isoff-ext-1ive:2014".

Media Presentation Description constraints

1 General
ledia Presentation Description shalltonform to the following constraints:

he rules for the MPD and the Segments as defined in subclause 7.3 shall apply.
eriods which do not conferm to the constraints in subclause 8.8.2.2 may not be presen

epresentations not‘inferred to have @profiles equal to the profile identifier a
ubclause 8.8.1 may)be ignored.

2 Constraints on Period elements

he Subset element may be ignored.

b 8.4 of this
duced in the

" to simplify

wing URN:

ted.

s defined in

he®Period. SegmentList element shall not be present.

— If a Period contains multiple Adaptation Sets with @contentType="video" then at least one
Adaptation Set shall contain a Role element with

@schemeIdUri="urn:mpeg:dash:role:2011" and @value="main"

and each Adaptation

Set containing such a Role element shall provide perceptually equivalent media streams.

— AdaptationsSet elements that do not conform to subclause 8.8.2.3 may be ignored.
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8.8.2.3 Constraints on AdaptationSet elements

— AdaptationSet element can be ignored unless AdaptationSet.SegmentTemplate is
present and/or for each Representation within this Adaptation Set
Representation.SegmentTemplate elementis present;

— 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’;

— AdaptationSet@startsWithSAP is presentand has value of 1 or 2;

— Represientation elements that do not conform to subclause 8.8.2.4 may be ignored.

8.8.2.4 Constraints on Representation elements

— Represeptations with value of the @mimeType attribute other than video7mp4, audio/mp4,
applidation/mp4, or text/mp4 may be ignored. Additional ,profile or codec specific
parameters may be added to the value of the MIME type attribute.

— IfRepresentation. InbandEventStreamor SubRepresentation. InbandEventStyream
are present, this Representation can be ignored.

8.8.3 Segment format constraints
Representations and Segments complying to this profile shall meet the following constraints:
— Represeptations shall comply with the formats defined in subclause 7.3.

— In Mediq Segments, all Segment Index (' sidx ') and Subsegment Index (' ssix ') boxes, if present,
shall be placed before any Movie Fragment'('moof ') boxes.

— Index S¢gments shall not be present:

8.8.4 Inbangl Events

If an AdaptationSet element inferred to have this profile within contains an InbandEventStyream
element, and InbandEventStream@schemeIdUri has value "urn:mpeg:dash:event:20012",
all representations within-this adaptation set shall contain aligned inband events.

NOTE 1 | MPD ‘wvalidity expiration inband events (see subclause 5.10.4.2) are essential for cprrect
presentafion o6f content formatted for the ISO BMFF Extended Live profile.

NOTE 2 —Theauthorcam assurne that, for eactr vatue of MPDRoub T TshTTme they anmournce using MPD
validity expiration event(s), the DASH Client receives and processes at least one Event Message (' emsg') box
with this value in course of normal playback of this Period.

8.9 ISO Base media file format extended On Demand profile

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.
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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".

8.9.2 Media Presentation Description constraints

8.9.2.1 General

The Media Presentation Description shall conform to the following constraints:

Therules forthe MPD and the Qngmnnfc as defined insubclause 7.3 shall npp]y

Heriods which do not conform to the constraints in subclause 8.9.2.2 may not be presen

Representations not inferred to have @profiles equal to the profile identifier a
ubclause 8.9.1 may be ignored.

(%]

2

PDQtype shall be "static".

8.9.2|2 Constraints on Period elements

The Subset element may be ignored.

Neither the Period. SegmentList element nor thelPeriod.SegmentTemplate ¢
He present.

If a Period contains multiple Adaptation Sets-with @contentType="video" then
Adaptation Set shall contain a Role element
@schemeIdUri="urn:mpeg:dash:irole:2011" and @value="main" and eac
Set containing such a Role element.$hall provide perceptually equivalent media strean

AdaptationSet elements that-do not conform to subclause 8.9.2.3 may be ignored.

8.9.2|3 Constraints on AdaptationSet elements

Representation.BaseURL is present.

(el

F either the-AdaptationSet.SegmentList or the AdaptationSet.Segmen
lement.is present in an AdaptationSet element then this AdaptationSet eler
bnoned:

— D

ted.

s defined in

lement shall

at least one

with
h Adaptation
1s.

AdaptationSet element can be ignored unless for each Representation within this Adlaptation Set

tTemplate
nent may be

[Fam AdaptationSet element tontains more tham ore- Representation eleme

nt, then this

AdaptationSet element can be ignored unless AdaptationSet@subsegmentAlignment is

present and has value of 'true’; and AdaptationSet@subsegmentStartsWithSA
and has value of 1 or 2.

Representation elements that do not conform to subclause 8.9.2.4 may be ignored.
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8.9.2.4 Cons

— Representations with value of the @mimeType attribute other than video/mp4,

applic

009-1:2022(E)

traints on Representation elements

ation/mp4, or text/mp4 may be ignored. Additional profile or codec sp

parameters may be added to the value of the MIME type attribute.

audio/mp4,

ecific

— 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
Repres|entation element may be ignored.

— IfRepresentation consists of a single Segment that complies with Indexed Media Segment,or Indlexed
Self-Init{alizing Media Segment, this Representation element can be .ignored uynless
SegmentBase(lindexRange is present.

8.9.3 Segment format constraints

Representations and Segments complying to this profile shall meet the following constraints:

— Represeptations shall comply with the formats defined in subclatuse 7.3, referring to the Segment
formats|in subclause 6.3.

— Each Rgpresentation shall have one Segment that eitheh*(i) complies with the Indexed| Self-
Initializing Media Segment as defined in subclause 6.3.5:2 or (ii) complies with the Self-Initializing
Media S¢gment as defined in subclause 6.3.5.1 and the\Index Segment is present.

— For Indgxed Self-Initializing Media Segments all'Segment Index ('sidx') and Subsegment [ndex
("ssix[ ) boxes shall be placed before any Mavie Fragment (' moof ') boxes.

— Event Mpssage (' emsg ') boxes shall natybe present.

8.10 ISO Base media file formatcommon profile

8.10.1 Gengral

This profile |s a restricted combination of both extended profiles described in 8.8 and 8.9. Use df this

profile implips that one can have a mix of two profiles in a single MPD, but not within the same Perjod.

The 1SO-Bgse media. file format common profile is identified by the following |URN:

"urn:mpeg|:dashaprofile:isoff-common:2014".

8.10.2 Medja Presentation Description constraints

8.10.2.1 General

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.

— 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".
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Each Period shall conform either to constraints in subclause 8.8.2.2 or to constraints in subclause
8.9.2.2.

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
8.11.

This

broad
is baj
restri

U

3 —

oW

I

ISO Base media file format broadcast TV profile

1 General

profile provides a restricted profile primarily for distributing broadcast;TV over b
Iband services, including service offerings for combined unicast and broadcast service
ed on ISO BMFF. In order to enable those advanced use cases, this profile introdu
ctions that follow compared to the extended live profile:

se asingle @timescale for all Representations in one Adaptation Set.

se Segment Timeline for signalling of segment durations:

The timing of the segments in the MPD is accurate:

The Segment Timeline may be on Representation level to allow different segment
different Representations. However;, it may be defaulted on Adaptation Set levg

The Segment Timeline may use open ended @r (-1) or closed @r (>=0).

The Segment Timeline may use Segment sequences and Hierarchical Templating.
ach Representation shall.ptovide at least one RandomAccess element.

Fan Adaptation contains more than one Representation, then at least one Switchingsé
e present.

egment alignment and start with SAP signalling may be used for backward compatible
ut should-generally not be used.

ata URLs as defined in IETF RFC 2397 may be used for Initialization Segments.

oadcast and
5. The profile
res the main

durations in
p].

blement shall

Heployments

The [SO-Base media file format broadcast TV profile is identified by the following URN:
"urn:mpeg:dash:profile:isoff-broadcast:2015".

8.11.2 Media Presentation Description constraints

8.11.2.1 General

The Media Presentation Description shall conform to the following constraints:

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

— The rules for the Segments as defined in subclause 7.3.5 shall apply.
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Periods which do not conform to the constraints in subclause 8.11.2.2 may not be presented

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

8.11.2.4 Copstraints on Representation elements

192

8.11.2.3 CoIstraints on AdaptationSet elements

The Subset element may be ignored.

The Period. SegmentList element shall not be present.

Adapta|tionSet elements that do not conform to subclause 8.11.2.3 may be ignored.

AdaptationSet element may be ignored unless AdaptationSet.SegmentTemplatg
present and/or for each Representation within this Adaptation
Representation.SegmentTemplate elementis present;

is
Set

AdaptationSet element may be ignored unless AdaptationSet :RandomAccess is present
and/or for each Representation within this Adaptation Set Representation.RandomAcfkess

element|is present;

Adapt
Set R
elements conform to subclause 8.11.2.5;

InBandEventStream shall only be used on Adaptation Set level;

Represjentation elements that do not.conform to subclause 8.11.2.4 may be ignored.

AdaptationSet element that contains more than one-Répresentation may be ignored ynless

tionSet.Switching is present and/or for €ach Representation within this Adaptation
presentation.Switching element is - present and all the SegmentTempllate

Represeptations with value of'the @mimeType attribute other than video/mp4, audio/mp4,
applidation/mp4, or-\text/mp4 may be ignored. Additional profile or codec specific

parameters may be addédto the value of the MIME type attribute.

Representation’elements may be ignored if Representation.RandomAccess element |s not

present pnd also\no AdaptationSet.RandomAccess element is present.

InBand|EventStream shall 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.
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— 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.

8.11.2.5 Constraints on SegmentTemplate elements

@initialization attribute may include data URLs as defined in I[ETF RFC 2397.

8.11.3 Segment format constraints

Representations and Segments complying with this profile shall meet the following constraints:

8.11.4 MPD Updates and Inband Event Streams

In ordler for a DASH Client to operate without frequent MPD requests\and use the informati
in Inhand Event Streams, the content authoring needs to obey certain rules.

epresentations shall rnmplv with the formats defined in subclause 7.3 .5

ubclause 5.3.9.6.5 are used, then the first Segment of a Segment Sequence shalllnot c:
rand in the Segment Type box ('styp') as major brand and all other Segments of
equence shall carry ' dums ' brand in the Segment Type box (' styp')as.major brang

LoD »n —

F Segment Sequences as defined in subclause 5.3.9.6.4 and Hierarchical Templating as defined in

irry ' dums''
the Segment
.

bn contained

In cage of MPD@type="dynamic" and the MPD indicates that one or several Representati(Ln(s) contain

an inband event stream in order to signal MPD validity expirations, then the following appli

The MPD@publishTime shall be present.
The MPD@minimumUpdatePeriod should be'set to a small number, preferably 0.

Hor each newly published MPD that includes changes that are not restricted to any of {
(p-g- a new Period):

-+ The value of the MPD@minimumUpdatePeriod is changed,

The value of a SegméntTimeline.S@r has changed,

A new SegmentTimeline. S element is added, and

Any information that is no longer in the availability time window.

=

he follewihg shall be done:

S:

he following

—{@anew MPD shall be published with a new publish time MPD@publishTime;

— an 'emsg' box shall be added to each segment of each Representation that
InbandEventStream element with

— scheme id uri="urn:mpeg:dash:event:2012",

— (@value either setto 1 or setto 3,

contains an

— the value of the MPD@publishTime of the previous MPD as the message data.
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8.12 DASH profile for CMAF content

8.12.1 General

ISO/IEC 23000-19 defines the common media application format for segmented media. The CMAF
addressable media objects, also known as resources, may be delivered in a DASH Media Presentation.

Common Media Application Format (CMAF) specifies content formats independently of any manifest
format and defines the structural format of CMAF Tracks and relationships between these tracks. CMAF
is built on the ISO Base Media File Format (BMFF) as defined in ISO/IEC 14496-12 and its Segments follow
the ISO BMFF Segment constraints as defined in subclause 6.2.

Inorderto 9le CMA TCENT 1N DAS profiles are delir T e [ 'o'no

— The DASH core profile for CMAF Content is defined in subclause 8.12.5. This profile addregses a

— The DASH extended profile for CMAF Content is defined in subclatise 8.12.6. This profile isjmore

sourg¢es need to happen. In this case it is not always practical and feasible to map a (MAF

In order to introduce the CMAF Mapping to DASH, a CMAF gcontent model introduced in subclause §.12.2
and high-leyel mapping considerations are provided imsubclause 8.12.3. Subclause 8.12.4 prqvides
common copstraints for the DASH profile for media,content. Finally, some conformance checking
consideratiops are provided in subclause 8.12.6.

Example MPPDs for this profile are provided in Annex G.

While the mappings defined by these profileSymay not be the only possible mapping of CMAF content to
DASH, itis intended to enable the distribution of CMAF generated contentin DASH in a consistent mgnner.

The profiles|may also be used to provide a simple and well-defined manifest format for CMAF content,
for example |for the exchange of CMAF. Such an MPD may also be used to describe the relationship of
stored CMAK Resources.

8.12.2 CMAF content model for DASH profile definition

8.12.2.1 Operview

This subclause introduces the main features of CMAF and defines the relevant terms in order td map
CMAF contetllt to DASH Segments and provide the relevant MPD information.

The CMAF content model is shown in Figure 7 with a very principle mapping to DASH.
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Figure 7 — CMAF Content Model

8.12.2.2 CMAF Addressable Objects
CMAF, as defined in ISO/IEC 23000-19, provides the\following addressable objects:
- CMAF Track File

- CMAF Chunk

- CMAF Segment

For dgtails, please refer to the CMAF specification in ISO/IEC 23000-19.

CMAF Fragments and CMAF Chunks may be embedded in DASH Segments. In the context of this standard,
DASH Segments are the addressable units, i.e. units with an assigned URL.

Note fthat in practicalapplications,

- CMAF Track'Files are analogous to DASH Self-Initializing Media Segments

—+ CMAEHeaders are analogous to DASH Initialization Segments

-\ CMAF Segments (consisting of one or more CMAF Fragments or CMAF Chunks) are pnalogous to
DASH Media Segments.

8.12.2.3 CMAF Track Data Model

In the context of this document, the following definitions are relevant for CMAF Tracks as defined in
ISO/IEC 23000-19. For each CMAF Track k (k=1, .., K) in a CMAF Switching Set, the following features
are defined:

— CMAF Header CH[k], k=1,..,K

— CMAF Fragments CF [k, i], i = 1,2,3,.. N,with
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— The position in the CMAF track i
— The earliest presentation time: t £ [k, i]

— The CMAF Fragment duration: df [k, 1] = tf[k,i+1] - tf[k,1i]

— Optionally, wall-clock time assigned to the earliest presentation time of CMAF

Fragment: twc [k, i]

— One or possibly more CMAF Chunks cC[k,i,31, J = 1,2,3,.., C[1i]

— Number of chunks in a fragment C [ 1]
— Position in the fragment 7
— Earliest decode time tc [k, i, J]

— Chunk duration in decode times dc [k, i, J]

— The ¢arliest presentation time of the first fragment, i.e. t £ [k, i=77

— The dluration of the CMAF Track is defined as dt [k]

— The

The
Tlk

8.12.24 C

[MAF Track has an assigned media profile, whichincludes:
- CMAF media profile brand

- Suitable MIME Type string providing

— Media type

— Codecs parameter,

— Profiles parameéter

CMAF Track has—samples sample [k, s] with s=1,..,S, each with presentation
s].

MAF Switching Set Model for this Specification

From the constraints on a CMAF Switching Set as defined in ISO/IEC 23000-19, the following holds

196

AllC

MAF Tracks in a Switching Set conform to one media profile.

time

One CMAF header is identified to be the "CMAF Principal Header" which has the highest decoding
requirements and as such can initialize a media pipeline for decoding any other track in the
Switching Set. This header referred as CMAF Principal Header CH*.

The CMAF Header for each CMAF Track in a Switching Set is defined such that appending it to the
track buffer does not result in a reinitialization of the decoding and rendering pipeline.

Each CMAF Track in a Switching Set has the same number of CMAF Fragments.
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— The earliest decoding times of the CMAF Fragments at a position i in different CMAF Tracks of a

CMAF Switching Set are identical.

The earliest presentation times of the CMAF Fragments at a position i in different CMAF Tracks

of a CMAF Switching Set are identical, ie the value of t f [k, 1] is the same for all k in the switching

set.

Switching Set are identical, ie the value of df [k, i] is the same for all k in the switc

The fragment duration of the CMAF Fragments at a position i in different CMAF Tracks of a CMAF

hing set.

Note

8.12,

Thers
presd

8.12.

8.12.

This
Presd

8.12,

Lanl} | A £ 1 Fal W & W oIS 1 T e B | H A | A 1 h S o 4=l | A
I'1IT Uuldlivull Ul T4alll UIViAI" UUdUK UL [ K] 15 TUCIILILAD dIlIU UCIIIICS UIT UuUul dtiUll

Switching Set dt.

2.5 CMAF presentation timing model

b are multiple timelines involved in the authoring, playout, and rendering CMAF tra
ntation:

Each trackis a sequence of timed samples sample [k, s] with's=1, ..., S, each with
time T [k, s]. Each sample has a decode time and duration and may also have a
(display) time offset. Edit lists may be used to override the implicit direct mapping
timeline, into the timeline of the overall movie. The movie timeline is used to synch
Tracks in a CMAF presentation and also serves.as)the synchronization source for pl
DASH player, or in an HTML 5 media element and media source.

Movie timelines are aligned between all.CMAF Tracks in a CMAF presentation, but i
[SO BMFF files the isn’t required to beat a presentation time 0.

In addition, each CMAF Track may’have assigned an anchor wall-clock time (e.g. U]
wall clock time may be used-to relate a presentation time of the track to wall-cl
example expressing the.timie when the corresponding sample was captured,

packaged.

3 CMAF to DASH Mapping Principles

3.1 General

subclausendocuments some high-level considerations on how to map and de
ntations in'DASH. [t addresses both time mapping and structural mapping.

3.2 \_Timing Model Mapping

pf the CMAF

that the equalities above only hold for CMAF Fragments, not necessarily for GMAF Chunks.

cks within a

presentation
composition
of the media
ronize CMAF
hyback - in a

n contrast to

C time). The
bck time, for
encoded, or

bliver CMAF

CANA R oa dxaie s d ol oo o o

The

GIVINI lllalJIJllls l.ll lllbll.l

] and + 7 0 )
TCS—altra C T 1S

xplained in

ISO/IEC 23000-19. References are provided in the following and their mapping to DASH is explained.

In the context of this profile, the CMAF presentation time equal to zero as defined in ISO/IEC 23000-19 is
mapped to the start of a DASH Period. As a consequence of this,

— the start of a Period is also aligned with the earliest video media sample presentation time.

— Each CMAF Track is mapped to a DASH Representation r.

— The presentation time offset in DASH is identical to the earliest video media sample presentation
time. The earliest video media sample presentation time is derived as the movie time of the track
according to regular file format principles taking into account the baseMediaDecodeTime and, if
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present, the composition offset, and the track edit list (in the track header). Note that the earliest
presentation time of a CMAF Fragment may not be the presentation time of the first sample in
decode time of the CMAF Fragment.

The presentation time offset is mapped to a DASH MPD by the value of the
@presentationTimeOffset.

The mapping of non-video tracks to DASH Periods is such that the media samples in audio and
subtitle CMAF tracks whose durations overlap the earliest video media sample presentation time
will only be partially presented, starting at the earliest video media sample presentation time.

To maintain synchronization of all tracks of a single CMAF Presentation within a DASH Period,
the presentation time offset of every CMAF switching set from the same CMAF Presentatoin needs
to be equivalent, which means equal presentation time offsets, but possibly different integer
valug¢s and timescales per CMAF switching set. However, DASH permits to map multiple CMAF
Pres¢ntations to one Period (for example a main content and an alternative)content). Hence,
CMAF Tracks in one Period belonging to different CMAF Presentations are prefdrably
diffeyentiated accordingly.

For the mapping a CMAF Presentation to a DASH Period, the videgtrack is assumed to He the
primpry track and hence, the Period duration is determined by the duration of the CMAF yideo
track.

In certain cases, only a time span of a CMAF Presentation*may be mapped to single Period, or a
CMAF Presentation is provided in multiple DASH Périods. In the context of this profile, 4 time
span| of a CMAF Presentation mapped to a DASH-Period also needs to conform to a CMAF
Pres¢ntation. For this to hold, only specific time spans of a CMAF Presentation can be mapped,
namely

The gtart of the Period needs to coincidewith the start of a CMAF video fragment.

The ¢nd of a Period needs to coincide with the end of a CMAF video fragment in case of the DASH
CMAF core profile.

Sequential and continuaus- playback of independent CMAF Presentations in DASH cgn be
accomplished by each-6MAF Presentation being mapped to a single Period and playing back a
sequence of Periods.  Specifically, it is assumed that the CMAF Presentations are played in
sequence as follows:

For gny CMAE-Presentation contained in a Period p=1, .., P, the Period starttime PS[T [p]
reflects, (the actual time that elapses after playing the media of all prior CMAF
Presentations/Periods in the sequence of these presentations relative to the PST [1] of the first
CMAF Presentation/Period in the sequence.

The Period extends until the PST of the next Period/CMAF Presentation, or until the end of the
sequenced presentation in the case of the last Period/CMAF Presentation.

The difference between the PST [p] of a Period/CMAF Presentation and the PST [p+1] time of
the following Period/CMAF Presentation, is the Period/CMAF Presentation duration PD[p] in
Media Presentation time of the media content represented, i.e. PD[p]= PST[p+1]- PSTI[p].

Period boundaries permit playback of content for timeline continuous CMAF Presentations or for
timeline discontinuity. Continuity can be considered in different domains:
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Continuity in terms that the presentation time is continuous across Period boundaries. DASH
permits both, timeline continuity and discontinuity.

Continuity in terms of remaining in the Initialization of a single CMAF Switching Set/DASH
Adaptation Set, or to terminate and re-initialize. DASH again permits both, continuation with the
same Initialization or changing the Initialization.

Whereas CMAF does not provide any specific support in cases where a decode time discontinuity,
for example resulting from one or more missing or damaged CMAF fragments in a continuous
CMAF presentation, DASH supports the signalling of such gaps and the maintenance of the

8.12.3.3 Mapping of CMAF Structures

timelines. Faor nvamp]n these can be cp]if into mn]fip]n pnrinr‘]c orthe DASH Segment Timeline
T 7 O

functionality can be used.

Diffefent mappings of CMAF Presentations and structures to DASH MPDs may exist. This profile defines

a conkistent mapping of CMAF Presentations and structures to a DASH Media-Presentation.

Specifically, the DASH profiles for CMAF content as defined in this subclause address arld define the

following:

The mapping of a single CMAF Presentation to a single DASH Period.
The mapping of multiple independent CMAF Presentations into a single DASH Perigd in order to
allow the client to select a CMAF Presentation forplayback, e.g. in case a main content and an

alternative content is provided.

The mapping of a single CMAF Switching'Set to a single DASH Adaptation Set. This|includes the
signalling of CMAF Principal Header information in DASH MPD Adaptation Set paraineters.

The mapping of a single CMAF Trackto a single DASH Representation. This includes the signalling
of CMAF Header information in-DASH MPD Representation parameters.

The exact time mapping ofaCMAF Presentation to a DASH Period and the relevant Period related
MPD signalling parameters.

The creation of multiple Periods from a single CMAF Presentation and the appropripte MPD and
cross-Period signalling.

The sequencing of multiple independent CMAF Presentations into a DASH Media Pregentation for
contigupus playback and the relevant signalling.

The’ insertion of an independent CMAF Presentation into the middle of anpther CMAF

Presentation as part of DASH Media Presentation and the relevant signalling,

Additional mapping considerations.

In the context of this profile, CMAF Switching Sets support seamless switching as defined in subclause
4.5. Seamless switching can be achieved in DASH operations as follows:

1)

2)

The content author provides the Representations A and B as referred in subclause 4.5 being
conformant to a CMAF Track that is part of the same CMAF Switching Set.

The client can switch at the start of DASH Segment or Subsegment (as long as the associated SAP
Type is 1 or 2), i.e. at presentation times that coincide with the start of a CMAF Fragment.
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8.12.3.4 Mapping of CMAF Addressable Objects
CMAF Addressable Objects may be mapped directly to DASH Segments. The profile defined in this

subclause pr
Specifically,
CMA

CMA

CMA
in CM

CMA

The profile
information]

81235 M

CMAF introd
Based on thd
8.12, it is col
defines a CM

In order to
information
independent
MPD.

For a media
information

— ACM
medi

— The {

@mirp

— The (
to th

ovides a consistent mapping to CMAF Addressable Resources to DASH Segments.

F Headers are directly mapped to DASH Initialization Segments.

F Segments and CMAF Chunks are directly mapped to DASH Media Segments.

CMAF Segments are directly mapped to DASH Media Segments.

F Chunks may mapped to DASH Media Segments. In addition, the presence of CMAF et
[AF Segments may be signalled in the DASH MPD.

| Track files are directly mapped to DASH Self-Initializing Segments.

hlso provides the information how the DASH Representation information (URLs, t
is obtained for CMAF Addressable Resources.
apping of Media, Encryption and CMAF Header Informatien‘to MPD

uces the concept of media profiles. A CMAF media profileis defined in ISO/IEC 2300
definitions and alignment defined in the DASH profiles\for CMAF content in this subg
nsidered sufficient a for a media codec to be delivered and integrated in DASH as lon
AF media profile is defined and one of these defingd/profiles is used.

integrate the media profile in DASH, for gach media profile the essential and rel

requirements and recommendations for{the mapping of CMAF Header information in

codec to be used together with-the DASH profile for DASH-based profile, the follg
heeds to be provided:

AF media profile definitiod.with all the requirements according to ISO/IEC 23000-19
a profile.

tatic mapping of/parameters to a DASH MPD, in particular to the MPD parameters, sy
heType, @codécs, @containerProfiles, etc.

lynamic miapping of parameters to a DASH MPD from a CMAF Principal Header, in part
e MPD parameters, such as @maxWidth, @maxHeight, etc.

Similar aspe

1unks

ming

0-19.
lause
> as a

pvant

in a DASH MPD can be documented. This DASH profile defines some generic media profile

fo the

wing

for a

ch as

cular

ded.

Cts@pply for encryption and DRM information, for which an adequate mapping is prov

8.12.4 DASH profiles for CMAF content - Common constraints

8.12.4.1 General

This subclause 8.12.4 defines detailed requirements and recommendations for the mapping of CMAF
Presentations to DASH Media Presentations. According to the definition and usage of DASH profiles, the
constraints may also apply to subsets of Media Presentations for example to Representations, Adaptation

Sets or Perio

ds.

In the remainder of the subclause 8.12.4, the constraints are summarized as DASH profile for CMAF
content constraints.
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8.12.4.2 Segment and Representation Constraints

If the DASH profile for CMAF content constraints apply to a DASH Representation, then the following holds
for this Representation:

— Each Media Segment of the Representation shall conform to a CMAF Addressable Media Object as
defined in ISO/IEC 23000-19.

NOTE1 By conforming to a CMAF Addressable Media Object the Media Segment automatically also
conforms to a DASH Delivery Unit Media Segment as defined in subclause 6.3.4.2.

— The Initialization Segment, if present, shall conform to a CMAF Header as defined in
ISO/IEC 23000-19.

NOTE 2 By conforming to a a CMAF Header the Initialization Segment automatically-also|conforms to a
DASH Initialization Segment as defined in subclause 6.3.3.

—+ The Representation shall conform to a CMAF Track as defined in ISQYIEC 23000-19|as well as to
a DASH Representation as defined in subclause 5.3.5.

— The @timecale shall be set to the timescale of the Media Header Box ('mdhd')|of the CMAF
track.

— If every DASH Segment conforms to CMAF Fragment constraints and if @stargWithSAP is
present, it shall be set to value 1 or 2.

— Ifthe SegmentTimeline element is present for this Representation, then the follgwing holds:

— For every CMAF Fragment i, with i = 1,2,3,.. N, an entry in an S elernent shall be
present with

— @t setto earliest\presentation time: tf [k, i]
— @d set to EMAF Fragment duration: df [k, i]

— Ifeach CMAF Chunk is an addressable media object, then @k shall be set to tlhhe number of
chunks ifiithis CMAF Fragment C [k, 1] according to the Segment Sequence|definition in
subclause 5.3.9.6.4.

— dfi.consecutive CMAF Fragments have the same duration, their correspondipg S element
should be combined to a single S element.

—.df the @duration attribute is present for this Representation and the value of the attribute is

c 1 3 +1
ICTICITCU LU d5 dU L, UICII

— the following shall hold for each CMAF Fragment i,withi = 1,2, 3, .. N, the following
shall hold:

((i-1)+0.5)*dur <= (tflk,i+1]-tf[k,1]) <= (i+0.5) *dur,

— the Representation shall have assigned a @startWithSAP attribute with the value set
to1lor?2.

— Ifthe Representation is a Self-Initializing Media Segment, then
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— the Representation shall have assigned a @subsegmentStartsWithSAP attribute with
the value set to 1 or 2.

— the Representation shall conform to a CMAF Track file;

— the Representation shall conform to the Indexed self-initializing Media Segment as
defined in subclause 6.3.5.2 and exactly one Segment Index ('sidx ') box shall be used
and shall be placed before any Movie Fragment ('moof ') boxes.

— The following applies for the Segment Index (' sidx"')

— The reference ID shall bethe trackID of the CMAF Track

— The timescale shall be identical to the timescale of the Media Header Box
("'mdhd") of the CMAF track.

— the earliest_presentation_time shall be set to tf[k,1].

— reference count shall be set to the number of CMAF Fragments, N, in the
CMAF Track

— Each CMAF Fragment shall be mapped to exactly one Subsegment as follows

— The reference type shall be&set to 0.

— The referenced sizeds)set to accordingly, with value being af]least
the size of the CMAF Fragment but may be larger if additional data is
included in the track.

— starts_with \SAP shall be setto 1.

— The subs€égment durationissettodf[k,1i].

— SAP, type shall be setto 1 or 2.

—(SAP delta_ time shall be setto 0.

— If myltiple CMAF:€hunks are present in Media Segments, Resynchronization Points should be
signdled as defined in subclause 5.3.13.

— Evenft message streams may be signalled with InbandEventStreamelements. If Event message
stre:|ms are relevant for client processing, they should be signalled using the [ with
InbandEventStream elements. For details on signalling and the placement of Event Message
boxes, please refer to subclause 5.10.

8.12.4.3 Adaptation Set Constraints

If the DASH profile for CMAF content constraints apply to an Adaptation Set, then the following holds for
this Adaptation Set:

— Each Representation shall conform to the Representation constraints as defined in 8.12.4.2.

— All Representations in the Adaptation Set shall conform to the CMAF Track requirements for a
CMAF Switching Set as defined in ISO/IEC 23000-19.
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— A CMAF Principal Header should be provided by one of the two following means:

— AnQinitializationSetRef attribute that references an Initialization Set that itself contains
a@initialization attribute. The value of this attribute references a CMAF Principal Header
for the Adaptation Set.

— An@initializationPrincipal attribute that references a CMAF Principal Header for the
Adaptation Set.

NOTE1 If no CMAF Principal Header is explicitly signalled, the Initialization Segment of the
Rnprncnnfnfinn with the highpcf value forthe Qb andwidth attribute can serve as CMAFE Pri ]Cipa] Header.

— The @contentType shall be set according to the hd1r type of the CMAF Prin¢ipal Header of the
Switching Set, i.e. to

— videtovideo,

— sountoaudio,

— subttoapplication

— textto text

— The @mimeType shall be setto "<contentType>/mp4".
NOTE 2  Setting @mimeType to "<contentType>/mp4, profiles='cmfc'" is cqrrect, but can
result that the media stream is not recognized. Hence, conformance to the CMAF profilq is preferably

documented by the @containerProfiles signalling.

— The@containerProfiles parameter should be present. If present, it shall includg at least one
profile string, namely a structural brand being either 'cmfc' or 'cmf2'. In addition, it should
include a CMAF media prefile’brand.

NOTE3 A CMAF Media profile brand is not required as conformance to a structural CMAF brand can be
sufficient.

— The @codeqgs parameter shall be set to according to the sample entry codingname field of the
CMAF Principal Header.

NOTE4 By doing so, it is expected that this parameter is sufficient for capability exchange and media
pipeline initialization. Representations can potentially signal different values for the @codef s parameter.

amant Do~ 7 1A%
oot r Tt o T oo Ty

object types.

cont o cignal +ha arma
SeRtto—S5ighar—+tre—€oorma

cMAE-addressable media

— Ifthe content in an Adaptation Set is protected, the following applies:
— the common encryption requirements in ISO/IEC 23000-19 shall apply,
— the ContentProtection element shall be present and shall be set as follows:

— A ContentProtection element with @schemeIdUri equal to
"urn:mpeg:dash:mpdprotection:2011" and @value equal to an encryption
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scheme defined in ISO/IEC 23001-7. It may containa @cenc:default KID attribute. If
present, the value of this attribute shall match the 'tenc' box default KID value.

— At least one ContentProtection element with @schemeIdUri equal to a UUID,
according to IETF RFC 4122, value that signals that content keys can be obtained with a

DRM system identified by the UUID, according to IETF RFC 4122. It may cont
@cenc:default KID attribute and a cenc:pssh element. If present, the values

ain a
shall

match the tenc boxdefault KID value and the moov box pssh value respectively.

— Ifthe @contentType is video, then the following apply

— Either @width and @height or @maxWidth and @maxHeight shall be present.,

~ QmaxWidth or Qwidth shall be set to the width in the CMAF TrackHeaderBox
CMAF Principal Header.

- @maxHeight or @height shall be set to the height inthe CMAFT¥ackHeaderE
the CMAF Principal Header.

Of the

ox of

NOTE5 The encoded/decoded picture size may be slightly larger than the one signalled in the pbove
pardmeters.
NOTE 6  Using the maximum values instead of @width and’@height allows to take into account that

the 1

— @frd

\daptation Set itself may have different encoded resolutions.
meRate should be present. If present, it shall\be set as follows:

- If the values moov/mvex/trex/default_sample_duration is not set to 0 anc
moov/trak/mdia/mdhd/timescaletis present, then

— Getmoov/mvex/trex/default sample duration (e.g. 1001) from
Principal Header

Header

— The value shall is set as "timescale/default sample duration'
24000/1001)

- else'Media Profile specific settings may apply, for example in the Decoder Configur
Record such as the SPS data.

| the

CMAF

— Get moov/trak/mdia/mdhd/timescale (e.g. 24000) from CMAF Principal

(e.g.

ation

— Maedia profile specific MPD settings may apply.

— Ifthe @contentType is audio, then the following applies

— @lang shall set as follows:

204

— Ifan ExtendedLanguageBox (elng) in the MediaHeaderBox (mdia) of the
CMAF Principal Header is present in the TrackBox, then it is set of the content of

the extended language field
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— otherwise, as the language field in the MediaHeaderBox of the CMAF Header is

present, but neither of the following applies:

(i) the language field in the

MediaHeaderBox of the CMAF header is set to 'und' (undetermined), and (ii) the

language field in the MediaHeaderBox of the CMAF header is set to 'mul
it is set of the value of the 1anguage field.

' (multiple),

Media Profile specific MPD settings may apply, for example the usage of Preselections if

'mul' is signalled and the available languages are signalled in the codec-specific

AudioSampleEntry.

8.12.
If the

4.4 Period Constraints
DASH profile for GMAF content constraints apply to a Period, then the following holds fo

- A Period may-eontain one or multiple CMAF Presentations.

It the CMAF Principal Header contains one or more Kindbox ('kind') in the

("udta') of the TrackBox with one or more instantiations where the schenté
"urn:mpeg:dash:role:2011", then for each instantiation a Role déscriptg
present with @schemeIdURT field set to "urn:mpeg:dash:role:2011™" and
field set to the value field of the instantiation.

NOTE 7 There are cases where the Role was set in the encoded bitstream on a best kn
but when multiple encodings are combined in single MPD, the direct tsage of the role define
is not suitable in the MPD. In such cases the Role could be omitted\orset differently.

NOTE8 The role could be set in the MPD even if not rele_is defined in the media. In d
contradicting or non-matching Roles in the media and the MPD, the encoder is preferably no|
if it is unsure on an appropriate setting.

If the @bitstreamSwitching is set to truefor this Adaptation Set, then the ing
Switching Set shall follow the "CMAF switchiing set single initialization constraints”
ISO/IEC 23000-19.

Either the @segmentAlignment.0r @subsegmentAlignment shall be set to truke.

JserDataBox
bURI field is
r should be
the @Qvalue

wledge basis,
d in the media

rder to avoid
tadding arole

luded CMAF
as defined in

Event Message Streams in the CMAF Track may be signalled with InbandEvientStream

elements if processing bythe receiving DASH client is expected.

NOTE~ Multiple independent CMAF Presentations could be added into a single DASH P
to allow the client to select a CMAF Presentation for playback, e.g. in case a main content and
content is provided.

r this Period:

eriod in order
an alternative

— CMAF Presentations in one Period are differentiated by different DASH Subsets. Each CMAF
Presentation is mapped to exactly one DASH Subset as defined in subclause 5.3.8. If the Subset

element is not present, the Period contains exactly one CMAF Presentation.

NOTE 2
this signaling in the client does not impact the processing. Subset signaling is only
consistently documenting CMAF Presentations from an MPD.

DASH Subset signaling could be ignored according to certain DASH profiles. However, ignoring

necessary for

— Each Switching Set of each CMAF Presentation shall be mapped to exactly one Adaptation Set in
the Period according to the DASH profile for CMAF content constraints for an Adaptation Set as

defined in subclause 8.12.4.3.
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— All CMAF Switching Sets/Adaptation Sets within one Subset shall conform to CMAF Presentation
requirements as defined in ISO/IEC 23000-19 and shall have the same normalized value of the
@presentationTimeOffset, PTO. The normalized value PTO refers to the division of the
value of the @presentationTimeOf fset with value of @timescale attribute.

— All Adaptation Sets set to the same

integer value for @segmentAlignment or

@subsegmentAlignment shall conform to aligned CMAF Switching Set constraints as defined
in ISO/IEC 23000-19.

— For each of the CMAF Presentations (i.e. for each DASH Subset) mapped to a regular Period with

Perig

— Fordg

— For €

— The normalized value PTO (i.e, PTO divided by the timescale) defines,\the

presentation time zero, i.e. the time of the CMAF Track’s presentation time thatis ass
to the start of the CMAF Presentation.

ach video CMAF Switching Sets/Adaptation Sets, the following applies:

If the Period is not a Partially Unavailable Period as defined ifistbclause 5.3.2.5, th¢
normalized value of the earliest presentation time of eachh\CMAF Track/Represent
shall be identical to the value of PTO and shall conincide with the start of a CMAF Frag
Specifically,

The value of @eptDelta shall be 0 and the attribute may be absent.

If the SegmentTimeline element is present for this Representation, then the no
value of the first S@t element shall be identical to the value of PTO.

If the media is contained in a Self-Initializing Media Segment, the value of PTO and
conincide with the start of a Subsegment.

ach non-video CMAF Switching Sets/Adaptation Sets, the following applies:

The mapping of CMAE Switching Sets/Adaptation Sets to DASH Periods is such th
media samples in‘thé contained CMAF Tracks which presentation time is earlier th3
earliest presentation time of the video or later than the latest presentation time
video are expetted to not be presented, or only be partially presented, starting at the
of PTO andending at the Period duration.

However, there are cases for which gaps at the start or end of the Period are permig
Sufficient information in the MPD should be provided to identify such a potential oy

CMAF
igned

n the
ation
ment.

minal

shall

ht the
n the
bf the
value

sible.
erlap

at'the start or the end of the Period. Details are provided in subclause 8.12.4.5.

— Early terminated Periods as defined in subclause 5.3.2.1 are permitted but should be avoided in
general and only be used for error cases. If used, the Period@duration shall signal the
duration of the shortest CMAF Track in the Period.

8.12.4.5 Multi-Period and Media Presentation Constraints

If the DASH profile for CMAF content constraints apply to a Media Presentation, then the following holds:

— Each Period in the MPD shall conform to the Period constraints in subclause 8.12.4.4.
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— If an Adaptation Set in Period i includes a period-connectivity or period-continuity signal as
defined in subclause 5.2.3.4 for any preceding Period j < i and an Adaptation Set with the same
value of the AdaptationSet@id exists in this preceding Period j, then each Initialization
Segment of the Adaptation Set with the same value of the AdaptationSet@id in the preceding
Period shall be a compatible CMAF Header for a CMAF Track for CMAF Switching Set that is
represented by the Adaptation Set that includes period-connectivity signalling.

— Ifan Adaptation Set in Period i includes a period-continuity signal as defined in subclause 5.2.3.4
for any preceding Period j < i and an Adaptation Set with the same value of the
AdaptationSet@id exists in this preceding Period j, and the Adaptation Set in Period j also
incthudesa Representatiomr with the same ¢t vatue as a Represemntation i the Adaptation Set in
Period i, then the concatenation of the two Representations without the Initializatioh Segment of
the Representation in Period P2 shall be a conforming CMAF Track.

- Ifanon-video Adaptation Setin Period i includes a period-continuity signalas defined|in subclause
5.2.3.4 for the preceding Period i-1 and an Adaptation Set with\-the same vValue of the
AdaptationSet@id exists in this preceding Period i-1 then

— The value of @pdDelta in the Adaptation Set of thépreceding Period i-1| shall be the
identical to the value of @eptDelta in the Adaptdtion Set in the following Beriod i.

— The absolute values for both attributes should\be kept as small as possible.

— Positive values of @eptDelta as wellasunegative values of @pdDe1ta shall be signalled
in the MPD as they indicate a gap -at the Period boundary. Negative values should be
signalled as they provide an indication for an overlap at the Period boundary.

NOTE The setting of the values being'positive or negative could be decided, for examplg¢, whether the
Period is used as a splice-in or splicezoiit point.

else
— Ifthe Period is.neta Partially Unavailable Period as defined in subclause 5.3.2.5, then

— if @&duration signalling is used or a Self-Initializing Media Segment is provided,
and the value of @eptDeltaisnot0, then QeptDelta shall be present and shall
be negative (indicating an overlap at the start of the Period).

— if the SegmentTimeline element is present for this Representatjon, then the
nominal value of the first S@t element shall not be larger than the v4lue of PTO.

— Ifthe Period is not a Live-Edge Period as defined in subclause 5.3.2.5, then

— if @duration signalling is used or a Self-Initializing Media Segment is provided,
the value of @pdDelta is not 0, then @pdDelta shall be present and shall be
positive (indicating an overlap at the end of the Period).

— Ifthe SegmentTimeline element is present for this Representation and the @r
attribute of the last S element is non-negative, and if the value of @pdDelta is
different than be the difference between @t + (@r-1) *@d of the last S element
minus the value of the @presentationTimeOffset and the Period duration
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normalized with the value of @t imescale, then then @pdDelta shall be present
and shall be positive (indicating an overlap at the end of the Period).

8.12.5 DASH CMAF Core Profile

The DASH core profile for CMAF Content addresses a restrictive mapping of CMAF Presentation timelines
to DASH Media Presentations.

The DASH core  profile for CMAF Content is identified by the URN
"urn:mpeg:dash:profile:cmaf:2019". The profiles parameter may be present on different
levels in the MPD

For the DASH CMAF Core Profile, all requirements in clause 8.12.4 shall apply.
In addition, 3s the Period boundaries coincide with CMAF video tracks, the following restrictions apply:

— For dach of the CMAF Presentations (i.e. for each Subset) mapped to a regular Pe¥iod with Reriod

duration signalled in the MPD as defined in subclause 5.3.2.1, the followingapplies:

— For dach video CMAF Switching Sets/Adaptation Sets, the following applies:

- If the Period is not a Live-Edge Period as defined in subclause 5.3.2.5, then the medid time
duration (normalized by the value of the @timescale attribute) of each CMAF
Track/Representation shall be identical to the Period duration. Specifically,

— The value of @pdDe1 ta shall be 0 and the attribute may be absent.

— Ifthe SegmentTimeline elementis present for this Representation and the @r
attribute of the last S elementds-hon-negative, then the value of @pdDe1 t g shall
be the difference between @t + (@r-1) *@d of the last S element minus the value
of the @presentation®imeOf fset and the Period duration normalized with
the value of @t imesegale.

— If the media is.contained in a Self-Initializing Media Segment, the last included
Subsegment shall extend exactly until Period duration normalized by the value of
the @timéscale.

8.12.6 DASH CMAF Extended Profile

The DASH extended ptofile for CMAF Content is more permissive on timeline mapping than the DASH
CMAF Core Profile-and addresses cases for which splicing of content from different sources neled to
happen. In this caseit is not always practical and feasible to map a CMAF Presentation exactly on a DASH
Period.

The DASH extended profile for CMAF Content is identified by the URN
"urn:mpeg:dash:profile:cmaf-extended:2019". The profiles parameter may be present on
different levels in the MPD.

For the DASH CMAF Extended Profile, all requirements in clause 8.12.4 shall apply. No other restrictions
apply.

8.12.7 Conformance Checking Considerations
If DASH content conforming to any of these CMAF media profiles is to be checked for compliance:

— The DASH content is checked against the format requirements for the defined DASH profile.
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— Inaddition, the DASH content is also checked against CMAF conformance for the DASH CMAF Core
Profile or DASH CMAF Extended Profile using the requirements as defined in subclause 8.12.5
and 8.12.6, respectively.

NOTE Content conforming to this profile is expected to conform to both, the DASH content constraints as
well as the to the CMAF constraints.
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Annex A
(informative)

Example DASH Client behaviour

A.1 General

The informa
on DASH (]
understand

A.2 Overy

A DASH Clig
MPD(@type |
the descripti

The descript
location if

MPD . Locat]
server proce
which it acty
and processi
client verifie

fion on client behaviour is purely informative and does not imply any normative proce

dures

ient implementations. However, this information may serve as a guideling“to’ hetter

fertain features of the formats in the normative parts of this document.

iew

nt is guided by the information provided in the MPD. This gkample assumes tha
5 'dynamic'. The behaviour in case MPD@type being 'static' is basically a sub
on here.

on in this annex assumes that the client has access to thé<MPD at time FetchTime, at its

no MPD.Location element is present, or at ,a location specified in any pr
ion element (see Annex A.11 for details). FetchTime is defined as the time at whig
sses the request for the MPD from the client. Thé client typically should not use the ti
ally successfully received the MPD but shouldjtake into account delay due to MPD de
ng. The fetch is considered successful either if the client obtains an updated MPD or
5 that the MPD has not been updated sitice the previous fetching.

The followinjg example client behaviour may provide a continuous streaming experience to the use

1) The cliet
on infor
may alsd
constrai
2) Within
@bandw

it parses the MPD, selects a collection of Adaptation Sets suitable for its environment |
mation provided in each of the AdaptationSet elements. The selection of Adaptatiol

t the
set of

nitial
esent
h the
me at
ivery
if the

r:

hased
N Sets

take into account information provided by the AdaptationSet@group attribute anid any

hts of a possibly present'Subset element.

pach Adaptation (Set, it selects one Representation, typically based on the value ¢
idth attribute,"but also taking into account client decoding and rendering capabilities.

the client creates adist'of accessible Segments for each Representation for the actual client-loca
asured in'wall-clock time taking into account the procedures introduced in A.3.

NOW mg

3)

f the
Then
time

client

4)

210

The client buffers sufficient media in order to anticipate continuous playout and may use he value of
@minBufferTime attribute, the associated @bandwidth value and the measured access bitrate to
determine a sufficiently large buffer 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
MPDQRavailabilityStartTime + PeriodStart + Tsap and not after
MPD@availabilityStartTime + PeriodStart +Tsap + @timeShiftBufferDepth provided the
observed throughput remains at or above the sum of the @bandwidth attributes of the selected
Representations (if not, longer buffering may be needed). For services with
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MPD@type="dynamic’', rendering the SAP at the sum of
MPDRavailabilityStartTime + 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.

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

PD and/or in the Segment Index, if provided.

ith the wall-clock time NOW advancing, the client consumes the available’ Segme
dvances, the client possibly expands the list of available Segments for each Re
ccording to the procedures specified in A.3 If the following conditions~are both true
PD should be fetched:

if the attribute MPD@minimumUpdatePeriod is present, ahd

the current playback time gets within a threshold (typieally described by at least th
value of the @minBufferTime attribute) and the value of the @duration attr
equivalent value in case the SegmentTimelinelis used) of the media described in
any consuming or to be consumed Representation.

[

[ the conditions in 6) are true, the client should fetch a new MPD, and update Fetd
eceived, the client takes into account the’possibly updated MPD and the new Fetc
egeneration of the accessible Segment list for each Representation.

iy
T

following clauses a brief overview\is provided of Segment list generation, seeking, sup
s, switching Representations, réaction to error codes, encoder clock drift control, pla

d boundaries, usage of bandwidth and buffer time in the DASH Client, as well as
ence resolution are provided.

Segment list generation

General

e that.the DASH Client has access to an MPD. This clause describes how a client mg

nnced in the

nts. As NOW
presentation
an updated

e sum of the
bute (or the
the MPD for

hTime. Once
hTime in the

port for trick
yback across
location and

y generate a
tchTime at a
rent value of

h an MPD”. A

client that is not synchronized with a DASH server, which is in turn is expected to be synchronized to
UTC, may experience issues in accessing Segments as the Segment availability times provided by the
server and the local time NOW may not be synchronized. Therefore, DASH Clients are expected to
synchronize their clocks to a globally accurate time standard.
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Table A.1 Segment list in example client

Parameter Name Cardinality | Description
Segments 1 Provides the Segment URL list.
InitializationSegment 0,1 Describes the Initialization Segment. If not present, each Media
Segment is self-initializing.

URL 1 The URL where to access the Initialization Segment (the client
may add a byte range to the URL request if one is provided in
the MPD).

MediaSegment 1..N Describes the accessible Media Segments.

startTime 1 The MPD start time of the Media Segment in the Periodreélative
to the start time of Period.

dufation 1 The MPD duration for the Segment

URL 1 The URL where to access the Media Segmént;’possibly
combined with a byte range.

IndexSegment 1..N Describes the accessible Index Segmeénts, if present.

URL 1 The URL where to access the Jndex Segment, possibly combjned
with a byte range.

According to|subclause 5.3.9, there are three different ways to describe and generate a Segment List. This

description focuses on the first two where either a SegmentList element or a SegmentTempflate

element is present. The case with a single Media Segment using BaseURL element and SegmentBase
element is cqnsidered straightforward.

Segments ar¢ available at their assigned URL if at wall;cléck time NOW the Segment availability starf time

is smaller than or equal to NOW and the Segment availability end time is larger than or equal to NOW.

Furthermord, assume that for a Representationii’a Period, the Segment list is indexed with i=1, ..., V.

A.3.2 Periqd Start and End Times

Assume that|for an MPD with fetch time*FetchTime:

— the MediaPresentationDuration is provided either as the value of
MPD@meldiaPresentatdonDuration if present, or as the sum of
PeriodStart + Period@duration of the last Period.

— the Peripd start tite'is provided as PeriodStart according to subclause 5.3.2.1 for any Period in the
MPD.

— the Peripd.end time referred as PeriodEnd is determined as follows: for any Period in the MPD ejxcept

for the last one, the PeriodEnd is obtained as the value of the PeriodStart of the next Period. For the

last Peri

od in the MPD:

— ifthe MPD@minimumUpdatePeriod attribute is not present, then PeriodEnd is defined as the

end time of the Media Presentation,

MPD@availabilityStartTime + MediaPresentationDuration .

i.e.

— if the MPD@minimumUpdatePeriod attribute is present, then PeriodEnd is defined as the

212

smaller value of FetchTime + MPD@minimumUpdatePeriod
MPD@availabilityStartTime + MediaPresentationDuration .
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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 cape the Segment base information contains a SegmentTimeline element with)N{ S elements

referred as s=1, ..., Ns, then

—t

he t[s] is the value of @t of the s-th S element divided by the value of the @timescaldq attribute,

—

he o is the value of @presentationTimeOf fset for this Representation divided by the value of
he @t imescale attribute,

=+

the d[s] is the value of @d of the s-th S element divided by the value of the @t imescalg¢ attribute,

—

the value of @r is greater than or equal to 0,

-+ ther[s] is one more than the value of @r of the&-th S element, and

- N=0

for s=1, ... N

+— N=N+1

-+ MediaSegment[N].startTime=t[s]-o
—+ MediaSegment[N].duration=d|s]

+ forj=1,..,r[s]

— N=N+1

— <MediaSegment[N].startTime=MediaSegment[N- 1].startTime + d[s]

<~ MediaSegment[N].duration=d[s]

else

— the MPD duration MediaSegment][i].duration is obtained as d[0] unless this Segment is the last
Segment in this Period, then the MediaSegment[i].duration is obtained as
PeriodEnd-MediaSegment.StartTime[i].

If neither the @duration nor the SegmentTimeline element is given, then

N=1,

MediaSegment.startTime[1]=0,
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MediaSegment.duration[1]=PeriodEnd - PeriodStart.

If the 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

MediaSegmse
5.3.9.5.3.

A.3.4 Medi
The Media S

Media Segm§
of the clock 4

Segments md

mtifstartTime i the —SegmentTempiatetmedta String, a5 described i subt

@ Segment list restrictions

poment List is restricted to a list of accessible Media Segments, which maybe a subset
ents of the complete Media Presentation. The construction is governedyby the current
t the client NOW which is greater than or equal to the FetchTime of the MPD.

iy only be accessed during their Segment availability times. Generdlly, Any Segment may}

lause

bf the
value

F only

be available for any time NOW  Dbetween MPDQRavaidabilityStartTime | and
MPD@availlabilityEndTime. For times NOW outside this window;n® Segments are available.

Assume the| parameter availabilityTimeOffset is determihed as the sum of all values of
@availabiflityTimeOffset on all levels that are processed in determining the URL fop the
correspondipg segment. If the attribute GavailabilityTimeOffset is not present, the valu¢ is of
availabilfityTimeOffset is 0. Then for services .with MPD@type="'dynamic"', the Segment
availability |start time Taa[i] for a Segment @, in a specific Period is determined as
MPD@availlabilityStartTime + PeriodStart + MediaSegment[i].startTime +
MediaSegment[i].duration - availabilityTimeOffset and the Segment availability end time is

determined
@timeshif]

as MPD@availabilityStartTdime + PeriodStart + MediaSegment[i].startTime +

tBufferDepth + 2*MediaSegment[i].duration..

In case of MPD updates, assume the variable CheckTime associated to an MPD with FetchTime is d¢g

as the sur
MPD(@minim
CheckTime if
CheckTime -

Therefore, b
CheckTime, {
max; { Tavail[

n of the fetch time _Jof this operating MPD and the value of the attr
umUpdatePeriodi.e. CheckTime = FetchTime + MPD@minimumUpdatePeriod
defined on the MPD-documented media time axis; when the client's playback time re
MPD@minBuf fierTime, it should fetch a new MPD.

hsed on anMPD that was fetched at fetch time FetchTime and has associated a checK

] <=min(CheckTime, NOW) }.

he largest)iindex imax that is accessible at time NOW for the last Period in the MPD is §

fined
ibute

The
aches

time

max

A.4 Seeking

Assume that a client attempts to seek to a specific Media Presentation time Ty in 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[/].startTime is smaller than or equal to the T.
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 Tw 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 aLcurate seeking to a presentation time Tu, the DASH Client needs to access Streain|A

(SAP]
infori
presd

In thg

movi

for ey
the in
presd

previ

these
In thd

. To determine the SAP in a Media Segment in case of DASH, the client may, fof eXar
mation in the Segment Index, if present, to locate the stream access points and.the ca
ntation time in the Media Presentation.

p case that the Media Presentation is based on the ISO base media file\format and a

e fragment, it is also possible for the client to use information within the,*moof ' and 'n
ample, to locate Stream Access Points in the media and obtain the necessary presentati
formation in the movie fragment and the Segment start time derived from the MPD. If

pus Segment or may just use the first SAP as the seek result.When Media Segments stat
procedures are simplified.

case that the Media Presentation is based on MREG-2 TS, the presentation units corr

Lccess Points
nple, use the
rresponding

Segment is a
dat ' boxes,
on time from
no SAP with

ntation time before the requested presentation time T is available, the client may either access the

t with a SAP,

bsponding to

the desired presentation time Tw can be identified By using the indexing information, if present, in

conju

Fore
time

a PT{

Also,

presd
of th{
mapj

relev.

nction with the differential value of the presentation time stamps (PTS) within the Me
xample, if Tms denotes the presentation time corresponding to the last SAP leading the
expressed as: [(Tv—Twms)*timescale +\PTSs%233].

not necessarily all information of the Media Segment needs to be downloaded t

ntation time Tm. The client mayfor example initially request the Segment Index from t

ed to byte ranges of the)Segment. By continuously using partial HTTP GET reque
hnt parts of the Media Segment may be accessed for improved user experience and

dia Segment.
desired seek

tp, with a corresponding PTS denoted as PTSs, then the desired seek position within the media has

b access the
he beginning

e Media Segment using partial HTTP GET. By use of the Segment Index, Segment timing can be

sts, only the
low start-up

delays.

A.5 Supportfor trick modes
The dlient may pause or stop a Media Presentation. In this case, the client simply stops requesting Media
Segmients.or parts thereof. To resume, the client sends requests to Media Segments, starting ith the next
Subsg¢gmént after the last requested Subsegment.

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.

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,
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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

Based on updated information during an ongoing Media Presentation, a client may decide to switch
Representations. Switching to a “new” Representation is equivalent to tuning in or seeking to the new
Representation from the time point where the "old" Representation has been presented. Once switching

is desired, thie client should seek to a SAP for each media stream in the “new” Representation at ardg

presentation
Representat
and present|
switching.

If @segmenf
switch at any

— byjustc
if @bits

— by loadi
before p

No overlap d

If Q@segmef

Representation@mediaStreamStructureIdis identical for the two Representations, the

client may sy
numbers fi
@bitstred

The same c
@subsegme)

A.7 React

The DASH ad
atappropria
operation m
or status co

rocessing the new Segment.

time tp later than and close to the current presentation time. Presenting-the
on up to (but not included) the presentation time of the SAP in the “new” Represent
ng the “new” Representation from the presentation time of the SAP enables sea

fAlignment is set to true and the @startWithSAP is set to 1 ory2-then the clien
 Segment boundary

sired
Mold"
ation

mless

may

pncatenating Segments with consecutive Segment numbers from‘different Representations,

treamSwitching flagis set to true on the parent Adaptatien Set, or

hg the Initialization Segment or Bitstream Switching Segment for the new Represent

ownloading and decoding is required.

tAlignment is set to true and the Q@startWithSAP is set to 3 and
vitch at any Segment boundary by just concatenating Segments with consecutive Seg
om different Representations;\ without re-initialization of the media deg

mSwitching should be set todrue in this case.

hn be achieved on Subsegment level with @subsegmentAlignment set to trug
htStartsWithSAP the.same values and conditions as above.

jon to error codes

cess client provides a streaming service to the user by issuing HTTP requests for Segr
fe times\The DASH access client may also update the MPD by using HTTP requests. In re
pde, the server typically responds to such requests with status code 200 OK (for regular

resource. Ot}

e\ 206 Partial Content (for partial GET) and the entity corresponding to the rquI

ation

the

n the

ment
oder.

b and

nents

gular
GET)

ested

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.

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.
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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-
occurs after any correction, the client should check for an update of the MPD.

Upon receiving server errors (i.e. messages with 5xx error code), the client should check for an update of
the MPB i i i jve instances
of the

same content that are hosted on a different server.

A.8 Encoder clock drift control
Non-
may |
Perio

hlignment between the end of a Representation in one Period and thesstart time of the¢ next Period
pe caused by encoder clock inaccuracy. The client should align the Media Presentation|time at each
d start. In addition, significant deviations of the start time of Segments to the media time should be

deted
reach

Over
playh
than

For I
Time
Refer
runs

respe
sourd
recei
the s

ted and drift-compensating measures may be applied even befote the start of the n
ed.

a longer operation time, a difference in clock accuracy of the encoder and decoder m
ack to lag behind real-time or to interrupt temporarily due to the client trying to acce;
real-time.

0 base media file format based, clients may aveid these anomalies by using the Produc
boxes as follows. The pace r1 of the encoder ¢lock in relation to the UTC is recovered fr
ence Time boxes. If the relative pace r1 isd€ss than 1, equal to 1, or greater than 1, the ¢
more slowly than the UTC, at an identical pace compared to the UTC, or faster th
ctively. The pace r; of the receiver @layout clock in relation to UTC is created by acc
e. A timescale multiplication factor c is equal to ri1/rz. A presentation time on a tin
Fer playout clock is derived forveach sample or access unit by multiplying the compos
hmple (as indicated by the file format structures) or the presentation time of the

(as indicated by the respective*Program Elementary Stream header) by the timescale 1

factor

In caj

A9

From|
impo

c.
e of MPEG-2 TS segments, PCR-based drift control may be used.
Playbackacross Period boundaries

a client perspective, Period boundaries may require processing that makes fully contin
ksible or at last practically complex. For example, the content may be offered with diff

ext Period is

ay cause the
s data faster

er Reference
bm Producer
ncoder clock
an the UTC,
pssing a UTC
heline of the
ition time of

access unit
qultiplication

uous playout
erent codecs,

diffe

et fanguage attributes, different protectiomamd so o The chient isexpected to ptay

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,
continue playing the content in the associated Adaptation Set, i.e the Adaptation Set with value foo for
the AdaptationSet@id.
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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
suitably the client may continue playing the Representation in the Adaptation Set with the same @1d, but
there is no guarantee that this Representation is available. In this case, the client is expected to seamlessly
switch (as defined in subclause 4.5.1) to any other Representation in the Adaptation Set. If period

continuity i
@presenta
connectivity
decoder on 4
it may contin

A.10 Usage of Bandwidth and Min Buffer Time in DASH Client

In a simple 4
based on the

the curr
the curr

the valu

The task of t

The relevant
means that,
download a

In this modd
progressive
Therefore, a
especially va
well as to ad

One exampld

the set gf values of the @bandwidth attribute for each Representation i, BW[i].

signalled and if continuously playing, then the client should ignore the valueyd
tionTimeOf fset attribute and just continue processing the incoming Segments, lfp
is signalled and if continuously playing, then the client is expected to inform the 1
timeline discontinuity obeying the value of @presentationTimeOffset attribut
ue processing the incoming Segments without for example re-initializing the‘'media deg

nd straightforward implementation, a DASH Client decides dgwnloading the next seg
following status information:

ently available buffer in the media pipeline, buffer,
ently estimated download rate, rate,

b of the attribute @minBufferTime, MBT,

he client is to select a suitable Representation i.

issue is that starting from a.SAP on, the DASH Client can continue to playout the data

f the
eriod
nedia
e, but
oder.

ment

. This

t the current time, it doeshave buffer data in the buffer. Based on this model, the client can

Representation i for which BW[i] < rate*buffer/MBT without emptying the buffer.

], some idealizations typically do not hold in practice, such as constant bitrate chz
Hownload and playout of Segments, no blocking and congestion of other HTTP request
DASH Client should use these values with care to compensate such practical circumstg
riations in.download speed, latency, jitter, scheduling of requests of media componer
Hress other practical circumstances.

ig/ifthe DASH Client operates on Segment granularity. As in this case, not only parts

innel,
s, etc.
nces;
ts, as

bf the

Segment (i.e

MBT) need to be downloaded, but the entire Segment, and if the MBT is smaller tha

n 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

BWIi] < rate*buffer/max_segment_duration.

A.11 Location and reference resolution

for which

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

218
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usage of MPD URLs as well BaseURL elements on different levels. Subclause 5.6.5 defines the usage of

multi

ple BaseURL elements.

Based on these descriptions, a DASH Client operating on MPD updates and segment requests is expected
to operate as follows:

— For MPD update requests (when due) according to clause 5.4, the DASH Client requests the MPD

A.12
A.12

Sevel
Exam

according to the following priority

— Ifatleast one MPD.Location element is present,

— the value of any MPD . Location element is used as the MPD request URL

— else

redirected URL replaces the original manifest URL,

— Else

— else updates cannot be done, and client mdy terminate the se
— In addition, the manifest URL as derived above provides an implicit base UR
— Any present BaseURL element does not apply to-MPD updates

- Based on the knowledge of the MPD request URL.according to the previous algorith
Client requests Segments according to the following priority

— If present, any absolute base URL oran absolute URL is used,
— Else
— If the base URL is knewn

— the base URL from the above MPD request URL provides the i
the relative base URL is used for the segment requests

— else

—_the service may be terminated.
Resynchronization and Early Access to Segments

1 General

al caSes' are identified when Resynchronization within a Segment is important an
plés‘include:

— If the HTTP request results in an HTTP redirect using a 3xx1tesponse code, the

— If present and known, the original manifest-URL is used for updates

rvice

m, the DASH

ase URL and

d beneficial.

— Low latency streaming and fast access to the service

— Fast channel acquisition in broadcast services

— Low latency streaming and resynchronization after losses or buffer underruns or in

potential stall.

— Fast down-switching in the face of imminent stall

— Fast and efficient seeking to time (e.g. better seek-to accuracy).
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Resynchronization and restart of playback in the case of the ISO BMFF Segments requires multiple

processes:

1. Finding the box structure within the Segment

2. Finding a proper Resynchronization Point including with all relevant information that is needed
to start parsing and decoding

Finding the earliest presentation time that is presented

3
4. Processing of Event messages, if applicable
5

Obtaining all decryption relevant information, if applicable

6. Start]
In addition, 4

This subclay
Segments.

decoding on elementary stream level
1 DASH client is preferably aware of the availability of Resynchronization Points:

se also addresses the issues on the early availability and accessibility of initial pa

rts of

The Resynchironization Point feature as defined in subclause 5.3.13 supports fast resynchronization. This

subclause pr
A.12.2 Box

Box structur]
to the box st
elementary 4

There are di

1. If the
byte
2. Ifat
and k

3. Ifthe
be p
addit

4, A re
prov
clien

5. If thg

prop
that

ovides a few client implementation guidelines for fast Resynchronization in the client.
Structure Resynchronization
e resynchronization is an important feature for many playback pipelines. Without ali

ructure, such pipelines fail. Secondly, resynchronization’to ISO BMFF segments and p
tream decoding is also required for proper playback‘of the content.

ferent ways to resynchronize on box structure.at'a specific time.

bffsets. However, a Segment Index is typically not available for dynamic services.

med metadata track is provided, then'resynchronization can be done at presentation

start of the Segment is accessible, the Segment can be downloaded from the beginnin|

ional unnecessary bandwidth or may not be fast enough to be useful.

des the Index to(each Resynchronization Point and this information is passed to the
L.

hllows ene to process, in particular 'emsg’', 'prft', 'moof' and 'mdat’'.

A.12.3 Usag

re.0of Resynchronization Feature

oning
roper

Segment Index is provided, then resynchronization can be done at presentation times and

times

yte offsets. This may apply for regular live services, but not be suitable in case of low-latency.

iz and

hrsed until the proper Index and Time is found. However, such downloading consumes

synchronization information is provided by the underlying protocol, that for exdmple

DASH

start of the'Segment is not available, then finding a Resynchronization Point based on a
er patternis possible. Once found, regular parsing can start and find the proper box structure

If a timed metadata track is provided indicating Resynchronization Points, then resynchronization can be
done at the specified Index and Time values, taking into account the type of the Resynchronization

Point.

If the client wants to resynchronize to a Time within a Segment and does not have any information of the
Index or a supplementary protocol on the Index within the Segment that corresponds to the time, the
client may resync by parsing the Segment.

Before parsing the Segment, it is recommended to download only a part of the Segment that will include
the Resynchronization Point. For this purpose, the information in the Resync@dT, Resync@dMax and
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Resync@dMin can be used. If the Resync@marker is set, then the client can parse the byte stream as
follows to find the Index of the next Resynchronization Point:

1.
2.

Once

Once

A.12

For a
expe(

Find an occurrence of the 'styp' byte string in a segment, say at byte offset B*.

Verify against a random emulation as follows: the next box type is compared against the list of

any of the expected box types: 'styp', 'prft’', 'emsg', 'moof', 'mdat’, 'free', 'skip".

Resynchronization Point.

If one of the known box types is found, byte offset B*-4 octets is the Index of the

If this is not one of the known box types noted before, this occurrence of 'styp' box is

found, the remaining issue is the determination of:

by the use of the 't £dt ' and other information in the movie fragmenthéader.
- the type of the Resynchronization Point. Several options exist:

— A detection based on the information in the '"moof"'.

23000-19, the following can be deduced
— 'cmff':indicates that the SAP is 1 or2
— 'cmfl ':indicates that the SAP is0
— 'cmfr':indicates that the SAPis 1,2 or 3
proper Time and Index is found, an early;Resynchronization the media pipeline can

4 Early availability and access of Segments

ted:

- If no Resync with @dTand @dImin is present and the GavailabilityTimeC
to FALSE, then

— clients afe-expected to not access the Segment with byte range requests,

even'if a request for Segment is issued.
- If a Résync element is present Resync with @dT and @dImin,

— clients can expect that available Segment data will be received over time, if

the Segment is issued.

considered dan Invalld kesyncnronization Foint and ignored. Restart irom step 1 abgve.

- the earliest presentation time Time of the Resynchronization Point. This is edsily dccomplished

— The use of compatibility brands for SAP types. If €MAF is in use as defined in ISO/IEC

be initiated.

Representation that includes an @availabilityTimeOffset, the following client|behaviour is

mplete set

— clients tannot expect to receive any Segment data prior to Segment availability start time,

h request for

— clients are expected to not access the Segments with byte range requests that are not yet

available.

— If furthermore @rangeAccess on BaseURL attribute associated to the Representation

is set to true

— The clients are permitted to access byte range requests that are available at the

current time NOW.

© IS0 2022 - All rights reserved
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A.13 Timing, processing, and client reference model for DASH Event streams and
timed metadata tracks

A.13.1 General

This annex describes DASH events and timed metadata track timing and processing. It describes the
timing models for MPD and inband event streams, as well as the timing of timed metadata tracks. This
subclause also outlines the DASH player’s reference architecture for processing DASH event streams as
well as timed metadata tracks. Specifically, two possible dispatch modes of events are introduced. Finally,
it defines a reference API for an application to subscribe to Event streams and/or timed metadata tracks

as well as an

A server/ap
interactive a

A.13.2DAS

Figure A.1dd
timed metad|

APl for dicnatching avantinctancac and oot d b copanlac
A HOF-aiSpaterHR g eve RS eesaRa e aaataSain Pres:

plication provider should consider the information provided in this annex for bullding
pplications as the timing and processing model of Event streams and timed metadata tracks.

H Player architecture for processing DASH events and timed metadata tracks

monstrates a generic architecture of DASH Player including the DASH-Event stream and
ata track processing.

Application
| * : 4
v |
M TT T TS s | Subscribel Event/
: DASH Clignt’s Control, Selection & Heuristic Logic < JASHEvents & I Metadata
R Metadata ! API
|
|
i
Manifest MPD i
Parser Events |
Inband !
Events +
Event/Metaflat
Timed_ Timed Metadata Event and Timed |, S‘;I;h/ror?i; :8?
Inband Metadata Track Parser Metadata Buffer Dispatch
DASH nban 1spatchgr
Event &
Access |l ‘moof
API
Parser Media
Segments > Media Buffer =) Media Decoder
i
v
HTTP —>» Event/T. Metadata dataflqw
Stack ==p Media dataflow

—---p Control/Synchronization

Figure A.1 DASH Player architecture including the Event Stream timed metadata track
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The DASH Player processes the received MPD. For every Period, the MPD may include one or
multiple (Inband-)Event Streams (each scoped by a scheme/value pair), and Adaptation Sets that
carry Representations/tracks for timed metadata. Some or all of these event streams/timed
metadata tracks may be suitable for consumption by the application. In this subclause, we refer

to any of these streams/tracks as application event or metadata streams (AEMS).

The Application subscribes to all AEMSs of interest and also specifies the desired dispatch mode

for each AEMS.

It the MPD 1ncludes any MPD Event streams, the DASH Player parses each Event
Stream accordingly and appends the relevant to the Event & Timed Metadata Buf}
their presentation time.

in the Event
er, based on

Based on the information in the MPD, the DASH Player selects and schedles the fetching of Media

Segments and appends them to the Media Buffer. This is typically{done to main
playback buffer, but media segments are typically only parsed Close to the time
playback is scheduled. Parsing a Segment includes:

— Parsing high-level boxes such as Segment Index()sidx"'), Event Messag
Producer Reference Time ('prft'), movie fragment header ('moof'}
interpreting the information in the DASH client:

— For inband event streams, the 'emsg!and typically the 'moof ' need to be
DASH client then uses this information and appends the relevant data to
Timed Metadata Buffer.

For an Application-related timed metadata track, the entire Representation/tra

tain a stable
before their

e ('emsg"'),
boxes, and

parsed. The
the Event &

ck is parsed

including the Initialization Segment (i.e. track header) as well as the Media Segm
movie fragments and media data containers). The DASH client then uses this inf
appends the relevant data to.the Event & Timed Metadata Buffer.

Event & Metadata Buffer passes the events and timed metadata samples to Event
Synchronizer and Dispatcher function. An example of the Buffer’'s data object i
subclause A.13,14.

nts (i.e. the
rmation and

& Metadata
s defined in

The DASH Rlayer-specific Events are dispatched to DASH Player’s Control, Selection & Heuristic

Logic, while the Application-related Events and timed metadata track samples are d
the application as the following. If an Application is subscribed to a specific AEMS,
corfesponding event instances or timed metadata samples, according to the dispatc

ispatched to
dispatch the
h mode:

— For on-receive dicpnfrh made, dicpnfr‘h the entire event or timed metadat

information

NOTE

as soon as they are appended to the Event and Timed Metadata Buffer.

— For on-start dispatch mode, dispatch the message data of the event their associated

presentation time or latest before the event duration has ceased, or tim

ed metadata

samples at their presentation time using the synchronization signal from the media

decoder.

The metadata buffer maintains a sequence of events and timed metadata samples.

and purging management of this buffer is synchronized with the Media buffer management.

© IS0 2022 - All rights reserved
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A.13.3Inband Event timing parameters

Figure A.2 presents the timing of an inband Events along the media timeline:

Seg

HBvent Latest Arrival Time (LAT)

Event Start Time (ST)

ment Earliest Presentation Time =

Event Duration (DU)

\ 4

|
|
|
|
|
|
|
|
|
|
e
|
|
v

|
|
|
|
¥ Media ti

meline

Srn-1 S(n) S(n+1) S(n+2) S(n+3) 000 S

As shown in
timeline:

— Assu

Timeg (LAT) is defined as the earliest presentation time of the Segment containing the
Mesgage box. Since each Media Segment has the earliest presentation time equal to (LAT), I
the Segment carrying the Event Message box can be considered as the time instance of th3
on the media timeline. The DASH Player is expected to fetch and parse the Segment before

Figure A.2 Inband event timing parameter,on the media timeline

Figure A.2, every inband Event can be described by three timing parameters on the 1

ming an inband Event is inserted at the beginning of a Segment. Then the Event Latest A

egments

nedia

rrival
Event
AT of
t box
or at

its edrliest presentation time. Thérefore, an Event inserted in a Segment with EPT will be avajlable

in thq
inser|
time
not @
laten|
time

— Evenlt Présentation/Start Time (ST) which is the moment in the media timeline that the

beco
can

e client no later than EPT of'the carrying Segment on the media timeline. Therefore, the

ine. In the case in~which the event is inserted at the beginning of a movie fragment t
oinciding with the start of a Media Segment, and the movie fragments are delivered i
cy mode, i.e. HT'TP chunked encoding mode is used, then the LAT is the earliest present
of the corfesponding movie fragment.

Event
ted in a Segment will be ready to be processed and fetched no later than LAT on the media
hat is
h low

ation

Event

mes active. ST is the moment in the media timeline that the Event becomes active. This

e calcutated using the parameters Included in the DashEVEnTMESSageBoX.

value

— Event duration (DU): the duration for which the Event is active. DU is signalled in the Event

Mess

224

age box using a specific value.
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A.13.4Event message box format and event timing parameters

The event presentation time ST of an event can be calculated using the values in the corresponding
'emsqg' box of subclause 5.10.3.3.1:

PTO LAT + TS for version 0
ST = PS — TS + PT f -
TS or version

where:

— PSTis the Period start time of the Period containing the event stream

— PTO is the presentation time offset of the Event Stream carrying Representation in the Period
provided by SegmentBaselpresentationTimeoffset.

— PTD is the value of the event message box’s field emsg.presentation time delta in
version 0 of the event message box.

— TS is the value of the event message box’s field emsg. timesgale.
— PTis the value of the event message box’s field emsg . presentationtime in vergion 1.
— LAT is the earliest presentation time of the Segment containing the Event Message Hox.

NOTE1 ST is always equal to or larger than LAT indoth versions of 'emsg'.

NOTE 2  Since the media sample timescales might be different from the 'emsg'’s timescale| ST might not
line up exactly with a media sample presentatiaf’time if different timescales are used.

In addition, the following common variable'names are introduced instead of some of abovd variables to
harmlonize parameters between Inband-events, MPD events, and timed metadata samples:

— scheme_id = scheme_id_uri

—+ value = value

— presentation_time= ST

— duration = &vent_duration/timescale

—+ message_data =message datal]

A.13{5MPD Events timing model

MPD Events follow an equivalent data model to inband Events but are carried in the MPD within a
Period element. Each Period event can have one or multiple EventStream elements, defining the
EventStream@schemeIdUri, EventStream@value, EventStream@timescale, and contained
sequences of Event elements. Each event may have Event@presentationTime, Event@duration,
Event@id, and Event@messageData attributes as specified in subclause 5.10.2. As is shown in
Figure A.3, each MPD Event has three timing parameters along the media timeline:

— The PeriodStart Time (LAT) of the Period element containing the EventStream element.
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— Event Start Time (ST): the moment in the media timeline that a given MPD Event becomes active
and can be calculated from the attributeEvent@presentationTime.

— Event duration (DU): the duration for which the event is active that can be calculated from the
attribute Event@duration.

Note that the first parameter is inherited from the Period containing the Events and only the 2nd and 3rd
parameters are explicitly included in the Event element. Each EventStream also has
EventStream@timescale to scale the above parameters.

Figure A.3 demonstrates these parameters in the media timeline.

Event Start Time (ST)

Period Start Time =
Eyent Earliest Arrival Time (LAT)

Event Duration (DU)

Media timeline

S S
IR, [ o Y

|
|
|
|
|
|
|
¢

oo P(n-1 P(n) P(n+1) ® @ @ [Periods

Figure A.3 MPD events timing model

The ST of anf MPD event, relative to period starttime of Period containing the Event, can be calcylated
using values|in its EventStream and Event elements:

PT — PTO

= PST
ST ST + TS

where:

— PSTis the Period start{time of the Period containing the event stream.

— PTO| is the s-presentation time offset of the Event Stream provided| by
EventStream@presentationTimeoffset.

— TS isl|the value of EventStream@timescale.

— PTis the value of EventStream@presentationTime.

In this Annex, we use the following common variable names instead of some of above variables to
harmonize parameters between Inband events, MPD events, and timed metadata samples:

— scheme_id = EventStream@schemeIdUri
— value = EventStream@value

— presentation_time = ST
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— duration = Eventlduration/EventStream@timescale

— id=Event@id

— message_data[] = decode64(Event@messageData)

in which decode () function is:

x
decode(x) = {base64 decoding of (x)

ISO/IEC 23009-1:2022(E)

Event@contentEncoding not present
Event@contentEncoding = base64

Note fhat the DASH client1s expected to Base 64 decode the EventlmessageData value i the received

EventlcontentEncoding valueis base64.

Note that the Event duration may be unknown.

A.13{6 Timed metadata sample timing model

An alternative way to convey information synchronized to a media is usingtimed metadata tracks. Timed

metaglata tracks are ISOBMFF formatted tracks that obey the following characteristics

ISO/IEC 14496-12:

URIBox to signal that scheme.

contains metadata

— The null media header 'nmhd' is used.in the "minf "' box

Figure A.4 shows the timing model for a simple ISOBMFF timed metadata sample.

Segment Earliest Presentation Time =
Sample,Latest Arrival Time (LAT)

Sample Presentation Time (ST)

Sample Duration (DU)

according to

— The sample description box 'stsd' in the MovieBgx-contains a sampleEntfry that is a
URIMetaSampleEntry, to signal that the media sarhples contain metadata based

on a URI in a

— The Handler Box 'hdlr' has handler tyge set to meta to signal the fact that the track

— Contain metadata (non-media data relating to presentation) is embedded in ISOBMFF samples

|
|
|
|
[
[
|
|
[
[
[
|
2

D G

j D . S

Media timeline

soe S(n-1)

S(n)

S(n+1)

® O 0 Segments

Figure A4 Timing parameters of a timed metadata sample on the media timeline
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As shown in Figure A.4, the metadata sample timing includes metadata sample presentation time (ST)
and metadata sample duration (DU). Also, one or more metadata samples are included in a segment with
the Segment’s earliest presentation time (LAT).

Note that the metadata sample duration cannot go beyond DASH Segments/ISOBMFF fragment duration
that carries the sample for fragmented metadata tracks, i.e. to the next fragment.

In this
harmon

document, we use the following variable names instead of some of the above variables to
ize parameters between Inband events, MPD events, and timed metadata samples used in the

dispatch process:

A.13.7 Events and timed metadata sample dispatch timing modes

Figure A.5 sHows two possible dispatch timing models for DASH events and'timed metadata samples.

On-rgceive On-start
dispatdh mode dispatch mode

scheme_id = track URI , signalled in URIBox in URIMetaSampleEntry

timescale = track timescale in 'mdhd ' box.
prdsentation_time = sample presentation time/timescale
duration = sample duration /timescale

megsage_data = sample data (extracted from 'mdat"')

Dispatch Time

Dispgtch Time

»
L

Start.Time (ST)

|

| |

Latest Arrival Time (LAT) : Duration (DU)
.
I

A
\ 4

I

I

I I

I I

I I

i ¢ Media tim =lin§

y a4 )

In Figure A.5, the-following two modes are shown:

228

14

Figure A,5* The Application events and timed metadata dispatch modes

on-reteive Dispatch Moder Dispatching at EAT orat the eartiest time possible-Since the segment
carrying an 'emsg’'/metadata sample has to be parsed at or before LAT on the media timeline, the
event/metadata sample shall be dispatched at or before this time to the Application in this mode.
The Application has a duration of ST-LAT for preparing for the event. In this mode, the DASH
Player doesn’t need to maintain the state of Application events or metadata samples. Applications
must maintain the state for any event/metadata sample, its ST and DU, and monitor its activation
duration if they need these parameters. Applications may also need to schedule each
event/sample at its ST.
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— on-start Dispatch Mode: Dispatching exactly at ST, which is the start/presentation time of the
event/metadata sample. The DASH player shall dispatch the event to the application at the
presentation time of the corresponding media sample, or in the case of the start of playback after
that moment and during the event duration, at the earliest time within the event duration. In this
mode, since Applications receives the event/sample at its start/presentation time, it may need to

act on the received data immediately.

NOTE According to ISO/IEC 23009-1, the parameter duration has a different meaning in

each dispatch

mode. In the case of on-start, duration defines the duration starting from ST in which DASH Player is expected
to dispatch the Event exactly once. In the normal playback, the player dispatches the Event at ST. However, if
the DASH Player, for instance, seeks to a moment after ST and during the above duration, then it is expected to

by the scheme id owner.
A.13|8 The Dispatch Processing Model

It is assumed that the application is subscribed to a specific event stream identified by a (sc
pair with a specific dispatch mode, either on-start or on-receive, as déscribed in subcla

The grocessing model varies depending on dispatch_mode.

—+ Common process
— The DASH Player implements the following process:

— Parse the 'emsg' /timed metadata sample and retrieve scheme_uri

of this 'emsqg".

— on-receive processing

message_data as described in subclause A.13.6.
— on-start processing
— The'DASH Player sets up an Active Event Table for each subscribed scheme_

the case of dispatch_mode = on_start. The Active Event Table maintains a
'emsqg' ids that have been dispatched.

dispatch the Event immediately. In the case of on-receive, duration is a property of event instanceland is defined

heme/value)
hse A.13.7.

(value).

— If Application is not subsctibed to the scheme_uri/(value) pair, end the processing

— The DASH Player implements the following process when dispatch_mode = gn_receive:

— Dispateh>the event/timed metadata, including ST, id, DU, timescale, and

ri/(value) in
single list of

— The DASH Plaver implements the following process when dispatch mode = 0

n_start:

— Derive the event instance/metadata sample’s ST
— Ifthe current media presentation time value is smaller than ST, then

— Derive the ending time ET= ST + DU.

go to step v.

— Ifthe current presentation time value is greater than ET, then end processing.

— In the case of event: Compare the event’s id with the entries of the Active Event

Table of the same scheme_uri/(value) pair:
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— Ifan entry with the identical id value exists, end processing;
— Ifnot, add 'emsg'’s id to the corresponding the Active Event Table.

— Dispatch the event/metadata message_data at time ST, or immediately if the
current presentation time is larger than ST, as described in subclause A.13.6.

A.13.9The event/metadata buffer model

Along with the media samples, the event 1nstances and timed metadata samples are buffered The
event/metadata h 7 as a
media sample exists in the media buffer the corresponding events and/or metadata samples shoy ld be

A.13.10 Prose description of APIs

The event/timed metadata API is an interface defined between a DASH client and a device applicatjon in
the exchange of subscription data and dispatch/transfer of matching DASH Event or timed metpdata
information petween these entities. The Event/timed metadata API is shown in Figure A.1.

NOTE 1 In this Annex, the term "DASH Player" is used.

The description of the API below is strictly functional, i.e. implementation-agnostic. For examplg, the
subscribeEvent () method as defined below may (be mapped to the ex|sting
on (type, llistener, scope) method as defined for the dashsjS.under MediaPlayerEvents.

As part of th]s API and before any operations, the DASH Player provides a list of scheme_id/(value) listed
in the MPD when it receives it. This list includes all MPD.and inband events as well as scheme_id|of all
timed metadata tracks. At this point, the Application”is aware of the possible events and metpdata
deliverable by the DASH Player.

The subscrigtion state diagram of a DASH Playeriassociated with the API is shown below in Figure AA.6.

Call Listener_x

— subscribe_first(Listener_1...)

SUBSCRIBED > ( SUBSCRIBED

J

U

Z

unsubscribe_last()
or when Media Presentation has

ended subscribe

) (Listener_n...)
unsubscribe

Figure A.6  State Diagram of DASH Player for the event/timed metadata API.

The scope of the above state diagram is the entire set of applicable events/timed metadata streams being
subscribed /unsubscribed, i.e. it is not indicating the state model of DASH Player in the context of a single
Event/timed metadata stream subscription/un-subscription.

The application subscribes to the reception of the desired event/timed metadata and associated
information by the subscribeEvent () method. The parameters to be passed in this method are:

— scheme_uri - The scheme identifier for the event stream being subscribed to. This must be one
returned by the list of events the DASH player supplied. By setting this value to
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urn:mpeg:dash:event:catchall:2020, the Application may subscribe to all existing events and
metadata schemes described in the MPD. In this case, the value of value is irrelevant.

— value - A value of the event or timed metadata stream within the scope of the above scheme_uri,
optional to include. When not present, no default value is defined - i.e., no filtering criterion is

associated with the Event scheme identification.

— dispatch_mode - Indicates when the event handler function identified in the callback_function

Upon
the s
value
may |
is de
folloy
DASH
in Ta

argument should be called:

— dicpnf‘r‘h_mndp = on receive — prnvidp the Pvpnf,/ﬁmpd metadata cnmp]p data to the Application

as soon as it is detected by DASH Player;

— dispatch_mode = on_start - provide the event/timed metadata sample/data
the start time of Event message or at the presentation time of timed metada

— The default mode for dispatch_mode should be set to on_regeive, i.e. if the di
is not passed during the subscribe_first operation,. DASH Player shg
dispatch_mode = on_receive for that specific subscription:

- callback_handler - the name of the function to be /{asynchronously) called f
corresponding to the specified scheme_uri/(value). The callback function is invol
arguments described below.

OTE2  This document does not include any expliCit signalling for the desired dispatch ma
med metadata track. In the current design, the Application relays its desired dispatch mode t
hen it subscribes to an event stream or timed metadata track. In this approach, the scheme

e selected during the design of the scheme.

successful execution of the event/timed metadata subscription call, the DASH Player s
urce of potential Event stream.ififormation, i.e., the MPD or incoming DASH Segments,
s of the subscribed scheme_uki/(value). The parentheses around value are because th
pe absent in the event/timed metadata subscription call. When a matching event/met:
rected, DASH Player invokes the function specified in the callback Function argum
ving parameters. Itsshould additionally provide to the Application the current present

ble A.2.

o the App at
a sample.

spatch_mode
uld assume

br an event
red with the

de in MPD or
DASH Player
owner should

pnsider the dispatch mode as part of the schemedesign and define whether any specific dispatclh mode should

hall monitor
for matching
Is parameter
idata sample
ent with the
ation time at

Player when performing the dispatch action. The parameters to be passed in this meth¢d are shown
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Table A.2 Event/timed metadata API parameters and datatypes

API Inband Data ‘on- ‘on-
MPD event |, . Metadata ., ,
Parameter emsg Type receive start
EventStrea scheme id timed Y Y
scheme id | m@schemeId uri metadata string
Uri - track URI
EventStrea . Y Y
value value string
m@value
A < 2 <l AVA DML
LIIIICTu Ullo LTI I IN
. | Event@pres metadata int (64)
preserntati ) . presentat ,
, entationTi : . sample in
on tpme ion time . , ,
o me - presentati | millisec
on time onds
. unsigned Y N
timed int (g 32)
. Event@dura | event dur metadata .
duratjion ) . in
tion ation sample R
. millisec
duration
onds
. . . unsighed Y N
Event@id d .
9 e * int632)
timed . Y Y
tadata uwnsigned
messade da | Event@mess | message d me int (8) x
td ageData ata[]i sample messages
data in .
1ze
mdat
Y= Yes, N= NO, O= Optional

When the diiration of the event is unknown, the variable duration shall be set to its maximum

[XFFFFFFF
NOTE 3
present

To remove a

sche
Appl

P = 4,294,967,295).

In the case of 'emsq' version 0, DASH Player is expected to calculate presentation time
fation time delta

listener the unstbscribeEvent () function is called with the following arguments:

ne_uri - Aunique identifier scheme for the associated DASH Event stream of interest 1
cation.

value

b from

o the

value

callback_handler

If a specific listener is given in the callback_function argument, then only that listener is removed for the
specified scheme_uri/(value). Omitting or passing null to the callback_function argument would remove
all event listeners for the specified scheme_uri/(value).

A.13.11

Detailed processing

As shown in Figure A.1, the event/metadata buffer holds the events or metadata samples to be processed.
We assume that this buffer has the same data structure to hold events or metadata. Table A.3 is used to
define this Event/Metadata Internal Object (EMIO).
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Table A.3 The Event/Metadata Internal Object (EMIO)

event-metadata-internal-object {
string scheme id uri;
string value;
unsigned int(32) presentation time;
unsigned int (32) duration;

unsigned int (32) id;

: oo (O Ao o [\
IS ToTeC—TITC (o7 meSSage—oaca /),y

}

The drocess for converting the received event/metadata sample to EMIO is as following:

1{ For MPD event
a. For each period
i. Parse each EventStream
ii. Get Eventstreamcommon parameters
iii. For each Event Stream:
1. Parse each event
2. Foreach event
a. Calculate presentation-time and event duration

b. Add itto EMIO
2| Forinband event
a. For each Segment
i. Parse event boxes as well as>'moof’
ii. Calculate EPT of segment
iii. For each event:
1. Map 'emsg;" box parameters to EMIO
3| For simple metadata samples
a. For each Segment
i. Parse "'meof'
ii. For each'sample:
1.. Parse the format
2. map the data to EMIO

A.13{12 Recommended dispatch modes for DASH-specific events

In subclause 5.10.4, several DASH-specific events are defined. For all DASH-specific events, i

to us¢ the-on-receive dispatch mode.

[ is proposed

© IS0 2022 - All rights reserved
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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-5/en (DASH-MPD.xsd).
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Annex C
(normative)

MIME type registration for MPD and other resources

C.1 General

This gnnex provides the formal MIME type registration for the MPD and other resources. It Is referenced
from [the registry at http://www.iana.org/.

C.2 MIME type and subtype

The MIME Type and Subtype are defined as follows:
— MIME media type name: application

— MIME subtype name: dash+xml

— Required parameters: None

— Optional parameters: The 'profd les' parameter as documented in Annex C.3.

— Encoding considerations: UTF-8
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— Security considerations:

— Inf
co

eroperability
hsiderations:

— Published specification:

mg

The MPD is a Media Presentation Description and contains
references to other resources. It is coded in XML, and there
are risks that deliberately malformed XML can cause security
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 not
incorporate any active or executable content. However, other

i i d by
an MPD, and this material can contain active or executaple
content. Such material is expected to be identified bylitsjown
MIME type, and the security considerations of thatfor
should be taken into account.

If operating in an insecure environment ahd’required by the
content/service provider, elements and attributes of MFD
may be encrypted to protect their confidentiality by using the
syntax and processing rules specified in the W3C
Recommendation “XML Encryption Syntax and Processi

If operating in an insecure environment and required by the
content/service providef,the digital signing and verification
procedures specifiedin the W3C Recommendation “XML
Signature Syntax and Processing” may be used to protedt data
origin authenticity and integrity of the MPD.

The specification defines a platform-independent expregsion
of a presentation, and it is intended that wide interoperability
can begrachieved.

ISO/IEC 23009-1, Information technology — Dynamic adaptive
streaming over HTTP (DASH) — Part 1: Media presentation
description and segment formats

— Ot

comment:

— Author/Change controller:

C.3 Profil

es parameters

Parameter name: profiles

236

plications which use this Various
edia type:
ditional information:
File extension(s): mpd
Intended usage: common
her information/general None

ISO/IEC JTC1/SC29 (MPEG)
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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 attribute shall
conform to either the pro-simple or pro-fancy productions of
IETF RFC 6381:2011, subclause 4.5. The profile identifiers reported in the MIME
type parameter should match identically the profiles reported in the profiles
attribute in the MPD itself (see Clause 8).

EXAMPLE

application/dash+xml;profiles="urn:mpeg:dash:profile:full:2011,urn:3GPP:P
SS:profile:DASHI1Q"

C.4 MPD Anchors
C.4.1 General

URIs ffor resources with MIME type application/dash+xml may use URIMragment synfax to start a
presgntation at a given time and a given state.

An MPD anchor is a set of Representations being presented and a time‘ffset from the start df a period on
the media timeline. These are expressed using URI fragment syftax. This annex defines gne temporal
pararpeter, position, and two context parameters, state and seléetion, in order to express the state of a
DASH media presentation.

URI fragment starts with the '#' character, and is a string terminating the URIL. MPD fragments shall be an
ampsdrsand-separated list of key=value pairs, with symtax and semantics of key and valug parameters
defingd in Table C.1 of C.4.2.

C.4.2 Parameters
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Table C.1 — Parameters for MPD Anchors

Key

Value

Semantics

Time or time range which shall be in
the same format as defined in W3C
Media Fragments URI 1.0 (basic)
including validity rules and
recommended behaviour.

Optionally, prefixed comma-separated
pair of numbers. See C.4.4 for validity

If the parameter starts from an integer, it signifies the

time since the beginning of the period indicated by
period parameter.

If the t parameter is not present, its default value is

t=0 (i.e. start from the beginning of the Period).

NOTE If period parameter is not present, the

the

rules and recommended behaviour.

dat D 1odiatlaa-fFiuat iord—atila
UCTauItT CTTOU TS UTCTIT ST PTTTOU OT UIC

presentation.

If the parameter starts from prefix posix¢)it-signffies

the absolute time range defined in seconds, of
Coordinated Universal Time (ITU-R TE460-6). Thig
the number of seconds since 01-01:1970 00:00:00
UTC. Fractions of seconds may be optionally specif
down to the millisecond level

The posix notation docuinents the absolute time
the MPD.

This notation shall only be used if
MPD(@availabidlityStartTime is present.

This t=posix : xxx notation parameter shall not
used ifaperiod parameter is used. In addition, a
mostone of the two parameters, periodand t sH
be'present in an anchor.

A special value "now' indicates the latest available
segment, i.e. "live edge".

—

S

in

be
L
all

period

String

Value of a Period parameter Period@id.If peri

parameter is not present, the default value of the @
attribute value of the Period with the earliest
PeriodStart.

od
id

track

string

Value of a single AdaptationSet@id

group

string

Value of a single AdaptationSet@group

Percent codi

hg, defined in IETF RFC 5986, shall be used for all reserved characters in parameter values.

NOTE

t@id

Ahility to address elements in the MPD depends on the Period@id, AdaptationSe

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 Period1l 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=enblé&track=vid

238
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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

-1:2022(E)

Aliv

j

Play

b

Play 1

nj

C44

— 1

If Tid
IfSis

: £ AL ] D4 1 eV B I WalaW BaY —BPal W 1. . IPEEEL & © S0k . ¥ B 4 24 O30 4.4 1 N
SUCAIT TAdIIgC ITUIIN VVEU, Z 1 JdIl ZU 10 ZU. UT.UOo UGNMT LU VVCU, 41 JdII ZU190 40.7%.00 UV

y.mpd#t=posix:1421870645,1421

he stream from the latest available segment to Wed, 21 Jan 2015 23:44:33 GMT
y.mpd#t=posix:now, 1421883873

he stream from the earliest available segment to Wed, 21 Jan 2015-23¢44:33 GMT
y.mpd#t=posix:0,1421883873

Handling UTC parameter

bllowing notation is used in this clause:

[ is the UTC time at the moment the URL is requeésted;

is the earliest available segment time in the eurrent presentation at time N;
is the latest availability segment time in'the current presentation;

is the start time in the posix anchor;
is the end time in the pos ix-anchor.

not specified, or larger.than F, its value shall be considered to be equal to F.

not specified, its@alue shall be considered to be equal to E. If S is “now”, its value is N.

C.5 MPD patch MIME type

The N

(IME-Type and Subtype of the MPD Patch document as introduced in 5.15 are defined

~-VMIME media type name: application

hs follows:

© ISO

— MIME subtype name: dash-patch+xml

— Required parameters: None

— Optional parameters: None

— Encoding considerations: 8 bit. This media type always uses UTF-8.
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— Security considerations:

MPD patches are based on the Patch Operations Framework
defined in RFC 5261 and thus inherit the security
considerations of that framework.

In addition, the MPD patch is a patch to Media Presentation
Description document and contains references to other
resources. It is coded in XML, and there are risks that
deliberately malformed XML can cause security 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

— Inf
co

eroperability
hsiderations:

— Puplished specification:

The MPD patch format does not incorporate any actiye (I)r
executable content. However, other forms of material frpm
outside sources can be referenced by an MPD, and this
material can contain active or executable cohtent. Such
material is expected to be identified by its'own MIME type,
and the security considerations of thatformat should be taken
into account.

If operating in an insecure environment and required by the
content/service provider, elements and attributes of MPD
may be encrypted to protecttheir confidentiality by usipg the
syntax and processingrules specified in the W3C
Recommendation “¥XML Encryption Syntax and Processing”.

If operating in an inhsecure 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 protedt data
origin-authenticity and integrity of the MPD.

The MPD Patch schema allow the inclusion elements anfl
attributes from other namespaces. Additionally, a patch|could
be used to introduce material in other namespaces into fthe
MPD itself. Such material, if processed as part of the patfh or
MPD, raises additional security considerations.

The specification defines a platform-independent exprefsion
of a presentation, and it is intended that wide interoperability
can be achieved.

ISO/IEC 23009-1, Information technology — Dynamic adaptive
streaming over HTTP (DASH) — Part 1: Media presentation
description and segment formats

— Applications which use this
media type:

— Additional information:

240

File extension(s):

Intended usage:

Various

mpp

common
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— Other information/general None
comment:
— Author/Change controller: ISO/IEC JTC1/SC29 (MPEG)
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Annex D
(normative)

DASH Metrics

D.1 General

This annex d
in D.4, nam(
collection of]

background

D.2 DASH

The DASH-M
as defined in|

HTTP Req

uest for
DASH SegrrL

HTTP Resp
DASH Segm,

The DASH ad
HTTP reque
Segments or
referred to a

Furthermord
further proc

nformation.

-Metrics client reference model

etrics client reference model is depicted in highlighting so-called’observation points
D.3.

efines the ISO/IEC 23009-1 DASH Metrics. The normative aspects of the annex are(dg
ly the semantics of the metrics and the associated keys to be used for requesting the
the metrics. The client reference model in D.2 and the observation points in-D:3 sef

fined

Ve as

(OPs)

DASH-enabled

nts
<€ L.
plication

Media

DASH Client Output

nse:

nts

Observation
Point 3

Obsetvation
Pbint 2

Observation
Point 1

Figure D.1— DASH-Metrics client reference model

cess client as defified in 4.2 issues HTTP requests (for DASH data structures), and req
5t responses (¢ontaining DASH data structures). Data structures may typically be )
partial Segments. This input/output interface from the network towards the DASH Cli
s observation point 1 (OP1).

, the-DASH Client delivers encoded media samples to the DASH-enabled applicatid
essinig and may receive also commands from it. This input/output interface of the

eives
PDs,

lent is

n for
DASH

Client towar
NOTE

Hoetho DASH.enahled annlication ic referred taas ahservation naint 2 (QOP2)
ot o= CHa b e P P e O e e et OS5y Ohpo o=

e

Further processing can include de-multiplexing (of audio/video) and/or decoding potentially
involving several buffers.

Finally, the DASH-enabled application delivers decoded media samples to the media output, which
displays the media to the user. This output interface towards the user is referred to as observation point 3

(OP3).
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D.3 Definition of observation points

D.3.1 General

This clause defines the observation points as depicted in Figure D.1.

D.3.2 Observation point 1

The observation point 1 (OP1) is defined as:

-1:2022(E)

— a set of TCP connections each defined by its destination IP address, initiation, connect and close

D.3.3 Observation point 2

The gbservation point 2 (OP2) consists of encoded media samples. Each encoded media samj
as:

D.3.4 Observation pgint 3

The gbservation paint3 (OP3) consists of decoded media samples. Each decoded media samj
as:

tiumes;

Q

sequence of transmitted HTTP requests, each defined by its transmission time;¢ont
CP connection on which it is sent; and

—

-

br each HTTP response, the reception time and contents of the responsecheader and t
me of each byte of the response body.

—

NOTE The contents of the response body is fully defined by the eonfents of the request
hleaders.

=

hedia type;

Q.

ecoding time;

presentation time;

—

he @1d of the Representation from which the sample is taken; and

[

he delivery time.

—t

he mediatype;

bnts, and the

he reception

and response

ble is defined

ble is defined

[

he presentation timestamp of the sample (media time);

the actual presentation time of the sample (real time); and

the @id of the Representation from which the sample is taken (the highest dependency level if the

sample was constructed from multiple Representations).
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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. [tems 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.

— List:anordered list of items.
— Set:anunordered 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 unndmed entries, this name would not appear in any concrete syntax:

Each metric|is defined as a named list of entries that logically containsjthe metric information fgr the
entire Media Presentation. Reporting of these lists, whether done at the end of the Media Presentatjon or
incrementally during the Media Presentation, is outside the scop€ of this document.

D.4.2 TCP ¢onnections
Table D.1 contains the metric defining the list of TCP connections. The key in Table D.1 shall be uged to
refer to the rhetric as defined in Table D.1.

Table D.1 — List of TCP connections

Key Type Description
TcplList 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 requé¢st
was sent.
dest String IP Address of the interface over which the client is receiving the
TCP data.
topen Real-Time The time at which the connection was opened (sending tinfe of

the initial SYN or connect socket operation).

T Tha+i £ azlai b+l 43 ] dL di
T Itt e atwH I Tt CORMC O WasS€roSCaSeamg o1

He
[}

reception time of FIN or RST or close socket operation).

tconnect Integer Connect time in ms (time from sending the initial synchronize
message (SYN) to receiving the acknowledgement (ACK) or
completion of the connect socket operation).

D.4.3 HTTP request/response transactions

Table D.2 contains the metric defining the List of HTTP Request/Response Transactions. The key in
Table D.2 shall be used to refer to the metric as defined in Table D.2.
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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
— BitstreamSwitching Segment
— Remote xlink element
— @MPD patch
— other

url String The original URL (before any redirects or failures)

actualurl String The actual 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.

trespornse Real-Time | The real time at which the first byte of the responsd was
received.

résponsecod | Integer The HTTP response code.

e

interval Integer The duration of the throughput trace intervals (ms), for
successful requests only.

trace 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.

© IS0 2022 - All rights reserved
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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.

NOTE 2  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.

NOTE 3  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 wag received.

The intervial and trace shall be absent for redirect and failure records.

The key HttjpList (n, type) where nis a positive integer is defined for an HttpList with an interyal of
n ms and Hype is one of MPD, XLinkExpansion, InitializationSegment, MediaSegment,
IndexSegment BitstreamSwitchingSegment or other. If typesis’ not present, all HTTP
transactions|are requested to be collected. If type is present, it specifies that the HTTP transagtions
concerning g resource equal to type are requested to be collected. Multiple keys HttpList(n, qype)

with different values of n and type may be present for a single @mebrics attribute value.

An HTTP transaction that is not finished within a QoE metric<ollection period shall not be included in

the metrics.

D.4.4 Representation switch events

Table D.3 defines the metric for Representation switch events. The key in Table D.3 shall be used to|refer

to the metriq as defined in Table D.3.

Table D.3 — List,of Representation switch events

Key Type Description

RepSwitchList List List of Representation switch events (a switch
event is the time at which the first HTTP requegt
for a new Representation, that is later presentef, is

sent)
Entry Object A Representation switch event.
t Real-Time Time of the switch event.
mt Media-Time The media presentation time of the earliest accgss

it af o1l o dio ~co bt o o A ) oy ed

L 3
tHH T ot O am e ata tontte R CoOmMPpoORCtST P&

out from the “to” Representation.

to String value of Representation(@id identifying the
switch-to Representation.

lto Integer If not present, this metrics concerns the
Representation as a whole. If present, 1to
indicates the value of
SubRepresentation@level within
Representation identifying the switch-to level of
the Representation.
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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.

Table D.4 — List of buffer level

Key Type Description
BufferlLevel List List of buffer occupancy level measurements during
playout at normal speed.
EI[LI_y ULJ_J Cbt OIIU ‘qulrUl icvcl IMISCAdSUI CITICIIL
t Real-Time Time of the measurement of the buffet levgl.
level Integer Level of the buffer in milliseconds. Iitdicatds the
playout duration for which media data of a|l active
media components is availableé starting from the
current playout time.
The Key is Buf ferLevel (n), where n is a positive integer defined t@ refer to the metric|in which the

buffe
D.4.6

Deco
presd
of tin
each

Such
begin

playgut stops either due to a user action, the'end of the content, or a permanent failure.

Tablg
defin

I level is recorded every n ms.

p Play list

led samples are generally rendered in presentation time sequence, each at or close to
ntation time. A compact Representation of the inforthation flow can thus be construct
le periods during which samples of a single Repfeséntation were continuously render
ivas presented at its specified presentation timeto some specific level of accuracy (e.g.

a sequence of periods of continuous delivery is started by a user action that reques
at a specified media time (this can bé.a "play”, "seek" or "resume"” action) and co

)

D.5 defines the play list event meétric. The key in Table D.5 shall be used to refer to {
ed in Table D.5.

Table D.5 — Play list

its specified

pd from a list
ed, such that
+10 ms).

Is playout to
htinues until

he metric as

Key] Type Description
PlayList List Alist of playback periods. A playback period is the time
interval between a user action and whichever occurs
soonest of the next user action, the end of playback or a
failure that stops playback.
Bntry Object A record of a single playback period.
start Real-Time Timestamp of the nser action that starts the playback
period.
mstart Media-Time | The presentation time at which playout was requested
by the user action.
starttype Enum Type of user action which triggered playout:
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Key Type

Description

— NewPlayout - New playout request (initial
playout)

— UserSeek - User seekrequest
— Resume - Resume from pause

— OtherRequest - Other user request (e.g. user-
requested quality change)

— 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

trade List

List of periods of continuous rendefting of decoded
samples.

Entry Objects

Single entry in the list.

representatio | String

The value of the Repfesentation@id of the

nid Representation from which the samples were taken
subreplevel Integer If not present, this metrics concerns the Representation
as a wholeAfpresent, subreplevel indicates thg
greatestvalue of any
Subrepresentation@level being rendered,
start Real-Time Thietime at which the first sample was rendered.
mstart Media-Time The presentation time of the first sample rendered.
duration Integer The duration of the continuously presented sampleg

(which is the same in real time and media time).
“Continuously presented” means that the media clodk
continued to advance at the playout speed throughoput
the interval.

playbackspeedy Real

The playback speed relative to normal playback speed
(i.e.normal forward playback speed is 1.0).

stopreason Enum

The reason why continuous presentation of this
Representation was stopped. Either:
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Key

Type Description

download)
Rebuffering - Rebuffering
UserRequest - User request

EndOfPeriod - End of Period

RepresentationSwitch - Representation
switch (not relevant in case of progr

essive

EndOfContent - End of content

collection period

Failure - Failure

change in\playback (e.g. seek or chal

EndOfCollection - End-ofa met|

ClientPlaybackAction - Clié

playspeed), other than pausing to r¢

rics

nt-initiated
nge in
tbuffer

N
r

D.4.7

This
charg
the ¢
charg

If knd
The 1

OTE

' Device information
metric contains information about the displayed video resolution as well as the ph

haracteristics of the full physical display. If the video is rendered in a smaller sub
cteristics of the actual videg\window shown are logged.
wn by the DASH Client, the physical screen width and the horizontal field-of-view are

hetric is logged at thestart of each QoE reporting period, and whenever the character

during the session (fof instance if the device is rotated from horizontal to vertical orientaf

subw

Table
to 0 (

indow size is,changed).

D.6 definés-the device information metrics. If an individual metric cannot be logged, i
7ero).

The trace can include entries for differentaepresentations that overlap in time, beg
ppresentations are being rendered simultaneously;forexample one audio and one video Repre

cteristics. If the video is rendered\in full-screen mode, the video resolution usually ca

ause multiple
sentation.

sical screen
incides with
window, the

logged.
istics change

ion, or if the

s value is set
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Table D.6 - Device information

Key Type Description
DeviceInformationList |[List A list of device information objects.
Entry Object A single object containing new device information.
start Real-Time |Timestamp when the device information was logged.
mstart Media-Time |The presentation time at which the device information was logged.
videoWidth Integer The width of the displayed video, in screen pixels (not encoded video pixels).
videoHeight Integer The height of the displayed video, in screen pixels (not encoded video pixels)
screenWidth Integer The total width of the screen, in screen pixels
screehHeight 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
fieldpfView Real The actual or estimated horizontal angle subtended at the eye by the s¢reen,

measured in degrees.
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(normative)

Byte range requests with regular HTTP GET methods

Background

-1:2022(E)

Therd
of thg
these
DASH
exclu
in thi

e are deployment environments where HTTP partial GET is not supported, or results

entire, rather than partial target. This represents a problem for DASH Clients. dtis g
problems gradually disappear, but until this will be the case, a method is provided tq
Clients operating in these environments and service providers wanting to-support su
ded from using this DASH standard to deploy media streaming services.using the for
5 document.

To a
provi
(e.g§
areg
ofaH
only

requg
Subsg

E.2

The 1
reque
the rd
HTTH
speci

The
listed

TheH
in th
Squsg
in[E]

dress these requirements, the BaseURL@byteRange attribute may be present.
es indication that resources offered in the MPD that are réquested by a HTTP

ilar HTTP GET and mapping the information that is otherwise added in the Range he
TTP partial GET into the request URI of aregular HTTP GET request. It is expected that

st segments or Subsegments, then it is expectéd‘that they request single units of
bgments.

Construction rule

BaseURL@byteRange attribute_irépresents a template that may be used to cons
sting a byte range (a “byte rang&)URL”) from a resource, given the original URL of the
quired byte range. The result-of issuing a GET request to this byte range URL without
Range header should be‘identical to the result of requesting the original URL with th
fied in the HTTP Range header.

in Table E.1. The,string shall contain identifiers $first$ and $1asts$ as specified in

yte range URE shall be constructed from the template string by substituting the identifi

n the return
xpected that

not exclude
th clients are
mats defined

f present, it
partial GET

egments for which HTTP-URLs contain byte ranges or Subsegments) may also be requested using

bader in case
DASH Clients

use this method if HTTP partial GET requests fail.df DASH Clients only have this allternative to

segments or

truct a URL
resource and
ncluding the
e byte range

BaseURL@byteRange contains a template string that contains one or more of the identifiers as

Table E.1.

ers specified

e first column of Table E.1 with the values specified in the second column of Table E.1. If the

L as defined

ry$.identifier is not present in the template and the query portion of the original UR
'FRFE 3986 is not empty, then the string “?” query shall be appended to the constr

cted URL.

If the template string contains unrecognized identifiers, then the result of the URL construction is
unspecified. In this case, it is expected that the DASH Client ignores the entire containing ByteRange
element and the processing of the MPD continues as if this ByteRange element was not present.

Strings outside identifiers shall only contain characters that permit to form a valid HTTP-URL according
to IETF RFC 3986.
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Table E.1 — Identifiers for Byte Range Templates

$<Identifier>$ Substitution parameter
$S [s 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
preceding the SquUerys [dentfier i the temptate string if that character s ot tie "?"
character, or, otherwise, the separator character immediately following the Squefry$
identifier if present.

Sfirst$ The identifier shall be substituted by the byte offset of the first byte in a range and ghall
be identical to the value of 'first-byte-pos' of 'byte=range-spec'
ofIETF RFC 7231:2014, 2.1, if this request would be executedyusing a partial |GET
request.

S$lasts$ The identifier is substituted by the byte offset of the lastdyte in the range; that ig, the
byte positions specified are inclusive. It shall be identical to the value of 'lajst-
byte-pos' of 'byte-range-spec' of IETFRFE€7231:2014, 2.1, if this request
would be executed using a partial GET request.

E.3 Examples

NOTE The URL examples below are intentionally not valid, resolable URLs and are just examples.

Original URL http://cdn.example.com/movies/134532/audio/en/agc6
4 .mp42token=8787r08f2gf087g28g£926

Byte Range 1876-23456

BaseURL@pyteRange Sbase$/frange/$first$-$last$

Byte range URL https)//cdn.example.com/movies/134532/audio/en/asc6

dmpd/range/1876-
934562token=8787r08£2gf087g28g£926

Original URL http://cdn.example.com/movies/134532/audio/en/asch6
4 .mp4

Byte Range 1876-23456

BaseURL@byteRange SbaseS$?SqueryS&range=s$first$S-Slasts

Byte range URL http://cdn.example.com/movies/134532/audio/en/aac6

4 .mp4?range=1876-23456
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Original URL http://cdn.example.com/movies/134532/audio/en/aac6
4 .mp4?token=8787r08£2gf087g28g£926

Byte Range 1876-23456

BaseURL(@byteRange SbaseS$?SqueryS&range=$first$-Slasts$s

Byte range URL http://cdn.example.com/movies/134532/audio/en/aac6b
4. mpd4?2token=8787r08£2gf087g28gf926&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
playback of 4
amount larg

For example
followed by

given only th
in this docu
Segment and
other Subseg

Additionally

support use with DASH, a delivery format should have the property that decoding
iny portion of the media can be achieved using a subset of the media that is only(a, eon
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 mapping’to the Subsegr
ment are encouraged. A Subsegment may be defined as a contiguous 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'of “index” which enables th¢

range within
unit is the i
index with
MPD or the

Subsegment
may be dired

F.2 Media

A specificati
Definitid

and a M¢

the Segment corresponding to any given time range to-be efficiently discovered. A su
exing of Subsegments. It should be possible to discover the position in the Segment

or:lgc downloading the whole Segment. The positionof the index may also be advertised

index may be provided as a separate Index Segment. The Segment Index ('sidx
Index (" ssix’ ), both defined in ISO/IEE,14496-12, may serve as a starting point aj
tly applied to any other media format.

Presentation authoring rules

n 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.

Description of either a self-initializing Media Segment or the combination of an Initialization Seg

pdia Segment forrmat.

In addition, the specification may further define:

Index Se

gments;

y and
stant

pader
d out
nents

of a
h any

e byte
table
bf the
n the
') or
nd/or

ment

Bitstrea

n switching segments:
l=) l=) 7

Interpretation of a 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
and should not be re-defined, but the interpretation of those definitions in media-container-specific
language may be necessary);

@subse

254

gmentAlignment. These should align with the definitions in this document.
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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 documented in this annex are provided at https://standards.iso.org/iso-

iec/23009

/-1/ed-5/en with the following file naming convention:

exampl

G.1 Exam

This subclau
multiple lang
content avail
of 64 kbits
between 256

The Media P
subclause 8.

q

e-G<subsectlon>[<order 1n subsection>].mpd

ple MPD for ISO Base media file format On Demand profile

puages, subtitles, content protection and multiple base URLs. This MPD-document desc
able from two sources (cdnl and cdn?2) that has audio available in English or French at]
nd 32 kbits and subtitles in German. Six versions of the vid€o are provided at bit
kbit/s and 2 Mbit/s in different spatial resolutions. Contentprotection is applied.

resentation complies with the ISO Base media file format.On Demand profile as defin
B.

e provides a simple example for a static presentation with self-initializing)Media Segments,

ribes
rates
rates

ed in

<?xml versi
<MPD

on="1.0" encoding="UTF-8"7?>

rue

<!-

<AdaptationSet mimeType="audio/mp4"

subsegmentAlignment="true"

xmlns:ksi="http://www.w3.0rg/2001/XMLSchema-instance\
xmlns="urn:mpeg:dash:schema:mpd:2011"
xsi:schemalocation="urn:mpeg:dash:schema:mpd:200 DASH-MPD.xsd"
type="|static"
mediaPfesentationDuration="PT32563"
minBuffferTime="PT1.23"
profilps="urn:mpeg:dash:profile:isoffgon-demand:2011">
<BaseUR[L>http://cdnl.example.com/<ABaseURL>
<BaseURL>http://cdn2.example.com/</BaseURL>
<Period
<!-F English Audio -->
<AdpptationSet mimePypd="audio/mp4" codecs="mp4a.40" lang="en" subsegmentAlignment="t
subsegmentSkartsWithSAP="1">
<ContentPrqot®¢tion schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/>
<Representation id="1" bandwidth="64000">
<BaSeVURL>7657412348 .mp4</BaseURL>
</Repxé&seéntation>
<Representation id="2" bandwidth="32000">
<BaseURL>3463646346.mp4</BaseURL>
<ARepresentation>
</AdaptationSet>
<!-- French Audio -->

codecs="mp4a.40.2"
subsegmentStartsWithSAP="1">
<ContentProtection schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/>
value="dub"/>

lang="fzr"

<Role schemeIdUri="urn:mpeg:dash:role:2011"

<Representation id="3" bandwidth="64000">
<BaseURL>3463275477 .mp4</BaseURL>

</Representation>

<Representation id="4" bandwidth="32000">
<BaseURL>5685763463.mp4</BaseURL>

</Representation>

</AdaptationSet>

- Timed text -->

256
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