INTERNATIONAL ISO/IEC
STANDARD 23009-1

Fourth edition
2019-12

Information technology -=<\Dynamiic
adaptive streaming over' HTTP
(DASH) —

Part 1:
Media presentation description and
segment formats

Technologies de l'information — Diffusion en flux adaptatif
dynamique suiH1TTP (DASH) —

Partie 1: Deseription de la présentation et formats de remise das médias

Reference number
ISO/IEC 23009-1:2019(E)

© ISO/IEC 2019


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

ISO/IEC 23009-1:2019(E)

© ISO/IEC 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

COPYRIGHT PROTECTED DOCUMENT

Published in Switzerland

ii © ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

Contents
000 o) o vii
00T 90 10 1 0 ix
1 Y 0 1
2 A0 00T U ] ) ) 4 L 1
Terms, definitions, abbreviated terms and CONVENTIONS ...vovrrrrersmrmrmrrrmsesmsmssesesmssssssssapagesprsssssssases 2
4 L2 T (Y oo S S AR 9
4.1 System deSCriPtioN ... snasts e s sshese s e e s 9
4.2 DASH Client model.........ciisssssssssssssssssssssss s iy deasasasassssssssshessssssss 10
4.3 DASH data model OVeIVIEW.....isimmssssmisssmsssssssssssssssssssssssssssssssssssssssssspeassthosssssssnssssssssasspassassnns 11
4.4 o 010 0 N 1 v SR ST 14
4.5 Media stream and Representation properties.......mmpmenmmmspass 15
4.5.1 Switching and Random ACCeSS SUPPOTt....ccumsmsmmsmsmsmsmsmsmsmsssssssssiosiniionmmmmmsssssssssssssssssssssssshassssssss 15
4.5.2 Media Stream acCeSS POINLS ...y s ssssssssasssassssssssssssssssssssshasasasass 15
4.5.3 Non-overlapping Segments and SUDSEZMENTS ......c.coirinesdirmiminnmssssss e 17
4.5.4 Conforming Segment trackK....... S ——————————— 17
4.6 Brands.....oumimmssssssssssssssssssssssssssssssssssssssssssssssssssssssdosss e snsssssssasasssassssssssssssssssssssssasasassssssssshesssnsnns 17
4.7 Yl 1 =3 11 s o SR ST 18
5 Media Presentation...... it sssssssssssssssssssssssssssssssssssssssssassssnsassnsssanspassassnns 20
5.1 L 1 Tc) i | R S 20
5.2 Media Presentation DesSCription ........anfelommsisssssssssssssssssssssssssssssssssspasssasas 21
L5 /00 S -7 5 1) o N S 21
LS 00 2 Y 1 1) 1 4 S S 22
5.2.3 Elements and Attributes added in-revisions and amendments.........c.oummsmsssessbess 22
5.3 Hierarchical data model.......... i sssssssssssssssspessns 25
L5 T A -7 5 1) o O s N S 25
L5 T/ o ) 0 T o S 31
§.3.3  Adaptation Sets.....uimmmmmsssssssssssssssssss s s s snssshssasaas 37
5.3.4 Media content COMPONENT.......coucomsmsmsmsmsssmsmsmssssssssssssssssssssssss s s ss s asprssessaes 48
§.3.5 RePIreSeNtation i vt E A s 49
53.3.6 Sub-Representation ... s sprs s 57
53.3.7 Common atfributes and elements ... ———————————————_—_— 59
H.3.8  SUDSetS. .t s AR AR AR n s e n s e nnh e e nn s 66
§.3.9 Segments and Segment iNformation........———————————— 67
3.3.10 Label-and Group Label ... sssssssssasssssssssssssspasssssses 89
H.3.11 PreSeleCtion ... ssssssssssssssssssssssssssssssssssssssssasasssssssssssssssssssssshussasasas 90
§.3.12-Initialization Set, Group and Presentation ... 96
5.4 Media Presentation Description Updates ........usssssssssssshes 101
41 General 101
LT T 1 o D = 102
5.5 1075 D B ET Y 111 ] 103
LTS T 1) 1 U] 1 103
5.5.2 Syntax and SEIMANTICS ..o sssssssssssssssssasassssssssssssssssssssssssasasassssssssssssssssssssssasass 103
LSS T T o 10T o L L | 104
5.6 Base URL ProCeSSIiNG.....coummimimisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssassssssssssssssssesenes 105
LS 0 I 0 ) o474 [ 105
5.6.2  SEIMANTICS..uiuiuiararsmsnsmsnssssssssssssssssssssssssssssssssssssssssssssasssssasss s ssssss s s sesssEsasSESE SRR SRR EE SRR R AR AR AR AR RERRR AR AR R R R R R R R SRR RS 105
5.6.3 XML SYINEAX cururususrsssesssmssassssssssssssssasssssssssssssssssssassssssssssssssssssssssssssassas st st sssssssss st st ssss ssssssassasss s s snssasssssssssssasass 106
5.6.4 Reference resSolution ... s s s s s s 107

© ISO/IEC 2019 - All rights reserved iii


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

ISO/IEC 23009-1:2019(E)

5.6.5
5.7
5.7.1
5.7.2
5.7.3
5.8
5.8.1
5.8.2
5.8.3
5.8.4
5.8.5
5.9
5.9.1
5.9.2
5.9.3
5.9.4
5.10
5.10.1
5.10.2
5.10.3
5.104
5.11
5.11.1
5.11.2
5.11.3
5.12
5.12.1
5.12.2
5.12.3
5.13
5.13.1
5.13.2
5.13.3
5.13.4
5.14
5.14.1
5.14.2
5.14.3

6

6.1
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5

iv

AIternative Base URLS.......msssssssssssssssssssssssssssss s sssssssssssssssasassssssssssssssssssssssssssasasassssssss 107
Program information.... s 107
L0 1) a4 T 107
SEIMANTICS . A AR AR AR RA R AR 108
D I L . . 108
D LT 0 o) 01 0] o, 109
LT 5 1< | 109
Semantics of generic deSCriPLOr ... ———————————— 109
XML syntax of eNeriC deSCriPtor ... iiiiriersiiesnssnsenssnsssssssssssssssssssnsssssnsanssssssssssssssssssnssnssns 110
SPECIfIC AESCIIPLOTS iR e e n s iy
$pecific scheme defiNitions ... —————_——————_— 118
DASH MetricS deSCIIPOL ... sssssssssssss s sssssssssssssssssssasassssssssssssssssssssssssasasanssassnbsins 124
() oA S 121
$EMANTICS ot ————————————————a e 124
KM SYINIEAX cuntusesansnsnssssmsssnssnssssssssssnsssssssssssssnssssssssnssssnsssassssnssssssssansssnssssnsssnssssnssssnssnnssssnnssas o fosivbnnssnssnsnnssanss 12F
Lo L =] 1) 4 A S 12F
8- 1 L S S, 12F
()2 L 4 125
PD EVENLES ..o ssssssssssss s Gt brdesesmsssssmsssasasss s s sesesssanas 126
nband Event Signalling ... fosss Sesssss s sssssssssssssssssasssasssssssss 13(
DASH-SPECIfiC @VENTS....ccoeirninisismsmsmsssssssss s s ses 138
PD ChainNing ..o ssssssssssss s sssssssssadeiy hasssssssssssssssssssssssssss s s ssasassss s s ssasans 137
(87 1 L) i L4, 13
Regular ChaiNiNg ... bR 13
EE T L Ul Q08 4B T 138
Producer ReferencCe TIIME ... e ssssssssssssss s sssssssssss s s s sasssss s ssssasssssssssses 13P
(8723 1 L) 1 o . 13P
T3 (1T T 0L o .0 . 13p
ST 1L e 14
LT ) 03T o0 1 1o 14
() o4 S . 14l
T3 (1 T Lo S . 14p
KIV L= SYTIEAX c.urrseransrsnssnsnsssnssnsns fnssesansnssnssanssnnsssssnssnsssssssssnsssns s sssssas seansss sesssas sssnsss ssssanssssnnsssssssnssssnnsssssssnssssnns 148
eap second informationUPAates......cccmm e —————————————_———_—_—— 148
Content Popularity RAtE i sssssssssssssssssasasssssssssss 14
(0] 1= | 14
T3 10T 1L o 144
KIMILL SYTMEAX ... stiurertennssnsnssssnsnsnssssssssnssnsssssasssansssssnssasssssssssesssas ssssssss s ans s sesssss ssansss seassas s snssssssssnssssnnsssnssnnssssnns 145
VYT 0T L 00 o 1 L 146
(0] 1 =3 | 14F
YT L] T 4 0 LT 14F
(T LY o 14p
nitialization Segment ..........cceceeeereriiiieniciesisseiesise s s s sasen s sn s s an s s mssnsanneas 14
107 L0 T BT 0 L) (L, 147
00 L QY= o 11 1<) L, 149
Bitstream SWitChing SEGMENT ... ————————————— 149
Missing Content SEGMENL ... s e 149
Segment formats for ISO base media file format........cconnrcinnn——— 149
L= 1 1) o ) . 149
Preliminaries: Refinements of Generic CONCEPLS.........coummmmmmmnssssmmssisssssssssssssssssssssssasassssnss 149
Initialization Segment fOrmat....... s ——————————————— 150
Media SEZMENT LYPES ..cvvrcrerscmimsisisissssssssss s e s e E e R 150
Self-Initializing Media Segment fOrmats.......coommmmmm s ——————— 152

© ISO/IEC 2019 - All rights reserved


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

6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.4.7

2.1
2.2
2.3
2.4

3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3

WIN =

WIN =

..................................
MDD ONNNNR
VY WN R

o ©
oo
w

8.6.1
8.6.2
8.6.3
8.6.4
8.7

8.7.1
8.7.2

© ISO/IEC 2019 - All rights reserved

ISO/IEC 23009-1:2019(E)

Segment formats for MPEG-2 tranSport Streams ......cimssssssssssmsmsssssssssssssssssssssssssssssssssses 153
L0 (1) i | 153
Preliminaries: Refinements of generic CONCEPLS ......ovvrninmnmsssmsnsisssssssssssssssssssssssssssssssssss 153
Initialization Segment types and formats.......c——————————— 154
Media Segment types and fOrmats......ssss s ———— 155
Bitstream Switching SEZMENL ... —————————— 156
L0 00 L QY=Y o 11 1<) L 156
Boxes used with MPEG-2 TS IndexX SeZMENTS .......curmmmsmsmsmssssmsmssssssmssssssssssssssssssssssssssssssassssssssssss 158
ombined-semantiesof- MPB-and Segmentformatsmmmmrrrrrerre e 159
L0 1) a4 T =4 | N 159
T 1<) | OO W SN SO 160
Media Presentation timeline ........ssssbus b 160
Segment INAeX.....oumsssssssss s sssssssssssshsiies s sssssssshasssas 161
Segment aligNMENTt. ... ———————————— A b 161
Subsegment aligNMENt ... —————— b —————_— 161
Media Presentation based on the ISO base media file format..... s 161
0= 1 1) i R 740 SN N 161
Media presentation timeline ... sy b 162
Authoring Rules for specific MPD attributes .........cuinitisenmmmmssssssssssssass 162
RY0 Lo 2 0 Wl ) 0 L L () 4 S S 163
Segment Timeline without Segment INdeX.......ccounlisivmmmmmmmm————h. 163
Media Presentation based on MPEG-2 TS .......ccoomiusbomsssssssssssssssssssnbass 163
0T 5 1<) o | I S S S 163
Media presentation timeline ... s —————————hr - 164
Authoring rules for specific MPD attributes ... 164
SUb-Representations ...t sssssssssssssassssssssssshessns 165
Profiles... il ——————————— 165
LD 723 )0 UL () o e S S 165
FUIl PIrofile ...ieiissnsnssssssssssnsssesiiessssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasassssnsnsssshassans 167
L0723 1 1) o | A N S 167
Media Presentation DesCription constraints.....mmmmssssssbons 167
Segment format CONSETAINES ... ——————————————h———_ 167
ISO Base media file-format On Demand profile .........ccmsssbes 167
L0723 1 1) o ) e S 167
Media Presentation Description cOnStraints......u b 167
Segment format CONSErAINLS ... ————————————ha——— 168
ISO Base.media file format live profile ........c.ommmssssssssspass 169
GENET AL s ———————————————————— 169
Media Presentation Description cOnstraints........mssssssssssbes 169
Segment format CONSIrAINES ... —————————————————_ 170
ISO Base media file format main profile..........mmm—————————h———. 170
T =) - | N S 170
fedia Presentationmr Descriptionto - ) 1| L R P e 170
Segment format CONSITAINLES ... ——————————————— 171
MPEG-2 TS Main Profile.......isissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasas 171
=3 11 - 171
Media Presentation Description CONStraints..... s 172
Segment format CONSITAINLES ... ——————————————————— 172
Comments and recOMMENAAtIONS. ... ———————————— 172
MPEG-2 TS SimMPpPle Profile ... sssssssssssssssssssssssssssssssssasases 173
=3 11 i 173
Media Presentation Description constraints........oummms s 173


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

ISO/IEC 23009-1:2019(E)

8.7.3 Segment format CONSITAINES ..o e 173
8.7.4 ReCOMMENUAATIONS w.evrirreresmsmsasassssssssssssssssssssssssasssasas s s s s s s A EAE A E AR AR AR AR AR RS AR AR AR R R R R R R AR R R AR AR 174
8.8 ISO Base media file format extended live profile ..., 174
2 e 0 T €5 1 ) Y . 174
8.8.2 Media Presentation Description CONSEraints ... 174
8.8.3 Segment format CONSIrAINES ..o e 175
8.8.4 INDANA EVENES .ot ssssssssssss s sssssssss st s s e AR s 175
8.9 ISO Base media file format extended On Demand profile ... 175
£ 20 T R €< 1 V) i | 175
8.9.2 edia Presentation Description CONStraints ... 17
8.9.3 Segment format CONSIIAINTS ... ——————————————— 17
8.10 1SO Base media file format common profile......————————— 17
£ 20 R0 < 1T i A SO 17
8.10.2 Media Presentation Description constraints ... 17
8.10.3 $egment format CONSIIAINTS ....ccvvirrsmsmsiimssssss s e e 17
8.11 1SO Base media file format broadcast TV profile.......tionssssas 17
8.11.1 General. s ———————————— e e s 17
8.11.2 Media Presentation Description CONSEraints ... 17
8.11.3 $egment format CONSIIAINTS ... i s 18
8.11.4 MPD Updates and Inband EVent STreams ... disssiinmssssssssssssssssssssssssssssssssssssssasas 18
Annex A (informative) Example DASH Client behaviour ... 18
Annex B (normative) MPD SChema ......ccomimiimmmmmmmsmssssssssfastanionmsmssssssssssssssssssssssssssssssssssssssasasasass 19
Annex ( (normative) MIME type registration for MPD...... o0 s 19
Annex I) (normative) DASH MELTICS .coumnnmsnisinisisssssssss b iessssssssssssssssssssssssssssssssssssssssssssssssssssssssssassnsasassssss 196
Annex E (normative) Byte range requests with regular HTTP GET methods .......ccoovnnnssnsnsinnans 204
Annex K (informative) Guidelines for extending-DASH with other delivery formats..........cocvuueeu 206
Annex ¢ (informative) MPD Examples and MPD USage........ccconmmmmsmsmsmsmssssssmssssssssssssssssssssssssssssssssssssssasass 208
Annex H (normative) Spatial Relationship Description........msssns 23p
Annex I[(normative) Flexible Insertion of URL Parameters ... 248
Annex J[(informative) Open GOP-resolution Change ... ———- 262
Annex K (normative) DASH Service DeSCription .....mmssssssssssssssssssssssssssssssssssssasssas 2638
133 10) U071 ) 0] 1 274
vi © ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

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

wearle

VP OTISS

he procedures used to develop this document and those intended for its further mainten
escribed in the ISO/IEC Directives, Part 1. In particular, the different approval critesia neede
ifferent types of document should be noted. This document was drafted in accordance'with the
Liles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

= Qo Q]

ttention is drawn to the possibility that some of the elements of this document may be the s
atent rights. ISO and [EC shall not be held responsible for identifying any or all such patent right
f any patent rights identified during the development of the documentwill be in the Introductio
n the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list o
eclarations received (see http://patents.iec.ch).

Q.0 O T

Y

ny trade name used in this document is information given for the convenience of users and
onstitute an endorsement.

Q

or an explanation of the voluntary nature of standards, the meaning of ISO specific te
xpressions related to conformity assessment, aswell as information about [SO's adherence to th
rade Organization (WTO) principles .xin the Technical Barriers to Trade
ee www.iso.org/iso/foreword.html.

v -3 O

—]

his document was prepared by Joint“Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 29, Coding of audiaj.picture, multimedia and hypermedia information.

N

=

his fourth edition cancels and-replaces the third edition (ISO/IEC 23009-1:2019), which
echnically revised. The main'changes compared to the previous edition are as follows:

(ol

—+ the concept Service)Description was added in order to enable signalling by the service pro
how the servicei9 expected to be consumed;

—+ Initializatioly'Sets, Groups and Presentations were added in order to simplify playback
Presentations across Period boundaries;

—+ leap second information was added to support the DASH Client in timing calculations w
seconds occur;

hnce are
1 for the
editorial

1bject of
5. Details
hand/or
f patent

Hoes not

'‘ms and
e World
(TBT)

hnology,

as been

vider on

f Media

hen leap

— the producer reference time was added in order to allow signalling and mapping of media time to

wall-clock time including the time of capture, encoding or other application defined context

)

— the content popularity rate was added to indicate a level of popularity of the containing entity (i.e.,

the Adaptation Set, Representation or Preselection) within the Media Presentation;

— exact signalling and placement of content in a Period was added in order to simplify client operation

in case of gaps and overlaps at Period boundaries;

© ISO/IEC 2019 - All rights reserved
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— the concept of failover content was added in order to signal time sections in the Media Presentation

or s

pecific Representations that are not representing the main content, but a failover version for

example in error cases;

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

— the
Rep

concept of Preselections was extended in order to define conformance and playback rules for
resentations from different Adaptation Sets within one Preselection; other clarifications on

events were added;

— the

— a dg
com

— the
the
onH

— ase
the

— detd
resd
hea

— DAS
stoy]

A list of

Any feed
complet

hbility to signal forced subtitles, easyreader and karaoke in the DASH Role scheme was added;

scriptor to indicate that the quality ranking associated to Representations is equivalent anfd
parable across Adaptation Sets was added;

hbility that DASH inband events can be added to a Period with a presentation time offset avoidinlg
hecessity to rewrite the event times in the media stream was added, as well@s other clarifications
vents;

bment type that permits to signal that content is missing, but also pravides sufficient informatiop
media duration of the missing content was added;

=

iled recommendations and guidelines on how locations'and reference resolution for DAS
urces, i.e. MPDs and Segments, can be performed based on information in the MPD and HTT
lers were added;

a~)

H metrics were updated to support device information and to support specific keys for start and
reasons.

b1l parts in the ISO/IEC 23009 series cantbe found on the ISO website.

=

back or questions on this document-should be directed to the user’s national standards body.
e listing of these bodies can be found at www.iso.org/members.html.
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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
Media Presentation.

a DASH

The International Organization for Standardization (ISO) and International Electrotechnical Commission

(JEC) draw attention to the fact that it is claimed that compliance with this document may involy
f patents.

(@)

IFO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured ISO and IEC that they are willing-te)negotiate
under reasonable and non-discriminatory terms and conditions with applicants throughout the y
this respect, the statements of the holders of these patent rights are registered with ISO
Ihformation may be obtained from the patent database available at www.is0.0rg/patents.

Attention is drawn to the possibility that some of the elements of this~document may be the s
patent rights other than those identified in the patent database. ISO_ and1EC shall not be held res
for identifying any or all such patent rights.

b the use

licences
world. In
and [EC.

ibject of
ponsible
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Information technology — Dynamic adaptive streaming over
HTTP (DASH) — Part 1: Media presentation description and
segment formats

1 Scope

=

his document primarily specifies formats for the Media Presentation Description and Segnj
ynamic adaptive streaming delivery of MPEG media over HTTP. It is applicable to streaming
gver the Internet.

QL

[ ]

Normative references

he following documents are referred to in the text in such,a*way that some or all of their

c o

ndated references, the latest edition of the referenced doeument (including any amendments)

]

50/1EC 13818-1, Information technology — Generic<coding of moving pictures and associats
nformation — Part 1: Systems

~.

e

50/IEC 14496-12:—1, Information technolagy — Coding of audio-visual objects — Part 12:
nedia file format

=

et

50/1EC 23091-3, Information technology — Coding-independent code points — Part 3: Audio

]

ETF RFC 1738, Uniform Resource Locators

[

ETF RFC 2397, The “data” URL scheme

e

ETF RFC 3629, UTE-8;-a transformation format of ISO 10646

]

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

]

ETF RFC4122, A Universally Unique IDentifier (UUID) URN Namespace

IETKRFC 4337, MIME Type Registration for MPEG-4

ents for
services

content

onstitutes requirements of this document. For dated reférences, only the edition cited applies. For

applies.

bd audio

ISO base

IETFRFC 4648, The Base16, Base3Z, and Base64 Data Encodings

IETF RFC 5234, Augmented BNF for Syntax Specifications: ABNF

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

Language (XPath) Selectors

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

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

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

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

IETF RF{ 8141:2017, URN Syntax

HTML 4/01 Specification, W3C Recommendation, 24 December 1999

—

W3C XML, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendatiofi;;26 Novembe
2008

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

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

—

SMPTE §T 2067-2, SMPTE Standard — Interoperable Master¢Eormat — Core Constraints

3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the follawing terms and definitions apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform; available at https://www.iso.org/obp

— IEC Electropedia: available/at http: //www.electropedia.org/

3.1.1
access ynit
unit of a|media stream (3.1.29) with an assigned Media Presentation time

3.1.2

accessibility
degree t i i i f 1 i

people as possible

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

3.14

asset

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

2 © ISO/IEC 2019 - All rights reserved


https://www.iso.org/obp/ui
http://www.electropedia.org/
https://standardsiso.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

3.1.5

associated Representation

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

3.1.6

available Segment

Segment (3.1.39) that is accessible at its assigned HTTP-URL (3.1.17) and a possibly assigned byte range
that is the request with an HTTP GET results in a reply of the Segment and 2xx status code

.1.7

Bitstream Switching Segment
egment (3.1.39) that if present contains essential data to switch to the Representation (3.1.38) {t is

assigned to

.1.8
gomplementary Representation
Representation (3.1.38) which complements at least one dependent Representation (3.1.12)

1.1.9
dgontinuous media
edia with an inherent notion of time

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

.1.10
DASH metric
etric computed by the DASH Client and uniquely:identified by a key

1.1.11
data URL
RL with a fixed scheme “data”

.1.12

dependent Representation

Representation (3.1.38) forywhich Segments (3.1.39) from its complementary Representations (3.[1.8) are
ecessary for presentatiényand/or decoding of the contained media content components (3.1.22]

.1.13

darliest presentation time
smallest presentation time (3.1.36) of any access unit (3.1.1) of a Media Segment (3.1.28) or Subspgment
(B-1.49) for asmedia stream (3.1.29)

1.1.14

gvent

aperiodic sparse media-time related auxiliary information to the DASH Client or to an applicatian
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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3.1.17
HTTP-URL
URL with a fixed scheme of “http” or “https”

3.1.18
Index Segment
Segment (3.1.39) that primarily contains indexing information for Media Segments (3.1.28)

3.1.19

Initialization Scsulcut

Segment (3.1.39) containing metadata that is necessary to present the media streams (3.1.29)
encapsullated in Media Segments (3.1.28)

3.1.20
Main Adaptation Set

Adaptation Set (3.1.3) in a Preselection (3.1.35) that contains the Initialization Segment(3:1.19) for the
completp experience

3.1.21
media content
single media content period (3.1.24) or contiguous sequence of media content periods

3.1.22
media dontent component
single cqntinuous component of the media content (3.1.21) withan assigned media content component

type (3.1.23)

3.1.23
media dontent component type
single type of media content (3.1.21)

EXAMPLES Audio, video, or text.

3.1.24
media dontent period

set of media content components (3:1:22) that have a common timeline as well as relationships on how
they can|be presented

3.1.25
Media Presentation
collectign of data thatestablishes a bounded or unbounded presentation of media content (3.1.21)

3.1.26
Media Bresentation Description
MPD
formalized-description for a Media Presentation (3.1.25) for the purpose of providing a streaming
service

3.1.27
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
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3.1.28

Media Segment

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

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

.e;iia Subsegment
ubsegment (3.1.49) that only contains media data but no Segment Index (3.1.43)

.1.31
essage
dart of an event (3.1.14) containing information that is exclusively handled by theevent handler]

.1.32
PD start time
approximate presentation start time of a Media Segment (3.1.28) signalled in MPD (3.1.26)

3.1.33
PD duration
approximate presentation duration of a Media Segment (3¢0.28) signalled in MPD (3.1.26)

.1.34

Reriod
interval of the Media Presentation (3.1.24), where a contiguous sequence of all Periods constituties the
edia Presentation

.1.35
Hreselection
set of media content components (3:122) that are intended to be consumed jointly

.1.36
jresentation time
tlme associated to an access unit (3.1.1) that maps it to the Media Presentation timeline (3.1.27)

.1.37

emote element.entity
entity that contains one or more elements and is referenced in the MPD (3.1.26) with an HTTP-URL
(B-1.17) contained in an @xlink:href attribute, referred to as "remote resource" by XLink

1.1.38
Representation
collectionand-encapsulation-ofone-ormoeremedia-stream A2 Hn-a-deliveryformatandassociated
with descriptive metadata

3.1.39

Segment

unit of data associated with an HTTP-URL (3.1.17) and optionally a byte range that are specified by an
MPD (3.1.26), or with a data URL (3.1.11)
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3.1.40
Segment availability start time

latest time instant in wall-clock time (3.1.52) at which a Segment (3.1.39) becomes an available Segment
(3.1.6)

3.141

adjusted Segment availability start time

time instant in wall-clock time (3.1.52) at which a Segment (3.1.39) becomes an available Segment
(3.1.6)

3.1.42
Segmentt availability end time

time instant in wall-clock time (3.1.52) at which a Segment (3.1.39) ceases to be an available Segment
(3.1.6)

3.1.43
Segmenit Index

compact index of the time range to byte range mapping within a Media Segment (311.28) separately
from thg MPD (3.1.26)

3.1.44
Segmenit Sequence
sequenck of Segments (3.1.39) that are sharing a common number address

3.1.45
Segmerlt Track
concatemation of Segments (3.1.39) forming a track with potential conformance properties

3.1.46
Spatial Pbject

media cqntent component (3.1.22) correspondingto a region in a coordinate system associated to this
media content component

3.1.47
stream pccess point
SAP
position|in a Representation (3.1(38) enabling playback of a media stream (3.1.29) to be started using
only the|information contained\in Representation data starting from that position onwards [preceded
by initializing data in the Initialization Segment (3.1.19), if any]

3.1.48
sub-asset

media cantent camponent (3.1.22) (or part thereof) identified as corresponding to a part of an asset
(3.1.4)

3.1.49
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)

3.1.50
Subsegment
unit within Media Segments (3.1.28) that is indexed by a Segment Index (3.1.43)
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3.1.51

valid Segment URL

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

3.1.52
wall-clock time
time as stated by UTC

:2Abbreviated-terms
4CC four character code
ABNF augmented Backus-Naur form
ACK acknowledgement message in TCP
AVC advanced video coding
CAT conditional access table
CDN content delivery network
DASH dynamic adaptive streaming over HTTP
DM DASH metrics
DRM digital rights management
ECM entitlement control message
EMM entitlement management message
EPT earliest presentation time
GAA generic authenticationcarchitecture
GBA generic bootstrapping architecture
GDR gradual decoder-tefresh
GMT Greenwich:Mean Time
GOP group'of pictures
GPS global positioning system
HEVC high efficiency video coding
HTML hypertext markup language
HTTP hypertext transfer protocol
HTTPS secure hypertext transfer protocol
TAB imteractive advertising bureau
IDR instantaneous decoding refresh
P internet protocol

ISO BMFF ISO base media file format

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

OAuth
OMAP

PAT

next generation audio

network time protocol

open authentication technical committee
open standard for authorization

online multimedia authorization protocol

program association table

PQ
PH
PI
PN
P§
P

SA
SA
SE
SN
SR
SV|
T(q
TL
TS

UR
UR

UR
U7l
UQ
VA
V(

2]

[T

J1ID
ST

XM

il

program clock reference
packetized elementary stream
packet identifier

program map table

program specific information
presentation time stamp
random access point

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

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

uniform resource:identifier
uniform resour¢e locator
uniform reseurce name
coordinated universal time
universally unique identifier
video ad serving template

video-on-demand

aviancibhla marl yin laonagnaagn
< trpTotT

AAAAAAAAAAAAAAAAAA )4 SuT st

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

3.3 Conventions

Elements in an XML document are identified by an upper-case first letter and in bold face as
Element. To express that an element Elementl is contained in another element Element2, the

following format is used: Element2.Elementl. If an element's name consists of two

or more

combined words, camel-casing is typically used, e.g. ImportantElement. Elements may be present
either exactly once, or the minimum and maximum occurrence is defined by <minOccurs> ...

<maxOccurs>.

NS

oo d

Attributes in an XML document are identified by a lower-case first letter as well as they ane)g
by an '@'-sign, e.g. @attribute. To point to a specific attribute @Gattribute contain
element Element, one may write Element@attribute. If an attribute's name consists ¢
more combined words, camel-casing is typically used after the - first wo
@veryImportantAttribute. Attributes may have assigned a status in theyXML as m4d
(M), optional (0), optional with default value (OD) and conditionally mandatery (CM).

Namespace qualification of elements and attributes is used as per XML standards, in the]
namespace:Element or @namespace:attribute. The fully qualified namespace is prq

receded
bd in an
f two or
rd, e.g.
indatory

form of
vided in

the schema fragment associated with the declaration. Extérnal specifications extending the

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

Variables defined in the context of this document“are specifically highlighted with itq
InternalVariable.

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

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

For improved interoperabilify, this document uses ABNF notation according to IETF RFC
specify certain underdefined-values of XML attributes and elements.

Overview

.1System description

ynamic adaptive streaming over HTTP (DASH) specifies XML and binary formats that enable
f contintiotis media content from standard HTTP servers to HTTP clients and enable caching o
y standard HTTP caches.

with an

lics, e.g.

rase first

ber. The

heading.

5234 to

delivery
f content

his’document primarily defines two formats:

— The Media Presentation Description (MPD) describes a Media Presentation, i.e. a bounded or
unbounded presentation of continuous media content. In particular, it defines formats to announce

resource identifiers for Segments and to provide the context for these identified resources

within a

Media Presentation. These resource identifiers are HTTP-URLs possibly combined with a byte range,

or with a data URL.
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— The Segment formats specify the formats of the entity body of the HTTP response to an HTTP GET
request or a partial HTTP GET with the indicated byte range using HTTP/1.1 as defined in
IETF RFC 7233 to a resource identified in the MPD. Segments typically contain efficiently coded
media data and metadata conforming to or at least closely aligned with common media formats.

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

Figure 1 shows a possible deployment architecture in which the formats defined in this documenhtm
be used| Boxes with solid lines indicate devices that are mentioned in this document as they Host dr
process the formats defined in this document whereas dashed boxes are conceptual or transparent. This
document deals with the definition of formats that are accessible on the interface to the.DASH Client,
indicatefl by the solid lines. Any other formats or interfaces are outside the scope of this document. In t
consideffed deployment scenario, it is assumed that the DASH Client has access to,an MPD. The MP
provideg sufficient information for the DASH Client to provide a streaming &ervice to the user by
requesting Segments from an HTTP server and demultiplexing, decoding and\rendering the included
media sfreams.

U

— — — — -

| MPD I MPD

_—— e Delivery p— — —'— " T  ——— — —
| g Function M |
I 2 | \
| | DASH
DASH | Segment
| mgdia _ | Deivery |4 SEEmELS o| DAsH
| Preseptation Ié Function (],° i Client
Preparation | (HTTP
| Server)
C L

Eigure 1 — Example system for DASH formats

-

Although the formatsare’initially designed to be used in the above deployment scenario, their applicatio
is obviouisly not restyicted to this scenario. The particular aspect on "HTTP" in DASH is the usage of HTTE
URLs in the MPDfor the purpose to refer to Segments. The usage of HTTP-URLs enables unique locatio
information and it provides well-defined methods to access the resources, in particular HTTP GET an|
HTTP pqrtiahGET.

4.2 DASH Client model

[V

The design of the formats defined in this document is based on the informative client model as shown in
Figure 2. The figure illustrates the logical components of a conceptual DASH Client model and the relation
to other components in a media streaming application. In this figure, the DASH access engine receives the
Media Presentation Description (MPD), constructs and issues requests and receives Segments or parts of
Segments. The DASH Client may use metadata provided in the MPD for the selection of media components
by communication with the media streaming application. Such metadata may for example include codec
capability information, language codes, accessibility information and other information for the selection
of media components. In the context of this document, the output of the DASH access engine consists of
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media in MPEG container formats (ISO/IEC 14496-12 ISO base media file format or ISO/IEC 13818-1
MPEG-2 Transport Stream), or parts thereof, together with timing information that maps the internal
timing of the continuous media to the timeline of the Media Presentation. In Annex F, guidance on
enabling the use of this document with other container formats is provided. In addition, the DASH access
engine may also receive and extract Events that are related to the media time. The events may be
processed in the DASH Client or may be forwarded to an event processing application in the execution
environment of the DASH Client.

Selection Logic

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

Media

Event + timin g—- .
engine

Media Streaming Application

Figure 2 —DASH Client model

Hurthermore, Annex K defines the Service Description to support and guide DASH Client operations.

NS

.3DASH data model overview

ASH is intended to supportamedia-streaming model for delivery of continuous media content in which
ontrol lies primarily with)the client. Clients may request data using the HTTP protocol from standard
eb servers that have no DASH-specific capabilities. Consequently, this document focuses not pn client
r server proceduresbut on the data formats used to provide a DASH Media Presentation.

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

2 0 Q. - O S 0o
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Each media content component may have several encoded versions, referred to as media streams. Each
media stream inherits the properties of the media content, the media content period, the media content
component from which it was encoded and, in addition, it gets assigned the properties of the encoding
process such as sub-sampling, codec parameters, encoding bitrate, etc. This descriptive metadata is
relevant for static and dynamic selection of media content components and media streams.

Media Presentation

Period Period

Adaptation Set

Representation

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

Self-Initializing Segment I

Sub-Segment || Sub-Segment I

%

Sub-Representation )
Representation
A 4
Adaptation Set ©
’ &
Choice e e e e e e e e e e e — — — — — — —
[Preselection 1
Time -

Figure 3 — DASH High-Level Data Model

DASH is|based on a hierarchical data model aligned with the presentation in Figure 3. In the horizontal
domain,|this shows'the sequence in time of the Media Presentation, and in the vertical domain it shows
the choifes offered in a Media Presentation, to be selected by the DASH Client in a static and dynamic
manner]A DASH Media Presentation is described by a Media Presentation Description document. This
describgs‘the sequence of Periods (see subclause 5.3.2) in time that make up the Media Presentation.
Period typically represents a media content period during which a consistent set of encoded versions of
the media content is available i.e. the set of available bitrates, languages, captions, subtitles etc. does not
change during a Period.

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

12 © ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

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

An Adaptation Set contains a set of Representations (see subclause 5.3.5). A Representation describes a
deliverable encoded version of one or several media content components. A Representation includes one
or more media streams (one for each media content component in the multiplex). Any single
Representation within an Adaptation Set is sufficient to render the contained media content components.

Media
resentation is expected to be perceived seamless across the switch. DASH Clients may ignore
Hepresentations containing unsupported codecs or rendering technologies, or that are otherwise
nsuitable.

ithin a Representation, the content may be divided in time into Segments (see subclause §.3.9 and
(Jlause 6) for proper accessibility and delivery. In order to access.a'Seégment, a URL is provided|for each
Jegment. Consequently, a Segment is the largest unit of data th@t'can be retrieved with a single HTTP
quest. For segmented Representations, two types of Segments are differentiated: Initidlization
egments contain static metadata for the RepresentationsyMedia Segments contain media samjples and
the advanced timeline. Representations may also be organized by a single self-initialitizing Segment
which contains both initialization information as well'as'media data.

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

ASH defines different timelines. One of‘the key features in DASH is that encoded versions of lifferent
hedia content components share a.dommon timeline. The presentation time of each access unjt within
he media content is mapped to the global common presentation timeline for synchronization of flifferent
hedia components and to enable seamless switching of different coded versions of the same media
omponents. This timelinesis referred as Media Presentation timeline. The Media Segments thgmselves
ontain accurate Media Presentation timing information enabling synchronization of components and
eamless switching.

.o o 9D o 3

second timelinedsused to signal to clients the availability time of Segments at the specified HTTP-URLs.
hese times aré.referred to as Segment availability times and are provided in wall-clock timg. Clients
ypically compare the wall-clock time to Segment availability times before accessing the Segments at the
pecifiedC{HTTP-URLs in order to avoid erroneous HTTP request responses. For static Media
resentafions, the availability times of all Segments are identical. For dynamic Media Presentatjons, the
vailability times of segments depend on the position of the Segment in the Media Presentation fimeline,
e, the Segments get available over time. Whereas static Media Presentations are sujtable to offer On-
Demand content, dynamic Media Presentations are mostly suitable to offer live services.

il Bl w B 7 B o N e >

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

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

In particular, self-initializing Segments may be further subdivided into Subsegments each of which
contains a whole number of complete access units. There may also be media-format-specific restrictions
on Subsegment boundaries; for example, in the ISO base media file format, a Subsegment contains a
whole number of complete movie fragments. If a Segment is divided into Subsegments, they are described
by a compact Segment index, which provides the presentation time range in the Representation and
correspendingbyterangeimrthe-Segmentoceupiedbyeach-Subsegment-Chentsmay-downtoad-thishdex
in advarce and then issue requests for individual Subsegments.

Clients may switch from Representation to Representation within an Adaptation Set at any point'in thie
media. However, switching at arbitrary positions can be complex because of coding dependencies withi
Represeptations and other factors, potentially requiring parallel download and decoding-in the DAS
Client. It is also desirable to avoid downloading 'overlapping' data i.e. media for the same time perio
from myltiple Representations. Usually, switching is simplest at a stream access point (SAP) in the ney
stream. [[n order to formalize requirements related to switching, DASH defines 'a)codec-independer]
concept|of stream access points and identifies various types of stream access points.

-+ < B e =

Segmentation and Subsegmentation may be performed in ways that make switching simpler. Fdr
examplg, in the very simplest cases, each Segment or Subsegment begins:with a SAP and the boundaries
of Segments or Subsegments are aligned across the Representations®f one Adaptation Set. In this casg,
switching Representation involves playing to the end of a (Sub)Segment of one Representation and thep
playing from the beginning of the next (Sub)Segment of the new-Répresentation. The Media Presentatiop
Description and Segment Index provide various indications, which describe properties of t
Represeptations that may make switching simpler. Profiles of this document can then require the%
indicatofs to be set in certain ways, making implementation of clients for those profiles simpler at t

cost of requiring the media data to obey the indicated:constraints.

For On-Pemand services, the Media Presentation Description is typically a static document describi
the varipus aspects of the Media Presentation.”’AH Segments of the Media Presentation are available o
the server once any Segment is available. .For live services, however, Segments become available wit|
time as [the content is produced and thérefore, dynamic Media Presentations are suitable. The Medi
Presentation Description may be updated regularly to reflect changes in the presentation over time, fgr
examplg Segment URLs for new segments may be added to the MPD and those for old, no longer availab
Segments may be removed. However, if Segment URLs are described using a template, this updating ma
not be necessary except for some redundancy/failover cases.

Events rhay be provided inthe MPD or within a Representation in order to signal aperiodic informatio
to the JASH Client or{to an application. Events are timed, i.e. each event starts at a specific medji
presentation time and typically has a duration. Events include DASH-specific signalling or applicatior-
specific pvents. Examples for events are indication of MPD updates on the server, possibly providing t
detailed|update:as part of the messages. The event mechanisms may also be used to deliver media ti
related dpplication events, for example information about ad insertion opportunities, etc.

o=

4.4 Protoctols

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

— the DASH Client includes a client as specified in IETF RFC 72301221, IETF RFC 7231, IETF RFC 7232123],
IETF RFC 7233, IETF RFC 723424 and IETF RFC 7235[25], and

— the HTTP Server hosting the DASH Segments complies with a server as specified in IETF RFC 7230,
IETF RFC 7231, IETF RFC 7232, IETF RFC 7233, IETF RFC 7234 and IETF RFC 7235.
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DASH Clients typically use the HTTP GET method or the HTTP partial GET method, as specified in
IETF RFC 7231:2014, subclause 4.3, to access Segments or parts thereof.

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

However, the formats defined in this document may also be used with other protocols. In particular, the
gbjects may be delivered with any object delivery protocol that provides a binding between-apn HTTP-
URL and the delivered object.

4.5Media stream and Representation properties

NN

.5.1 Switching and Random Access Support

he formats defined in this document are designed to provide a good user experience even in cas¢s where
he access bandwidth between the DASH segment delivery function<{er the cache varies. A key
Iinctionality is the ability of the DASH Client to seamlessly switch acrossydifferent Representations of the
pme media component without severely impacting the user experiéefice.

n_—n g

ssume two Representations A and B. A switch from Representation A to Representation B at mgdia time
is considered seamless, if the result of the presentation after this switch is applied is the sgme as if
epresentation A was decoded from the beginning and pteséented up to time t and Representaltion B is
ecoded from the beginning and presented from time,t onwards.

ledia Presentations may provide different Representations in one Adaptation Set representing the same
nedia component. If such Representations aré.properly time-aligned (as expected by the Media
resentation), then DASH Clients may apply® seamless switching across different Represgntations
rovided in one Adaptation Set at any time-t\to obtain a perceptually continuous experience.

o nillils @ e v = H— N o Vil v B aiills ~

owever, in practical implementations, the operation of seamless switching can be complex, as spitching
time t can require parallel download and decoding of two Representations. Therefore, providing
suitable switching opportunities_in regular time intervals simplifies client implementations. This
ocument provides means for providing suitable switching opportunities and in addition provides
ilities to signal the position‘and media time of the switching opportunities.

sl

or this purpose, this subelause defines three relevant concepts to support seamless switching:

- Media stream-actess points in subclause 4.5.2 to signal positions where to easily switch to a
Representation, and in addition where to suitable access a Representation at start-up or segk.

—+ Non-gverlapping Segments and Subsegments in subclause 4.5.3 to signal that, at the signallefl stream
accesswoints, no overlap decoding of Representations is necessary in order to provide a continuous
switch.

(el 4+ + A H laal 4.0 4 4+ H 1 ilaod +la £ 4 £ i) 4 :
STSHITITTLUTIC ATTTIATTUIT TIT SUDTIAUS T . 5.4 U S IGITAd T UTIAU UTT L UTIC ATTTIATTUIT UOT TVWUINCPT T TITT thl’lS at

a switch point results in a conforming bitstream.

These three properties are neither sufficient nor necessary for seamless switching, but certain
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, Annex I. ISO/IEC 14496-12, Annex 1.3 defines different types of SAPs that
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provide a relationship between the position where a stream can be accessed, relative to the start of a
Segment or Subsegment, its presentation time and the presentation times and position of other access
unit in the stream. The same SAP type definitions shall apply for this document.

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

For each SAP, the properties, Isap, Tsap, Isau, Tpec, Teer, and Tprr, are identified and defined in
ISO/IEC 14496-12, Annex 1.2,

In partiqular, Tsap is defined to be the earliest presentation time of any access unit of the media streay
such that all access units of the media stream with presentation time greater than or equal to Tsag'can b
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-arrangemenjt
in presentation order. The types informally correspond with some common terms:

— Typ¢ 1 corresponds to what is known in some coding schemes as a “Closed GoP randofn access point” (in
whigh all access units, in decoding order, starting from Isap can be correctly decoded;q'esulting in a continuoys
time sequence of correctly decoded access units with no gaps) and in addition the'access unit in decoding
orddr is also the first access unit in presentation order.

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

— Type 3 corresponds to what is known in some coding schemesas’an “Open GoP random access point”, in
whigh there are some access units in decoding order following Isau that cannot be correctly decoded and hav
presentation times less than Tsap.

3%

— Typ¢ 4 corresponds to what is known in some coding'schemes as a "gradual decoder refresh (GDR) random
acceps point”, in which there are some access units in decoding order starting from and following Isau that
canrjot be correctly decoded and have presentation times less than Tsap.

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

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

SAPs ar¢ mostly relevant for two purposes in this document:

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

2) To permitswitching betweenm two Representations whereby for searmtess switchimgeactr redia
stream i in the switch-from Representation is presented up to Tsap(i) and each media stream i in the
switch-to Representation is presented from the media stream access point starting from Tsap(1).

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

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

Segments (respectively Subsegments) are typically generated by segmenting encoded media stre

cess and

ams into

appropriate units. If the generation of Segments (respectively Subsegments) adheres to certain rules,
then the sequential decoding and presentation of Media Segments (respectively Subsegments) results in
a correct presentation of all contained media streams. To define such rules the notion of “non-

verlanning” seogments (respectivelvz Subseogmentsl)is defined as follows
PP 5 5 T g Y 5 7

Llet

—  Tg(S,0) be the earliest presentation time of any access unit in stream i of a Segment or Subse
and

hen two segments (respectively Subsegments), A and B, which may,or may not be of
epresentations, are non-overlapping if Ti(A,i) < Tg(B,i) for all mediavStreams i in A and
1(B,i) < Te(A,0) for all streams i in A and B where i refers to the samemedia component.

he property of “non-overlapping” segments (respectively Subsegments) is used to define t}
egment alignment and Subsegment alignment.

= LA = =~ =

.5.4 Conforming Segment track

(Including container and codecs).

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

4.6Brands

=

he ISO base media file format,; ISO/IEC 14496-12, defines the concept of brands; brand values

cment S,

- T.(S) be the latest presentation time of any access unit in stream 7 of a Segment or Subsegment S.

Hifferent
B or if

le terms

Subsegment) track” if the concatenation of all Seginénts (respectively Subsegments) in the sequence of

A sequence of Segments (respectively Subsegments) is a “conforming Segment (res;E‘ectively
Segments (respectively Subsegments) results in\a bitstream that conforms to the media formats in use

identify

specifications or conformance points. This document specifies several brands, as listed in Table 1.
Table 1 — Brands defined in this document
Brand identifiex~/| Clause in this document Informative description

emsg 5.10.3.3 Event message box.

miss 6.2.6 Missing content segment.

msdh 6.3.4.2 Media Segment conforming to the general format typg for
IS0 hase media file format

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

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

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

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

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

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

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

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

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

dums 6.3.4.2,8.11.3 Segment sequence indicator in ISO base media file format
broadcast TV profile.

4.7 Schemes

This dodqument specifies several schemes as listed in Table 2.

Table 2 — Schemes defined in this document

Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:schema:mpd:2011 Annex B The namespace of the XML schema for
the MPD.

urn:mpeg:dash:period-continuity:2015 5.3.2.4 Period continuity signalling.
urn:mpeg:dash:period-connectivity:2015 5.3.2.4 Period connectivity signalling.
urn:mpeg:dash:adaptation-set- 5.3.3.5 Scheme Identifier for switching across
switching:2016 Adaptation Sets.
urn:mpeg:dash:preselection:2016 5.3.11.2 Preselection descriptor.
urn:mpeg:dash:reset:2016 5.4.2 MPD reset indicator.
urn:mpeg:dash:resolve-to-zerg:2013 5.5.3 xlink resolution to zero element.
urn:mpeg:dash:mpdprotectién: 2011 5.8.5.2 Protection schemes identified by the

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

urn:mpeg:dash:13818:1:CA_descriptor:201 5.8.5.2 Conditional Access System used for

1 ISO/IEC 13818-1 (MPEG-2 Transport
Stream).
urn:mpeg:dash:14496:10: frame packing ar 5.8.5.3 Frame-packing arrangement.

rangemqentys type:2011

urn:mpeg:dash:13818:1:stereo_video form 5.8.5.3 Frame-packing arrangement.
at type:2011

urn:mpeg:dash:23003:3:audio_channel con 5.8.5.4 Channel configuration.

figuration:2011
Legacy format for backward-

compatibility, it is recommended to use
the signalling as defined in ISO/IEC
23091-3 instead.
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demand:2011

Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:outputChannelPositionList 5.8.5.4 A list of output channel position to
12012 signal individual speaker positions as
defined in ISO/IEC 23091-3.
Legacy format for backward-
compatibility, it is recommended to use
thesigmattingasdefimed iSO/ EC
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 multiplewiews medip
content descriptiom
urn:mpeg:dash:utc:ntp:2014 5.8.5.7 UTC Timing Scheéme for NTP seryers.
urn:mpeg:dash:utc:sntp:2014 5.8.5.7 UTC Tinijng’'scheme for SNTP sefrvers.
urn:mpeg:dash:utc:http-head:2014 5.8.5.7 UTC Timing scheme for HTTP d4te
headers.
urn:mpeg:dash:utc:http-xsdate:2014 5.8.5.7 UTC Timing scheme for HTTP sdrver
with xsdate format.
urn:mpeg:dash:utc:http-iso0:2014 5.85.7 UTC Timing scheme for HTTP sdrver
with ISO timing format.
urn:mpeg:dash:utc:http-ntp:2014 5.8.5.7 UTC Timing scheme for HTTP sdrver
with NTP format.
urn:mpeg:dash:utc:direct:2014 5.8.5.7 UTC Timing scheme for direct irfclusion
of time.
urn:mpeg:dash:audio-receiversmix:2014 5.8.5.8 Scheme identifier for receiver mjix.
urn:mpeg:dash:mpd-as-linking:2015 5.8.5.9 MPD Adaptation Set Linking scheme.
urn:mpeg:dash:sai:2015 5.8.5.10 Sub-Asset Scheme Identifier.
urn:mpeg:dash:clientc 5.8.5.11 Client Authentication scheme.
authentication:2015
urn:mpeg:dash:cdentent- 5.8.5.11 Content Access Authorization scheme.
authorization+2015
urn:mpeqg:dash:audio-interactivity:2016 5.8.5.12 Scheme to indicate content
interactivity.
urn:mpeg:dash:qr-equivalence:2019 5.8.5.13 | Quality Equivalence Descriptor
urn *mpeg:dash:event:2012 5.10.4 DASH event signalling scheme.
urn:mpeg:dash:event:callback:2015 5.10.4.5 DASH call back event.
urn:mpeg:dash:event:ttfn:2016 5.10.4.6 Presentation Termination Event.
urn:mpeg:dash:mpd-chaining:2016 5.11.1 MPD chaining descriptor.
urn:mpeg:dash:fallback:2016 5.11.2 MPD fallback descriptor.
urn:mpeg:dash:profile:full:2011 8.2 Identifier for Full profile.
urn:mpeg:dash:profile:isoff-on- 8.3 Identifier for ISO Base media file format

On Demand profile.
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Scheme identifier Clause in Informative description
this
document
urn:mpeg:dash:profile:isoff-live:2011 8.4 Identifier for ISO Base media file format

live profile.

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

urn:mpeg:dash:profile:mp2t-main:2011 86 Identifier for MPEG-2 TS main profile
urn:mpeg:dash:profile:mp2t-simple:2011 8.7 Identifier for MPEG-2 TS simple profile:
urn:mpeg:dash:profile:isoff-ext- 8.8 Identifier for ISO Base media file format
live:2014 extended live profile.
urn:mpeg:dash:profile:isoff-ext-on- 8.9 Identifier for ISO Base media file format
demandl: 2014 extended On Demand profile.
urn:mpeg:dash:profile:isoff-common:2014 8.10 Identifier for ISO Base media file format

common profile:

urn:mpeg:dash:profile:isoff- 8.11 IdentifierdordSO Base media file format
broad¢ast:2015 broadcast.TV profile
urn:mpeg:dash:srd:2014 H.1 Schieme identifier for Spatial

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

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

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

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:vesolutionSwitching:2016 Annex | Descriptor for Open GOP resolution
change

5 Media Presentation

5.1 General

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

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

5.2Media Presentation Description

5.2.1 General

=

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

(milllan)

NOTE1  Actual playback of the media streams included in the Representations is not'centrolled by the MPD
information. Playback is controlled by the media engine operating on the mediaystreams contained in the
Representations in the usual way.

he format of URLs in the MPD and the process to generate HTTP GET \and partial GET requests from
RLs provided in the MPD is defined in subclause 5.6.

T

U

The MPD is an XML document that shall be formatted according to«the XML schema provided in Annex B.
Some context on the schema is provided in subclause 5.2.2.

T

he extension of the DASH XML schema (as provided inAnnex B), in particular the addition] of XML
attributes or elements in the DASH namespace, is reserved to ISO/IEC. Elements and attributes that have
heen added to the namespace compared to earlier<revisions of this document are documgnted in
subclause 5.2.3.

The MPD shall be authored such that, after XMLsattributes or elements in the DASH namespace but not in
the XML schema documented in Annex B aré“removed, the result is a valid XML document fqrmatted
dccording to that schema and that conforms to this document.

In addition, the MPD shall be authored such that, after XML attributes or elements in the other
namespaces than the DASH namespace are removed, the result is a valid XML document fqrmatted
dccording to that schema and that conforms to this document.

NOTE 2  Based on the Jasttwo paragraphs, if DASH Clients remove all XML attributes and elementg from the
MPD in the DASH naméspace and in other namespaces that are not in the XML schema documented in|/Annex B,
the MPD results in avalid XML document which complies with this document. The DASH Client can use such a
resulting MPD fof-presentation of a conforming Media Presentation.

h addition, rules for authoring of MPDs conforming to a specific profile are provided in Clause 8. Certain
rofiles as defined in Clause 8 may permit ignoring certain elements and attributes. However, thfs has no
ffect onthe general MPD conformance rules defined in this subclause.

ollowinig XML rules, the MPD document shall contain exactly one MPD element as specified in sfibclause
3

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

The encoding of the MPD shall be UTF-8 as defined in IETF RFC 3629. All data provided in extension
namespaces shall be UTF-8 as defined in IETF RFC 3629. If binary data needs to be added, it shall be
included in Base64 as described in IETF RFC 4648 within a UTF-8 encoded element with a proper name
space or identifier, such that an XML parser knows how to process or ignore it.

o1 = o T =

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

NOTE3  Asanexample, the GZip algorithm as defined in IETF RFC 195231 can be used for Transfer-encoding.
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NOTE4  MPD encryption is not a normative part of this document. However, if operating in an insecure

envi

ronment and required by the content/service provider, elements and attributes of MPD can be encrypted

to protect their confidentiality by using the syntax and processing rules specified in the “XML Encryption
Syntax and Processing” by W3CI8l.

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 protect data origin
authenticity and integrity of the MPD.

Selected MPD examples are provided in Annex G.

5.2.2 Sc

The initjal part of the XML schema of the MPD is provided below, including namespagéyand othgr
definitidns. Specific types, elements and attributes are introduced in the remainder of thi§ subclause. The

complet
Annex B
this doct

Implemd
These fil

hema

e normative MPD schema is provided in Annex B. In case of inconsistencies; the schema in
takes precedence both over the XML syntax snippets provided in this clause and all prose text in
iment.

entors are supported by files available at: https://standards.iso.org/iso-iec/23009/-1/ed-4/ei.
es include the schema as well as all examples provided in Annex<.

<?xml
xmlns:X
targetN
attriby

<X9
http:/

<X9g

</
<!

<X9g

</xs:sd

ersion="1.0" encoding="UTF-8"?><xs:schema xmlns:xs="http: 5/ www.w3.0rg/2001/XMLSchema"
link="http://www.w3.0rg/1999/x1ink" xmlns="urn:mpeg:dash;schema:mpd:2011"
amespace="urn:mpeg:dash:schema:mpd:2011" elementFormDefault="qualified"
teFormDefault="unqualified">

:import namespace="http://www.w3.0rg/1999/x1link'PschemalLocation="
www.w3.0rg/1999/x1link.xsd"/>

:annotation>

<xs:appinfo>Media Presentation Description</xs:appinfo>
<xs:documentation xml:lang="en">

This Schema defines the Media, Presentation Description for MPEG-DASH.
</xs:documentation>
s:annotation>

- MPD: main element --%

:element name="MPDR". type="MPDtype"/>

hema>

5.2.3 El

5.2.3.1 ¢

ements. and Attributes added in revisions and amendments

Dverview

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

1:2014)

ISO/IEC

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

compared to the 2012 edition (ISO/IEC 23009-1:2012/Cor 1:2013):

22
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MPD(@publishTime
MPD.EssentialProperty
MPD. SupplementalProperty
Period.AssetIdentifier

Period.EventStream

ISO/IEC 23009-1:2019(E)

=W |

o —

Period.SupplementalProperty
RepresentationBase.InbandEventStream
SegmentBase(@availabilityTimeOffset
SegmentBase(@availabilityTimeComplete
BaseURL(@availabilityTimeOffset
BaseURL(@availabilityTimeComplete
Subset@id

SegmentTimeline.S@n

MPD .UTCTiming
Period.GroupLabel
Period.Preselection
Period.EmptyAdaptationSet
RepresentationBase.Switching

RepresentationBase.RandomAccess

.2.3.3 Elements and Attributes added in the third edition of this document (ISO/IEC 23009-
:2019)

50/1EC 23009-1:2019 added the following elements and attributes to the schema defined in |Annex B
ompared to the 2014 revision (ISQ/IEC 23009-1:2014) of this document:

RepresentationBase.GroupLabel
RepresentationBase.Label
RepresentationBase@selectionPriority
Representationftag

RepresentationlassociationId
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— Representation@associationType

— SegmentBaselpresentationDuration

— SegmentBase(ltimeShiftBufferDepth

— SegmentTimeline.S@n

— Se

mentTimeline.SGk

5.2.3.4]

This fou

compared to the third edition of this document:

— MP[.ServiceDescription

— MPD.InitializationSet

— MPO.InitializationGroup

— MPD.InitializationPresentation

— MPI. LeapSecondInformation

— Perliod.ServiceDescription

— EventStream@presentationTimeOffset

— Event@contentEncoding

— AdaptationSet@initializatienSetRef

— RegresentationBase.ProducerReferenceTime

— RepresentationBase.ContentPopularityRate

— Preselectionlorder

— SegmentBase.FailoverContent

— SegmentBaseleptDelta

(lements and Attributes added in this fourth edition (ISO/IEC 23009-1:2019)

rth edition adds the following elements and attributes to the schema defined.in“Annex B

— Mul{tiSegmentBase(@endNumber

— BaseURL(@timeShiftBufferDepth

24

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

5.3 Hierarchical data model

5.3.1 General

5.3.1.1 Overview

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

- =

he summary of the semanties of the attributes and elements within an MPD element are pro
able 3, subclause 5.3.1.2. The XML syntax of the MPD element is provided in subclause 5.3.1.3.

3.1.2 Semantics

Each—Period—comntaims omeor more Adaptationr Sets—as described i subctause 5331
Adaptation Set contains multiple media content components, then each media content cemy
described individually as defined in subclause 5.3.4.

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

case an
onent is

Adaptation Sets, Representations and Sub-Representations share common attributes and ¢lements

that are described in subclause 5.3.7.

Preselections may be used to select experiences as defined in-elause 5.3.11. Each Pre{

references to one or more media content components within one-or multiple Adaptation Sets.

Each Period may contain one or more Subsets that restriet combination of Adaptation
presentation. Subsets are described in subclause 5.3.8,

election

Sets for

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

is introduced in subclause 5.3.9. Segments contain media data and/or metadata to access

decode

and present the included media content. Reptesentations may also include Sub-Representations as

defined in subclause 5.3.6 to describe and extract partial information from a Representation.

Each Segment consists of one or more-Subsegments. Subsegments are described in subclausg 6.2.3.2.

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

Table 3 — Semantics of MPD element

vided in

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

Presentation. It is recommended to use an

If not specified, no MPD-internal identifier

Presentation.

identifier that is unique within the scope in
which the Media Presentation is published.

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

is

© ISO/IEC 2019 - All rights reserved
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Element or Attribute Name

Use

Description

@profiles

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

The contents of this attribute shall conform to
either the pro-simple orpro-fancy
productions of IETF RFC 6381:2011, Section
4.5, without the enclosing DQUOTE characters,
i.e. including only the unencodedv or

encodedv elements respectively.

As profile identifier a restricted URI formatas
defined in 8.1 shall be used.

@A

ype

0D

default:
static

specifies the type of the Media Presentdtion.
For static Media Presentations
(Qtype="static"), all Segments are
available between the
@availabilityStart%Time and the
@availabilityEndTdime. 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 Media
Presentations, i.e. the
@minimumUpdatePeriod may be present.

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

@4

vailabilityStartTime

CM

shall be
present for
@type='dy

namic'

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

For @type=static” if present, it specifies
the 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.

@y

ubZishTime

OD
shall he

specifies the wall-clock time when the MPD
was generated and published at the origin

present for
@type='d
ynamic'

server. MPDs with a [ater value of
@publishTime shall be an update as defined
in subclause 5.4 to MPDs with earlier
@publishTime.

@availabilityEndTime

0

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

Use

Description

@mediaPresentationDuration

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

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

are present.

@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 clientehecks for updates.

From a client perspective; after a client fefches
an MPD, it specifies thelminimum period
during which the MBD remains valid. Validity
is defined in subgelatise 5.4.

If this attribute’is not present, it indicates|that
the MPDidoes not change.

IfMPD@type isnot 'dynamic’,
@minimumUpdatePeriod shall not be
present.

Details on the use of the value of this attripute
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.p.2

and 5.3.5.4).

@timeShiftBufferDepth

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

@suggestedPresentationDelay

When Qtype is 'dynamic’', it specifies 2
fixed delay offset in time from the presentation
time of each access unit that is suggested to be
used for presentation of each access unit. For

more details, refer to subclause 7.2.1. Wh¢n
not specified, then no value is provided and the

1 . 1 1 11 1
CIITIIL IS €XPECLEd L0 CITUUSE 4 SUILdUITE VdAlu e.

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

@maxSegmentDuration

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

© ISO/IEC 2019 - All rights reserved
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Element or Attribute Name

Use

Description

@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.

ProgramInformation

specifies descriptive information about the
program. For more details, refer to the

descripton im Subciause 5.7-

BaseURL

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

Lgcation

specifies a location at which theMPD is
available.

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

SegrviceDescription

specifies the seryice-description detailing how
the service provider expects the service is to be
consumed.

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

For details, refer to Annex K.

InitializationSet

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

For details, see subclause 5.3.12.

InitializationGroup

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.

@id

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

Initialization Group 1ds 1n the MFPD.

@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.

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

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

Use

Description

@contentType

specifies the content type of Initialization Sets
listed in the element.

InitializationPresentation

specifies a white space separated list of ids of
Initialization Sets and Initialization Groups to
indicate a combination which creates a
complete presentation. A client supporting all
listed Initialization Sets and Initialization

GIoups ol an lﬂlUdilLdUUﬂ Fresentdtuoll 1S
expected to be able to play the entire Medlia
Presentation as intended by the service
provider.

For details, see subclause 5.3-12.

@id

specifies a unique unsigned integer identifier
for this Initialization Presentation. The
attribute shall be uhique among all
Initialization Présentation ids in the MPD.

@profiles

specifies the-profiles which the listed
Initialization Groups conform to. The valule
shallbé.a subset of the value in the
MPDBlprofiles attribute.

[fnot present, the value is inferred to be the
same as the MPD@profiles attribute.

The same syntax is used as defined for thg
MPD@profiles attribute.

@contentType

specifies the content type of initialization
Groups listed in the element.

Period

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

Metrics

specifies the DASH Metrics.

For more details, see subclause 5.9.

EssentialProperty

specifies information about the containing
element that is considered essential by th
Media Presentation author for processing|the
containing element.

For details, see subclause 5.8.4.8.

SupplementalProperty

specifies supplemental information about|the

containing element that may be used by the
DACLI C1:

£ 43 HoH £l H
DIYOoTT GITCTIC O Pt 2T g CrrC-ProOCCSSITTE:

For details, see subclause 5.8.4.9.

UTCTiming

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

© ISO/IEC 2019 - All rights reserved
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Element or Attribute Name Use Description

LeapSecondInformation 0..1 specifies leap second information affecting

MPD timing calculations.

For details, refer to clause 5.13.

Key

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

For elements: <minQccurs>  <maxQccnrs (N:lmhmmdpd)

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

5.3.1.3 | XML syntax

<!-- MHD Type -->

<xs:conplexType name="MPDtype">

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

minOccyrs="0"/>

<Xq:sequence>

<xs:element name="ProgramInformation" type="ProgramInformationType"\MinOccurs="0"

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

<xs:element name="Location" type="xs:anyURI" minOccurs="g, faxOccurs="unbounded"/>

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

<xs:element name="InitializationSet" type="InitializationSetType" minOccurs="0"

<xs:element name="InitializationGroup" typex"UIntVWithIDType" minOccurs="0"

<xs:element name="InitializationPresentation" type="UIntVWithIDType" minOccurs="0"

<xs:element name="Period" type='PeriodType" maxOccurs="unbounded"/>
<xs:element name="Metrics" type="MetricsType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="EssentiadProperty" type="DescriptorType" minOccurs="0"

<xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0"

<xs:element namEx"UTCTiming" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>

<xs:element/name="LeapSecondInformation" type="LeapSecondInformationType"

<Xs:amy>hamespace="##tother" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</)s;sequence>

<X SaEErtbute—ame=——tdr—Eype="xsString+

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

</xs:complexType>

<!-- Presentation Type enumeration -->
<xs:simpleType name="PresentationType">
<xs:restriction base="xs:string">
<xs:enumeration value="static"/>
<xs:enumeration value="dynamic"/>
</xs:restriction>
</xs:simpleType>
<!-- UInt Vector With ID -->
<xs:complexType name="UIntVWithIDType">
<xs:simpleContent>
<xs:extension base="UIntVectorType">
<xs:attribute name="id" type="xs:unsigna&gInt" use="required"/>
<xs:attribute name="profiles" type='WistOfProfilesType"/>
<xs:attribute name="contentType'\type="RFC6838ContentTypeType"/>
<xs:anyAttribute namespace="##bther" processContents="1lax"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<!-- Whitespace-separated l¥st®of unsigned integers -->
<xs:simpleType name="ULntVectorType">

<xs:list itemTypes'xs:unsignedInt"/>

</xs:simpleType>

5.3.2 Period

5.3.2.1 .<Oyerview

A Média Presentation consists of one or more Periods. A Period is defined by a Period eleme
MPD-element.

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:
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— If the attribute @stazrt is present in the Period, then the Period is a regular Period or an early
terminated Period and the PeriodStart is equal to the value of this attribute.

— Ifth

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

then this new Period is also a regular Period or an early terminated Period. The start time of the new

Peri

od PeriodStart is the sum of the start time of the previous Period PeriodStart and the value of the

attribute @duration of the previous Period.

— If(

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

¢)

MPD
— If (4
@dy
’dy

— If(i]

or the @minimumUpdatePeriod is present, then this Period is an Eatly Terminated Period

(sed

For any

time thalt should elapse after playing the media of all prior Periods in/this'Media Presentation relative tp

the Perid
of the ng
Periods,

following Period, if this is not the last Period, or the value ofthe MPD@mediaPresentationDuratioh

if this if

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

) @start attribute is absent, and (ii) the previous Period element does not coptain
ration attribute or the Period element is the first in the MPD, and (iii) the MPD@t ype |
namic’, then this Period is an Early Available Period (see below for details).

n DO

@duration attribute is present, and (ii) the next Period element contains a'l@start attribute

below for details).
regular Period and early terminated Period, the following holdsz PeriodStart reflects the actugl
dStart time of the first Period in the Media Presentation. The Period extends until the PeriodStant

bxt Period, or until the end of the Media Presentation in the case of the last Period. For regulqr
the difference between the PeriodStart time of a Period and either the PeriodStart time of thle

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

Period@duration is the presentation durationin Media Presentation time of the media conter
represented by the Representations in this Period:

Early Ay
data itsd
Period
annound
does not
through
of the M
ofthe M
element
seeking,

The sen

t
represe{ted by the Representations in this Period.;For Early Terminated Periods, the value of the
t

ailable Periods may be used to adyertise initialization of other non-media data before the medi
If is available. Period elements(documenting early available Periods shall not occur before an
element documenting a regular Period. For Early Available Periods, any resources that ar
ed in such a Period elentent shall be available. The data contained in such a Period elemer
represent a Period in the/Media Presentation. Only when the PeriodStart time becomes know|
an update of the MPD, suich a Period element represents a regular Period. However, an updat
PD may even remove’a Period element representing an Early Available Period in later update
PD as long as ng ReriodStart time is associated with the Period.To avoid dereferencing of a remot
entity containing a Period element solely to determine the Period timeline, e.g. in case d
Period@start or previous Period's Period@duration should be present in the MPD.

[ R R e B G )

jantiés~of the attributes and elements within a Period element are provided in Table 4 qf

subclaus

e5,3.2.2. The XML syntax of the Period element is provided in subclause 5.3.2.3.
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Table 4 — Semantics of Period element

Element or Attribute Name

Use

Description

Period

specifies the information of a Period.

@xlink:href

specifies a reference to a remote element entity that is
either empty or contains one or multiple top-level elements

of type Period.

@xlink:actuate

0D

default:
onReques
t

specifies the processing instructions, which cati'be efther
"onLoad" or "onRequest".

This attribute shall not be present if the.\@x1ink:hyef
attribute is not present.

@id

0

specifies an identifier for this Period. The identifier shall be
unique within the scope of the-Media Presentation.

If the MPD@t ype is "dymamic", then this attribute shall be
present and shall not ¢hange in case the MPD is updgted.

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

In case of'a‘remote period element, every Peripd@id
withinthé€ remote entity has to be unique within the
media presentation. If the generator of the remdte
entity is unaware of the Period@id values used
within the media presentation, it can use uniqug
identifiers (such as UUIDs) as values for Periog@id. If
the xlink resolver maintains the same generated id for
every client and for each time that the remote pgriod is
requested, the remote element is cacheable.

@start

PeriodStart time is used as an anchor to determine the MPD
start time of each Media Segment as well as to deter
the presentation time of each access unit in the Medi
Presentation timeline.

if present, specifies the PeriodStart time of the Perio{. The

ine

3}

If not present, refer to the details in subclause 5.3.2.1.

The value of PeriodStart, together with the value of the
MPD@availabilityStartTime enables to derive the
Segment availability times for dynamic media
presentations. For details, refer to subclause 5.3.9.

@duration

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

1fnat L 29
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@bitstreamSwitching

0D

Default:
false

When setto 'true’', this is equivalent as if the
AdaptationSet@bitstreamSwitching for each
Adaptation Set contained in this Period is setto 'true’.In
this case, the AdaptationSet@bitstreamSwitching
attribute shall not be setto ' false' for any Adaptation Set
in this Period.

BaseURL

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

SegmentBase 0..1 specifies default Segment Base information.

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

For more details, see subclause 5.3.9.

SegmentList 0..1 specifies default Segment List information.

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

For more details, see subclause 5.3.9.

SegmentTemplate 0..1 specifies default Segment Template information.

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

For more details, see subclause’5.3.9.

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

For more details, see‘subclause 5.8.5.7.

EyentStream 0..N specifies an event'stream.

For more 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 information
provided on MPD level with the same scope.

AdaptationSet 0..N specifies an Adaptation Set.

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

For more details, see subclause 5.3.3.

Sl|lbset 0..N specifies a Subset. For more details, see subclause 5.3.8.

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

ProCASSIRO
PTroctessss

For details, see subclause 5.8.4.9.

34 © ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

Element or Attribute Name Use Description

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

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

For more details, see subclause 5.8.5.8.

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

For more details, refer to subclause 5.3.10.

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

For more details, refer to subclause 5.3.11.

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

The conditions only hold without using x1ink:href. If linking is used, then all attributes are "optionpal" and
<minOccurs=0>.

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

5.3.2.3 XML syntax

<!-- Period -->
<Xxs:complexType name="PeriodType">
<XS:sequence>

<xs:element name="BgseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"f>
<xs:element nameg™SegmentBase" type="SegmentBaseType" minOccurs="0"/>
<xs:element pame="SegmentList" type="SegmentListType" minOccurs="0"/>
<xs:element~ame="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
<xs:eleflent name="AssetIdentifier" type="DescriptorType" minOccurs="0"/>

<xselement name="EventStream" type="EventStreamType" minOccurs="@"
maxOccurs=\unbounded" />

¢xs:element name="ServiceDescription" type="ServiceDescriptionType" minOccurs="0"
max@cgurs="unbounded" />

<xs:element name="AdaptationSet" type="AdaptationSetType" minOccurs="0"
max0Occurs="unbounded" />

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

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

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

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

<xs:element name="Preselection" type="PreselectionType" minOccurs="@"
maxOccurs="unbounded" />
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</xs:cdmplexType>

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

<xq:attribute name="start" type="xs:duration"/>
<xq:attribute name="duration" type="xs:duration"/>
<xq4:attribute name="bitstreamSwitching" type="xs:boolean" default="false"/>

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

5.3.2.4 | Content offering with multiple Periods

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

Periods [provide opportunities for resync, for ad insertion, for adding and removing Representations.
However, in certain circumstances, the-content across Period boundaries is continuous and, in this casg,
continugus playout of the client is expéected.

In certain circumstances, the Média Presentation is offered such that the next Period is a continuation g
the confent in the previous(Period, possibly the immediately following Period or in a later Perio
(e.g. aftdr an advertisement Period had been inserted).

The content provider.may express that the media components contained in two Adaptation Sets in tw]
differenf Periods aré. associated by assigning equivalent Asset Identifiers to both Periods and b
identifying both.Adaptation Sets with identical value for the attribute @1id. Association expresses a logica
continugtion ef\the media component in the next Period and may for example be used by the client t|
continug playing an associated Adaptation Set in the new Period.

to epable splicing of content, for example for ad insertion,
to provide synchronization in segment numbering, e.g. compengsate non-constant segment durations,
to réemove or add certain Representations in an Adaptation:Set,
to r¢move or add certain Adaptation Sets,

to r¢move or add content offering on certain CDNs,

to enable signalling of shorter segments, if produced by the encoder.

= .

=}

[==]

@]

In additlon, two Adaptation S>ets in one MFPD are period-continuous 11 all the rollowing holds:

36

The Adaptation Sets are associated.

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

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

functionally equivalent Initialization Segments, i.e. the Initialization Segment may be used to
continue the play-out of the Representation. The concatenation of the Initialization Segment of the

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

first Period, if present, and all consecutive Media Segments in the Representation in the first Period
and subsequently the concatenation with all consecutive Media Segments in the Representation of
the second Period shall represent a conforming Segment track as defined in subclause 4.5.4
conforming to the media type as specified in the @mimeType attribute for the Representation in the
first Period. Additionally, the @mimeType attribute for the Representation in the next Period shall
be the same as one of the first Period.

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

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

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

=

PD should signal period-continuous Adaptation Sets if the MPD contains(Periods with identi¢al Asset
Jentifiers.

et

here exist special cases for which the media in one Adaptation Set is.a-continuation of the prevjous one,
ut the timestamps are not continuous. Examples are timestamp wrap around, encoder reset, splicing, or
ther aspects. Two Adaptation Sets in one MPD are period-connected if all conditions from| period-
ontinuity from above hold, except that the timestamps across\Period boundaries may be non-continuous
ut adjusted by the value of the @presentationTimeOf fset at the Period boundary. Howgver, for
xample the Initialization Segment is equivalent withinthe two Adaptation Sets. Media Presgntations
hould signal period-connected Adaptation Sets byusing a supplemental descriptor on Adaptation Set
bvel with @schemeIdUri setto "urn:mpeg:ddsh:period-connectivity:2015".

_n O o0 O o ]

eriod continuity implies period connectivityc

or appropriate client behaviour, please refer to A.9.

(n

.3.3 Adaptation Sets

(1|

.3.3.1 Overview

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

n Adaptation Set-Contains alternate Representations, i.e. only one Representation within an Adaptation

et is expected £0)be presented at a time. All Representations contained in one Adaptation Set r¢present
the same media content components and therefore contain media streams that are considergd to be

erceptually‘equivalent. The Adaptation Set and the contained Representations shall be prepdred and
containssufficient information such that seamless switching (as defined in subclause 4.5.1]) across

iffefent Representations in one Adaptation Set is enabled. If an Adaptation Set is expect¢d to be
conSumed by DASH Clients with restrictions in terms of switching, then the Media Presentatioh author
should provide sufficient means to enable seamless switching under these restrictions.

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

— the language as described by the @1ang attribute,
— the media content component type described by the @contentType attribute,

— the picture aspect ratio as described by the @par attribute,
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— therole property as described by the Role elements,

— the accessibility property as described by the Accessibility elements,

— the viewpoint property as described by the Viewpoint elements,

— the rating property as described by the Rating elements.

Representations shall appear in the same Adaptation Set if and only if they have identical values for all of

these m

The valy
provide
subclaus

If there

shall be
Conten
element]
in the A
the Con

The AdgptationSet element may contain default values for elements and attributes associated to thie

containe

0
AdaptationSet and Representation (and also SubRepresentation) are collected in subclause
n

5.3.7. Ay
the Rep

The AdgptationSet element also supports the deseription of ranges for the @bandwidth, Qwidth,

@heigh
summar
containe
Adaptat

Adaptat
groupin

1) eith
2) ortl

If the Ad
are assig

The sem|

pdia content component properties for each media content component.

=

les for the elements Role, Accessibility, Viewpoint and Rating are generally nd
I within the scope of this document. However, a number of simple schemes are defined i
e 5.8.5.

-

pxist multiple media content components, then the properties of each media content component
described by a separate ContentComponent element as defined in subelause 5.3.4. Thie
tComponent element shares common elements and attributes with/the AdaptationSef
Default values, or values applicable to all media content components,.nmay be provided directly
HaptationSet element. Attributes present in the AdaptationSet shall not be repeated ip
LentComponent element.

d Representations. The list of possible present elements and attributes that are common t

y of the common attributes shall only be present either in the AdaptationSet element or i
resentation element, but not in both.

t and @frameRate attributes associated\to the contained Representations, which provide
y of all values for all the Representations within this Adaptation Set. The Representation
d within an Adaptation Set shall net-contain values outside the ranges documented for tha
on Set.

= »n 9O

on Sets may be further arranged into groups using the @group attribute. The semantics of this
r is that the media contentwithin one Period is represented by:

er one Representationfrom group 0, if present,

1e combination ef-at most one Representation from each non-zero group.

—t

aptationSet@group attribute is not present, then all Representations in this Adaptation S¢
Ined to a‘non-zero group specific to this Adaptation Set.

5,in sub

antics’of the attributes and elements within an AdaptationSet element are provided in Tabl
clayse 5.3.3.2. The XML syntax of the AdaptationSet element is provided in subclause 5.3.3.;.

38
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Table 5 — Semantics of AdaptationSet element

Element or Attribute Name

Use

Description

AdaptationSet

Adaptation Set description.

@xlink:href

specifies a reference to a remote element entity that
shall contain exactly one element of type

AdaptationSet.

@xlink:actuate

0D

default:
'onReque
st

specifies the processing instructions, whichycan|be
either "onLoad" or "onRequest".

@id

0

specifies a unique identifier for this Adaptation [Set in
the scope of the Period,The attribute shall be a unique
unsigned integer value.in'the scope of the contajining
Period.

The attribute shall not be present in a remote element
entity.

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

@group

specifies an identifier for the group that is uniqyie in the
scope of the containing Period. The value is an ynsigned
integer.

For details, refer to subclause 5.3.3.1.

CommonAttributesElemen
ts

specifies the common attributes and elements
(attributes and elements from base type

RepresentationBaseType). For details, see subflause
5.3.7.

@lang

Declares the language code for this Adaptation $et. The
syntax and semantics according to IETF RFC 566 shall
be used.

If not present, the language code may be defined 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.

@contentType

specifies the media content component type forthis
Adaptation Set. A value of the top-level Contentttype

type value as defined in IETF RFC 6838:2013, Clause 4
shall be taken.

If not present, the media content component type may
be defined for each media content 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 the set of Representations are also
present, the picture aspect ratio as specified by this

attribute shall be the same as indicated by the values of
Quwidth Bheight and@sar ie jtshall express the

same ratio as (Rwidth *sarx):(@height *sary),
with sarx the first number in @sar and sary the second
number.

If not present, the picture aspect ratio mayb¢ defined
for each media component or it may bequnknown.

@minBandwidth

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

If not present, the value iSunknown.

@maxBandwidth

specifies the maximum@bandwidth value in all
Representations inthis Adaptation Set. This value has
the same units-ds the @bandwidth attribute.

If not present; the value is unknown.

@minWidth

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

If not present, the value is unknown.

@maxWidth

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.

@minFrameRate

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

If not present, the value is unknown.

40
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Element or Attribute Name Use Description

@maxFrameRate 0 specifies the maximum @ framerate value in all
Representations in this Adaptation Set. This value is
encoded in the same format as the @frameRate
attribute.

If not present, the value is unknown.

@segmentAlignment oD When not setto ' false', this specifies that for any

Fn7V7a) Danrncanfnﬁnnc’ X and V’ withinthe same
Adaptation Set, the m-th Segment of X and the r:l—th

Segment of Y are non-overlapping (as defined i
subclause 4.5.3) whenever m is not equal to n.

derault:
false

For Adaptation Sets containing Representationg with
multiple media content components, this attribyite
value shall be either 'true'fogy*false’.

For Adaptation Sets containing Representationg with a
single media content cotmponent, when two
AdaptationSet ¢lements within a Period shdre the
same integer valt€for this attribute, then for arnly two
Representations, X and Y, within the union of thfe two
Adaptation Sets, the m-th Segment of X and the p-th

Segment of'Y are non-overlapping (as defined in
subclause 4.5.3) whenever m is not equal to n.

@bitstreamSwitching 0 When this flag is setto ' true', the following applies:

=~ All Representations in the Adaptation Set shall
have the same number M of Media Segments;

— LetRy, Rz, .., Rn be all the Representations Within
the Adaptation Set.

— Let

— S, forj> 0, be the j" Media Segment in the
ith Representation (i.e. R))

— if present, let S;o be the Initialization
Segment in the " Representation, and

— if present, let B; be the Bitstream Switching
Segment in the i Representation.
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Element or Attribute Name

Use

Description

The sequence of

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

— if Bitstream Switching Segments are
present,

More detailéd rules may be defined for specific media
formats.

For more details, refer to subclause 5.3.3.4.

Bia), Si1),1, Biz), Si2),2, ..., bi(k),
Sitk)k, -y Biwy, Sievy,m

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

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

results in a "conforming Segment track" as defined
in subclause 4.5.4-with the media format as
specified in the @mimeType attribute.

NOTE When this attribute is set to TRUE, then
seamless switching across Representations can be
achieved without re-initialization of the decoder.
Content authors are encouraged to set this
attribute to true only if the media content
components across Representations do not need
the media decoder to be re-initialized.

42

@subsegmentAlignment

oD

default:
false

If the @subsegmentAlignment for an Adaptation Sef
is set to other than ' false', 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 X

and the n-th Subsegment of Y are non-overlapping
(as defined in subclause 4.5.3) whenever m is not
equal to n.
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Element or Attribute Name

Use

Description

— For Adaptation Sets containing Representations
with a single media content component, when two
AdaptationSet elements within a Period share
the same integer value for this attribute, then for
any two Representations, X and Y, within the union
of the two Adaptation Sets, the m-th Subsegment of
X and the n-th Subsegment of Y are non-
overlapping (as defined in subclause 4.5.3)

whenever m is not equal to n.

@subsegmentStartsWiths
AP

0D

default:
0

when greater than 0, specifies that each’Subsegment
with SAP_type greater than 0 starts'with a SAP of
type less than or equal to the value-of
@subsegmentStartsWithSAB:-A Subsegment starts
with SAP when the Subsegment' contains a SAP,[and for
the first SAP, Isau is the index of the first access finit that
follows Isap, and Isap is.€ontained in the Subsegment.

The semantics of @'subsegmentStartsWith§AP
equal to 0 are unspecified.

@initializationSetRef

specifies a/white space separated list of Initialization
Set identifiers. The Adaptation Set shall conform to all
Initialization Sets that are referenced in this attfibute.

Accessibility

3%

spevdifies information about accessibility schem

For more details, refer to subclauses 5.8.1 and 3.8.4.3.

Role

4%

specifies information on role annotation schem

For more details, refer to subclauses 5.8.1 and 3.8.4.2.

Rating

specifies information on rating scheme.

For more details, refer to subclauses 5.8.1 and 3.8.4.4.

Viewpoint

specifies information on viewpoint annotation §cheme.

For more details, refer to subclauses 5.8.1 and §.8.4.5.

ContentComponent

specifies the properties of one media content
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 referefice
resolution and alternative URL selection. For mpre
details, refer to the description in subclause 5.6

SegmentBase

specifies default Segment Base information.

Informatiomr i thisetemrent s overriddenr by
information in the Representation.SegmentBase,
if present.

For more details, see subclause 5.3.9.

SegmentList

specifies default Segment List information.

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

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

SegmentTemplate 0..1 specifies default Segment Template information.

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

For more details, see subclause 5.3.9.

Representation 0..N specifies a Representation.

Atleast one Representation element shall be present(in
each Adaptation Set. The actual element may however

be part of a remote element entity if xlink is used|on the
containing AdaptationSet element.

For more details, refer to subclause 5.3,5;

Key

For attri

The con
<minOc

Element]
bold refi

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

[putes: M=mandatory, O=optional, OD=optional with default value, CM=conditiorially mandatory, F=fixed

Hitions only hold without using x1ink:href. Iflinking is used, then all attributes are "optional” and
urs=0>.

s are bold; attributes are non-bold and preceded with an @; list ¢f elements and attributes is in italics
brring to those taken from the Base type that has been extended(by this type.

5.3.3.3 XML syntax
<!-- Adaptation Set -->
<xs:conplexType name="AdaptationSetType">
<xd:complexContent>
<xs:extension base="RepresentationBaseType">
<Xs:sequence>
<xs:element names"Accessibility" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" />
<xs:elemén{~hame="Role" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" /¥
<xgyelement name="Rating" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" />
£xs:element name="Viewpoint" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" />
<xs:element name="ContentComponent" type="ContentComponentType" minOccurs="0"
max0c c trs=—unbeunded—t

<xs:element name="BaseURL" type="BaseURLType" minOccurs="0"

max0ccurs="unbounded" />

<xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
<xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
<xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>

<xs:element name="Representation" type="RepresentationType" minOccurs="0"

max0Occurs="unbounded" />

</Xs:sequence>

44
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<xs:attribute ref="xlink:href"/>

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

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

<xs:attribute name="contentType" type="RFC6838ContentTypeType"/> Nsb
<xs:attribute name="par" type="RatioType"/> ()
<xs:attribute name="minBandwidth" type="xs:unsignedInt"/> h(~
<xs:attribute name="maxBandwidth" type="xs:unsignedInt"/> ngf
<xs:attribute name="minWidth" type="xs:unsignedInt"/> (E)
<xs:attribute name="maxWidth" type="xs:unsignedInt"/> (:;]/
<xs:attribute name="minHeight" type="xs:unsignedInt"/>~Q>

<xs:attribute name="maxHeight" type="xs:unsignedIn

<xs:attribute name="minFrameRate" type="FPameRaﬁé§;Be"/>

<xs:attribute name="maxFrameRate" type="Fra2i§gteType"/>

<xs:attribute name="segmentAlignment" typé€7"Xs:boolean" default="false"/>

<xs:attribute name="subsegmentAlignme@ype:“xs :boolean" default="false"/>
<xs:attribute name="subsegmentStar ithSAP" type="SAPType" default="0"/>
<xs:attribute name="bitstream5w3§§hing" type="xs:boolean"/>

<xs:attribute name="initialigézionSetRef" type="UIntVectorType"/>

</xs:extension> XSD
</xs:complexContent> . éﬁr
N
</xs:complexType> (:)
<!-- Ratio Type for sar and\gatr -->

<xs:simpleType name="R (5}ype">

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

<xs:patE§;\ alue="[@-9]*:[0-9]*"/>
</Xs:rest ion>
>

</Xs:simpl e
<l-- T or Frame Rate -->

<xs<é§ﬁb1eType name="FrameRateType">

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

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

<xs:enumeration value="text"/>
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<xs:enumeration value="image"/>
<xs:enumeration value="audio"/>
<xs:enumeration value="video"/>
<xs:enumeration value="application"/>
<xs:enumeration value="font"/>
</xs:restriction>
</xs:simpleType>

5.3.3.4 $witching 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 t
subclauge 4.3.

=}

-

The Switching element as defined in Table 6 provides instructions of switchpadints within a
Adaptatfon Set and the permitted switching options as defined in Table 7. When this,element is present
it signal$ opportunities for simple switching across Representations in one Adaptation Set. This elemer]
may be fised instead of the attributes @segmentAlignment or @bitstredm$witching.

<

=

[=]

Table 7 defines different switching strategies that provide instructions tothe client on the procedures 4
switch appropriately within an Adaptation Set.

Table 6 — Switch point signalling

Element or Attribute Name Use Description
Switching Switching logic description for the associated
Répresentation
@interval M specifies the interval between two switching points in

the scale of the @t imescale on Representation
level. Any Segment for which the earliest presentation
time minus the @t value of the S element describing
the segment is an 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, otherwise
no switching will be described.

@typé oD specifies the switching strategy for the switch points
default: identified in by the @interval attribute. Switching
Y media{ v | strategies are defined in Table 7.

Table 7 — Switching strategies

Type Description

media Media level switching: in this case, switching is possible at the switch point by decoding
and presenting switch-from Representation up to switch point t, initializing the switch-to
Representation with the associated Initialization Segment and continue decoding and
presenting the switch-to Representation from time t onwards.
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presenting switch-from Representation up to switch point t, and continue decoding

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 @mime

attribute.

foratt Representations 1T tie Adaptation Set, 1. the nighest protite/tevet 5 sigmatia
Initialization Segment.

bitstream Bitstream switching: in this case, switching is possible at the switch point by decoding and

presenting the switch-to Representation from time t onwards. More specifically, the

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

and

Type

d in the

The XML schema snippet is as follows:

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

</xs:restriction>

</xs:simpleType>

(&1 |

.3.3.5 Switching across Adaptation Sets

epresentations in two or more Adaptation Sets may provide the same content. In addition, the
hay be time-aligned and may be offered such that seamless switching across Representations in

K

1

A

for example H.264/AVC and H.265/HEVC and the content author wants to provide such infor
the receiver in order to seamlessly switch Representations (as defined in subclause 4.5.1) across
Adaptation Sets.

A content author)may signal such seamless switching property across Adaptation Sets by pro
Supplemental® Descriptor along with an Adaptation Set with @schemeIdURI
yrn:mpegidash:adaptation-set-switching:2016 andthe @value isacomma-sepal
df Adaptation Set IDs that may be seamlessly switched to from this Adaptation Set.

If the content author signals the ability of Adaptation Set switching and as @segmentAlign

content
Hifferent

daptation Sets is simplified\Typical examples are the offering of the same content with differer;lf codecs,

ation to
different

viding a
set to
rated list

ment or

@subsegmentAlignment are set to TRUE, the (Sub)Segment alignment element shall be val

d for all

Representations in all Adaptation Sets for which the @id value is included in the @value attribute of the

Supplemental descriptor.

If the content author signals the ability of Adaptation Set switching and Switchingelementis p

rovided,

the signalled switch points apply for all Representations in all Adaptation Sets for which the @1id value is

included in the @value attribute of the Supplemental descriptor.

As an example, a content author may signal that seamless switching across an H.264 /AVC Adaptation Set

with AdaptationSet@id="4" and an HEVC Adaptation Set with AdaptationSet@id
possible by adding a Supplemental Descriptor to the H.264/AVC Adaptation Set with @schem
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set to urn:mpeg:dash:adaptation-set-switching:2016 and the @value="5" and by
adding a Supplemental Descriptor to the HEVC Adaptation Set with @schemeIdURI set to
urn:mpeg:dash:adaptation-set-switching:2016 andthe @value="4".

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

T = O

- =

5.3.4 Media content component
5.3.4.1 | Overview
Each Adaptation Set contains one or more media content components. The properties-of each medi
content component are described by a ContentComponent element or may be destribed directly o
the AdaptationSet element if only one media content component is present in the Adaptation Se
ContentComponent elements are contained in an AdaptationSet element.
The semnlantics of the attributes and elements within a ContentComponent/element are provided i
Table 8] in subclause 5.3.4.2. The XML syntax of the ContentCompeonent element is provided i
subclauge 5.3.4.3.
5.3.4.2 $emantics
Table 8 — Semantics of ContentComponent element
Element or Attribute Name Use Description
ContentComponent Description of a content component.
@id 0 specifies an identifier for this media component.
The attribute shall be unique in the scope of the
containing Adaptation Set.
The value of this attribute should be the media
component identifier in the media segment (i.e. the
Track Id in ISO BMFF segments and PID in MPEG-2
TS segments) described by this
ContentComponent element.
Multiplexing of media components may also be
provided on elementary stream level, for example
for next generation audio codecs, different audio
components may be mixed. In this case, the id may
also point to specific components in a single
elementary stream.
€rang 0] Same semantics as in Table 5 for @ Lang attribute.
@contentType 0 Same semantics as in Table 5 for @contentType
attribute.
@par 0 Same semantics as in Table 5 for @par attribute.
@tag 0 specifies the tag of the Content Component which

may be used for selection purposes towards the
decoder.
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Element or Attribute Name Use Description
Accessibility 0..N Same semantics as in Table 5 for Accessibility
element.
Role 0.. Same semantics as in Table 5 for Role element.
Rating 0.. Same semantics as in Table 5 for Rating element.
Viewpoint 0..N Same semantics as in Table 5 for Viewpoint
element.

Key

F=fixed

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

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

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

Hatory,

italics

5.3.4.3 XML syntax

<XS

<XS

<XS

<XS

<XS:
maxOccurs="unbounded" />

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

<xs:attribute

<Xs:sequence>

element name=

:element name=
:element name=

:element name=

</Xs:sequence>

</Xs:compiekType>

<!-- Content Component -->

<xs:complexType name="ContentComponentType">

"Accessibility" type="DesciiptorType" minOccurs="0"

"Role" type="Descript@hType" minOccurs="0" maxOccurs="unbounded"
"Rating" type="DesériptorType" minOccurs="0
"Viewpoint" type~"DescriptorType" minOccurs="0" maxOccurs="unbou

:any namespace="##other" processContents="1lax" minOccurs="0" maxOccurs="unboun

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

name="1dhg" type="xs:language"/>
name&"¢ontentType" type="RFC6838ContentTypeType"/>
name="par" type="RatioType"/>

name="tag" type="TagType"/>

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

max0Occurs="unbounde

>

H" />
hded" />
Hed" />

§.3.5 _Representation

3.3.5.1 Overview

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

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

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

© ISO/IEC 2019 - All rights reserved
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Each Representation includes one or more media streams, where each media stream is an encoded
version of one media content component.

A Representation consists of one or more Segments.

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

When a Represe

then con
Represe
the med

Dependd
@depen
depend

@depen
Represe
in this d

For any

ntation is not a dependent Representation, i.e. the @dependencyId attribute is absent,

d d U d ) 4
htation shall represent a conforming Segment track as defined in subclause 4.5.4 conforming-tp
a type as specified in the @mimeType attribute for this Representation.

ent Representations are described by a Representation element that contains
dencyId attribute. Dependent Representations are regular Representations except that thej

on a set of complementary Representations for decoding and/or presentation. T
dencyId contains the values of the @1d attribute of all the complementary-Representations, i.¢.
htations that are necessary to present and/or decode the media content/eomponents containef
bpendent Representation.

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

Subsegment of X and the n-th Subsegment of Y shall be non-overlappingyfas defined in subclause 4.5.3)

whenev
Segment
the corr
the Rde
4.5.4 co
Represe

NOT|
num
any

NOT]
that
Repi
fornm
orde

in the édependencyIdaefRepresentations, certain Representations can be encountered more than once. I

this
whe

Associaf]
Qassod
Represe

er m is not equal to n. For dependent Representations, the‘concatenation of the Initializatio
with the sequence of Subsegments of the dependent Representations, each being preceded by
psponding Subsegment of each of the complementary Representations in order as provided i
bendencyId attribute, shall represent a conforming.Subsegment track as defined in subclause
hforming to the media format as specified in the’@mimeType attribute for this dependent
htation.

E1  When decoding of a dependent Representation is started from a SAP in the (Sub)Segment wit]
ber i, the decoding process does not need to@ccess data from the complementary Representation(s) froy
barlier (sub)segments than (sub)Segment with number i of the complementary Representation(s).

E 2 Incaseadependent Representation X depends on at least two complementary Representations
are also dependent Representations depending, directly or indirectly, on the same complementar
esentation Z, then the concatenation as defined above results in a sequence conforming to the media
at if the Segments of Representation Z are concatenated only the first time encountered following thie
rin the @dependencyIdattributes starting from X. If following recursively the dependencies indicategd

case, the correspanding Segments or Subsegments are expected to only be concatenated once, namel
h first encountered.

y

ed Representations are described by a Representation element that contains a
iationId attribute and optionally an Q@associationType attribute. Associate
htations are Representations that provide information on their relationships with othéd

"=

Represe

tations. As opposed to complementary Representations, the segments of an associate

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

NOTE3 (@associationId and (@associationType attributes used between

Representations that are not in the same Adaptation Sets.

can only be

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

5.3.5.2 Semantics

Table 9 — Semantics of Representation element

Element or Attribute Name

Use

Description

_____Representation

This element contains a descrintion of o
)

Representation.

@id

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

Representation in the same Perjod.

The identifier shall not contdin‘whitespace characters.

If used in the template-based URL construction as
defined in subclause 5.3.9.4.4, the string shall only

contain characters-that are permitted within an [HTTP-
URL according to\ETF RFC 3986.

@bandwidth

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

For dependent Representations, this value 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.

@qualityRahking

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

@dependencyId

specifies all complementary Representations th¢
Representation depends on in the decoding and}or
presentation process as a whitespace-separated|list of

values of @id attributes.

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

This attribute shall not be present where there are no
dependencies.

QassociationId

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

© ISO/IEC 2019 - All rights reserved
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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.

Thisattrtbute shalimot be present when
@associationIdis notpresent.

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

@mediaStreamStructureld 0 The attribute may be present for Representations
containing video and its semantics.are‘unspecified for
any other type of Representations:

If present, the attribute
@mediaStreamStructuneld specifies a
whitespace-separated list'of media stream structure
identifier values. I media streams share the same
media stream structure identifier value, the media
streams shall have the following characteristics:

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

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

— A media stream formed by concatenating the
media stream of a first Representation until Isau
(exclusive) of the i-th SAP of type 1 to 3 and the
media stream of a second Representation (having
the same media stream structure identifier value
as for the first Representation) starting from the
Isau (inclusive) of the i-th SAP of type 1 to 3
conforms to the specification in which the media
stream format is specified for any value of i from 1
to the number of SAPs of type 1 to 3 in either
media stream. Furthermore, the decoded pictures
have an acceptable quality regardless of type of
the stream access point access unit used.
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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 Aanf B as
well as between Representations B and C is ‘alloyed at
non-IDR intra pictures, but switching between
Representations A and C would cause'too severg a
degradation in the quality of the ledding picturef and is
hence not allowed. To indicate these permissionfs and
restrictions, Representation A would contain
@mediaStreamStructureTd equal to “1”,
Representation B would.contain
@mediaStreamStzuctureId equal to “12”, gnd
Representation Cavould contain
@mediaStreamStructureld equalto “2”

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

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

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

For more details, see subclause 5.3.6.

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.

© ISO/IEC 2019 - All rights reserved 53


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

ISO/IEC

5.3.5.3

23009-1:2019(E)

XML syntax

<l-- Re
<XS:com

<Xs

max0ccy

max0ccy

</
</xs:cqd
<!-- St

<XS:sin

<X9g

</
</xs:si
<!-- WH
<Xs:sin

<X

</xs:s%

presentation -->
plexType name="RepresentationType">
:complexContent>

<xs:extension base="RepresentationBaseType">

<Xs:sequence>

rs="unbounded" />

<xs:element name="SubRepresentation" type="SubRepresentationType" minOccu

rs="unbounded" />

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

<xs:element name="SegmentList" type="SegmentListType" minOccurs:}?gz»

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

</Xs:sequence>
&

<xs:attribute name="id" type="StringNoWhitespaceType" use=" ired"/>
<xs:attribute name="bandwidth" type="xs:unsignedInt" us =‘”fgg’quir‘ed"h
<xs:attribute name="qualityRanking" type="xs:unsigng¢?§?2/>
<xs:attribute name="dependencyId" type="StringVe gE}ype"/>
<xs:attribute name="associationId" type="StringVfectorType"/>
<xs:attribute name="associationType" typef&é§t0f4CCType"/>
<xs:attribute name="mediaStreamStructuré£8> type="StringVectorType"/>

</xs:extension> Q@
Q\
s:complexContent> o
mplexType> \{‘\
. . . \Sb
ring without white spaces -->

pleType name="StringNoWhitespaceType">
:restriction base="xs: s@>
<xs:pattern value=2£3(;Kn\t \p{Z}1*"/>

s:restriction>
&°
mpleType>

itespace—seﬁ%rated list of strings -->
pleTypi e="StringVectorType">

:1§i:?i emType="xs:string"/>
mpdeType>

<!-

<Xs

</x
<!-

<XS

- Whitespace separated list of 4CC -->
:simpleType name="ListOf4CCType">
<xs:list itemType="FourCCType"/>
s:simpleType>

- 4CC as per latest 14496-12 -->
:simpleType name="FourCCType">

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

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

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

— The value of the minimum buffer time does not provide any instructions to the client on how long to
buffer the media. The value however describes how much buffer a client should have under
ideal network conditions. As such, MBT is not describing the burstiness or jitter in the network, it is

PIAL zalhs

R

B
A

T

.3.5.5 Random Access to Representations

andom Access refers to start processing, decoding and presenting the Representation from the
dccess point at time t onwards by initializing the' Representation with the Initialization Seg
resent and decoding and presenting the Représentation from the signalled Segment onwards.
ccess point may be signalled with the RandomAccess element as defined in Table 10.

able 11 provides different random accéss point types.

deceribing +h brctin ittt Rriant_an dinag T thowr ol 1
u\.o\,lluuls LIIC UUrotlIirivcoos VUl JlLLbl 1T LIIC  CUITILUIIU bllbuulllsn lus\abll\al vVviILIT LIIC VY vdlu
property of the content. Using the "leaky bucket" model, it is the size of the bucket that'm
true, given the way the content is encoded.

The minimum buffer time provides information that for each representation, the following
true: if the Representation (starting at any segment) is delivered over a constantbitrate char
bitrate equal to value of the BW attribute then each access unit with presentation time PT is 3
at the client latest at time with a delay of at most PT + MBT.

In the absence of any other guidance, the MBT should be set to the-maximum GOP size (cod
sequence) of the content, which quite often is identical to the makimum segment duration fo
profile or the maximum subsegment duration for the On-Demand profile. The MBT may bq

smaller value than maximum (sub)segment duration but should not be set to a higher value|

Table 10 — Random Access Signalling

e, it is a
hkes BW

shall be
nel with
hvailable

ed video
I the live
set to a

random
rment, if
Random

Element or Attribute Name Use Description

RandomAccess Random Access Information

@intervad M specifies the position of the random access poir]
the Representations. The information is specifie
the scale of the @t imescale on Representatio
Any Segment for which the MPD start time min
@t value of the S element describing the segm
an integer multiple of the product of @t imesca

enables randomly access to this Representation

@interval is a random access opportunity, i.¢.

tsin

bd in

n level.
IS the
bnt is
le and
it
with

Tie Tandom access Srategy as detined by the ©
value.

no random access will be described.

The value should be chosen such that the resulting
time matches MPD start time of segments, otherwise

ype
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Element or Attribute Name Use Description
@type oD specifies the random access strategy for the random
default: access points in by the @interval attribute.

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

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

QMINMBULferTIme [0 specliles a common duration used In the demnition ot

the Representation data rate (see @bandwidth
attribute in subclauses 5.3.5.2 and 5.3.5.4).

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

@bandwidth 0 Consider a hypothetical constant bitratechannel 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
RAP indicated in this element a client can be assured of]
having enough data for continuous playout providing
playout begins after

@minBufferTime * @bandwidth bits have been
received (i.e. attime @minBufferTime after 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.

Table.11 — Random Access Strategies

Type

Informative description

close

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
fulfilled.

open

Open GOP random access. This implies that the segment is a Random Access Segment as
well as the segment starts with a SAP type of 1, 2 or 3. SAP type 1, 2 or 3 is a necessary
condition, but not sufficient. In addition, all requirements of a Random Access Segment need
to be fulfilled.

gradual

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

<!-- Random Access -->

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

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

<xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>
<!-- Random Access Type type enumeration -->
<xs:simpleType name="RandomAccessTypeType">
<xs:restriction base="xs:string">
<xs:enumeration value="closed"/>
<xs:enumeration value="open"/>
<xs:enumeration value="gradual"/>

</xs:restriction>

</xs:simpleType>

§.3.6 Sub-Representation

5.3.6.1 Overview

Sub-Representations are embedded in regular Representations and are described
ubRepresentation element. SubRepresentation elements are contained

epresentation element.

he SubRepresentation elementdéscribes properties of one or several media content com
hat are embedded in the Représentation. It may for example describe the exact properti
mbedded audio component (e.g.codec, sampling rate, etc.), an embedded sub-title (e.g. codec)
escribe some embedded lower quality video layer (e.g. some lower frame rate, etc.).

L Q @ ' n

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

et

h case the @level @tfribute is present in the SubRepresentation element,

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

by the
in a

ponents
bs of an
br it may

entation
he audio
ations if

—+"“the Initialization Segment and/or the Media Segments and/or the Index Segments shall

provide

sufficient information such that the data can be easily accessed through HTTP partial GET requests.
The details on providing such information shall be defined by the media format in use. For media

formats defined in this document, the Subsegment Index as defined in subclause 6.3.2.4 shall

be used.

If the @level attribute is absent, then the SubRepresentation element is solely used to provide a

more detailed description for media streams that are embedded in the Representation.

The semantics of the attributes and elements within a Sub-Representation are provided in Table 12, in

subclause 5.3.6.2. The XML syntax of the Sub-Representation type is provided in subclause 5.3.6
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5.3.6.2 Semantics

Table 12 — Semantics of SubRepresentation element

Element or Attribute Name

Use

Description

SubRepresentation

specifies a Sub-Representation.

@level

specifies the Sub-Representation level. If @1level
attribute is present and for media formats used in

this document, a Subsegment Index as defined in
subclause 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

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 @1evel
values.

If not present;‘the Sub-Representation can be
decoded and{resented independently of any other
Representation.

@bandwidth

CM
shall be
present

if
Qlevel

is
present

Identical to the @bandwidth definition in
Representation but applied to this Sub-
Representation. This attribute shall be present if the
@level attribute is present.

@contentComponent

0

if present, specifies the set of all media content
components that are contained in this Sub-
Representation as a whitespace-separated list of
values of ContentComponent@id values.

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

CommonAttributesElements

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

Key

For attributes: M=mandatory O:nprinnnl Ol'):npﬁnnql with default value, CM=caonditionally mandatory

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

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

<xs:complexContent>

<xs:complexType name="SubRepresentationType">

<xs:extension base="RepresentationBaseType">

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

M T e\ actanTi il /
Ty cOTrTy P

P
St Froorce—TToT

</Xs:extension>
</xs:complexContent>

</xs:complexType>

sl ool g
Y =

0.
JF

L =n a—r o

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

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

7

(&1 |

.3.7.1 Overview

e present in all three elements.

o o0 -]

yntax is provided in subclause 5.3.7.3.

5.3.7.2 Semantics

5.3.7 Common attributes and elements

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

he elements AdaptationSet, Representation and, SubRepresentation have assigned
ommon attributes and elements. The attributes and elements-listed in Table 13, subclause 5.3]7.2 may

he semantics of the common attributes and elements-are provided in Table 13, subclause 5.3.7.2, the

The 'Use’ column in Table 13 shall be interpreted that an attribute marked with 'M' shall be available for
a Representation, i.e. it shall either be presentin the Representation element, or if not, it shall be in
the containing AdaptationSet element:An attribute marked with '0' may be absent in both.

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

Representation(s) conform to of the list of|Media
Presentation profiles as described in Clauge 8. The
value shall be a subset of the respective vajue in

any higher level of the document hierarchy
(Representation, Adaptation Set, MPD).

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

The same syntax as defined in subclause 5.3.1.2
shall be used.
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Element or Attribute Name

Use (see
subclause
5.3.7.1)

Description

@width

0

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

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

NOTE The visual presentation size of the video
equal to the number of horizontal and wertic
samples used for presentation after 'encode
samples are cropped in response to\ encode
cropping parameters, “overscan”’~signalling, d
“pan/scan” display parameters, e.g.'SEI messages.

- = w»n

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

@height

specifies the vertical visual’presentation size of th¢
video media type, on agrid determined by the
@sar attribute.

If not present onany level, the value is unknown.

@sar

specifies the'sample aspect ratio of the video medip
componént 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 thie
encoded video pixels (samples) in the same units
as the horizontal size.

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

@frameRate

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

The value is coded as a string, either containing
two integers separated by a "/", ("F/D"), or a single
integer "F". The frame rate is the division F/D, or ,
respectively, per second (i.e. the default value of D
is"1").

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

Raudi mQamp'I -inrJD::fa

(»]

Eithar o~ cinagla dacimal intagorualin cnncifiin g +h

Tt o o o S C- oo e C e v ot CopoCITy it ot

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

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

@mimeType

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

Use (see
subclause
5.3.7.1)

Description

@segmentProfiles

0

specifies the profiles of Segments that are essential
to process the Representation. The detailed
semantics depend on the value of the @mimeType
attribute.

The contents of this attribute shall conform to

elter the pro-S1Mple O PTO-Lancy
productions of IETF RFC 6381:2011, subclpuse 4.5,
without the enclosing DQUOTE characters,|i.e.
including only the unencodedw or’encoldedv
elements respectively. As profile identifierj the
brand identifier for the Segment as defined in
Clause 6 shall be used.

4CC may contain characters that must be gscaped
in XML. 4CC strings shall be escaped accorfling to
W3C XML:2008;\Section 2.4.

If not presénton any level, the value may H
deducted\from the value of the @profile
attribute.

[2BS)

@codecs

Specifies the codecs present within the
Representation. The codec parameters shgll also
include the profile and level information where

applicable.

For segment formats defined in this docunjent, this
element shall be present and the contents pf this
attribute shall conform to either the simpf-list
or fancy-1ist productions of
IETF RFC 6381:2011, subclause 3.2, witholit the
enclosing DQUOTE characters. The codec idlentifier
for the Representation's media format, matped
into the name space for codecs as specified in
IETF RFC 6381:2011, subclause 3.3, shall e used.

@maximumSABPeriod

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

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

Use (see
subclause
5.3.7.1)

Description

@startWithSAP

0

when present and greater than 0, specifies that in
the associated Representations, each Media
Segment starts with a SAP of type less than or
equal to the value of this attribute value in each
media stream.

A Media Segmrent starts withra SAP-mamredia
stream if the stream contains a SAP in that Media
Segment, Isau is the index of the first accessunit
that follows Isap and Isap is contained in the Media
Segment.

If not present on any level, the valte)is unknown.

@maxPlayoutRate

—

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

the same decoder profile\and level requirements ap
the normal playout rate.

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

@codingDependency

When presentand 'true', for all contained medip
streams, spedifies that there is at least one access
unit that depends on one or more other access
unitsfor decoding. When presentand 'false',
for;any contained media stream, there is no access
unit that depends on any other access unit for
decoding (e.g. for video all the pictures are intra
coded). If not specified on any level, there may or
may not be coding dependency between access
units.

@scanType

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

typeis "progressive".

@selectionPrionity

oD
default=1

specifies the selection priority for the described
data structures, i.e. the one described by the
containing element. In the absence of other
information, higher numbers are the preferred
selection over lower numbers.

@tag

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

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

Use (see
subclause
5.3.7.1)

Description

FramePacking

0..N

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

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

For details, see subclauses 5.8.1 and 5.84.6.

AudioChannelConfiguration

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

For details, see subclauses 5:8-1 and 5.8.4.7.

ContentProtection

specifies information about-content protedtion
schemes used for the.associated Representations.

For details, see subtlauses 5.8.1 and 5.8.4.1.

EssentialProperty

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

For details, see subclause 5.8.4.8.

SupplementalProperty

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

For details, see subclause 5.8.4.9.

InbandEventStream

specifies the presence of an inband event gtream in
the associated Representations.

For details, refer to subclause 5.10.

Switching

Specifies a switch-to times and types for the
associated Representations. For more detdils, refer
to subclause 5.3.3.4.

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.

RandomAccess

Specifies a random access times and types|for the
associated Representations. For more detdils, refer
to subclause 5.3.5.5.

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

GroupLabel

specifies a summary label for a group of Labels. For
more details, refer to subclause 5.3.10.
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Element or Attribute Name Use (see Description
subclause
5.3.7.1)
Label 0..N specifies a textual description of the element that

may be used for annotation and selection purposes.
For more details, refer to subclause 5.3.10.

ProducerReferenceTime 0..N specifies the presence and possibly values of
producer reference time in the associated
Representations.

For details, refer to subclause 5.12.

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 elementis—primarily introduced
for the usage of Pré:Selections and Adaptatio
Sets but use for Representation and Suh
Representations-is not precluded.

=]

Key
For at

Forel

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

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

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

5.3.7.3 XML syntax

<!-- Rgpresentation base (common attributes%gwd elements) -->

<xs:conplexType name="RepresentationBaselype">

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded" />

max0ccyrs="unbounded™7/ >

maxOccyrs="unbounded" />

maxOccyrs="unbounded" />

max0Occurs="unbounded" />

max0ccurs="unbounded" />

max0Occurs="unbounded" />

<xs:element name="FramePacking!)type="DescriptorType" minOccurs="0"

<xs:element name="AudioChgnnelConfiguration" type="DescriptorType" minOccurs="0"

<xs:element names~GomtentProtection" type="DescriptorType" minOccurs="0"

<xs:element_fiamé="EssentialProperty" type="DescriptorType" minOccurs="0"

<xs:elegment name="SupplementalProperty"” type="DescriptorType" minOccurs="0"

<%5yelement name="InbandEventStream" type="EventStreamType" minOccurs="0"

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

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

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

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

<xs:element name="ContentPopularityRate" type="ContentPopularityRateType" minOccurs="0"
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<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xs:sequence>
<xs:attribute name="profiles" type="ListOfProfilesType"/>
<xs:attribute name="width" type="xs:unsignedInt"/>
<xs:attribute name="height" type="xs:unsignedInt"/>
<xs:attribute name="sar" type="RatioType"/>
<xs:attribute name="frameRate" type="FrameRateType"/>

lingRateType"/>

<xs:attribute name="mimeType" type="xs:string"/> '\q
<xs:attribute name="segmentProfiles" type="ListOf4CCType"/> Q
<xs:attribute name="codecs" type="CodecsType"/> N
<xs:attribute name="maximumSAPPeriod" type="xs:double"/> QQ’
<xs:attribute name="startWithSAP" type="SAPType"/> (bQ
<xs:attribute name="maxPlayoutRate" type="xs:double"/> (1/

<xs:attribute name="codingDependency" type="xs:boolean"/> Q/C)

<xs:attribute name="scanType" type="VideoScanType"/> O\

<xs:attribute name="selectionPriority" type="xs:unsignedIn\%>
<xs:attribute name="tag" type="TagType"/> @)
<xs:anyAttribute namespace="##other" pr‘ocessContentQan"h
</xs:complexType> Q
<!-- List of Profiles --> K§
<xs:simpleType name="ListOfProfilesType"> (%)
<xs:restriction base="xs:string"> \\('\
<xs:pattern value:"(([A-Za-zo-9\c‘®§&#xA0;-&#xFF,']|(&#37; [6-9A-Fa-f][0-9A-Fa-

£1) | [!$&amp; '()*+;=:@]))+(,(([A-Za-z@-9‘§\._~&#xA0;-&#xFF;] | (&#37; [0-9A-Fa-f][@-9A-Fa-
1) [1$8amp; " ()*+;=:@1))*)*" /> xO
</xs:restriction> . (\}‘
</xs:simpleType> C)\\
<!-- Audio Sampling Rate -- B
<xs:simpleType name="Aud ﬁplingRateType%
<xs:r‘estr‘ictifggg)—-"UIntVectorType">

value="1"/>

<Xs:ma g‘;h\gth value="2"/>
</xs: r‘e@tiom

</Xs:si ype>

<xs:minLe

<! -- S%am Access Point type enumeration -->
<xs&§ mpleType name="SAPType">

<xs:restriction hase="xs:unsignedTnt">

<xs:minInclusive value="0"/>
<xs:maxInclusive value="6"/>
</xs:restriction>
</xs:simpleType>
<!-- Video Scan type enumeration -->
<xs:simpleType name="VideoScanType">
<xs:restriction base="xs:string">

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

</xs:simpleTvpe>

<!--Codecs Type -->
<xs:sinpleType name="CodecsType">
<xd:restriction base="xs:string">
<xs:pattern value="[a-zA-Z\-]+'[a-zA-Z]{1,8}(=[a-zA-Z]{1,8})*' (%[0-9A-F]{2} |[fa=zA-Z0-
9NN \-\+\{\I\|\. ~&#038;])+(.(%[0-9A-F]{2}|[a-zA-Z0B-9!#\\$\" \-
N\ |\, ~&#038;1)+)*(, (%[@-9A-F1{2} | [a-2zA-Z8-9#\\$\* \-\+\{\}\|\. ~&#038;])4( .-(%[0-9A-
F1{2}| [Ja-zA-Z@-9 1 \\$\ _\-\+\{\}\ | \. ~&#038;])+)*)*">
<xs:annotation>
<xs:documentation>RFC6381 fancy-1list</xs:documentations>
</xs:annotation>
</Xs:pattern>
<xs:pattern value="[a-zA-Z0-9!#\\$%B\ "\ * \-\+\{\}\|'\. ~&}#038; ]+(, [a-zA-Z0-9 I #\\$%L\ \* \-
\H\{\ Y| "\, ~&#HO38; ]+)*">
<xs:annotation>
<xs:documentation>RFC6381 simp-list</xs€documentation>
</xs:annotation>
</xs:pattern>
</As:restriction>

</xs:simpleType>
5.3.8 Subsets

5.3.8.1 Qverview

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

D

Subsets [provide a mechanism to restrict the combination of active Adaptation Sets where an activj
Adaptatjon Set is one\for which the DASH Client is presenting at least one of the containe
Representations.

[om

A Subsef defines\a set of one or more Adaptation Sets. The presence of a Subset element within p
Period element expresses the intention of the creator of the Media Presentation that a client should a¢t
as followsr-atany time, the set of active Adaptation Sets shall be a subset of the Adaptation Sets of one qf

y

th afhad Colhcnte Ay Adot ot Cot ot Azl il ntainad 1 oy Ca £ alapmaaat 1o 11l o]
e SpeCuu,u U DSTCTSTTIITy YUaptatro— ot T TIO T CAPTICItry ComrtarmCt T —aity ouo St trete IS prcTt

contained in all specified Subsets.

This implies that

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

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

The XML syntax of the Subset type is provided in subclause 5.3.8.3.

5.3.8.2 Semantics

Table 14 — Subset element semantics

the contained Adaptation Sets.

Element or Attribute Name Use Description
Subset cpnr‘iﬁac a2 Subset 1
@contains M specifies the Adaptation Sets contained in a Subset lty
providing a white space separated list of the-@id vajues of

@id 0 specifies a unique identifier for the Subset.

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

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

5.3.8.3 XML syntax

<!-- Subset -->

<xs:complexType name="SubsetType">
<xs:attribute name="contains" type="UIntVectérType" use="required"/>
<xs:attribute name="id" type="xs:string't{>

<xs:anyAttribute namespace="##tother" \PrrocessContents="1ax"/>

</xs:complexType>

§.3.9 Segments and Segment information

53.3.9.1 General

This clause defines the MPD information for Segments. Segment formats are defined in Clause 6
Specifically, a Segment-shall either be

- referenced byan HTTP-URL included in the MPD, where an HTTP-URL is defined as an <abs
URI> according to IETF RFC 3986:2005, subclause 4.3, with a fixed scheme of “http” of
possibly(restricted by a byte range if a range attribute is provided together with the URL.
range.shall be expressed as a byte-range-spec as defined in IETF RFC 2616, subclause|
It isrestricted to a single expression identifying a contiguous range of bytes, or

olute-
“https”,
[he byte
14.35.1.

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

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

SegmentBase, SegmentTemplate and SegmentList shall inherit attributes and elements from t:li
same eldment on a higher level. If the same attribute or element is present on both levels, the gneon t
lower leyel shall take precedence over the one on the higher level.

=)

Several mechanisms are available to specify the Segment Information. Specifically, each\Répresentatio
shall haye assigned exactly one of the following choices to determine the Segment Information, either by
direct pfesence in the Representation element or by inheritance from the higheplevels:

— one|SegmentList element — for syntax and semantics, refer to subclause\5.3.9.3,
— one|SegmentTemplate element — for syntax and semantics, refer'to subclause 5.3.9.4,

— onelor more BaseURL elements, at most one SegmentBase €lement, and no SegmentTemplate
or SegmentList 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 SegmentList d
SegmentTemplate. If the BaseURL is present together with the either the SegmentList or the
SegmentTemplate, then processing according to subclduse 5.6 applies. All three elements SegmentBase,
SegmentTemplate and SegmentList share conumon elements based on the SegmentBase elemeI
Furthermore, SegmentTemplate and Segmentlist share common attributes and elements. The commop
informatjon is defined in subclause 5.3.9.2.

—

The derivation and details of Initialization) Media, Index and Bitstream Switching Segment Information
based on the above information are provided in subclause 5.3.9.5.

5.3.9.2 §egment base information

5.3.9.2.1 Overview

[<9)

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

|

In case rhultiple Media Segments are present, either a SegmentList or a SegmentTemplate shall be
used to gdescribe the Segment Information. SegmentList or a SegmentTemplate share the multiple
Segment base information as provided in subclause 5.3.9.2.2, Table 16.

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

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

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

5.3.9.2.3.
5.3.9.2.2 Semantics

Table 15 — Semantics of SegmentBase element and Segment Base Information type

Element or Attribute Name

Use

Description

__ SegmentBase

snecifies Seament hase element.
r t=]

Segment Base Information

This element also specifies the typéfor|the
Segment base information that is‘the base type
for other elements.

@timescale

specifies the timescale inunits per secdnds to
be used for the derivation of different real-
time duration values)in'the Segment
Information.

If not present oif any level, it shall be sqt to 1.

NOTE This can be any frequency but typically
is the media clock frequency of one of the
media‘streams (or a positive integer miiltiple
thereof).

@presentationTimeOffset

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

start of this Period.

The value of the presentation time offs¢t in
seconds is the division of the value of this

attribute and the value of the @t imesdale
attribute.

If not present on any level, the value of the
presentation time offset is 0.

@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
@presentationTimeOffset in unifs of the

Qe | fraila ot
T I ocarce attarouces

If not present on any level, but the
SegmentTimeline element is present, then
the value is the value of the @t attribute of the
first S element in the Segment minus the value
of the @presentationTimeOf fset.
Otherwise, it assumed to be 0.
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Element or Attribute Name Use Description

@presentationDuration 0 specifies the presentation duration of the
Representation in the Period.

The value of the presentation duration in
seconds is the division of the value of this
attribute and the value of the @t imescale
attribute. Specifically, the sum of the value of
the QpresentationTimeOffset, if
present, or U otherwise and the value of this
attribute is the last presentation time to be
presented for this Representation.

If not present on any level, the value of.this
attribute is unknown and the Representation
should be presented until the eénd-of the
Period, i.e. until the presentation is terminated
or until the next Period starts.

@timeShiftBufferDepth 0 specifies the duration'efthe time shifting
buffer for this Representation that is
guaranteed to be available for a Media
Presentationwith type 'dynamic'. When not
present, the value is of the
@timeShiftBufferDepth on MPD level
applies. If present, this value shall be not
smaller than the value on MPD level. This
value of the attribute is undefined if the
@type attribute is equal to 'static'.

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

@indexRange 0 specifies the byte range that contains the
Segment Index in all Media Segments of the
Representation.

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

If not present, the value is unknown.

@indexRangeExact oD when setto 'true' specifies that for all
Aafanlt Segments in the Representation, the data
"false" outside the prefix defined by @indexRange

contains the data needed to access all access
units of all media streams syntactically and
semantically.

This attribute shall not be present if
@indexRange is absent.
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Element or Attribute Name

Use

Description

@availabilityTimeOffset

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

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

< el . B
SCGIHICIILS O 4ll 4550C1dLEUd REPITSCIILAl on.

The segment availability start time'defined by
this value is referred to as adjusted segment

availability start time. For details on
computing the adjusted segment availapility
start time, refer to subclause 5.3.9.5.

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

NOTE Thewvalue of "INF" implies availability
of all segmernts starts at
MPD(@availlabilityStartTime.

@availabilityTimeComple
te

specifies if all Segments of all associategl
Representation are complete at the adjyisted
availability start time. The attribute shgll be

ignored if GavailabilityTimeOffget is
not present on any level.

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

NOTE If the value is set to false, then i can be
inferred by the client that the segment {s
available at its announced location pridr being
complete.

Initialization

specifies the URL including a possible bhyte
range for the Initialization Segment.

For the type definition, refer to Table 1}.

RepreséntationIndex

specifies the URL including a possible hyte
range for the Representation Index Segment.

For the type definition, refer to Table 1}.

FailoverContent

specifies times where the content has been
replaced by failover content, for examp|e
because of an encoder error.

Eor anai]c’ referto 5397

Key

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 16 — Semantics of MultipleSegmentBaselnformation type

Element or Attribute Name Use Description
MultipleSegmentBaselnformation specifies multiple Segment base information.
@duration 0 If present, specifies the constant approximate

Segment duration.

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

The value of the duration in seconds is the
division of the value of this attribute and the
value of the @t imescale attribute associated
to the containing Representation)

For more details, refer to,subclause 5.3.9.5.3.

@startNumber 0 specifies the numberofthe first Media
Segment in this Representation in the Period.

For details, referito subclause 5.3.9.5.3.

@endNumber 0 specifies the number of the last Media
Segment in'this Representation in the Period.

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

For details refer to 5.3.9.5.3.

Segment Base Information specifies Segment base information.
SegmentTimeline 01 specifies the timeline of arbitrary Segment
durations

For more details, see subclause 5.3.9.6.

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

For the type definition, refer to Table 17.

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

Elements are bold; attributes are non-bold and preceded with an @.
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Table 17 — Semantics of elements of type URLType

Element or Attribute Name Use

Description

Element of type URLType

defines an HTTP-URL

</Xxs:sequence>

<xs:attribute mame="timescale" type="xs:unsignedInt"/>
<xs:attributeyhame="eptDelta" type="xs:integer"/>

<xs:atteglblrte name="presentationTimeOffset" type="xs:unsignedLong"/>
<xs:@tfiribute name="presentationDuration" type="xs:unsignedLong"/>
<xSvattribute name="timeShiftBufferDepth" type="xs:duration"/>

¥xs:attribute name="indexRange" type="SingleRFC7233RangeType"/>

@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 TETFRFE 398672005, subchause 42
If not present, then any BaseURL elementis mapped to
the @sourceURL attribute and the range|attribyite
shall be present.
@range 0 specifies the byte range restricting the above HT|TP-
URL.
The byte range shall be expressed and formatted as a
byte-range-spec asdefined in
IETF RFC 7233:2014;subclause 2.1. It is restrictped to a
single expressionfdentifying a contiguous range{of
bytes.
If not presént, the element refers to the entire rgsource
referenced/in the @sourceURL attribute.
5.3.9.2.3 XML-Syntax
<!-- Segment information base -->
<xs:complexType name="SegmentBaseType">
<Xs:sequence>

<xs:element name="Initializati6n" type="URLType" minOccurs="0"/>

<xs:element name="RepresentationIndex" type="URLType" minOccurs="0"/>

<xs:element name="FailoVerContent" type="FailoverContentType" minOccurs="0"/>

<XS:any namespacg=Sfother" processContents="lax" minOccurs="0" maxOccurs="unboungled"/>

</xs:complexType>

<xs:complexContent>

<!-- Multiple Segment information base -->

<xs:complexType name="MultipleSegmentBaseType">

<xs:attribute name="1ndexRangeExact” type="xs:boolean” default="false"/>
<xs:attribute name="availabilityTimeOffset" type="xs:double"/>
<xs:attribute name="availabilityTimeComplete" type="xs:boolean"/>

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

© ISO/IEC 2019 - All rights reserved
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<xs:extension base="SegmentBaseType">
<Xs:sequence>
<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs="0"/>
<xs:element name="BitstreamSwitching" type="URLType" minOccurs="0"/>
</Xs:sequence>
<xs:attribute name="duration" type="xs:unsignedInt"/>
<xs:attribute name="startNumber" type="xs:unsignedInt"/>
<xs:attribute name="endNumber" type="xs:unsignedInt"/>
</xs:extension>
</As:complexContent>
</xs:cdmplexType>
<!-- Sdgment Info item URL/range -->
<xs:conplexType name="URLType">
<xq:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="@" maxOccurs="unbounded" />
</)s:sequence>
<xd:attribute name="sourceURL" type="xs:anyURI"/>
<xq:attribute name="range" type="SingleRFC7233RangeType"{)
<xd4:anyAttribute namespace="##tother" processContentsz dax"/>
</xs:cdmplexType>
<xs:sinpleType name="SingleRFC7233RangeType">
<xd4:restriction base="xs:string">
<xs:pattern value="([0-9]*)(\-([0-91?"/>
</Aqs:restriction>
</xs:simpleType>
5.3.9.3 | Segment list
5.3.9.3.1 Overview
The Segment list is defined\by a SegmentList element. Each SegmentList element itself contains fa
list of Segmen tURL eléments for a consecutive list of Segment URLs. Each Segment URL may contain thie
Media Spgment URLand possibly a byte range. The Segment URL element may also contain an Index
Segment.
The semantics-of the attributes and elements for the Segment list are provided in subclause 5.3.9.3.2,
Table 18. The XML syntax of the Segment Information is provided in subclause 5.3.9.3.3.
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5.3.9.3.2 Semantics

Table 18 — Semantics of SegmentList element

Element or Attribute Name Use Description

SegmentList specifies Segment information.

@xlink:href 0 specifies a reference to a remote element
entity that contains one or multiple elements
of type SegmentList.

@xlink:actuate oD specifies the processing set, can beyeithfer

"onLoad" or "onRequest"
default: d

"onRequest"

MultipleSegmentBaselnforma Multiple Segment base-information as ¢lefined
tion in subclause 5.3.9.2, Table 16.

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

@media 0 in combination with the @mediaRangg
attribute, specifies the HTTP-URL for the
Media Segment.

[t shall be formatted as an <absolutg-URI>
according to IETF RFC 3986:2005, subg¢lause
4.3, with a fixed scheme of “http” or “https” or
asa<relative-ref>according to
IETF RFC 3986:2005, subclause 4.2.

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

@mediaRange 0 specifies the byte range within the resqurce
identified by the @media correspondirjg to
the Media Segment.

The byte range shall be expressed and
formatted as abyte-range-spec as
defined in IETF RFC 7233:2014, subclapse 2.1.
It is restricted to a single expression

identifying a contiguous range of bytes

If not present, the Media Segment is th¢ entire
resource referenced by the @media atfribute.

@index 0 in combination with the @indexRangg
attribute, specifies the HTTP-URL for tllle
Index Segment.

It shall be formatted as an <absolute-URI>
according to IETF RFC 3986:2005, subclause
4.3, with a fixed scheme of “http” or “https” or
asa<relative-ref>according to

IETF RFC 3986:2005, subclause 4.2.
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Element or Attribute Name

Use

Description

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

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

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

@indexRange

specifies the byte range within the-resource
identified by the @index corresponding to
the Index Segment. If @ indexishot present, it
specifies the byte range of the Segment Index
in Media Segment.

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

If not present, the Index Segment is the entire
resource referenced by the @index attribute.

Key

<minOgdcurs=0>.

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

The conditions only hold without using @x1ink; href. If linking is used, then all attributes are "optional" and

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

5.3.9.3.3 XML-Syntax

<!-- Sggment List -->

<xq:complexContefit}

XKSy'sequence>

max0ccyrs={'unbounded" />

<xs:conplexType name="SegmentListType">

<xs:exten$ion base="MultipleSegmentBaseType">

<xs:element name="SegmentURL" type="SegmentURLType" minOccurs="0"

</Xs:sequence>

</Xs:extension>
</xs:complexContent>

</xs:complexType>

<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"/>
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<!-- Segment URL -->
<xs:complexType name="SegmentURLType">

<Xs:sequence>

</Xxs:sequence>
<xs:attribute name="media" type="xs:anyURI"/>

<xs:attribute name="mediaRange" type="SingleRFC7233RangeType"/>

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

<xs:attribute name="index" type="xs:anyURI"/>
<xs:attribute name="indexRange" type="SingleRFC7233RangeType"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

§.3.9.4 Segment template

5.3.9.4.1 Overview

(|

hat are substituted by dynamic values assigned to Segments, to create a list of Segments. The sub

he Segment template is defined by the SegmentTemplate elemient. In this case, specific identifiers

stitution

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 $.3.9.4.2,
Table 19. The XML syntax of the Segment Information is\provided in subclause 5.3.9.4.3.
5.3.9.4.2 Semantics
Table 19 — Semantics of SegmentTemplate element
Element or Attribute Name Use Description
SegmentTemplate specifies Segment template information.
MultipleSegmentBaselnformation Provides the Multiple Segment base informption
as defined in subclause 5.3.9.2.
@media 0 specifies the template to create the Media
Segment List.

For more details, refer to subclause 5.3.9.4.

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

For more details, refer to subclause 5.3.9.4.

he
the

.

@initlializacion 0 specities the template to create the Initializ
Segment. Neither $Number$ nor the $Time
identifier shall be included.

For more details, refer to subclause 5.3.9.4.4.

ation

$
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Element or Attribute Name Use Description

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

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

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

5.3.9.4.3 XML syntax

<l-- 5S4
<XS:COo
<x9

</

</xs:cd

gment Template -->
plexType name="SegmentTemplateType">
: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:strifhg¥/>
<xs:attribute name="bitstreamSwitching" type="Xststring"/>
</xs:extension>
s:complexContent>

mplexType>

5.3.9.4.4 Template-based Segment URL construction

Segmen

The SegmentTemplate@media attribute, the SegmentTemplate@index  attribute, thle
tTemplate@initialization attribute and thie
tTemplate@bitstreamSwitching attribute each contain a string that may contain one dr

Segmen
more of

In each
Table 14
enclose
the DAS
continug
specified

Each ide

the identifiers as listed in(Table 20.

| in Table'20.

with the|

orintf format tag as defined in IEEE 1003.1-2008(10] following this prototype:

URL, the identifiers ffom Table 20 shall be replaced by the substitution parameter defined ip
. Identifier matching is case-sensitive. If the URL contains unescaped $ symbols which do nqt
h valid identifier;then the result of URL formation is undefined. In this case, it is expected thgt
H Client ignores'the entire containing Representation element and the processing of the MPD
s as if thislRepresentation element was not present. The format of the identifier is alsp

ntifier may be suffixed, within the enclosing '$' characters, with an additional format tag aligne

[on

30 [

width]d

The width parameter is an unsigned integer that provides the minimum number of characters to be
printed. If the value to be printed is shorter than this number, the result shall be padded with zeros. The
value is not truncated even if the result is larger.

The Media Presentation shall be authored such that the application of the substitution process results in
valid Segment URLs.
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Strings outside identifiers shall only contain characters that are permitted within URLs according to

IETF RFC 3986.

Table 20 — Identifiers for URL templates

corresponding Segment in a Seqment Sequence. This
identiffer:shall only be present if either $Number$ or
$Time$ are present as well. For details, refer to
subelauses 5.3.9.6.4 and 5.3.9.6.5.

$<Identifier>$ Substitution parameter Format
$$ [s an escape sequence, i.e. "$$" is replaced with a not applicable
single "$"
$RU[JI UDUI[LUL[’UIU’D:I;‘ Tllib idCllLifiCl ib bubbLiLuLCb‘l VViLll LIIC valuc Uf LIIC T}IC fUl II1at Lds blld‘ll ITOL e
attribute Representation@id of the containing present.
Representation.
$Number$ This identifier is substituted with the number of the The format tag may be present.
corresponding Segment, if $SubNumber$ is not .
resenI‘Z in thegsarr{fe strin $ $ If no formatitag is present, a
p & defaultformat 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.
$Time$ This identifier is substituted with the'value of the The format tag may be present.
MPD start time of the Segment b€ing accessed. For .
) . . . . If no format tag is present, a
the Segment Timeline, this means that this identifier .
. : . default format tag with
is substituted with the value of the width=1 shall be used
SegmentTimeline(@t)\ attribute for the Segment - )
being accessed. Eithér)SNumber$ or $Time$ may
be used but not boéth at the same time.
$SubNumber$ This identifier,is substituted with the number of the | The format tag may be pfesent.

If no format tag is present, a

default format tag with
width=1 shall be used.

5.3.9.5.1 Overview

5.3.9.5 Segment information

The Segment Information provides the following information:

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

b1,

Segment directly in the MPD as a data URL as defined in IETF RFC 2397,

all valid Segment URLs declared by the containing MPD,

availability end time of each Segment,

timeline within the Period.

© ISO/IEC 2019 - All rights reserved
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for services with MPDQ@type="'dynamic"', the Segment availability start time and Segment

an approximate Media Presentation start time of each Media Segment in the Media Presentation
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The derivation of Initialization, Media, Index and Bitstream Switching Segment Information from the
elements SegmentBase, SegmentList and SegmentTemplate is provided in subclauses 5.3.9.5.2,
5.3.9.5.3,5.3.9.5.4 and 5.3.9.5.5. Reference resolution as defined in subclause 5.6.4 and base URL selection
as defined in subclause 5.6.5 using BaseURL elements as defined in subclause 5.6 shall be applied to any
URLs.

5.3.9.5.2 Initialization Segment information

Each Representation has assigned at most one Initialization Segment.

The presence of an Initialization Segment is indicated by the presence Oof
SegmentBase.Initialization, SegmentList.Initialization, thie
SegmentTemplate.Initialization element or the SegmentTemplate@initializatio
attribute that may contain URL and byte range information or URL construction rules for the nitializatio
Segment.

- O

[¢)

If neither Initialization element nor SegmentTemplate@initializatflon attribute ar
present for a Representation then each Media Segment within the Representation shall be self-initializin

™~

o]

For seryices with MPD@type="'dynamic', the Segment availability start-time of the Initialization
Segment is the sum of the value of the MPDRavailabilityStartTimeland the PeriodStart time 3s
defined |in subclause 5.3.2.1 of the containing Period and the Segment availability end time of the
Initialization Segment is the largest Segment availability end time of any Media Segment in this
Represeptation. For Segment availability of Media Segments, refer.to subclause 5.3.9.5.3.

The datg structures retrieved from the Initialization URL are défined in subclause 6.2.2.

5.3.9.5.3 Media Segment information

)

If a Repyesentation consists of more than one Media Segment, then this Representation has assigned
list of cqnsecutive Media Segments. The list may be'specified explicitly by one or more SegmentLis
elementf or implicitly by a SegmentTemplate(element.

[

Each enfry in this Media Segment list has assigned the following parameters:

— avalid Media Segment URL and possibly a byte range,

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

D

— the |[MPD start time of\the Media Segment in the Representation providing an approximat
pregentation start time.of the Segment in the Period,

— the [MPD duration-of the Media Segment providing an approximate presentation duration of the
Segient.

—t

The MPD starttime and the MPD duration may be approximate and do not necessarily reflect the exaq
Media Présentation time. For more details on the relation of MPD start times and Media Presentatio
time, refer to subclause 7.2.1.

-

In order to obtain the list of Media Segment URLs, i.e. the URL for each Segment at a specific position k in
the list based on the Segment Information, the following shall apply:

— If SegmentTemplate element is present, the Template-based Segment URL construction 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 Segment at position k in the Representation is determined by replacing
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the $Number$ identifier by (k-1) + (Kstarc—1) With Ksare the value of the @startNumber

attribute, if present, or 1 otherwise.

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

then the

URL of the media segment at position k is determined by replacing the $Time$ identifier by

MPD start time of this segment, as described below.

If one or more SegmentList elements are present then they contain a list of SegmentURL
elements for a consecutive list of Media Segment URLs. The number of the first Segment in the list

within this Period is determined by the value of the SegmentList@startNumber att
present, or it is 1 in case this attribute is not present. The sequence of multiple Segme
elements within a Representation shall result in Media Segment List with consecutiveinuml

ibute, if
tList
ers.

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.

If neither @duration attribute nor SegmentTimelineDelement is present, tl
Representation shall contain exactly one Media Segment. Fhe MPD start time is 0 and f{
duration is obtained in the same way as for the last Medja‘Segment in the Representation (s¢
for more details).

or the derivation of the MPD start time and duration of each Media/Segment in the list ¢f Media
egments, the position k of the Media Segment and the following information are used.

hen the
he MPD
be below

If @duration attribute is present, then the MPD<start time of the Media Segment is deterined as

(Number-Numbersar) times the value of the attkibute @duration with Numbersr: the val
@startNumber attribute, and Number the, segment number [e.g. (k-1) + Numbersir]. T
duration of the Media Segment is the valug,of the attribute @duration unless the Media Se
the last one the Representation (see below for more details).

If @duration attribute is not present and the SegmentTimeline elementis present ther

e of the
he MPD
oment is

rules in

subclause 5.3.9.6 apply to determine the start time and duration of each Media Segment in the Media

Segment list.

To determine the duration of the only or the last Media Segment of any Representation in
the MPD shall include sufficient information to determine the duration of the containing Pe
example, the CMPD@mediaPresentationDuration, or Period@duration, (
Period@stant may be present. The Media Presentation author should always provide a
as indicated'by the duration of the Period, even if the Segment may not contain any media
If the content author provides a different number of Segments as nominally derived, it sh
the @endNumber attribute to provide the number of the last segment in the Period. The val
@éndNumber should differ by at most 1 from the nominally derived value. A Segment with a

h Period,
riod. For
r next
begment
samples.
buld add
lie of the
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 Segment is the
sum of

the value of the MPDRavailabilityStartTime,
the PeriodStart time of the containing Period as defined in subclause 5.3.2.1,
the MPD start time of the Media Segment, and

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

The Segment availability end time of a Media Segment is the sum of the Segment availability start time,
the MPD duration of the Media Segment and the value of the attribute @timeShiftBufferDepth for
this Representation.

If the QavailabilityTimeOffset attribute is present for a Representation in the Segment
Information or the BaseURL element, then the parameter availabilityTimeOffset is determined
as the sym of all values of @availabilityTimeOf fset onalllevels thatare processed in detertirning
the URL[for the corresponding segment. Then the adjusted segment availability start time is determined
by subtrjacting the value of availabilityTimeOffset from the Segment availability stasttime. This
adjusted segment availability start time provides a time instant in wall-clock time at which a Segment

a

t

becomes$ an available Segment. If the @availabilityTimeComplete flag is set-tootrue for such
Represeptation on any level, then the entire Segment may not yet be available at the adjusted segmern
availability start time.

The MPD shall include URL information for all Segments with an availabilitystart time less than both ()
the end pf the Media Presentation and (ii) the sum of the latest time at which this version of the MPD i
availabl¢ on the server and the value of the MPD@minimumUpdatePér fod.

[72)

The datq 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 infermation that may be provided in an explicitly
declared Index Segment.

The pregence of explicit Index Segment informatjon'is indicated
— Dby the presence of one RepresentatilonIndex element providing the Segment Index for thie

entire Representation, or

— by the presence of at least one of the two attributes @index and @indexRange in thie
SegmentList.SegmentURL ¢lement, or

(i

— by the presence of SegmentTemplate@index attribute. If either $Number$ or $Time$ are presen
the Femplate-basedSegment URL construction in subclause 5.3.9.4.4 shall be applied with numbgr
set| to the number of the corresponding Media Segment. If not present, the
SegmentTemplatelindex attribute constitutes a reference to Representation Index.

9]

The @irjdexRange attribute may also be used to provide the byte range for an index within a Medi

Segment, where this is allowed by the Media Segment format. In this case the @index attribute shall nqt
be present and the range cppriﬁpd shall lie r‘nmp]pfply within any hyfp range Qpprifipd for the Medi
Segment.

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

The data structures retrieved from the URL referring to an Index Segment are defined in subclause 6.2.4.
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5.3.9.5.5 Bitstream Switching Segment information

Each Representation has assigned at most one Bitstream Switching Segment. The Bitstream Switching
Segment is only relevant in case the @bitstreamSwitching flagis setto 'true' and may enable the
creation of a conforming Segment track for Segments from different Representations.

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

If neither BitstreamSwitching element nor SegmentTemplatelbitstreamSwifctching
:Etribute are present for a Representation and the @bitstreamSwitchingflagissetto [Lru¢ ', there
e no Bitstream Switching Segments.

—

he Segment availability time of the Bitstream Switching Segment is identical to the ©ne specified for the
hitialization Segment in subclause 5.3.9.5.2.

et

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

§.3.9.6 Segment timeline

5.3.9.6.1 General

The SegmentTimeline element expresses the earliest presentation time and presentation durtion (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 duratiehs,

—+ the specification of accurate Segment durations for one media stream where the duration expresses
presentation duration of the Segment;and

-+ the signalling of discontinuities.of the Media Presentation timeline for which no Segment|data are
present in a specific Representation.

—+ the ability to signal Segmient sequences. For more details, refer to subclause 5.3.9.6.4. Segment
sequences shall only(beused if explicitly permitted by the profile in use.

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

he SegmentTimeline element shall contain a list of S elements each of which describes a sequence
f contigdous segments of identical MPD duration. The S element contains a mandatory @d attribute
pecifying the MPD duration, an optional @r repeat count attribute specifying the number of coptiguous
egments with identical MPD duration minus one and an optional @t time attribute. The value :rf the @t

the first

LA v O = N

attribute minus the value of the presentationTimeQffset cppr‘iﬁ'pc the MPD starttime g

Segment in the series.

The @r attribute has a default value of zero (i.e., a single Segment in the series) when not present. For
example, a repeat count of three means there are four contiguous Segments, each with the same MPD
duration. The value of the @r attribute of the S element may be set to a negative value indicating that the
duration indicated in @d repeats until the S@t of the next S element or if it is the last S element in the
SegmentTimeline element until the end of the Period or the next update of the MPD, i.e. it is treated
in the same way as the @duration attribute for a full period.

Any @d value shall not exceed the value of MPD@maxSegmentDuration.
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The @d attribute shall represent the accurate presentation duration of the Segment except if the following
conditions are met:

— the @availabilityTimeOffset is present for the Representation,

— the RavailabilityComplete is set to FALSE for the Representation,

— the S element is the one with the largest S@t value in the MPD, and

— the non-adjusted segment availability time of the Segment is greater than or equal to the publis
fime of the MPD.

This me
a new S

DASH Client should not rely on nominal segment durations for the derivation of Segment addresses i
the case|the $Time$ identifier is present, but instead the duration of the Segment may be derived b,

parsing

availability time.

The text

thus timle) order of the corresponding Media Segments.

When

SegmentTemplate@media then

— Ifa

des¢ribe accurate timing of each Media Segment: Specifically, these values shall reflect t

info

— Ifa

shall be based 'on the media internal data. The details depend on the segment format in use and

furt

— The

-

hns that for such a Segment, the @d attribute may be updated with a new version of.the MPD, g
element may be added to reflect a different duration of the Segment than the fiominal one.

= < = = =

the Segment and determining the value or by updating the MPD after the non-adjusted segmer

o

pal order of the S elements within the SegmentTimeline element shall match the numbering (an

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

Segment Index ('sidx') box is present, then the values of the SegmentTimeline shiﬁ

rmation provided in the Segment index (' si@dx"') box, i.e.

—

the value of @timescale shall be identical to the value of the timescale field in the firs
'sidx' box,

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 duration fields ip
the first ' s1dx® box of the Media Segment described in S.

begment Inde€x(" sidx ') box is not present, then the derivation of the earliest presentation timle

her restriction on the segment format may apply.

—

Segment URL for a Media Segment is obtained by replacing the $Time$ identifier by the earlie

presentation time obtained Irom the SegmentlTimeline.

NOTE
from the

As the earliest presentation time of the next Media Segment in the same Representation can be derived
actual Media Segment, e.g. by the use of the Segment Index, the Segment URL can be generated without

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

The semantics of the attributes and elements for Segment Timeline are provided in subclause 5.3.9.6.2,
Table 21. The XML syntax of the Segment Timeline is provided in subclause 5.3.9.6.3.
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Table 21 — Semantics of SegmentTimeline element

Element or Attribute Name

Use

Description

SegmentTimeline

specifies the Segment timeline information

S

specifies Segment start time and duration for a

contiguous sequence of segments of identical

durations, referred to as series in the followin

NOTE The S elements are ordered in s€quenc
increasing values of the attribute @t.

Sl

=]

e of

@t

this value of this attribute minusthe value of t
@presentationTimeOf fsét specifies the
start time, in @t imescaleyunits, of the first §
in the series. The MPD start'time is relative to
beginning of the Periéd,

The value of this.attribute shall be equal to or
than the sum of the previous S element earlies
presentatiomtime and the sum of the contigug
Segmentdurations.

If theé ¥alue of the attribute is greater than wh:
expressed by the previous S element, it expres
discontinuities in the timeline.

If not present, then the value shall be assumed
zero for the first S element and for the subseq
elements, the value shall be assumed to be the
the previous S element's earliest presentation|
and contiguous duration [i.e. previous
Set+@d *(er+1)].

he

MPD
egment
the

preater
t
us

tis
ses

to be
lent S
sum of
time

@n

specifies the Segment number of the first Segn
the series.

The value of this attribute shall be at least one]

greater than the number of previous S elemerts plus

the

@startNumber attribute value, if present. If
value of @n is greater than one plus the previo
calculated Segment number, it expresses that
more prior Segments in the timeline are unavj

hent in

the
usly

bne or
vilable.

@d

specifies the Segment duration or the duration of a

Segment sequence, in units of the value of the
@timescale.

@k

(0])]
default: 1

specifies the number of Segments that are incl

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.

uded in
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Element or Attribute Name Use Description
@r oD specifies the repeat count of the number of following
default: 0 contiguous Segments or Segment Sequences with the

same duration expressed by the value of @d. This
value is zero-based (e.g. a value of three means four
Segments or Segment Sequences in the contiguous
series). A negative value of the @r attribute of the S
element indicates that the duration indicated in @d

attribute repeats until the start of the next S element

the end of the Period or until the next MPD update.

Key
For attrjbutes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory
For elethents: <minOccurs>..<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @.
5.3.9.6.3 XML syntax
<!-- Sdgment Timeline -->
<xs:conplexType name="SegmentTimelineType">
<xd:sequence>
<xs:element name="S" minOccurs="0" maxOccurs="unbounde€d">
<Xs:complexType>
<xs:attribute name="t" type="xs:unsigpedlong"/>
<xs:attribute name="n" type="xs:unsignedLong"/>
<xs:attribute name="d" type="xstiUhAsignedLong" use="required"/>
<xs:attribute name="r" typexMs:integer" default="0"/>
<xs:attribute name="k" t¥pe="xs:unsignedLong" default="1"/>
<xs:anyAttribute nameSpace="##other" processContents="1lax"/>
</xs:complexType>
</xs:element>
<xs:any namespace={##other" processContents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</As:sequence>
<xd:anyAttribute™amespace="##tother" processContents="1lax"/>
</xs:cdmplexType>
5.3.9.6.4 Segment Sequences
Segment sequences in the Segment Timeline may be signalled with including a @k attribute in the §
element of the SegmentTimeline. The @k shall only be present if all of the following requirements
are fulfilled:

— the addressing scheme for the associated Representation is using Segment template with either
$Numbers$ or hierarchical templating and sub-numbering as defined in subclause 5.3.9.6.5,

— the profile explicitly allows the usage of Segment sequences.

If @k is present and greater than 1, then it specifies that sequence described by @d is accurate in timing

but cont

86

ains @k Segments.
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The MPD duration of the Segment is determined as the integer value of @d divided by the value of @k and
determines the MPD start time and therefore the Segment availability start time. MPD duration of the
Segments is not required to exactly match the media duration of the Segments.

The integer of the quotient of the value of @d and the value of @k of any S element shall not exceed the
quotient of @d and the value of @k minus 1 of any other S element in the Segment Timeline.

The concatenation of all Segments in a Segment sequence shall have an accurate segment duration
according of the value of @d.

ny segmentin a segment sequence may carry inband events.

§.3.9.6.5 Hierarchical Templating and Sub-Numbering

et

fthe Segment template contains a $SubNumber$ value and a Segment Timeline signalling with pegment
equence is used, then

(%)

- if $Time$ is present, the $Time$ is replaced with the earliest presentation time of the fegment
sequence for all Segments in the Segment Sequence,

- if SNumber$ is present, the $Numbers$ is replaced with the number of the Segment sequpnce, i.e.
with the number as if every Segment sequence in the Segment timmeline is treated as single Jegment,

- and in both cases the $SubNumbers$ is replaced with the Segment number of the Segment Sequence,
with 1 being the number of the first Segment in the sequence.

NOTE The earliest presentation time of the next‘Segment Sequence in the same Representati¢n can be
derived from the sum of the earliest presentation tifme of the current Segment Sequence and the dyration of
the Segment resulting from the concatenation of\all Media Segments in a Segment Sequence. In case of ISO
BMFF, this can be accomplished by summing the‘track runs of segments in the seqment sequence.

§.3.9.7 Failover Content Signalling

3.3.9.7.1 General

h certain cases, a time-continuous section of a Representation or an Adaptation Set is not properly
epresented, for example due to errors in the content ingest or encoding. However, at least at the DASH
evel, the content may be’offered properly by adding a Missing Segments as defined in 6.2.6 or by
hcluding content that\is'encoded but representing some failover content instead of the main coptent.

et

The FailoverContent element enables identification of such sections of Representations thaf include
dlternative ‘failover content” and should be avoided by the DASH Client, for example by switching to a
Representation that does not include such failover content.

TheFailoverContent element contains a list of failover content sections, each expressed by one FCS
element. The FCS element contains an optional @d attribute specifying the MPD duration of the
alternative content section and a mandatory @t time attribute whereby the value of the @t attribute
minus the value of the @presentationTimeOffset specifies the MPD start time of the alternative
content section.

The semantics of the attributes and elements for failover content are provided in 5.3.9.7.2, Table 22. The
XML syntax of the Failover Content signalling is provided in 5.3.9.7.3.
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5.3.9.7.2 Semantics

Table 22 — Semantics of FailoverContent element

Element or Attribute Name Use Description
FailoverContent specifies sections that contain failover content.
Gvalid 0D specifies whether the corresponding data results in
default: avalid HTTP request or if the request is invalid and
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 the value of this attribute minus the value of the
@presentationTimeOffset specifies the MPD
start time, in @t imescale unijts, of the first sample
in the alternative content section.

The value of this attribute4ntst be equal to or
greater than the sum of the previous FCS element
earliest presentation‘time and the sum of the
contiguous sectiotf\durations.

¢d 0 specifies the alternative content section duration in
units of the\walue of the @timescale.

If notptésent, the alternative content section lasts
untilthe start of the next FCS element, or until the
end of the Period or until the end of MPD duration,
whichever occurs first in the timeline.

Key
Forjattributes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory.
Forlelements: <minOccurs>...<maxOccurs> (N=unbounded)

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

5.3.9.7.3 XML syntax

<!l-- Yegment Timeligdéy+~->
<xs:cqmplexType pame="SegmentTimelineType">
<fs:sequense>

<xs¢€&lement name="S" minOccurs="0" maxOccurs="unbounded">

<xs:complexType>

<xs:attribute name="t" type="xs:unsignedLong"/>

<xs:attribute name="n" type="xs:unsignedLong"/>

<xs:attribute name="d" type="xs:unsignedLong" use="required"/>
<xs:attribute name="r" type="xs:integer" default="0"/>
<xs:attribute name="k" type="xs:unsignedLong" default="1"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>
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</xs:element>

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

</Xxs:sequence>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>

<!-- Failover Content -->

XS :complexType name= Failovercontentlype >
<XS:sequence>
<xs:element name="FCS" maxOccurs="unbounded">
<Xs:complexType>
<xs:attribute name="t" type="xs:unsignedLong" use="required%/y
<xs:attribute name="d" type="xs:unsignedLong"/>
<xs:anyAttribute namespace="##other" processContents&” Iax"/>
</xs:complexType>
</xs:element>
<xs:any namespace="##other" processContents="lax" /mimOccurs="0" maxOccurs="unboungfed" />
</Xs:sequence>
<xs:attribute name="valid" type="xs:boolean" default="true"/>

<xs:anyAttribute namespace="##tother" processContents="1lax"/>

</Xxs:complexType>

§.3.10 Label and Group Label

(1|

.3.10.1 Overview

abels provide the ability to annotate data structures in a DASH Media Presentation by providing a short
bxtual description of the parent element. Labels can be used for the purpose of interaction and
pnfiguration settings withinza' DASH Client or associated application. For example, the Label|element
an be used to provide a selection menu to the user.

QO o o =

R

roupLabel may lie-added on a higher level to provide a summary or title of labels collected in|a group.
or example, GxoupLabel can be used as the title on a selection menu containing a collection gf labels.

s

—

abels withithe same value for the @id attribute belong to a label group. All labels with the sgme @id
hall be on.the same level in the MPD.

(%)

—]

he @lang attribute assigned to a label describes the language of that label. For example, th¢ @1lang

b n co o o d ey b A MACTIT Clin b 4o Ol 1o alo oo din o b ionpm lo o agn Al ang
Iripuilte Ldir1 v uoTu U)’ CIICU UVMJIT GIIUIIU LU ITILUT TdUCIOS dllUl ullls U UolT1 16111501016\, l_ll CICICIICLU O,

The semantics of the label element and the group label element are provided in Table 23 and Table 24,
respectively, in subclause 5.3.10.2, the XML syntax is provided in subclause 5.3.10.3.
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5.3.10.2 Semantics

Table 23 — Semantics of Label element

Element or Attribute Name Use Description
Label The label and the actual text of the label that

annotates the element in the DASH Media
Presentation

@id oD 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 present,

the language of the label is unknown.

Table 24 — Semantics of GroupLabel element

Element or Attribute Name Use Description
Grouplabel The actual text of the group'abel that annotates the

element in the DASH Media Presentation

@id oD An identifier for thé.group label. The value for this

default: 0 attribute shallde unique for all group labels in the

MPD. The value of this attribute shall be the same
as the id attribute of all Label elements in the label
group.

@¢lang 0 Specifies the language of the label. If not present,

the language of the label is unknown.

5.3.10.3 XML Syntax

<!-- Lgbel and Group Label -->
<xs:conplexType name="LabelType">
<xd:simpleContent>

<xs:extension base="xs:s{RIng">

</xs:extengiol>

</js:simple€oritent>

</xs:cdmplexIpe>

<xs:attribute name=J'id" type="xs:unsignedInt" default="0"/>
<xs:attribute~name="lang" type="xs:language"/>

<xs:anyAttEibute namespace="##other" processContents="1lax"/>

5.3.11 Treselection

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.

90
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Preselections define user experiences that can be selected by the DASH Client. Each Preselection is
uniquely identifiable and distinguishable, e.g. by language. A Preselection encompasses a subset of media
components such that the media components can be selected and combined into a complete experience.

Preselections can be used to reference a set of Representations from multiple Adaptation Sets in

order to

produce a complete experience. Preselections can also be used to indicate a pre-defined experience at the
elementary-stream level, i.e. the DASH Client can select a pre-defined experience and provides the

selection to the media engine.

j\x;eselections may be uniquely identified by a Preselection Tag. Users/Codecs using this Tag fung
e encouraged to provide more information on how tags defined in the MPD map to functignal
specific codec.

)

reselections have equivalent annotation parameters to Adaptation Sets and are always assigne
ne media type.

(@)

=

ledia components can be mapped to Adaptation Sets in multiple ways:

1. by a one-to-one mapping between media components and Adaptation Sets;
2. by the inclusion of multiple media components in a single Adaptation Set where all encd
versions of the media components are multiplexed on thefile-container level;
3. by the inclusion of multiple media components in a sitigle Adaptation Set where all encd
versions of the media components are multiplexed/on the elementary-stream level.

et

F the Adaptation Set contains a single media compornent, then the media component can be re
y the @1d of the Adaptation Set.

lon

F the Adaptation Set contains multiple media-components multiplexed on the file-container le
ach media component is mapped to a Content Component as defined in 5.3.4. For example, i1
MFF case, a Representation contains multiple tracks and each track is mapped to a Content Con
herefore, media components can beteferenced by the @id of an Adaptation Set or the @id of a
omponent. When Preselections reference Content Components, the @id of Adaptation
ontent Components shall be uriique within the scope of a Period.

A O o =

F the Adaptation Set contains multiple media components multiplexed at the elementary-stred
hen a pre-defined experience is referenced by the Preselection. For example, in the ISO BMF
epresentation containis a single track of multiple media components that is referenced by the @
daptation Set, “Multiple Preselections can reference the Adaptation Set and select a pre
xperience by passing the Presentation Tag to the media engine along with the media stream.

[N~ v M millan

—

he MainAdaptation Set is the Adaptation Set that contains the Initialisation Segment for the ¢
xperience. Each Preselection shall reference a Main Adaptation Set and may reference zero, one
therAdaptation Sets.

O @

tionality
ty in the

1 exactly

ded

ded

Fferenced

vel, then
the ISO
h\ponent.
Content
bets and

im level,
F case, a
i d of the
-defined

omplete
or more

NOTE In the context of Preselection, the term "Main Adaptation Set" is used. This term is not to be
with an Adaptation Set that has assigned the main Role.

Within a Preselection, two types of Adaptation Sets are differentiated:

— Main Adaptation Set: A Representation of this Adaptation Set is needed for playbac

confused

k of the

Preselection. In particular for ISO BMFF, the Initialization Segment of such a Representation is

needed for playback of the Preselection.
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— Partial Adaption Set: A Representation of this Adaptation Set is only consumable together with

the Main Adaptation Sets within this Preselection. Again, in particular for ISO BMFF, the
Initialization Segment of a Representation of the Main Adaptation Set is needed for playback.

Preselections, Main Adaptation Set and Partial Adaptation Sets may be defined by one of the two means:

— A preselection descriptor as specified in subclause 5.3.11.2. Such a descriptor enables simple

5.3.11.24 Preselection Descriptor

The Pregelection Descriptor is used for two purposes.

1)

2)

The Pregelection Descriptor shall be either an Essential Property Descriptor or a Supplemental Property
Descriptor with a @schemeIdURTI of "urn:mpeg:dash:preselection:2016"

For simple use cases, the Preselection Descriptor may be us€d to provide instructions on how to combine
the Adaptation Set with other Adaptation Sets to form a Preselection. The descriptor shall only be presernt
at the Adlaptation Set level.

The @vglue attribute of the descriptor provides-two fields, separated by a comma:

configurations and preserves backward compatibility but may not be suitable for advanced use
cases.

A preselection element as specified in 5.3.11.3 and 5.3.11.4. The semantics of the Preselectiop
¢lement is provided in subclause 5.3.11.3 and the XML syntax is provided in 5.3.11.4.

To indicate that an Adaptation Set is part of a Preselection.

Dptionally, to provide instructions on how to combine the Adaptation Set with other Adaptatio
§ets to form a Preselection.

=)

the Preselection Tag

the id of the Adaptation Setstor'Content Components referenced by this Preselection as a white
gpace separated list in processing order. The first id references the Main Adaptation Set.

The syntax for the valueZfield of the Preselection descriptor shall follow the PRESELECTION
DESCRI|PTOR-VALUE as-defined in the following ABNF notation according to IETF RFC 5234:

PRESELECTION-DESCRIPTOR-VALUE = TAG-VALUE ”,” ID-LIST

ID~LIST = ID-VALUE [ WHITESPACE ID-VALUE]
TAG-VALUE = STRING

O-VATUE = 1* DTGTT

STRING = *VCHAR

If the descriptor is present, but the value field is absent, the Adaptation Set shall be referenced by at least
one Preselection.

92

© ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

If the value field is present, then this descriptor identifies a Preselection. The Tag is assigned, and the
Preselection includes the ids of the Adaptation Sets that are part of this Preselection. In this case, the
Multi-Segment Track Conformance rule as defined in subclause 5.3.11.5.2 applies.

If the descriptor is present and used with the Essential Descriptor, then this indicates that the Adaptation
Set is only consumable as part of a Preselection.

If the descriptor is present and used with the Supplemental Descriptor, then this indicates that the
Adaptation Set is also consumable independently of a Preselection.

5.3.11.3 Semantics of Preselection element

As an alternative to the Preselection descriptor, Preselections may also be defined thro
Hreselection element as provided in Table 25. The selection of Preselections is based on the ¢
attributes and elements in the Preselection element.

Table 25 — Semantics of PreSelection element

ugh the
bntained

Element or Attribute Name

Use

Description

Preselection

@id

oD
default=

specifies the id of the Preselection. This shall
unigue within one Period.

be

@preselectionComponents

specifies the ids of the contained Adaptation §
Content Components that belong to this Prese
as white space separated list in processing or
The first id defines the Main Adaptation Set.

ets or
lection
der.

@lang

0

same semantics as in Table 5 for @ 1lang attr

bute.

Qorder

v

oD

Default:
undefi
ned'

specifies the conformance rules for Represen
in Adaptation Sets within the Preselection.

When set to 'undefined’, the Preselection fq
the conformance rules for Multi-Segment Tra
subclause 5.3.11.5.1.

When setto 'time-ordered’, the Preselecti
follows the conformance rules for Time-Orde
Segment Tracks in subclause 5.3.11.5.2.

When setto 'fully-ordered’, the Preselec
follows the conformance rules for Fully-Orde
Segment Tracks in subclause 5.3.11.5.3. In thi
order in the @preselectionComponents

ations

llows
ks in

bn
red

ion
red
5 case,

attribute specifies the component order.

Accessibility

specifies information about accessibility scheme.

For more details, refer to subclauses 5.8.1 and

5.8.4.3.

Role

specifies information on role annotation scheme.

For more details, refer to subclauses 5.8.1 and

5.8.4.2.
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Element or Attribute Name Use Description
Rating 0..N specifies information on rating scheme.
For more details, refer to subclauses 5.8.1 and
5.8.4.4.
Viewpoint 0..N specifies information on viewpoint annotation
scheme.

For more details, refer to subclauses 5.8.1 and
5845:

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

Key
For attrjbutes: M=mandatory, O=optional, OD=optional with default value, CM=conditiondlly mandatory
For elethents: <minOccurs>..<maxOccurs> (N=unbounded)

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

5.3.11.4 XML Syntax

<!-- Prleselection -->

<xs:conplexType name="PreselectionType">
<xq:complexContent>

<xs:extension base="RepresentationBaseType">
<XSs:sequence>

<xs:element name="Accessibility" type="DescriptorType" minOccurs="0"
max0ccyrs="unbounded" />

<xs:element name="Role~\type="DescriptorType" minOccurs="@"
max0ccyrs="unbounded" />

<xs:element name=%Rating" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" />

<xs:element~pame="Viewpoint" type="DescriptorType" minOccurs="0"
maxOccyrs="unbounded" />

</Xs:sequehce>

<xs:at{fpibute name="id" type="StringNoWhitespaceType" default="1"/>

<xgattribute name="preselectionComponents"” type="StringVectorType" use="required"/>
<Xs:attribute name="lang" type="xs:language"/>

<xs:attribute name="order" type="PreselectionOrderType" default="undefined"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<!--Preselection Order type-->
<xs:simpleType name="PreselectionOrderType">
<xs:restriction base="xs:string">
<xs:enumeration value="undefined"/>

<xs:enumeration value="time-ordered"/>
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<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

When multiple Adaptation Sets indicate this type of ordering, each Adaptation Set and the contained

Representations follow the regular conformance rules for multi-segment tracks as defined inms
5.3.5.1.

No additional conformance rules are defined for the Representations in different Adaptation Se
reselections.

av]

§.3.11.5.2 Conformance rules for Time-Ordered Segment Track

<

Vhen multiple Adaptation Sets indicate this type of ordering, each Adaptation Set and the c
epresentations follow the conformance rules for multi-segment tragks.as defined in subclause 5

>l

Pt

n addition, the concatenation of the following shall represent a ¢onhforming Segment track as d
ubclause 4.5.4 and conforming to the media type as speeified in the @mimeType attributg
epresentation of the Main Adaptation Set:

o W

— An Initialization Segment of one Representationof the Main Adaptation Set (specified by
id in the @preselectionComponents.attribute or the Preselection Descriptor), and

— media segments/subsegments of one Representation from each Adaptation Set referenc
Preselection ordered by non-decreasing first decode times.

Note: This does not constrain the order of segments with the same first decode time.

< —

alue for the @segmentAlignment or @subsegmentAlignment attributes, i.e. the Represe
f all Adaptation Sets referericed by the Preselection are segment/subsegment aligned.

(@)

5.3.11.5.3 Conformance rules for Fully-Ordered Segment Track

<

Vhen multiple Adaptation Sets indicate this type of ordering, each Adaptation Set and the ¢
epresentations follow the conformance rules for multi-segment tracks as defined in subclause 5

=

h addition, the concatenation of the following shall represent a conforming Segment track as d
ubclause 4.5.4 and conforming to the media type as specified in the @mimeType attributg

ibclause

s within

bntained
3.11.5.1.

bfined in

for the

the first

ed in the

F Adaptation Sets within a Preselection are time-ordered as defined above, they should share the same

ntations

bntained
3.11.5.1.

bfined in
for the

Main Adan 1ot

- N =

anracantation 23 ot o
bt}l CotIiitativull Ul 1T 1ivialil nual,n.auuu JU L.

— An Initialization Segment of one Representation of the Main Adaptation Set (specified by
id in the @preselectionComponents attribute or the Preselection Descriptor), and

the first

— media segments/subsegments of one Representation from each Adaptation Set referenced in the

Preselection ordered first by non-decreasing decode times and then by position in the |
in @preselectionComponents.
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If Adaptation Sets referenced by a Preselection are fully ordered as defined above, they shall share the
same value for the @segmentAlignment or @subsegmentAlignment attributes, ie. the
Representations of all Adaptation Sets referenced by the Preselection shall be segment/subsegment
aligned.

5.3.12 Initialization Set, Group and Presentation

5.3.12.1 Initialization Set

An Initiglization Set provides a common set of media properties across Periods in a Media Presentatioj.
If an Initjialization Set with certain properties is provided in an MPD, there shall be atleast one Adaptatio
Setin atfleast 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 t
Initialization Set. Especially in the latter case. an Initialization Set can be selected at the start of a Medji
Presentdtion in order to establish the relevant decryption, decoding and rendering environment. Thi
provides expected consistent playback behaviour for the DASH Client if it selects only Adaptation Set
that arefincluded in the selected Initialization Set.

»n »n 9

The semantical definition of Initialization Sets shares all parameters of._Adaptation Sets, but a
Initialization Set may only include a subset of those parameters. An Adaptation Set referring to a
Initialization Set that it conforms to may include additional informationffor example:

==

— There may be an Initialization Set with media type audio and.a @codecs parameter, but withoy

@lang attribute. Then each Period includes at least one Adaptation Sets with the same medi
ype, the same @codecs parameter, but each of the Adaptation Sets defines a different languag
or each Period. This ensures that initialization of\an-audio playback decoder is possible, but ove
eriod boundaries, the language may change, or\additional languages may be added.

= ® D

|

— There may be an Initialization Set with media type video and @maxWidth and @maxHeigh
parameter and a @codecs parameter, Then at least one Period includes at least one Adaptatio
$et with the same media type, but,its actual codecs parameters and the @maxWidth an
imaxHeight may be different than the ones in the Initialization Set, but can be decoded an
dlisplayed within the Initialization Set constraints.

[oVEN eFER- e

An Initiglization Set may get assigned a specific profile using the @profiles parameter in order tp
express conformance to DASH profiles or Interoperability Points.

If an MPD has multiple Periods, there should be at least one Initialization Set be present for each medifa

type.

The semjantics ofithe attributes and elements within an InitializationSet element are provided i
subclauge 5.3.12.2, Table 26. The XML syntax of the InitializationSet element is provided i
subclauge 5:3.12.3.

- =
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Table 26 — Semantics of InitializationSet element

Element or Attribute Name

Use

Description

InitializationSet

Initialization Set description

@xlink:href

specifies a reference to a remote element entity that shall

CONTAIIT eXactly ONE Siement of type
InitializationSet

@xlink:actuate

0D

default:
'onRequest'

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

@id

M

specifies a unique identifierfor this Initialization S¢t. The

attribute shall be a uniqué unsigned integer value gmongst
all InitializationSet and InitializationGroup ids in the scope
of the MPD.

@inAllPeriods

oD

Default: TRUE

if set to true, then there is at least one Adaptation Set in
eachPeriod of the Media Presentation that conforns to this
Initialization Set.

@contentType

0

specifies the media content component type for thip
Initialization Set. A value of the top-level Content-type

'type’ value as defined in IETF RFC 6838:2013, Clayse 4
shall be taken.

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

@par

specifies the picture aspect ratio of the video medig
component type, in the form of a string consisting qf two
integers separated by "', e.g.,”16:9”. When this attribute
is present, and the attributes @width and @height for
the Representations of Adaptation Sets conforming to this
Initialization Set are also present, the picture aspedt ratio
as specified by this attribute shall be the same as indicated
by the values of @width, @height, and @sar,i.elit shall
express the same ratio as (Qwidth * sarx) : (@height *
sary), with sarx the first number in @sar and sary the
second number.

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

@maxWidth

specifies the maximum @width value in all
Representations in all Adaptation Sets associated to this
Initialization Set. This value has the same units as the
@width attribute.

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

@maxHeight 0 specifies the maximum @height value in all
Representations in all Adaptation Sets associated to this
Initialization Set. This value has the same units as the
@height attribute.

If not present, the value is unknown.

o

q
"

D

cnacifinc tha 1 1

pecifiesthemadmm et eomeracvaluainall
Representations in all Adaptation Sets associated to this
Initialization Set. This value is encoded in the same format
as the @ frameRate attribute.

If not present, the value is unknown.

@initialization 0 specifies the URL of an Initialization Segnrent.

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

Accessibility 0..N specifies information about accessibility scheme for all

AdaptationSets associated to this Initialization Set.

For.mote details, refer to subclauses 5.8.1 and 5.8.4.3.

Role 0..N specifies information on role annotation scheme for all
Adaptation Sets associated to this Initialization Set.

For more details, refer to subclauses 5.8.1 and 5.8.4.2.

Rating 0..N specifies information on rating scheme for all Adaptation

Sets associated to this Initialization Set

For more details, refer to subclauses 5.8.1 and 5.8.4.4.

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.

Key

For'attribttes—M=mandator Y5 C—U}Jtiuua}, OD—upt;Uua} with-defatit va}uc, CPA—\,Uuditiuuq}}y matrdatot Y F=fixed:
For elements: <minOccurs>..<maxOccurs> (N=unbounded)
The conditions only hold without using x1ink:href. If linking is used, then all attributes are "optional” and
<minOccurs=0>
Elements are bold; attributes are non-bold and preceded with an @, List of elements and attributes is in italics bold
referring to those taken from the Base type that has been extended by this type.
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5.3.12.3 XML syntax

<!-- Preselection -->
<xs:complexType name="PreselectionType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<XS:sequence>

<xs:element name="Accessibility" type="DescriptorType" minOccurs="0"

maxOccurs="unbounded” /> q
<xs:element name="Role" type="DescriptorType" minOccurs="0" Q'\
maxOccurs="unbounded" />

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

<xs:element name="Viewpoint" type="DescriptorType" minOccur i"@
maxOccurs="unbounded" /> ?.1/

</Xs:sequence> Q/C)

<xs:attribute name="id" type="StringNoWhitespaceType" d@lt "1"/>
<xs:attribute name="preselectionComponents" type="Str ectorType" use="require
<xs:attribute name="1lang" type="xs:language"/> O

<xs:attribute name="order" type:"Preselectior‘Type" default="undefined"/>

</xs:extension> \\
</xs:complexContent> @i\\)
</xs:complexType> \\'0
<!-- Initialization Set --> $

\4
e >

<xs:complexType name="InitializationSe6

\.

<xs:extension base=" Ret}}g)ntatlonBaseType >

<xs:complexContent>

<Xs:sequence>

<XS: elen@ame:"Accessibility" type="DescriptorType" minOccurs="0"
maxOccurs="unbounded"/

<X @ément name="Role" type="DescriptorType" minOccurs="0"
maxOccurs="unbou />

s:element name="Rating" type="DescriptorType" minOccurs="0"
maxOccur‘s— nded"/>

<xs:element name="Viewpoint" type="DescriptorType" minOccurs="0"

maxOcq%Q unbounded"/>

& </Xs:sequence>

% <xs:attribute profz"xlink:hrof" />

1" />

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

<xs:attribute name="id" type="xs:unsignedInt" use="required"/>
<xs:attribute name="inAllPeriods" type="xs:boolean" default="true"/>
<xs:attribute name="contentType" type="RFC6838ContentTypeType"/>

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

<xs:attribute name="maxWidth" type="xs:unsignedInt"/>
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</xs:complexContent>

</xs:complexType>

<xs:attribute name="maxHeight" type="xs:unsignedInt"/>
<xs:attribute name="maxFrameRate" type="FrameRateType"/>
<xs:attribute name="initialization" type="xs:anyURI"/>

</xs:extension>

5.3.12.4 Initialization Group and Initialization Presentation

5.3.12.4
Initializa
content
The Ini
type in g
at least
Group. 1
element]
The Inj
Media P
Initializa

service provider.

An Initi
paramet

5.3.12.4

Figure 4
exampld

.1 Overview

ition Group and Initialization Presentation signal the capabilities required for playback of thie
hs intended by the service provider.

tializationGroup element lists the minimum requirements for playback of a'meédia conternt
1l Periods of the Media Presentation. Any Period contained in the Media Presentation shall have
bne Adaptation Set that conforms to one of the Initialization Sets included-in*this Initializatiop
[herefore, a client supporting all listed Initialization Sets in one InitializationGroup
is expected to be able to play that media type during the entire Media Rrésentation.

ltializationPresentation element lists the minimum requirements for playback of
resentation in all Periods. A client supporting all listed Initialization Sets and Groups of onle
ition Presentation is expected to be able to play the entire Media Presentation as intended by t

hlization Group or Presentation may get assigned, avspecific profile using the @profile
er in order to express conformance to DASH Profiles or Interoperability Points.

(9]

.2 Application of Initialization hierarchy

demonstrates the use of initialization hierdarchy in signalling the required capabilities. In this
, the MPD has 3 different media types: video, audio and subtitle. The MPD has several Periods$,

Initializ
define t
differen

the Adj{)tation Sets of which are described by different Initialization Sets for each media typg¢:

tion Sets (IS) 1-4 define the requirements for 4 different video decoders, Initialization Sets 5-f/
e requirements for 3 audio decoders, and Initialization Sets 8-9 define the requirements for
subtitle parsers.

Initialization Presentation 1 Initialization Presentation 2

e

Initialization Group’1 Initialization Group 3

Initialization Group 2

A

Initialization Set 1 \ Initialization Set 5 \4 Initialization Set 8 \

Initialization Set 2 Initialization Set 6 Initializatior) Set 9

(@inAllPeriogl) =true)

Initialization Set 3 Initialization Set 7

Initialization Set 4

100

T I Y
Video Audio Subtitle

Figure 4 —Example of initialization signalling
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In Figure 4, each Initialization Group defines the minimum requirement for playback of a media type for
entire Media Presentation, while each Initialization Presentation defines the requirements to playback
Media Presentation as intended by the service provider. Initialization Group (IG) 1 consists of IS1 and IS2,
while Initialization Group 2 consists of IS2 and 1S3, which means that a client can play the video during
all periods if it supports the decoders defined in IG1 or IG2. Similarly, IG3 consists of IS5 and IS6, so a
client supporting decoders defined by IS5 and IS6 can play the audio during all periods. And finally, since
[S9 @inAllPeriodis setto true, a client supporting IS9 can play the existing subtitle inall periods.

To playback the content as intended by the service provider, the MPD contains two Initialization
Hresentations (IP) 1 and 2. IP1 defines a complete presentation that consists of audio and videq (i.e. the
dlient has to support IG1 and 1G3). IP2 adds the support for playback of subtitle IS9 to its-presentation
requirements.

5.4 Media Presentation Description updates

5.4.1 General

I[f MPD@type is set to 'dynamic', the MPD may be updated during-the'Media Presentation.|Updates
typically extend the accessible Segment list for each Representation,-introduce a new Period, update
Segment locations or terminate the Media Presentation.
V

Vhen the MPD is updated

— the updated MPD shall be made available as follows:
at the same location as the original MPD;if no MPD.Location element is present in the
original MPD,
at all locations provided by the MPD.Location elements, if one or multiple MPD.Location
elements are present in the originahMPD;

— the value of MPD@1d, if present, shall'be the same in the original and the updated MPD;

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

-+ the values of any AdaptationSet@id attributes shall be the same in the original and the jupdated
MPD unless the contaihing Period element has been removed;

-+ any Representation with the same @1id and within the same Period as a Representation appearing in
the previous‘MPD shall provide functionally equivalent attributes and elements and shall| provide
functionallynidentical Segments with the same indices in the corresponding Representatign in the
new MPD-

et

F the attribute MPD@minimumUpdatePeriod is not present, no update to the MPD is expected, the
attribute MPD@mediaPresentationDuration or the Period@duration of the last Period shall be

coaaiat awnd+l o MDN ol o @ iaa-a 10 alid A b aMaoadia Puocaaiatation oo ]
A v c c vVda v cl c

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

If the i-th version of the MPD is the last version of MPD till the end of the Media Presentation, let Texp(i)
be the Media Presentation end time.
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Otherwise, let Texp(i) be the sum of the value of MPD@minimumUpdatePeriod and the wall-clock time
at which the i-th version of the MPD is updated [and replaced with the (i+1)-th version] at the location
where the MPD is available. The i-th MPD shall remain valid until Texp(i) in the following sense:

— all Segments with availability start time less than Texp(i) shall be available at their availability start
times at the location advertised in the i-th MPD.

— all Representations have a Segment with an availability start time, Tavail, which is less than Texp(i)
and with duration not less than [Texp(i)-Tavail].

o

NOTE1  The actual duration of this Segment is not known at the client until this Segment or the update
MP] is fetched and this Segment duration can be less than the previous Segment duration if it is_the Jlas
Segment in the Period or if the Segment Timeline is in place.

(i

NOTE 2 It is possible that the clients do not know Texp(i), but they can each calculate a lower bound on
Texy(i) by adding MPD@minimumUpdatePeriod to the wall-clock time at which they request the MPD.

NOT[E 3  The second condition above ensures that sufficient media is contained in'‘each Representation to
present the Media Presentation up to Texp(i) for a client that begins playing eacli.Segment at the earlies
posdible 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 retriev
(both segments and MPD elements) are guaranteed to be available for retrieval during the periods that th
clienlt can expect them to be accessible.

@ @

[72)

NOTES5  An MPD can contain no Period element or only an early available Period can be provided. In th
case| updates to the MPD are expected in order to provide the'start time of the first Period, which coincide
with| the start of the actual Media Presentation.

v

NOTE 6  An update of the MPD does not necessarily’change the MPD but can only extend the validity of th
MPD.

%)

NOTE 7 Ifthe @minimumUpdatePerigdissetto 0,then asaconsequence of NOTE 2, all segments with
availability start time less than the requesttime of the MPD are available at the location advertised in the MPI).

5.4.2 MPD Reset

In certain cases, the DASH server’may fail to produce an MPD update and may have to reset the entirje
content pn the server, but still-effer the MPD at the same URL as part of an MPD update. Whereas such ap
update nay be inconsistentwith the rules in subclause 5.4.1, it is expected that the client will continue
the serv]ce properly when such a reset occurs.

—

If the MPD author.dges such a reset, it shall signal the reset by providing either an Essential Descripto
or a | Supplemental Descriptor on MPD level with @schemeIdURI set tp
urn:mpegyzdash:reset:2016. If this is signalled, the content author indicates that the MPD thgt
results from this update does not need to comply with MPD update rules in subclause 5.4.1. If an Essential
Descriptor is used, the DASH Client may terminate presentation, if the signal is not supported by the
client.

DASH Clients receiving such an MPD as part of an MPD update are expected to continue using the previous
MPD as long as possible, but at most up to the time expressed by the sum of the availability start time and
the Period start time of the new MPD. At this time, the new MPD is expected to be used for playout. Should
the client not have available any media data until the updated MPD can be used for playout, it is expected
that the DASH Client conceals the gap in media time appropriately.

The updated MPD may be valid upon reception of the MPD including the reset signal, if the sum of the
availability start time and the Period start time of the new MPD is less than the current MPD presentation
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time. In this case, a DASH Client may cancel decoding and presentation of media data from the previous
MPD overlapping the updated one.

5.5MPD assembly

5.5.1 General

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

o =

L

- restricted syntax and semantics as specified in subclause 5.5.2, and

- the processing model as specified in subclause 5.5.3.

[ the MPD is updated, then the rules in subclause 5.3 apply to the MPD after dereferencing al

lement entities.

.5.2 Syntax and semantics

able 27 provides the XLINK attributes that are used in this decument and shall be su

ccordingly.

Table 27 — XLINK attributes useddn this document

| remote

pported

Attribute

Comments and Usage

@x1link:type

Identifies the type of W3C XLINK*Geing used.

In the context of this documént; all references shall be W3C XLINK simple links{The
attribute @x1ink: type is\optional with fixed setting @x1ink:type="simple".

@xlink:href

references the remote‘element entity by a URI as defined in IETF 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 enaljle

targeted resolution of the same HTTP-URL provided in this attribute. Detailed

requirements on the support and usage of such technologies are outside the scqpe

of thissdocument.

@xlink:show

Defines the desired behaviour of the remote element entity once dereferenced
within an MPD as defined in W3C XLINK.

In the context of this document, the attribute @x1ink: show is optional with fi
setting @x1ink:show="embed".

rom

ked

NOTE In W3C XLINK, the behaviour of conforming XLink applications when

embedding as a remote element entity is not defined. Thus, the actual behaviou
this document is defined in subclause 5.5.3.

Ir for
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Attribute Comments and Usage

@xlink:actuate Defines the desired timing of dereferencing a remote element entity from within an

MPD as defined in W3C XLINK. In the context of this document, the attribute values
shall only take one of the following:

1) onLoad: an application should dereference the remote element entity
immediately on loading the MPD. The remote element entity shall not contain
another @xlink:href with @xlink:actuate setto onLoad

22 n o PN 1) da A2 C Vol 1i 43 la. 1d

2 —onReguest{defanityaceording-to W3 Xlinksanrappheationshoutd
dereference the remote element entity only on a post-loading event triggered
for the purpose of dereferencing. In the context of this document, the
application dereferences the link only for those resources it needs (or
anticipates it probably will need) and at the time when it needs the content of
the remote element entity for playout. Examples include dereferencing-a link
in a Period element when the play-time is expected to enter thatReriod,
dereferencing an Adaptation Set link when it appears to contain
Representations that will be needed, and so on.

5.5.3 Prjocessing

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

1) URI|references to remote element entities that cannot be-fesolved shall be treated as invalid
rences and invalidate the URI and all @x1ink attributés included in the element containing
@x1ink:href shall be removed.

refe|

2) URljreferences to remote element entities that are inappropriate targets for the given reference shall
be treated as invalid references (see below for the appropriate targets) and invalidate the URI and
all @x1ink attributes included in the element-¢ontaining @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 cas¢
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 thj
valye is present, the element containing the x1ink:href attribute and all @x1ink attribute
incliided in the elementcontaining @x1ink:href shall be removed at the time when the resolutio
is dye.

5) Ifa VRl referenceis relative then reference resolution as defined in subclause 5.6.4 shall apply.

The re

MPD element) shall be formatted according to the following rules:

ante element entity referenced with @x1ink:href within an element of the MPD (referred to 4

14

- \n wn

[72)

1) Only a single top-level element type of the same type as the MPD element shall be obtained from a
remote element entity. However, multiple top-level elements of the same type may be obtained from
a remote element entity unless explicitly restricted. All these elements shall have the same type as
the element of the MPD containing xlink. If multiple top-level elements are obtained from the remote
element entity, the elements shall be in appropriate order and the first element shall replace the
element of the MPD containing the xlink. All additional top-level elements shall be inserted
immediately after this element in the order in which they appear.

NOTE

elements.

104

The remote element entity can be a non-valid XML document, when containing multiple top-level
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2) The remote element entity may contain another @x1ink:href attribute with @xlink:actuate
set to onRequest. In this case, the resolution to the referenced remote element entity is expected
to happen only when the latter is needed again after processing the content in the returned

document.

The remote element entity referenced from within an MPD (referred to as appropriate targets) shall be
embedded into the MPD by applying the following rules:

1) If the remote element entity is empty, all @x11ink attributes shall be removed from the element in

5.6 Base URL Processing

5.6.1 Overview

5.6.2 Semantics

the MPDamd the Temmaimng attributes amd chitd etenments sttt mot be citanged:

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

3) All XLINK attributes initially present in the MPD shall be removed aftef,dereferencing is cor

4) All resources in the remote element entity referenced by @x1drik: href shall have an av
end time as specified by MPD@availabilityEndTime.

The BaseURL element may be used to specify one or more common locations for Segments a
resources. Reference resolution as defined invsubclause 5.6.4 shall be applied to each URL in t
Handling of multiple alternative base URLs"i$ addressed in subclause 5.6.5.
T
S

he semantics of the attributes and eleménts for the Base URL are provided in 5.6.2, Table 28.
yntax of the Base URL is provided:in'subclause 5.6.3.

Table 28 — Semantics of BaseURL element

contains
op-level
te order
inserted

npleted.

hilability

hd other
he MPD.

[he XML

Element or Attribute Name

Use

Description

BaseURL

A URL that can be used as Base URL. The content
this element is a URI string as described in subcl3
5.6.4.

of
juse

@servicelLocation

This attribute specifies a relationship between B

URLs such that BaseURL elements with the samg

ise

Qsecrvicel.ocation value are ]il(nly tohaveth

URLSs resolve to services at a common network

location, for example a common Content Delivery

Network.

If not present, no relationship to any other Base URL is

known.
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Element or Attribute Name Use

Description

@byteRange

If present, specifies HTTP partial GET requests may
alternatively be issued by adding the byte range into a
regular HTTP-URL based on the value of this attribute
and the construction rules in E.2.

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

NOTE _Such alternative requests are expected to not be

used unless the DASH application requires this. For
more details, refer to Annex E.

@availabilityTimeOffse 0

specifies an offset to define the adjusted segment
availability time. For semantics, refer to Table43.

If the value is present in SegmentBase then this
attribute is additive to the one in SegmentBase. For
details on processing, refer to 5.3.9.5,3.

ete

@availabilityTimeCompl 0

specifies if all Segments of all associated
Representation are complete.at the adjusted
availability start time. Forsemantics, refer to Table 13.

If the value is present in’'SegmentBase then this
attribute should ot be present. If present in
SegmentBasé.and BaseURL, the value in BaseURL
shall be ignored.

@fimeShiftBufferDepth 0

specifiesithe duration of the smallest time shifting
buffer<for any Representation in the MPD that is
guaranteed to be available for a Media Presentation
with type 'dynamic’.

This value overrides MPD@timeShiftBufferDepth for
the resources that use this BaseURL.

This value of the attribute is undefined if the
MPDQtype attribute is equal to 'static"’.

Key

For attrjbutes: M=mandatory, @=optional, OD=optional with default value, CM=conditionally mandatory
For elethents: <minOccurs>s.<maxOccurs> (N=unbounded)

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

5.6.3 XML syntax

<l-- Bdse URP~-->

<Xxs:conp¥ExType name="BaseURLType">

<Xs:

<Xs:

<Xs:

<XS:

<xs:simpleContent>

attribute
attribute
attribute
attribute

<xs:extension base="xs:anyURI">
<xs:attribute name="servicelLocation" type="xs:string"/>
name="byteRange" type="xs:string"/>
name="availabilityTimeOffset" type="xs:double"/>
name="availabilityTimeComplete" type="xs:boolean"/>

name="timeShiftBufferDepth" type="xs:duration"/>
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<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>

5.6.4 Reference resolution

URLs at each level of the MPD are resolved accordlng to IETF RFC 3986 with respect to the BaseURL

tlemselves (the document "base URI" as deflned in [ETF 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 rgsolution
applies to all URLs found in MPD documents.

]

h addition to the document level (the level above the MPD level), base URL information may beg present
n 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, refecto"subclause 5.3.2.2.

—+ On Adaptation Set level in AdaptationSet.BaseURL element. For details, refer to suibclause
5.3.3.2.

-+ On Representation level in Representation.BaseURL. For details, refer to subclause 5.8.5.2.

When a BaseURL element is present on the same.level in the MPD as an actual URL, resoluti¢n of the
actual URL includes the value of the BaseURL.

NOTE URL resolution is defined dn IETF RFC 3986:2005, section 5.2 and is not 4 simple
concatenation. In particular, whenla URL in the MPD is specified as a relative URLs, then as per I[ETF
RFC 3986 for the URL resulting:from resolving the value of the BaseURL element, all characters
following the last ‘/’ part of its-path part are replaced by the value of the actual URL attribute.

o

.6.5 Alternative base URLSs

Falternative base URLs-are provided through the BaseURL element at any level, identical Segments shall
e accessible at muiltiple locations. In the absence of other criteria, the DASH Client may use [the first
aseURL elementas "base URI". The DASH Client may use base URLs provided in the BaseURL|element
s "base URI. and may implement any suitable algorithm to determine which URLs it uses for requests.

L o =

[l

[ a BaseURL element containing an absolute URL is present on any level, it overwrites any BaseURL
hfopmdtion present on a higher level.

—n

~/Program information

5.7.1 Overview

Descriptive information on the program may be provided for a Media Presentation within the
ProgramInformation element.

When multiple ProgramInformation elements are present, the @ 1ang attribute shall be present and
each element shall describe the Media Presentation sufficiently in the language defined by the value of
the @1lang attribute.
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For each language, the program information may specify title, source of the program, copyright
information, and a URL to more information.

The semantics of the attributes within the ProgramInformation element are provided in subclause
5.7.2, Table 29. The XML syntax of ProgramInformation elementis provided in subclause 5.7.3.

5.7.2 Semantics

Table 29 — Program information semantics

Ele+1ent or Attribute Name Use Description
ProcllramInformation specifies descriptive information about the program
@lang 0 Declares the language code(s) for this Program

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

If not present, the value is unknown.

@oreInformationURL 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 titlefor the Media Presentation.

Source 0..1 specifies information about the original source (for
example content provider) of the Media Presentation.

Copyright 0..1 specifies'a copyright statement for the Media
Presentation, usually starting with the copyright
symbol, unicode U+00A9.

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

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

5.7.3 XML syntax

<!-- Prlogram Informatiga\~<>
<xs:conplexType name&!RrogramInformationType">
<xq:sequence>
<xs:edegent name="Title" type="xs:string" minOccurs="0"/>

<Xs:element name="Source" type="xs:string" minOccurs="0"/>

<¥s:element name="Copyright" type="xs:string" minOccurs="Q"/>

<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</Xxs:sequence>
<xs:attribute name="lang" type="xs:language"/>
<xs:attribute name="moreInformationURL" type="xs:anyURI"/>

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

</xs:complexType>
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5.8 Descriptors

5.8.1 General

The descriptor elements are all structured in the same way, namely they contain a @schem
attribute that provides a URI to identify the scheme and an optional attribute @value and an

eIdUri
optional

attribute @id. The semantics of the element are specific to the scheme employed. The URI identifying the

scheme may be a URN or a URL.

[rthisdocument, Specific etements for descriptors are defined i subctause 5.8:4-

The MPD does not provide any specific information on how to use these elements. It-is u
application that employs DASH formats to instantiate the description elements with appropriate
hformation. However, this document defines some specific schemes in subclause 5.8.,5.

e

ASH applications that use one of these elements must first define a Scheme Identifier in the f]
RI and must then define the value space for the element when that Scheme ldentifier is u
cheme Identifier appears in the @schemeIdUri attribute.

wn g

et

h the case that a simple set of enumerated values is required, a text string tmay be defined for ed
and this string mustbe included in the @value attribute. If structured.data is required then any e
lement or attribute may be defined in a separate namespace.

escriptors with identical values for the attribute @id shall be synonymous, i.e. the processing

¢
The @1id value may be used to refer to a unique descriptor or e a group of descriptors. In the lat
d
the descriptors with an identical value for @id is sufficient.

wo elements of type DescriptorType are equivalent, if the element name, the valu
schemeIdUri and the value of the @value attribute are equivalent. If the @schemeIdUr1i i
hen equivalence shall refer to lexical equivalence as defined in IETF RFC 8141:2017, Clause
schemeIdUri is a URL, then equivalence\shall refer to equality on a character-for-character
efined in IETF RFC 3986:2005, subclause 6.2.1. If the @value attribute is not present, equiv
etermined by the equivalence fort@schemeIdUri only. Attributes and element in e
amespaces are not used for deternmining equivalence. The @1id attribute may be ignored for equ
etermination.

he semantics of the attnibytes within an element of the type DescriptorType are pro
ubclause 5.8.2, Table 30. The XML schema definition of DescriptorType is provided in sub
he specific descriptors/follow these syntax and semantics.

. w»n g Q. 0 Q Q o e -]

.8.2 Semantics.af generic descriptor

Table 30 — Semantics of elements of type DescriptorType

p to the
scheme

orm of a
sed. The

ch value
Ktension

ter case,
bf one of

e of the
s a URN,
3. If the
basis as
hlence is
ktension
ivalence

vided in
rlause 0.

Element or Attribute Name Use Description

Element of type specifies a descriptor

DescriptorType

this element are specific to the scheme specified

@schemeIdUri M specifies a URI to identify the scheme. The semantics of

attribute. The @schemeIdUri may be a URN or URL.
When a URL is used, it should also contain a month-date
in the form mmyyyy; the assignment of the URL must
have been authorized by the owner of the domain name
in that URL on or very close to that date, to avoid
problems when domain names change ownership.

by this
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Element or Attribute Name Use Description

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

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

Key
For attrjbutes: M=mandatory, O=optional, OD=optional with default value, CM=conditionally mandatory,
For elernents: <minOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an @.
5.8.3 XML syntax of generic descriptor
<!-- Dgscriptor -->
<xs:conplexType name="DescriptorType">
<Xg:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
</As:sequence>
<xq:attribute name="schemeIdUri" type="xs:anyURI¥N\use="required"/>
<xd4:attribute name="value" type="xs:string"/>
<xd4:attribute name="id" type="xs:string"/>
<xq:anyAttribute namespace="##other" proc¢essContents="lax"/>
</xs:cdmplexType>
5.8.4 Specific descriptors
5.8.4.1 Content protection
For the [element ContentProtection, the @schemeIdUri attribute is used to identify a content
protectipn descriptor schemie.
The ConjtentProtéction descriptors should provide sufficient information, possibly in conjunctiop
with the @valueand/or extension attributes and elements, such as the DRM system(s), encryptiop
algorithm(s),.and key distribution scheme(s) employed, to enable a client to determine whether it cap
possibly| play the protected content. The ContentProtection element can be extended in a separate
namespace’ to _provide information specific to a content protection scheme (e.g. particular kel

management systems or encryption methods).

When no ContentProtection element is present, the content shall not be encrypted.

When multiple ContentProtection elements are present with different SystemID values, each
element shall describe a key management and protection scheme that is sufficient to access and present
the Representation.
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5.8.4.2 Role

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

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

This document defines a simple role scheme in subclause 5.8.5.5.

et

h addition, this document defines other roles schemes to support signalling for multiple view’signals in
ubclause 5.8.5.6.

(%)

5.8.4.3 Accessibility

or the element Accessibility, the @schemeIdUri attribute is used to identify the acc¢ssibility
cheme employed. Accessibility is a general term used to describe the degree' to-which the DASH Media
resentation is available to as many people as possible.

OTE Accessibility elements fulfil a very similar purpose with respect to media content comppnents as
r Role elements but are specifically intended for accessibility.

=,z T wn

ne Adaptation Set or one media content component may have assigned multiple accessibility purposes
ven within the same scheme.

his document does not define a specific accessibility scheme, but the simple role scheme in suibclause
.8.5.5 may be used to express a minimum amount of ‘ac€essibility information.

(1] o1 =] (Hlan)

.8.4.4 Rating

ey

or the element Rating, the @scheme IdUri attribute is used to identify the rating scheme enpployed.

Hatings 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 ratirlgs is not
plresented to that audience, unless.at least one scheme is recognized and the rating value indicates that the content
§ appropriate to that audience:

—-

=

his document does notydefine a rating scheme.

(1|

.8.4.5 Viewpoint
or the element Viewpoint, the @schemeIdUri attribute is used to identify the viewpoint scheme
mployed.

H
e
Adaptation Sets containing non-equivalent Viewpoint element values contain different medid content
components. The Viewpoint elements may equally be applied to media content types that are npot video.

Adaptation Sets with equivalent Viewpoint element values are intended to be presented together. This
handling should be applied equally for recognized and unrecognized @schemeIdUr1i values.

This document does not define a viewpoint scheme.

5.8.4.6 Frame-packing

For the element FramePacking, the @schemeIdUri attribute is used to identify the frame-packing
configuration scheme employed.

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

NOTE If the scheme or the value for all FramePacking elements are not recognized, the DASH Client is
expected to ignore the described Representations. A client can reject the Adaptation Set on the basis of observing a
FramePacking element.

The descriptor may carry frame-packing schemes using the URN label and values defined for
VideoFramePackingType in ISO/IEC 23091-3.

This document also defines frame-packing schemes in subclause 5.8.5.6. These schemes are maintained
for backrard—compatibility, but it recommended to use the signalling as defined in ISO/IEC 23091-3,

5.8.4.7

udio channel configuration

D

For the ¢lement AudioChannelConfiguration, the @schemeIdUr1 attribute is used tojidentify th
audio channel configuration scheme employed.

=)

Multipld AudioChannelConfiguration elements may be present indicating that thé' Representatio
support$ multiple audio channel configurations. For example, it may describe-a.Representation th4
include§ MPEG Surround audio supporting stereo and multichannel.

[

¢

NOTE 1 | Ifthe scheme or the value for this descriptor is not recognized, the DASH-€lient is expected to ignore th
descriptqr.

—

The descriptor may carry audio channel configuration using thé "URN label and values defined fq
ChannglConfiguration inISO/IEC 23091-3.

NOTE 2 In addition, a scheme for audio channel configuration is‘also defined in subclause 5.8.5.4. This scheme
maintaingd for backward-compatibility, but it is preferable to uséthe signalling as defined in ISO/IEC 23091-3.

%)

5.8.4.8 Essential Property Descriptor

For the plement EssentialProperty, the Media Presentation author expresses that the successfyl
processing of the descriptor is essential to-properly use the information in the parent element thg
containg this descriptor unless the element'shares the same @id with another EssentialPropert
element

N+

If EsspntialProperty elements share the same @id, then processing one of tEE
EssentialProperty elements with the same value for @id is sufficient. At least o
EssentlialProperty element of each distinct @1id value is expected to be processed.

NOTE 1 | Ifthe scheme or‘the value for this descriptor is not recognized, the DASH Client is expected to ignore th
parent element that contains the descriptor.

¢

Multipld EssentialProperty elements with the same value for @id and with different values fq
@id may be present.

]

If one ol impre EssentialProperty elements sharing the same @id appear at the MPD level, this
means that successful processing of at least one of these descriptors is essential to properly access and/or
present the content described by this MPD.

NOTE2 In the case when none of the EssentialProperty elements sharing the same @id can be
successfully processed, the DASH Client is expected to terminate the media presentation.

The removal of an EssentialProperty descriptor in an MPD shall not change the conformance of this MPD
to its associated schema and profile.
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5.8.4.9 Supplemental Property Descriptor

For the element SupplementalProperty, the Media Presentation author expresses that the
descriptor contains supplemental information that may be used by the DASH Client for optimized
processing.

NOTE If the scheme or the value for this descriptor is not recognized, the DASH Client is expected to ignore the
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.Periodq contain
equivalent Asset Identifiers then the content in the two Periods belongs to the same'asset.
N

OTE If the scheme or the value for this descriptor is not recognized, the AssetIdentifier element can
Lill be used to understand the equivalence of Asset Identifiers across Periods. Processing of the descriptgr scheme
Ind value by the DASH Client is not essential for normal operation.

[ %)

(&1 |

.8.4.11 UTC Timing Descriptor

sing the UTCTiming element, the Media Presentation author provides additional information for the
lient to optionally obtain wall-clock time to be used in Media Presentation. If multiple schgmes are
pecified by the Media Presentation author, their order ihdicates their relative preference, firgt having
he highest, and the last having the least priority. However; the client may choose any method, potentially
aving to deal with reduced accuracy.

he value of the @schemeIdURI for this deseriptor shall be restricted to one of the identifiers
ocumented in the first column "@schemeIdURI" in subclause 5.8.5.7, Table 32.

Q. 1 St o

(&1 |

.8.5 Specific scheme definitions

(|

.8.5.1 General

he definition of specific schemes (both syntax and semantics) to be used in any of the de¢scriptor
lements requires the definition of the URI by the authors to link the content description to the Media
resentation. In subclause’5.8.5, some schemes and scheme identifiers are defined to enable usage of
xisting code points-ih_combination with this document as well as to provide simple means to|support
ifferent functionalities.

Q. @ o O -

.8.5.2 Content protection

=

he following defines a set of URIs that identify specific content protection schemes, i.e. schemes
ontained in the ContentProtection element:

Q

—+_For Representations based on ISO/IEC 14496-12, the following URI is defined to indicate pijotection
schemes identified by the Scheme Type within the Scheme Type Box of the Protection Scheme
Information Box of the file:

urn:mpeg:dash:mpdprotection:2011

In this scheme, the value of the @value attribute shall be the 4CC contained in the Scheme Type Box,
suitably percent-encoded according to IETF RFC 8141, and may include the version number. The 4CC and

the version number, if present, shall be separated by a “:”. The version number shall be encoded as up to
8 hexadecimal digits, where the leading '0's may be omitted.
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— For Representations based on ISO/IEC 13818-1 (MPEG-2 Transport Stream), the following URI is
defined to indicate the Conditional Access System used:

urn:mpeg:dash:13818:1:CA descriptor:2011

In this scheme, the value of the @value attribute shall be the 4-digit lower-case hexadecimal
Representation of the 16-bit CA_system_ID from the CA descriptor as defined in ISO/IEC 13818-1.

— For Representatlons based on ISO/IEC 14496 12, a content protectlon scheme usmg the Protectlon

System pecifre—Header
tentProtect:Lon element. In this case, a UUID URN as defined in IETF RFC 4122 mdlcatlng thie

Con
UUI
doe
schg

The synt
VALUE ¢

5.8.5.3F

The foll
containe

— For
ISO
urn
Qva

— For
ISO

isde

P specified in the Systemld field of the Protection System Specific Header Box shall be used) Thi
5 not imply that such schemes cannot define alternative URNSs, or that all UUID URNSs refer
mes of this type.

ax for the value field of the content protection descriptors shall follow the MP4 -=PROTECTION
s defined in the following ABNF notation according to IETF RFC 5234:

MP4-PROTECTION-VALUE = VERSIONED-4CC

VERSIONED-4CC = CCCC [ CCCC-VERSION ]

CCCC = ALPHA ALPHA ALPHA ALPHA

CCCC-VERSION = ":" 1*8HEX

CA-DESCRIPTOR-VALUE = LHEX LHEX LHEX LHEX

LHEX = DIGIT / wan / ubu / O ol / "d" / Wan / ufu

rame-packing

pwing defines a set of URIswthat identify specific frame-packing arrangements, i.e. schems
d in the FramePackingelement:

Adaptation Sets or-~Representations that contain a video component that conforms t
IEC 14496-10019], the UR
lue shall bewvalue as defined for VideoFramePackingType in ISO/IEC 23091-3.

Adaptation Sets or Representations that contain a video component that conforms ¢t
IEC 13818-1, the URI urn:mpeg:dash:13818:1:stereo video format type:201
fined. The @value shall be value as defined for VideoFramePackingType in ISO/IEC 23091

3.

:mpeg:dash:14496:10: frame packing arrangement type:2011 is defined. Thie

[©77)

9
I

=O

The syntax for the value field of the frame packing descriptors shall follow the FRAME-PACKING-
ARRANGEMENT-TYPE-VALUE as defined in the following ABNF notation according to IETF RFC 5234:
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FRAME -PACKING-ARRANGEMENT-TYPE-VALUE = VIDEO-FRAME-
PACKING-TYPE

STEREO-VIDEO-FORMAT-TYPE

VIDEO-FRAME-PACKING-TYPE

VIDEO-FRAME-PACKING-TYPE 1*2DIGIT

5 8.5 4 Audiocl Lconfi : ]

Q

ontain an audio component. The
urn:mpeg:dash:23003:3:audio channel configuration:2011" is defined toind
hannel configuration as defined by Table68 (Channel Configurations, mean
hannelConfigurationIndex, mapping of channel elements to loudspeaker positi
50/1EC 23003-3. The @value shall be the value as defined for Channel@onfiguration in
3091-3.

he URN "urn:mpeg:dash:outputChannelPositionLists2012" defines a list of
hannel positions to signal individual speaker positions. The @vaIué shall be a space-delimit
alues as defined of the OutputChannelPosition as definedin ISO/IEC 23091-3. For exan
value for the subclause 7.1 channel configuration 2 high asy2/0/0, 5 mid as 3/0/2 and 0.1 loy

b/cindicates speaker count in front, side and back, respeéetively and 0.1 indicates a subwoofer ¢
"2 01 45 3 17 18"

= > < O ] DN = 0O

(&1 |

.8.5.5 DASH role scheme

|

he URN "urn:mpeg:dash:role:2011"ds defined to identify the role scheme defined in 1
ole@value shall be assigned to Adaptation Sets that contain a media component type to w
ple is associated.

e T v |

Table 31 — Role@value attribute for scheme with a value "urn:mpeg:dash:role:2

he following defines a URI that identifies channel configuration signalling for Represéntatipns that

URI
jcate the
ing of
bns') of
ISO/IEC

output
bd list of
hple, the
v, where
hannel),

"able 31.
hich this

Role@value Description Applicable

Type(
(Informa

caption Captions (see NOTE 3 below). video, t

subtitle Subtitles (see NOTE 3 below). video, t

Main Main media component(s) which is/are intended for any
presentation if no other information is provided.

alwernate Media content component(s) that is/are an alternative to | any

(a) main media content component(s) of the same media

compornent type (see NOTE 2 below):

supplementary Media content component that is supplementary to a any
media content component of a different media component
type (see NOTE 1 below).

commentary) (typically audio).

commentary Experience that contains a commentary (e.g. director's audio, text

different language from the original (e.g. dubbed audio,
translated captions).

dub Experience that contains an element that is presented ina | audio, text

© ISO/IEC 2019 - All rights reserved
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Role@value Description Applicable Media
Type(s)
(Informative)
description Textual or audio media component containing a textual audio, text

description (intended for audio synthesis) or an audio
description describing a visual component.

sign Visual media component representing a sign-language video
interpretation of an audio component.

metadata Media component containing information intended to be text,
processed by application specific elements. application

enhan¢ed-audio- Experience containing an element for improved audio

intelligibility intelligibility of the dialogue.

emergg¢ncy Experience that provides information, about a current any

emergency, that is intended to enable the protection of
life, health, safety, and property, and may also include
critical details regarding the emergency and how to
respond to the emergency.

forced-subtitle Textual information meant for display when no other text text
representation is selected. It is used to clarify diatogue,
alternate languages, texted graphics or location/person IDs
that are not otherwise covered in the dubbed/localized
audio.

easyr¢ader Simplified or reduced captions as spetified in [United States | text, video
Code Title 47 CFR 79.103(c) (N

karaoke Textual representation of a-sengs’ lyrics, usually in the same any
language as the associatéd song as specified in [SMPTE ST
2067-2].

NOTE 1| A normal audio/video program labels(oth 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 yisual experience to accompany a music track
that is the primary content or (b) ambient audio accompanying a video showing a live
scene siich as a sports event, that js the primary content, the accompanying media can be
assignefl a "supplementary” role,

NOTE 2| Alternate media coftent components are expected to carry other descriptors to
indicatq in what way it differs from the main media content components (e.g. a Viewpoint
descriptor or a Role deseriptor), especially when multiple alternate media content
comporjents including'multiple supplementary media content components are available.

NOTE 3| Open(“burned in") captions or subtitles would be marked as media type
comporent ‘video" only, but having a descriptor saying “caption” or “subtitle”.

NOTE 4{ Role descriptors with values such as "subtitle", "caption”, "description”, "sign"
or "metadata™ may be used to enable assignment of a "kind" value in HTML 5 applications
for tracks exposed from a DASH MPD.

The syntax for the value field of the role descriptor shall follow the ROLE-VALUE as defined in the
following ABNF notation according to IETF RFC 5234:
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ROLE-VALUE = "caption" / "subtitle" / "main" / "alternate" /
"supplementary"

ROLE-VALUE =/ "commentary"/ "dub" / "description" / "sign" /
"metadata"

ROLE-VALUE =/ "enhanced-audio-intelligibility" / "emergency"
ROLE-VALUE =/ "forced-subtitle" / "easyreader" / "karaoke"

5.8.5.6 DASH Multiple views scheme

This scheme is defined for multiple views media content description.

video or to an AdaptationSet element. If this scheme is applied to an AdaptationSet
containing multiple views, each media content component of type (video shall

dontentComponent element that contains the Role descriptor using this scheme. A Role el
this scheme is used to indicate which views amongst the views comprising multiple presentab
B
H

urn:mpeg:dash:stereoid:2011" signals which views formastereo pair and which one i

i|(0 <=i< M) is formed by using a view whose Role elemient includes the view indicator 'li" a
view and a view whose Role element contains the view indicator 'ri' as the right view. W
@value attribute, view indicators shall be ordered with all left view indictors preceding all ri
hdicators and within each group in ascending order of view index.

—e

The syntax for the value field of the role descriptor shall follow the STEROID-VALUE as defin
fpllowing ABNF notation according to IETF-RFC 5234:

This scheme may be used with the Role descriptor applied to a ContentComponent elementt of type

element
have a
bment of
e stereo

airs the contained media content component or components represent.If. NV views are available|that can
e combined into M valid stereo pairs, the Role with)' @schemeIdURI equal to

s the left

view and which one is the right view of each stereo pair. The @value of the Role element shall dontain a
space-delimited list of view indicators 'li' or 'rj' where i, j are non-negative decimal integers. A st¢reo pair

b the left
thin the
bht view

bd in the

STEROID-VALUE = LEFT-VIEW-INDICATOR *[ SP LEFT-VIEW-INDICATOR
] RIGHT-VIEW-INDICATOR *[ SP RIGHT-VIEW-INDICATOR ]

LEFT-VIEW-INDICATOR = "1" DECIMAL DIGITS
RIGHT-VIEW-INDICATOR = "r" DECIMAL DIGITS

DECIMAL) DIGITS = 1*DIGIT

§.8.5.7 DASH UTC Timing Schemes

—]

his«decument defines several methods, specified in Table 32, by which DASH Clients can obt
|ack times as used by the Media Presentation. Specifically, this clock is synchronized to the ong

Q

hin wall-
b used to

enerate the MFPD.
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Table 32 — Different UTC timing Methods

@schemeIdURI

Description

urn:mpeg:dash:utc:ntp:2014

The identifier indicates that the @value contains a white
space separated list of servers that are recommended to be
used in combination with the NTP protocol as defined in
IETF RFC 5905 for getting the appropriate time.

NOTE Multiple servers can be used to improve accuracy.

Use of NTP servers not specified in the @value attribute is
allowed.

For exact syntax of the value of the @value attribute, see
below.

urn :my

eg:dash:utc:sntp: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 SNTP protqcol ds defined in
IETF RFC 5905 for getting the appropriatetime.

For exact syntax of the value of the(@value attribute, see
below.

urn :my

eg:dash:utc:http-head:2014

The identifier indicates that the @value contains a white
space separated list of HTTP URLs that are recommended to be
used in combination with’the HTTP protocol as defined in

IETF RFC 7230 for getting the appropriate time.

The value of the;@value attribute contains a white space
separated list\of HTTP URLs to which HTTP HEAD requests can
be made te‘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 : my
xsdatg

eg:dash:utc:http-
£:2014

The identifier indicates that the @value contains a white
space separated list of HTTP URLs that are recommended to be
used in combination with the HTTP protocol as defined in

IETF RFC 7230 for getting the appropriate time.

The value of the @value attribute contains a white space
separated list of HTTP URLs to which HTTP GET requests can
be made to obtain the timing information. The timing
information is contained in the message body of the HTTP
response to the above HTTP GET request and contains time
value formatted according to 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-is0:2014 The identifier indicates that the @value contains a white
space separated list of HTTP URLs that are recommended to be
used in combination with the HTTP protocol as defined in

IETF RFC 7230 for getting the appropriate time.

The value of the @value attribute contains a white space
separated list of HTTP URLs to which HTTP GET requests can
be made to obtain the timing information. The timing
Information 1s contained In the message body of the HIJl P
response to the above HTTP GET request and contains/fime
value formatted according to ISO time code as defined in
ISO/IEC 8601. This value is based on a wall clock'Synchronized
to the one used to generate the MPD.

For exact syntax of the value of the @v&TIvre attribute, sge
below.

urn:mpeg:dash:utc:http-ntp:2014 The identifier indicates that the’@wvalue contains a white
space separated list of HTTP_URLs that are recommendegd to be
used in combination with-the/HTTP protocol as defined|in
IETF RFC 7230 for getting-the appropriate time.

The value of the @y a e attribute contains a white spafe
separated list of H['TP URLs to which HTTP GET requesjts can
be made to obtain the timing information. The timing
informationis contained in the message body of the HT[TP

response to the above HTTP GET request and contains fime
valueformatted according to formatted according to NP
timestamp format in [ETF RFC 5905. This value is based on a
wall clock synchronized to the one used to generate thel MPD.

For exact syntax of the value of the @value attribute, sge
below.

urn:mpeg:dash:utc:direct: 2034 The identifier indicates that the @value field, containsfa time
formatted according to xs:dateTime as defined in W3C XML
Schema Part 2: Datatypes specification. This value is baged on
a wall clock synchronized to the one used to generate the MPD.

For exact syntax of the value of the @value attribute, sge
below.

—]

he syntax for'the value field of the UTC Timing descriptor with @schemeIdURI| set to
urn:mpegydash:utc:ntp:2014" orsetto "urn:mpeg:dash:utc:sntp:2014" shall follow
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 IETEF 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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HTTP-VALUE = httpurl *[ WS httpurl ] ; httpurl is defined in
IETF RFC 1738

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 "T" 2DIGIT
":" 2DIGIT ":" 2DIGIT [ "z2" / ( "+"™ / "-=") 2DIGIT ":"™ 2DIGIT

5.8.5.8

This cla
indicate

The @s
mix:20

The @vsa
content
provide

An exan
i.e. comy
differen
Set.

The mi
Represe

The synf
MIX-VA

udio Receiver Mix

use defines a scheme for use in EssentialProperty or SupplementaryProperty
that two audio Adaptation Sets need to be mixed by the media engine prior to playback.

chemeIdUri attribute identifying the scheme is urn:mpeg:dash:audip-receiver
14.

lue attribute shall contain the value of the AdaptationSet@id froman Adaptation Set wit|
type audio attribute with which the current Adaptation Set needs to.be mixed with in order t
complete audio experience.

ple of receiver mix is the case where a single audio Adaptation Set provides music and effects
lete experience without dialogues, and one or more Adaptation Sets provide dialogues i
languages. In this case, the dialogue Adaptation Sets depends on music and effects Adaptatio

kKing requirement is unidirectional — i.e.requitément of mixing Representation A wit
htation B when A is selected does not imply mixing the two is required if B is selected.

ax for the value field of the audio receivernfix descriptor shall follow the AUDIO-RECEIVER|
LUE as defined in the following ABNF notation according to IETF RFC 5234:

4

]

AUDIO-RECEIVER MIX-VALUE . ADAPTATION-SET-ID

NDAPTATION-SET-ID =~BECIMAL DIGITS
DECIMAL DIGITS = I¥DIGIT

5.8.5.91

The URI
that the
Property

Descriptjors, The value provides

— aUJ

DASH MPD Adaptation Set Linking scheme

N "urn:mpegsdash:mpd-as-1inking:2015" is defined in order to provide informatio
same Adaptation Set can be found in another MPD. The scheme may be used with Essentis
 Descriptors together with an EmptyAdaptationSet element or with Supplemental Propert

o =

==

]

Ito the MPD, including appropriate anchors for Periods and Adaptation Set as defined in C.4.2

and

— optionally, a timeline offset field to synchronize the data added as a white space separated second
item. If the value is not present, then the media time on the original MPD and the linked MPD are
identical. Ifa t imeOf fset field is added, then this value expresses the difference between the media
time of the Adaptation Set of the linked MPD and the media time in the originating MPD. The number
may be positive or negative. The timeoffset is in unit of @timescale of the linked Adaptation

Sets
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The Descriptor shall only be used in combination with Adaptation Sets (regular or empty ones). If all
information is contained in the Adaptation Set, then a Supplemental Descriptor or an Essential Descriptor

may be used. If the Adaptation Set does neither contain a Representation element, nor an

@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.

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) (regulara

d empty

ones if present) even though Representation is not present in an Empty Adaptation Set.

=

he syntax for the value field of the adaptation set linking descriptor shall follow the MPD-AS-LI
ALUE as defined in the following ABNF notation according to IETF RFC 5234:

<

NKING-

MPD-AS-LINKING-VALUE = MPD-URL [ WSP TIMELINE-OFFSEI\]]

MPD-URL = httpurl ; defined in IETF RFC 1738
TIMELINE-OFFSET = "timeOffset=" ["-"] DECIMALDIGITS

DECIMAL DIGITS=1*DIGIT

5.8.5.10 Sub-Asset Identifier scheme

cheme is signalled using a specific SupplementalProperty descriptor at the Adaptation Se
epresentation level with @schemeIdUr1 attribute'setto "urn:mpeg:dash:sai:2015".

T »n ==

[ two different Adaptation Sets or Sub-Representation from different Periods contain S
lentifiers descriptors with the same @value attribute, then the content in the Represen

ontained in these Adaptation Sets represent, at least, the same sub-asset.
OTE1 The association between sub-assets and an Adaptation Set can change across Periods. For ins

daptation Set can be associated with a sub-asset of an asset in one Period but with another sub-asset of
sset in another Period.

L > F O = =

Z.

OTE 2 Sub-Asset Identifier~descriptor can be used by DASH Clients to select Representation(s) to be
ffter a Period change.

QO

o~y

given Sub-Représéntation or Adaptation Set can contain more than one Sub-Asset Identifier de
nhdicating that‘this Sub-Representation or the Representation(s) contained in this Adapta
espectively;represent more than one identified part of the asset.

—_

NOTE 3 _If\the value for this descriptor is not recognized, the SubAsset Identifier descriptor can still b

the"DASH Client is not essential for normal operation.

h DASH MPD, sub-assets across Periods can be identified using the sub asset Scheme Identifier. This

[ or Sub-

1b-Asset
fation(s)

tance, an
the same

rocessed

scriptor
fion Set,

e used to
nd value

EF,lderstand the equivalence of sub-asset identifiers across Periods. Processing of the descriptor scheme

NOTE 4 Different Adaptation Sets or Sub-Representations in a Period do not contain the same SubAsset-I
i.e.the same @schemeIdUri and @value is dis-allowed.

dentifier,

The syntax for the value field of the Sub-Asset identifier descriptor shall follow the SAI-VALUE as

defined in the following ABNF notation according to I[ETF RFC 5234:

SAI-VALUE = STRING

STRING = *VCHAR
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5.8.5.11 Client Authentication and Content Access Authorization

When client authentication and/or content access authorization functionality is needed, DASH may be
used with different schemes such as Open Authentication Technical Committee (OATC) Online

Multime
Security

dia Authorization Protocol (OMAP)[13], Open Standard for Authorization (OAuth) 2.0014], OASIS
Assertion Markup Language (SAML)[15], 3GPP Generic Authentication Architecture (GAA)[1¢], or

3GPP Generic Bootstrapping Architecture (GBA)I'7l. This section describes generic signalling to support
use of various authentication and authorization schemes.

Typical

ccess control methods include h]nrl{ing HTTP rnnlnncfc that do not-include a cnrnrify toke

obtaineq
downlod
restricte

For clien
identific
rights, e
outside

authoriZ

NOTE
authorizd

The sign
such as
authoriZ

Howeve

| by the authorization protocol wherein the security token is validated by a CDN befor]
ding the requested Media Segment, or encrypting Media Segments so that playback will b
d unless the authorization protocol provides the client with a decryption key.

D @

t authentication, a service may limit content delivery to authenticated clients, andmay use cliernt
ption information such as certificates, cookies, and embedded keys to determine subscription
tc. required to authorize playback of the Media Presentation. The details offsuch a scheme are
the scope of this document. A client that does not support the signalled content accegs
ation would not be able to play the content.

This subclause does not provide any requirements on client authientication or content accegs
tion.

alling and setup of the specific scheme may be done outside-thie MPD level, e.g. a system applyi
Cheme may only permit access to the MPD if the client istauthenticated or the content access is
ed.

, there are cases for which the MPD is provided’without access control. In this case, cliert

authentication and content access authorization methods may be signalled in the MPD using Essentigl

Property
Presents
Property
Essent
authoriZ
informa
particulj

There m|
content
function|
Essent

— urn

— urn

F Descriptors. The DASH Client may be offerediwith multiple options to access the entire Medi
ition or specific parts of the Media Presentation, e.g. a specific Adaptation Set. An Essential
r  descriptor may be placed at.(the appropriate level, and, for example, t
ialProperty@schemeIdUri may-signal the URN of the appropriate authentication o
ation method and the EssentialProperty@value attribute may carry some scheme specifi
fion. Other signalling may be used; but the detailed signalling and semantics remain specific to
Ar scheme.

DA =

ay be cases in which-multiple options are provided to the client for client authentication and/o
access authorization. In this case, the EssentialProperty@id value may be used to signal
Al equivalence of descriptors. In the absence of other information, the
ialPropexty(@id value may contain the following URNs:

—

:mpegsdash:client-authentication:2015 for client authentication.

:mpeg:dash:content-authorization:2015 for content access authorization.

In this case,

— each EssentialProperty descriptor with EssentialProperty@id value of
urn:mpeg:dash:client-authentication:2015 indicates a supported client authentication
protocol. A client may select one of possibly multiple elements with that EssentialPropertyQid

val

ue, and a scheme that it recognizes based on the @schemeIdUri attribute; and execute that

protocol using any information included in the @value attribute and any extension elements defined
by that particular authentication scheme.
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— each EssentialProperty descriptor with EssentialProperty@id value of
urn:mpeg:dash:content-authorization:2015 indicates a supported content access
authorization protocol. A client may select one of possibly multiple elements with that

EssentialProperty@id value, and ascheme thatitrecognizes based on the @schem
attribute; and execute that protocol using any information included in the @value attribute
extension elements defined by that particular authorization scheme.

eIdUri
and any

A DASH Client that is successfully authenticated as an authenticated player and authorized for playback

f some or all Representations or Adaptation Sets in the MPD may request and play the au

horized

content.

5.8.5.12 Audio Interactivity Descriptor

o~y

scheme is defined to be used with an Essential Property or Supplemental Property Desc
"lurn:mpeg:dash:audio-interactivity:2016".

his descriptor indicates if the associated audio content (Adaptation Set, Preselection or Represe
ontains media components that are enabled for user interactivity thraugh associated metad
escriptor is used e.g. to facilitate user interface (UI) resource management in the receivin
hteractivity involves user interaction with elements, i.e. the user cag-modify dynamically for
he gain, spatial position or mute/unmute status of audio elements. Therefore, a Ul is required t
his kind of personalization during playback. A supplemental,descriptor should be used if a
handatory to select and play the corresponding audio elemehnts. An essential descriptor should
Fa Ul is mandatory in order to play the corresponding audio elements. The @value attribute i
y the codec in use. The detailed semantics of the descriptor are also owned by the codec in use

(53 I o nillerililes T Lol v il conlill © VI o B — |

.8.5.13 Quality Equivalence Descriptor

scheme is defined to be used with a Supplémental Property Descriptor as "urn:mpeg:da
quivalence:2019". This descriptor.enables an indication that the values provided w

Q © DO

ase, the value of all provided @qualityRanking values provides an equivalence.

—]

his descriptor may be declared at MPD, Period or Preselection level. Multiple quality equ
escriptors may be presentinan MPD.

QL

=

he value of the descyiptor provides a comma-separated list of Adaptation Set identifier
daptation Sets thatthave equivalent quality ranking. If the @value attribute is absent, all Ad
ets in the underlying hierarchy have equivalent quality ranking.

0o Me~Y

The syntax \for the value field of the quality ranking equivalence descriptor shall follow
HQUIVALENCE-VALUE as defined in the following ABNF notation according to IETF RFC 5234:

iptor as

ntation)
ata. The
g client.
example
0 enable
J1 is not
be used
s owned

sh:gr-
ith each

qualityRanking hold across Adaptation Sets that are included in the equivalence indicatof. In this

ivalence

5 of the
Aptation

the QR-

QR-EQUIVALENCE-VALUE = AS-ID [ WSP AS-ID ]

AS-ID = DECIMAL DIGITS
DECIMAL DIGITS = 1*DIGIT
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5.9DASH metrics descriptor

5.9.1 Overview

This document does not define mechanisms for reporting metrics; however, it does define a set of metrics
and a mechanism that may be used by the service provider to trigger metric collection and reporting at
the clients, if a reporting mechanism is available. The trigger mechanism is based on the Metrics
element in the MPD. The element contains the list of DASH Metrics for which the measurements are
desired, the time interval and the granularity for the measurements, as well as the scheme according to

which the metric reporting is desired.

The semantics of the attributes within the Metrics element are provided in subclause 5.9.2, Table 33.
The XMI. syntax of Metrics elementis provided in 5.9.3.

The semjantics of the Reporting element are provided in subclause 5.9.4.

5.9.2 Semantics

Table 33 — Semantics of Metrics element

Element or Attribute Name

Use

Description

Metrics

DASH metric elemént

@metrics

specifies all DASH"Metrics that the client is desired to
report as a list of DASH Metric keys. The keys shall be
used as defired in Annex D, separated by a comma.

Range

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

@starttime

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

For services with MPD@type="dynamic', the start
time is indicated in wall clock time by adding the value
of this attribute to the value of the
MPDQRavailabilityStartTime attribute.

For services with MPD@type="static"', the start
time is indicated in Media Presentation time and is
relative to the PeriodStart time of the first Period in this
MPD.

NOTE For example, if
MPDQaszailabili Ly StartTimeis14:30 and the

metrics collection is intended to start at 14:45, then
@starttimeis 0:15.

@duration

specifies the duration of the DASH metrics collection
interval. The value of the attribute expresses in Media
Presentation time.

If not present, the value is identical to the Media
Presentation duration.
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Element or Attribute Name Use Description

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

For more details, refer to subclause 5.9.4.

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

For elements: <minQccnrs> <maxQccurs> (N:nnhmmdpd)

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

5.9.3 XML syntax

<!-- Metrics -->
<xs:complexType name="MetricsType">
<Xs:sequence>
<xs:element name="Range" type="RangeType" minOccurs="0" maX@€curs="unbounded"/>
<xs:element name="Reporting" type="DescriptorType" maxDeclrs="unbounded"/>

<Xs:any namespace="##tother" processContents="lax" mahOccurs="0"
maxOccurs="unbounded" />

</Xs:sequence>
<xs:attribute name="metrics" type="xs:string" use="required"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>
<!-- Metrics Range -->
<xs:complexType name="RangeType">
<xs:attribute name="starttime\|ltype="xs:duration"/>
<xs:attribute name="duratgois* type="xs:duration"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>

§.9.4 Metric reporting

|

ASH Clients should collect metrics based on theMetric elementand reportthe collected metrfcs using
ne of the reperting schemes in the Reporting descriptor in the Metrics element.

(@)

et

[ is expected that elements containing unrecognized reporting schemes are ignored by the DASH Client.

et

 multiple Reporting elements are present, it is expected that the client processes ong of the
pcognized reporting schemes.

~

No reporting scheme is specified in this document. It is expected that external specifications may define
formats and delivery for the reporting data. External specifications defining a reporting scheme should
take specific care to respect privacy issues.

5.10 Events

5.10.1 Overview

Events may be provided in the MPD or within a Representation in order to signal aperiodic information
to the DASH Client or to an application. Events are timed, i.e. each event starts at a specific media
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presentation time and may have a duration. Events include DASH specific signalling or application-
specific events. DASH events are identified by scheme identifiers defined in this document. For
application specific events, a scheme identifier identifies the application such that the DASH Client can
forward the event to the proper application.

Events of the same type are clustered in Event Streams by the same scheme/value pair. This enables a
DASH Client or the application to subscribe to an Event Stream of interest and ignore Event Streams that
are of no relevance or interest.

Two ways of signalling events are provided, namely:

— events signalled in the MPD as defined in subclause 5.10.2,
— events signalled inband in the Representation as defined in subclause 5.10.3.

Generally, the Event Stream timing model follows the timing model of a media Representation in a Periodg.

DASH-specific events are defined in subclause 5.10.4.

5.10.2 MPD Events
5.10.2.1 Overview

Events rhay be signalled in the MPD. A sequence of events assigned to'the media presentation time maly
be provided in the MPD on Period level. Events of the same type are summarized in an Event Stream th3gt
is specifjed by an EventStream element in a Period element. Events shall terminate at the end of p
Period dven if the start time is after the Period boundary or duration of the event extends beyond thie
Period boundary.

The EventStream element is structured in a simjlar way as the descriptor defined in subclause 5.8,
namely jt contains a @schemeIdUr1 attribute thatprovides a URI to identify the scheme and an optiongl
attribut¢ @value. The semantics of the elementare specific to the scheme employed. The URI identifyi
the scheme may be a URN or a URL.

A Period shall contain at most one EventStream element with the same value of the @schemeIdUrf
attribute and the value of the @value\ attribute, i.e. all Events of one type shall be clustered in one Ever
Stream.

[

As Evenf Streams contain timed events, also a time scale attribute @t imescale is provided to assig

events fo a specific media-presentation time within the Period. The timed events themselves ar
describgd by the Event-element.

o =

This do¢gument does-hot provide any specific information on how to use Event Streams. It is up to t
applicat]on that-émploys DASH formats to instantiate the description elements with appropriate sche
information, However, this document defines some specific schemes in subclause 5.10.4.

NOTE AsDASH application that uses one of these elements defines a Scheme Identifier in the form of a URI and
then definesthe vatue space for theetement wiemn that Scheme tdemntiffer isused: The Scheme Tdemntififerappearst
the @schemeIdUri attribute.

The semantics of the attributes within the EventStream element are provided in subclause 5.10.2.2,
Table 34 and the semantics of the attributes within the Event element are provided in subclause
5.10.2.2, Table 35. The XML syntax of EventStream and Event element is provided in subclause
5.10.2.3.
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Table 34 — Event Stream Semantics

Element or Attribute Name

Use

Description

EventStream

specifies event Stream

@xlink:href

specifies a reference to an external EventStream element

Qslinlesactiot

OND

\vs vy

default:
onRequest

e £l H H £ ey ol L A
SPCCTCSTICPpTOCCS STITE TS T aCtIOT S vt Car o C—=CrT

"onLoad" or "onRequest".

This attribute shall not be present if the @x1ifik+hrg
attribute is not present.

ner

@schemeIdUri

M

identifies the message scheme. The strihg may use UR
URL syntax. When a URL is used, it is)tecommended tqg

contain a month-date in the form mmyyyy; the assignllnent of

the URL must have been authprizéd by the owner of t
domain name in that URL on‘0¥Very close to that date|
may resolve to an Internet location, and a location tha
resolve may store a specification of the message scher

N or
also

e
A URL
t does
he.

@value

specifies the value for the event stream element. The ¥
space and semantics must be defined by the owners o
scheme idenfified in the @schemeIdUr1i attribute.

alue
Fthe

@timescale

specifies.the timescale in units per seconds to be used
derivation of different real-time duration values in thq
elements.

Ifnot present on any level, it shall be set to 1.

for the
Event

@presentationTimeO
ffset

oD
Default: 0

specifies the presentation time offset of this Event Strg
aligns with the start of the Period. Any Event containe
Event Stream is mapped to the Period timeline by u
Event presentation time adjusted by the value
presentation time offset

The value of the presentation time offset in second|
division of the value of this attribute and the valu
@timescale attribute.

am that
d in this
bing the

of the

s is the
b of the

Event

specifies one event. For details, see Table 35.

Events in Event Streams shall be ordered such that th¢i

presentation time is non-decreasing.

Key

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

o 1 rS HPYAY
TOT CTCTITCTIICS . —<TIIIIroCCur s=>=

O LN 1N dad)
TITATTTUT 5S> (Iv=umooaracay

Elements are bold; attributes are non-bold and preceded with an @.
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Table 35 — Event Semantics

Element or Attribute Name Use Description

Event specifies an Event and contains the message of the
event. The content of this element depends on the event
scheme. The contents shall be either:

e Astring, optionally encoded as specified by
@contentEncoding

e XML content using elements external to the
MPD namespace

For new event schemes, string content should be used,
making use of Base 64 encoding if needed.

NOTE The schema allows “mixed”_€ontent within
this element however only string’data or XML
elements are permitted by the above options, not a
combination.

@presentationTime oD specifies the presentationtime of the event relative to
default: 0 the start of the Period taking into account the
@presentationTime0Of fset of the Event Stream, if
present.

The value of the/presentation time in seconds is the
division of thewalue of this attribute and the value of
the Rt imescale attribute.

If notpresent, 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 of
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.

@id 0 specifies an identifier for this instance of the event.
Events with equivalent content and attribute values in
the Event element shall have the same value for this
attribute.

The scope of the @id for each Event is with the same
@schemeIdURI and @value pair.

@contentEncoding 0 specifies whether the information in the body and the
informationin the QmessageDaia is encoded

If present, the following value is possible:

e Dbase64 the contentis encoded as described in
IETF RFC 4648 prior to adding it to the field.

If this attribute is present, the DASH Client is expected
to decode the message data and only provide the
decoded message to the application.
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Element or Attribute Name Use Description

@messageData 0 specifies the value for the event stream element.

attribute.

authors; it is only maintained for the purpose of

value space and semantics must be defined by the
owners of the scheme identified in the @schemeIdUri

The use of the message data is discouraged by content

backward-compatibility. Including the message in the

The

Eventeiement IS recommended 1N preference tojusing
this attribute.
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 @.
5.10.2.3 XML-Syntax
<!-- Event Stream -->
<xs:complexType name="EventStreamType">
<XS:sequence>
<xs:element name="Event" type="EventType" minOccurs="0" maxOccurs="unbounded"/>
<xs:any namespace="##other" processContents®"lax" minOccurs="0" maxOccurs="unbounged"/>
</Xs:sequence>
<xs:attribute ref="xlink:href"/>
<xs:attribute ref="xlink:actuate" default="onRequest"/>
<xs:attribute ref="xlink:type" fix€d="simple"/>
<xs:attribute ref="xlink:show\~fixed="embed"/>
<xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
<xs:attribute name="yalue" type="xs:string"/>
<xs:attribute name&"timescale" type="xs:unsignedInt"/>
<xs:attribute pame="presentationTimeOffset" type="xs:unsignedLong" default="0"/>
</Xxs:complexTypé>
<!-- Event (GL>
<xs:compdexType name="EventType" mixed="true">
<X3ySequence>
<Xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounged"/>
</Xs:sequence>
<xs:attribute name="presentationTime" type="xs:unsignedLong" default="0"/>
<xs:attribute name="duration" type="xs:unsignedLong"/>
<xs:attribute name="id" type="xs:unsignedInt"/>
<xs:attribute name="contentEncoding" type="ContentEncodingType"/>
<xs:attribute name="messageData" type="xs:string">
<xs:annotation>
<xs:documentation>
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<l-- E\
<xs:si

<X{

</

</xs:attribute>
<xs:anyAttribute namespace="##other" processContents="1lax"/>

</xs:complexType>

</xs:simpleType>

Deprecated in favor of carrying the message information in the
value space of the event
</xs:documentation>

</xs:annotation>

ent Coding -->

pleType name="ContentEncodingType">
:restriction base="xs:string">
<xs:enumeration value="base64"/>

s:restriction>

5.10.3 }

5.10.3.1

Event st
Segment
Adaptat
the audi

In order

signalled in the MPD as defined in subclause 5.10.3.2,

If more
@valu¢

The forn
5.10.3.2

An inbat
Client, it
The Inb

One Re

InbandEventStreamelement.

Inband ¢
element]
message

nband Event Signalling
Overview

reams may be multiplexed with Representations by addingthe event messages as part of thee
s. The event streams may be present in selected Representations, in one or several selected
on Sets only or in all Representations. For example, oné-possible configuration is one where only
p Adaptation Sets may contain inband events.

to identify the Representations that carry thexevent stream, the presence of Events shall be

than one Representation carries event streams with the same @schemeIdUri and the samle
the streams shall be semantically equivalent, i.e. processing one Representation is sufficient.

hat of the box to signal events in thé.media stream is provided in subclause 5.10.3.3.

MPD Signalling

==

1d event stream may be present in a Representation. If it is expected to be processed by the DAS
isindicated by an InbandEventStreamelement at the Adaptation Set or Representation leve].
andEventStreamtype is defined in 5.10.2, Table 34.

bresentation .may contain multiple inband Event streams, each indicated by a separat]

[

vent messages may be present in Representations but a corresponding InbandEventStream
(with¢he identical @schemeIdUri and @value pair) is not present in MPD. Such inband ever
sfave expected to be ignored by the DASH Client. A DASH Client is only expected to process inband

(s

event messages if a corresponding InbandEventStream element is present in the MPD.

The InbandEventStream element shall not contain any MPD Events, i.e. the Event element shall not
be included in any InbandEventStream element.
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5.10.3.3 Event message box

5.10.3.3.1 General

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

a

pplies.

The Event Message box (' emsg ') can carry signalling specific to the DASH operations. The event scheme

i
A
o

(O =2 O

H Q)

AL pa s ) +aft, +laa d o5 pa ] 1 L 10 4
HUTIILITITT AdllU LIIT TVCLILS 1UL UIIS d1I' T UCTIITIITU 11T SUuLIadustT J. 1 U.7T.
Media Segment if based on the ISO BMFF container may contain one or more event message.(
oxes. If present, any 'emsg' box shall be placed as follows:

— It may be placed before the first 'moof ' box of the segment.

— It may be placed in between any 'mdat' and 'moof' box. In this casé}an equivalent
with the same id value shall be present before the first 'moof ' box-of @ny Segment.

NOTE These placement options allow emsg boxes to be placed at the start of Segments, or mid segme
allowing clients to choose to only process emsg boxes which occur at thé start of segments.

vent message boxes with scheme identifier and value pairs-that are not defined in the MPD sh
e present. If a DASH Client detects an event message boxwith a scheme that is not defined in ]
lient is expected to ignore it.

.10.3.3.2 Definition

ox Type: 'emsg'
ontainer: Segment
landatory: No
uantity: Zero or more

.10.3.3.3 Syntax

ligned(8) class DASHEventMessageBox extends FullBox('emsg', version
lags=0) {
if (version==50)* {
string scheme id uri;
string value;

unsigned int (32) timescale;
unsigned int(32) presentation time delta;
unsigned int (32) event duration;
unsigned int (32) id;

MNelse if (version==1) {

he carriage of event messages in MPEG-2 TS based segments is described in subclause 5.10.3.3|

emsg')

'emsqg’

nt, whilst

5.

ould not
MPD, the

'I'IhQ‘ifJTth*] -irﬁ-(??) 1—-imacr~::'|o,-
unsigned int (64) presentation time;
unsigned int (32) event duration;
unsigned int (32) id;
string scheme id uri;
string value;

}

unsigned int (8) message datal];
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5.10.3.3.4 Semantics

— scheme id uri:is a null-terminated ('C') string in UTF-8 characters that identifies the message
scheme. The semantics and syntax of themessage data[] are defined by the owner of the scheme
identified. The string may use URN or URL syntax. When a URL is used, it is recommended to also
contain a month-date in the form mmyyyy; the assignment of the URL must have been authorized by
the owner of the domain name in that URL on or very close to that date. A URL may resolve to an
Internet location, and a location that does resolve may store a specification of the message scheme.

— vallue:is anull-terminated ('C') string in UTF-8 characters that specifies the value for the event.
valye space and semantics must be defined by the owners of the scheme identified in“\t
scheme id uri field.

[on

— tinlescale provides the timescale, in ticks per second, for the event dgxation an
presentation time delta or presentation time fields. The value should-be identical ]
the timescale of a track contained in the carrying Segment. Furthermore, the value should be identical
for all events in one Event Stream.

=}

— pregsentation time delta provides the Media Presentation-time delta of the media
pregentation 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 segmentindex is notpresent,t
earljest presentation time is determined as the earliest presentation time of any access unit in t
media segment. The timescale is provided in the t imesc¢ale field.

— pregsentation time provides the Media Presentation time of the event measured on the MovhiE
tim¢line, in the timescale provided in the timeggale field; the value shall not be less than t
earljest presentation time of the carrying Segment.

— 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
intefpretation of this value must be defined by the owner of the event scheme.

— 1id:pfield 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 thie
same scheme id uriand value pair are equivalent, i.e. processing of any one event message
box|with the same id.is sufficient.

— megsage datafbody of the message, which fills the remainder of the message box. This may b
empty depending on the above information. The syntax and semantics of this field must be define
by the owner of the scheme identified in the scheme id uri field.

[="INe

5.10.3.3.5 f‘nrringn ofthe Event Mnccagn Box in MPEG-2 TS

A Media Segment if encapsulated in MPEG-2 Transport Stream may contain one or more event message
('emsg') boxes encapsulated into transport stream packets.

Transport stream packets carrying the 'emsg' box shall use a reserved fixed PID value of 0x0004.

The transport stream packet carrying the start of the 'emsg' box shall have the
payload unit start indicator field set to '1"', and the packet payload will start with the
'emsqg ' box. The complete Box . t ype field shall be present in this first packet, and the payload size shall
be at least 8 bytes.
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The continuation of box data occupies the following transport stream packets from the same PID
packet carrying the end of the box is padded using adaptation field stuffing bytes.

. The last

A segment shall contain only complete boxes. If @bitstreamSwitching is set, and subsegments are

used, a subsegment shall contain only complete 'emsg’ boxes.

For any packet with PID value of 0x0004, the value of the transport scrambling control field

shall be setto '00".

5.10.3.3.6 Inband Event Alignment

If AdaptationSet.InbandEventStream element is present
AdaptationSet@SegmentAlignment attribute is present and non-false, event message

=

resentation time T, and let the Adaptation Set contain N representations. If Sg:(T)contains one

LMo

egments Spz(7T)...Sen(T).

events.

described above applies only to non-overlapping Segments.

= Z

[essage boxes are in the beginning of both Segments.
5.10.4 DASH-specific events

5.10.4.1 Overview

|

urn:mpeg:dash:event:2012" ds'defined to identify the event scheme defined in Table 36

H
defined below:
ligned(8) struct (DASHEvent

Q)

=

string publish time; // MPDGpublishTime per clause 5.10.4.3
if ( 'emsgMHovalue == 2 )
{
string mpd patch; // MPD patch, per clause 5.10.4.3
}
if N 'emsg'.value == )

{

string mpd; full MPD, per clause 5.10.4.4

and
boxes in

on-overlapping Segments shall be aligned. Let Sg;(T) be a segment of Representation\R; with earliest

or more

vent Message (‘'emsg') boxes, identical 'emsg' boxes shall be contained in each,'ef the non-oveflapping

NOTE1 As a consequence, under the above constrains, all Representations-in the Adaptation Sgt contain

NOTE2 If AdaptationSet@SegmentAlignment is an lifeger larger than 1, the dlignment

OTE3  IfSegments are non-overlapping, but their EPT differ; alignment described above still applies, dnd Event

ASH specific events that are of relevance for the DASH Client are signalled in the MPD. The URN

or events using this schema, the-Yemsg' .message datal[] field contains the DASHEvent structure

}
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Table 36 — InbandEventStream@value attribute for scheme with a value
"urn:mpeg:dash:event:2012"

@value Description

1 indicates that MPD validity expiration events as defined in subclause 5.10.4.2 are
signalled in the Representation. MPD validity expiration is signalled in the event
stream as defined in subclause 5.10.4.2 at least in the last segment with earliest
presentation time smaller than the event time.

13a- s thaot MDD Lidit H 43 s dafi a3 Leal L 1042
TIIOTCatCS—tratIviT D vartarty CApPITratro CveTreSas atTmet T SaotrauasC-o oo arc

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 as defined in subclause 5.10.4.3 in DASHEvent .mpd field within the
message_data field.

3 indicates that MPD validity expiration events as defined in subclause’5.10.4.3 are
signalled in the Representation. MPD validity expiration is signalled in the event
stream as 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 a
complete MPD as defined in subclause 5.10.4.4 in DASHEvent .mpd field within the
message_data field.

NOTE Additional values for InbandEventStream@value when @schemeIDURI S
urnfimpeg:dash:event:2012 are reserved for ISO/IEC.

5.10.4.2Z MPD validity expiration
MPD validity expiration events provide the ability\to signal to the client that the MPD with a specific
publish tfime can only be used up to a certain media presentation time.

MPD valjidity expiration shall be signalled for all updates causing an extension of the timeline, except fo
the following ones:

—

— The|value of the MPD@minimunUpdatePeriod is changed,
— The|value of a SegmentTimeline.SQr has changed,
— Andw SegmentTimeline.S elementis added.

Ifthe sdheme id urdissetto"urn:mpeg:dash:event:2012" andthe value issetto 1, then the
fields in|the eventmiessage box shall document the following:

— the pASHEvent .publish time field contains the publish time of an MPD, i.e. the value of the
MPOGpublishTime.

— The media presentation time beyond the event time (indicated time by
presentation time delta)is correctly described only by MPDs with publish time greater than
indicated value in the message data field.

— the event duration expresses the remaining duration of Media Presentation from the event time. If
the event duration is 0, Media Presentation ends at the event time. If 0XFFFF, the media presentation
duration is unknown. In the case in which both presentation time delta and
event duration are zero, then the Media Presentation is ended.
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This implies that clients attempting to process the Media Presentation at the event time or later are
expected to operate on an MPD with a publish time that is later than the indicated publish time in this
box.

Event boxes in different segments may have identical id fields, but different values for
presentation time delta ifthe earliest presentation time is different across segments.

Figure 5 shows an example for MPD validity expiration method. An MPD signals the presence of the
scheme in one or several Representations. Once a new MPD gets available, that adds new information not
present in the MPD with @publishTime="2012-11-01T09:06:31.6", the expiration time of the
current MPD is added to the segment by using the emsg box. The information may be presentdn multiple
segments.

MPD MPD
@publishTime="2012-11-01T09:06:31.6" @publishTime="2012-11-01T09:06:41(2{
<Period @start=0> <Period @start=0>
<InbandEventStream <InbandEventStream
@scheme id uri=“urn:mpeg:dash:event:2012“ @scheme_id uri=“urn:mpeg:dashijevent:2012"
@value="1" @value="1"
/> />
</Period> od>
URL KPeriod @stant=1I18% >
</Period>/\ V
URL URL,

jURL URK URL
segment segment segment segment, segment
ept=105s ept=110s ept=115s epdgls ept=5s
duration=5s duration=5s duration=3s duration=5s duration=5s
emsa’ emsqg’
scheme_id uri=“urn:mpeg:dash:event:2012" Scheme_id_uri=“urn:mpeg:dash:event:2012"
value="1% value="1"%
timescale=1 timescale=1
presentation_time_delta=8 presentation_time_delta=3
event_duration=0xFFFF event_duration=0xFFFF
id=12345 id=12345
message_data="2012-11-01T09:06:31.6¢ message_data="2012-11-01T09:06:31.6"

Figure 5 — Example for MPD validity expiration to signal new Period

(&1 |

.10.4.3 MPD Patch

Hor DASH events with'value 2, an MPD patch shall be included in theDASHEvent structure, immediately
fpllowing the pGbIish time field. The payload of this message shall be a valid XML patch compliant to
XML Patch Qpérations framework, as defined in IETF RFC 5261.
T
t
X

he result'ef the patch application shall be parse-tree identical before any XLink resolution to the MPD
nat would have been retrieved at event time.

Pdth selectors shall atleastinclude a check on MPD@publishTime, and the last patch operation should
change the value of MPD@publishTime.

5.10.4.4 MPD Update Event

For DASH events with value 3, a complete MPD shall be included in the in the DASHEvent structure,
immediately following the publish time field. The content of the mpd field shall be the MPD.
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5.10.4.5 DASH Callback Event

5.10.4.5.1 General

DASH Callback events are indications in the content that it is expected by a DASH Client to issue an HTTP
GET request to a given URL and ignore the HTTP response. These event schemes are identified by the
URN "urn:mpeg:dash:event:callback:2015".

A content author may use such an event for tracking play-back of specific content on a server that is not

included-Hn-the-media-path- Iy

The Staﬂ\us-Code field of the HTTP response should be 2xx; however, the client is expected to entirél
ignore the response.

NOTE1 HTTP GET (as opposed to HEAD) is used in alignment with IAB VAST!18],

The megsage body of the HTTP response should be as small as possible or absent.

NOTE 2  The system adopting this functionality is expected to define appropriate means for secure handling
of thiis feature.

5.10.4.5.2 Inband event

Table 37 defines the message data and the expected actions for differént @value values when the DASH
callback|event is signalled as an Inband Event.

Table 37 — Message data and expected actions foryDASH call back inband event

valud message datal] Action

1 Valid HTTP/HTTPS URL | An HTTP GET request is expected to be issued to a URL contained in
message_ datal].

The URL shall be a NULL-terminated string.

HTTP.response shall either not be provided or be provided such that
it can be discarded.

5.10.4.5.3 MPD event
Table 38 defines the relevantparameters for a call back event signalled in the MPD.

Table 38 — Relevant parameters for a call back event signalled in the MPD

Attribute Value
Event$tream@schemeIdUri "urn:mpeg:dash:event:callback:2015"
Event$tréamlvalue 1
Event(fmeSsageData HTTP-URL

HTTP response is expected to be discarded without parsing.

5.10.4.6 Presentation Termination Event

DASH Presentation Termination events are indications that the currently playing Media Presentation is
ending at a time earlier than expected from the current MPD. This event can be either an inband event or
an MPD event. These events are identified by the URN "urn:mpeg:dash:event:ttfn:2016".

NOTE The primary use case for this feature is when the client does not expect to get an MPD update.
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Three values are defined according to Table 39.

Table 39 — interpretation of value field of a Presentation Termination event

latter is present) is still valid.

value Description
0 indicates the end of presentation, including these of chained-to and fallback MPDs
1 Indicates end of presentation. Presentation described in the chained-to MPD (if the

NOTE It the value of earliestTimeToResolve In the MPD._ (

haining

rder to enable this mechanism, the “chained-from” MPD may include an Essential or Supp
escriptor which points to the “chained-to” MPD location.

- Q. O =

wo cases are differentiated, a regular chaining operation at the end of the chained-from MPD
and a case for which the chained-to MPD is only‘played in case the “chained-from” MPD is tery
early due to error conditions as defined in subclause 5.11.3 and serves as a fallback.

§.11.2 Regular Chaining

egular chaining refers to the casetliat a Media Presentation is played until the end, and once tf
resentation is finished, a new chained Media Presentation is played instantaneously. A client 1
he chained-from MPD is expected to play the chained-to MPD right after the chained-from one. E

reate a sequential presentation.

he chained-from MBD-may be of type static or dynamic. The chained-to MPD may also be of ty
and type dynamic:

PD chaining/éan for example be used for pre-roll ads or creating a sequence of programs using
(PDs. In this case, the chained-from MPD may be of type static, whereas the chained-to MPD n
ype dynainic. In this case, the client is expected to join the dynamic MPD at the live edge, or if a
5 presented as defined in C.4, at the indicated time in the anchor. The chained-from MPD may cd

I}
H
t
has its own independent media timeline, but the DASH Client is expected to continue the presentation to
C
T

descriptor is later than the time derived from
'emsg'.presentation time delta, this is considered anerror cgndition
and triggers switch to the fallback presentation, if possible.
2 Indicates end of presentation due to an unspecified error condition. Fallback
presentation is still valid; hence the client is expected to switch to it.
5.11 MPD Chaining
§.11.1 General
1PD chaining provides a mechanism to indicate that, at the end 6f one Media Presentation, a new Media

resentation starts. The end may be a regular end, or an early'termination due to an error condition. In

emental

nb5.11.2
minated

e Media
eceiving
hch MPD

pe static

multiple
1ay be of
n anchor
ntain an

@ o =2 =2

x4 nk: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 40. If @value only contains the first parameter, no whitespace

is needed.
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Table 40 — Semantics of value for MPD chaining

Value parameters Use Description

url M specifies the location of manifest to be played
manifest (chained-to MPD) after this MPD.
The client is expected, after playback of the
entire MPD, to download the chained-to MPD
from the location defined by this parameter and
p]c\y chainedato MPD without c\ny r‘a]a}yc
(similar to play back of a new period). In the
case theurl does notreturn a valid MPD ©ox
any HTTP error response, the client is expected
to treat it as an invalid MPD.
If the url hasany anchor, it anchoers the
chained-to MPD according to €.4:

earlliestTimeToResolve 0 recommends the earliestmedia presentation
time in the chained-from‘MPD as a difference to
the end of the Media(Piesentation in
milliseconds to feteh'the chained-to MPD.
If not present, io recommendation is provided.

5.11.3 Fallback Chaining

FallbacK chaining refers to the case that a Media Presentation‘is played, but once an error condition

occurs, 4 new chained Media Presentation may be played. Fallback chaining descriptor allows the authdr

to proviﬁe alternative content the client can switch to<in case of error condition preventing it from
continuing normal playback.

An error condition triggering such processing is one of the following:

— Failpire to of an MPD.

— Failpire to download a media (sub)segment with a given value of earliest presentation time, aftqr
exhausting all possibilities of retrieving it (such as trying all BaseURLs and all Representations withip
an Adaptation Set), if the valu¢ of MPD@type is "static".

— Failpire to retrieve a chaihed-to MPD.

— Unspecified error eondition triggered via Presentation Termination event with value for fallback.

FallbacK presentatioh descriptor provides a URL to an alternative MPD which should be played out onge

one of the aforementioned error conditions makes it impossible to continue playback of the currerjt

Media Presentation.

Fallback| shall be signalled by a Supplementary Descriptor on MPD level with @schemeIdUri set to

"urn:mpeg:dash:fallback:2016". Each MPD may contain at most one Fallback Presentation
descriptor.

The @value of this descriptor shall be one URL or a whitespace-separated list of URLs of the “chained-
to” MPD. If multiple URLs are provided, the content author expresses the preferences of using one of those
by the order with the first one having the highest preference.
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The Producer Reference Time supplies media correlation between media timestamps and wall clock
production time. This information permits the following, among others:

— it provides media clients with information to enable consumption and production to proceed at
equivalent rates, thus avoiding possible buffer overflow or underflow;

time and the playout.

The definition follows the Producer Reference Time ('prft ') as defined in ISO/IEC-124496-12.

— it enables measuring and potentially controlling the latency between the production of the media

The information may be provided inband as part of the Segments in the (' pr£t."), in the MPD gr both.
The semantics of the attributes and elements for producer reference~time are provided in syibclause
§.12.2, Table 41. The XML syntax of the Producer Reference Time is provided in subclause 5.12.8.
3.12.2 Semantics
Table 41 — Semantics of ProducerReferenceTime element
Element or Attribute Name Use Description
ProducerReferenceTime specifies the Producer Reference Time fof the
associated Representations.
@id M Identifies the Producer Reference [[ime
documented in the MPD.
@inband 0D signals if every segment or subsegment
contains a 'prft' of the type below. If det to
default: false | true, every segment or subsegment [shall
contain the 'prft' as defined in ISQ/IEC
14496-12:—, subclause 8.16.5 and the flags set
according to the @type attribute of| this
element.
¢type oD specifies the type of the Producer Referlence
Time from the following list:
default:
encoder - encoder provides a reference ywhen

the media time was input to an encoder
following the exact definition in

subclause 8.16.5 of ISO/IEC 1449
for flags setto 0.

- captured provides a reference when
the media time was captured following
the exact definition in ISO/IEC 14496-
12:—, subclause 8.16.5 for both flag 8

and flag 16 being set.

6-12
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- application provides areference of
the media time related to wall-clock
time based on an application defined
relation. In this case, following ISO/IEC
14496-12:—, subclause 8.16.5, flag 16
shall be set and flag 8 shall be unset.

@applicationScheme CM specifies the application scheme to which the
time conforms if @type is set to
appticatiom

If the @Qtype is set to application, this
attribute should be present.

If the @type is set other than application,
this attribute shall not be present

@wallClockTime M specifies a wall-clock time-in the following
format

- if UTCTiming element is absent, the
NTP format associated to @media as
definéd in ISO/IEC 14496-12:—,8.16.5
forwtp timestamp;

- \f'UTCTiming element is present, the
format is identical to the format as
defined in the UTC Timing scheme.

If the MPD Generator extracts the information
from the producer reference time box, the value
needs to be converted to the correct scheme.

@presentationTime M specifies a presentation time in timescale of the
Representation that relates to the value of the
@wallClockTime.

NOTE If the data is extracted from the
producer reference time box, then this
value is derived by themedia time field.

UTCTiming 0..1 If present, then the wall-clock times provided in
this context are synchronized with the timing
anchor provided in this descriptor. The same
UTC Timing descriptor shall also be present in
the MPD.

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 @.

140 © ISO/IEC 2019 - All rights reserved


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

ISO/IEC 23009-1:2019(E)

5.12.3 XML Syntax

<!-- Producer Reference time -->
<xs:complexType name="ProducerReferenceTimeType">
<XS:sequence>
<xs:element name="UTCTiming" type="DescriptorType" minOccurs="0"/>

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

Lo coauian
A=A oA

<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="engqder"/>
<xs:attribute name="applicationScheme" type="xs:string"/>
<xs:attribute name="wallClockTime" type="xs:string" use="required"/>
<xs:attribute name="presentationTime" type="xs:unsignedlLong" use='required"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>
<xs:simpleType name="ProducerReferenceTimeTypeType">
<xs:restriction base="xs:string">
<xs:enumeration value="encoder"/>
<xs:enumeration value="captured"/>
<xs:enumeration value="application"/>
</xs:restriction>

</xs:simpleType>

.13 Leap seconds

.13.1 Overview

Ihformation on the occurrence of leap seconds and their relationshig with
MPD(@availabilityStagtTime can be expressed using the LeapSecondInformation element.
T
i

his information allows a“client to perform time calculations accurately without an external source of
information on the tiniing of past and future leap seconds. It also allows a service provider to| express
y correction forleap seconds that has already been made.

ith this infermiation, a client may perform timing calculations by assuming a constant day length of
6400 seconds if it first applies the relevant offset from the LeapSecondInformation element to the
alue of-the MPD@availabilityStartTime attribute. The client can then correctly play|a Media
reséntation for which MPD@type is 'dynamic' when leap seconds have occurred since the time of
PDRavailabilityStartTime and even when leap seconds occur during playback.

The offset specified in @availabilityStartLeapOffset applies if the current time is before
@nextLeapChangeTime. @nextAvailabilityStartLeapOffset applies if the current time is
equal to or after @nextLeapChangeTime, butits use may need to be delayed if the client’s internal wall
clock has not yet processed the leap second.

NOTE 1 Ifa particular client’s wall clock is synchronized solely by means of a one-shot protocol, e.g. using the
scheme urn:mpeg:dash:utc:http-xsdate:2014 defined in subclause 5.8.5.7, the wvalue of
@availabilityStartLeapOffset remains appropriate for that client until its clock is next synchronized
after the leap second has occurred.
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NOTE 2 Leap seconds can occur at any of four possible times each year and can add or remove a second from
the UTC timeline. Whilst leap seconds always occur immediately before midnight UTC, they can occur during
the day in other time zones. Even within the Greenwich Mean Time (GMT) zone, the most common time for a
leap second has been 23:59: 60 on New Year’s Eve, when many people may be watching live video streams.
It is therefore important that leap seconds are handled correctly.

Some operating systems allow leap seconds to be handled by “smearing” the leap second over a longer
period of time. Care should be taken to ensure that availability times in a published MPD are not affected

by this.

The sen
subclaus
subclaus

5.13.2 §

e5.13.3.

bemantics

o oftt 4 it - . , -

e 5.13.2, Table 42. The XML syntax of the LeapSecondInformation element is providedi

Table 42 — Leap Second Information Semantics

Element or Attribute Name

Use

Description

Leaj

bSecondInformation

specifies leap second information/affecting MPD timing
calculations

bvailabilityStartL
hpOffset

specifies the number of seconds applying at the time of MPD
publication that a client' would need to subtract from
MPD@availabilityStartTime in order to perform
timing calculationsswithout further consideration of leap
seconds.

If a leap se€cond correction has already been applied, the
LeapSecondInformation element should still be
presentbut this attribute should be set to 0.

hextAvailabilitySt
rtLeapOffset

specifies the number of seconds that will apply from the
time of the next leap second (indicated by the
@nextLeapChangeTime) that a client would need to
subtract from MPD@availabilityStartTime in order
to perform timing calculations without further
consideration of leap seconds.

If the timing of the next leap second is unknown, this
attribute shall be omitted.

hextLeapChangeTime

specifies the UTC time at which a leap second will occur.
Before this time, GavailabilityStartLeapOffset
applies. On or after this time,
@nextAvailabilityStartLeapOffset applies for
timing calculations made against a wall clock that has
processed the leap second.

==

If the timing of the next leap second is unknown, this
attribute shall be omitted.

Key

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

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

<!-- Leap Second Information -->
<xs:complexType name="LeapSecondInformationType">

<Xs:sequence>

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

</Xxs:sequence>

ettt bt P NovadlabalatvCtan
ot Tt

o
e Yoo o T Tty oot

<xs:attribute name="nextAvailabilityStartLeapOffset" type="xs:integer"/>
<xs:attribute name="nextLeapChangeTime" type="xs:dateTime"/>
<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

(1|

.13.4 Leap second information updates

treams which continue to run continuously between leap second\changes need to update the
hange the LeapSecondInformation element. At a time-after @nextLeapChangeTi
referably long enough to be able to expect all leap second.aware clients to have resynchroniz
locks, the value of @nextAvailabilitySta®theapOffset can be move
availabilityStartLeapOffset, and the attributes @nextAvailabilityStartLeap
and @nextLeapChangeTime removed. Then, at leastMPD@minimumUpdatePeriod before
leap second change, the LeapSecondInformation,element can be updated to include the new v
@nextAvailabilityStartLeapOffset and @nextLeapChangeTime. Itis possible tom
of these changes at the same time if the new values are known
@availablilityStartLeapOffset is being updated.

@ o000 o W

NOTE Updating the MPD in  thiS manner is normally seamless for clients that pro
LeapSecondInformation element and for those that do not. However, if the stream continues across n
seconds, clients that do not process the LeapSecondInformation element have a cumulative errg
calculation of the live edge When they join the stream.

5.14 Content Popularity Rate

5.14.1 General

MPD to
me, and
ed their
d into
Offset
the next
hlues for
hke both
when

ress the
hany leap
r in their

(Jontent Popularity Rate is a method for signalling information on which content items am(j(rllgst the

different\Preselections and Adaptation Sets are expected to be more popular than others. Example use
cpses for'different content streams in a Media Presentation include:
content—streams—from—different—ewpeoints—in—this—ease,—an—~Adaptation—Set—eontaining

recommended viewpoint is expected to be more popular than other Adaptation Sets;

- sub-picture streams in a 360 video: in this case, a set of Adaptation Sets containing the sub-picture
streams that compose “recommended viewport” can be signalled as more popular than others.

Content Popularity Rate information is expected to be provided by the content provider based on the
author’s intent, expected consumption rate by users, or actual viewing statistics that could have been

measured by using DASH metrics, such as Play list as defined in Annex D.4.6.
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If provided, the information can be used for data prefetching by clients or network elements, e.g. CDN
servers. It can also be used for example to deliver the data that is considered most relevant on a preferred
data link, for example on multicast or broadcast, whereas less popular data is only provided in unicast.
Expected-to-be-popular data can also be prefetched in higher quality in order to ensure that such data is
available in good quality.

To indicate the popularity of a Pre-selection or Adaptation Set, the ContentPopularityRate element
may be present within that element. The ContentPopularityRate element contains one or more PR
elements giving the rating for different parts of the content The semantics of the
ContentPopularityRate element are provided in 5.14.2, Table 43, the syntax is provided in 5.14:3

5.14.2 $emantics

Table 43 — Semantics of ContentPopularityRate element

Elemerit 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
thé.content author or content provider);

~<statistics (when the value is specified
based on viewing statistics);

- other.

When “other” is used, @source description
should be provided.

@source description 0 UTF-8 string that provides a textual description 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.

@poputarityRate M indicates the relative Popularity Rate of the segments
of containing entity (i.e. the Preselection or
Adaptation Set containing this
ContentPopularityRate element), within the

same Media Presentation. No unit. The value shall be

in the range of 1 to 100. A greater value means higher
likelihood of the series of (Sub)Segments being

consumed/requested.

@start 0 specifies the first Segment from which
@popularityRate value of this PR element is
relevant.

If the addressing scheme for the containing entity is
using Segment template with $Numbers, then
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@popularityRate applies from the -earliest
presentation time of the Segment with the segment
number specified by this attribute. For other
addressing schemes, the value of
@popularityRate applies from the Segment
which contains the media sample whose
presentation time specified by this attribute in unit
of @timescale on Representation level.

1£ - - 41 e R TR T | ] h
IT IOV PITESTIIL,  UITIT IU  STIdIT U dSSUIIITU that

@popularityRate applies from:

- the first Segment of the containing Pé¢riod,
for the first PR element,

- the Segment after thejlast Segment qf the
previous PR element/for other PR elements.

@r 0D specifies the number of*Segments after the segment
indicated by @sta'rt which are included in thiis PR
default: 0 | entry (i.e. the\repeat count). A negative palue
indicates thatthe series continues until the segment
before théfirst segment of the next PR element, or if
there areno further PR elements until the end ¢f the
Peried or the next MPD update.

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

Elements are bold; attributes are non~bo1d and preceded with an @.

5.14.3 XML syntax

<!-- Content Populfity Rate -->
<xs:complexType/name="ContentPopularityRateType">
<Xs:seqdence>
%Xs:element name="PR" maxOccurs="unbounded">

<Xs:complexType>

O SN Y n 1 CR R . e g ||
S —aTcrIotgtTe—ftraft= popuTarITtynate

<xs:simpleType>
<xs:restriction base="xs:unsignedInt">
<xs:minInclusive value="1"/>
<xs:maxInclusive value="100"/>
</xs:restriction>

</xs:simpleType>

</xs:attribute>

© ISO/IEC 2019 - All rights reserved 145


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

ISO/IEC

23009-1:2019(E)

<xs:attribute name="start" type="xs:unsignedLong" use="optional"/>
<xs:attribute name="r" type="xs:int" use="optional" default="0"/>
<xs:anyAttribute namespace="##other" processContents="1lax"/>
</xs:complexType>
</xs:element>

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

</Xs:sequence>
<xd:attribute name="source" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="content"/>
<xs:enumeration value="statistics"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
</Aqs:attribute>
<xdq:attribute name="source_description" type="xs:string"/>
<xq:anyAttribute namespace="##other" processContents="1lax?/¥
</xs:cdmplexType>
6 Segment formats

6.1 Genleral

The Segment formats specify the syntax and semantics of the resources that are associated with HTTR
URLs id¢ntified by the MPD, or directly provided in data URLs. For example, an HTTP GET request to

resourcy
conform

Differenf Segment types are defing¢dyin subclause 6.2.

This dod

— in sfibclause 6.3, Segment formats are described for use with Media Segments based on the [SO Base

Med

— in sy
Traj

In both

- D

identified in the MPD is responded with an HTTP response including an entity body th3
s to a segment format.

ument focuses on Segment formats based on MPEG container formats. Specifically,

ia File Formatas defined in ISO/IEC 14496-12;

ibclause 6.4, Segment formats are described for use with Media Segments based on the MPEG-R
isport.Stream as defined in the ISO/IEC 13818-1.

rases, the Segment formats are defined such that the Media Segment formats comply with thle

respecti

Guidelin

Ve COTTtaier formmats:

es for adding other Segment formats are provided in Annex F.

6.2 Segment types

6.2.1 General

Four different Segment types are defined:

— Initialization Segments containing initialization information for accessing the Representation in
subclause 6.2.2,
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— Media Segments containing encoded media content components in subclause 6.2.3,

— Index Segments primarily containing indexing information for Media Segments in subclause 6.2.4,

— Bitstream Switching Segments containing essential data to switch to the Representation to
is assigned in subclause 6.2.5.

6.2.2 Initialization Segment

which it

—]

he Initialization Segment contains initialization information for accessing the Representa
hitialization Segment shall not contain any media data with an assigned presentation time.

et

NOTE The Initialization Segment is conceptually processed by the media engine in Figureé 2 to
the media engines for enabling play-out of Media Segments of the containing Representation.

—]

he Initialization Segment is media format specific and more details shall bedefined for eaq
brmat that permits or requires the presence of an Initialization Segment.

-

§.2.3 Media Segment

4.2.3.1 General

LN >

egment or described by the Initialization Segment of thisRepresentation or both.

et

h addition, a Media Segment

1) shall contain a number of complete access units:

7) should provide information on how to aceess the Media Presentation within this Segment, ¢
presentation time and an index. There is\no requirement that a Media Segment starts with a
it is possible to signal in the MPD thatall media streams in a Segments within a Representat
with a SAP.

3) shall contain only media streams that start with a SAP of type 1 or 2, if it is the first Media
in the Representation.

4) shall contain sufficient information to time-accurately present each contained media comp
the Representation/ The time-accuracy enables a client to seamlessly switch Representat
jointly present multiple Representations.

formats,'the Segment Index may be contained in the Media Segment. In other formats, the
Index*may be included in a dedicated Index Segment. For more details on Index Segments
Subclause 6.2.4.

ion. The

initialize

h media

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

.. exact
SAP, but
ion start

Segment

onent in
ons and

) may be divided into Subsegments by a Segment Index as defined in subclause 6.2.3.2. In some media

Segment
refer to

6) shall specify all Media Presentation times relative to the start of the Period and compensa

ted with

the value of the @presentationTimeOf fset. The presentation time in Media Segments shall be

accurate to ensure accurate alignment of all Representations in one Period. For more details
subclause 7.2.1.

The Media Segment is media format specific and more details are specified for individual media
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6.2.3.2 Subsegments and Segment Index

Media Segments may contain multiple Subsegments. Each Subsegment shall contain a number of
complete access units. There may also be media-format-specific restrictions on Subsegment
boundaries. If a Segment is divided into multiple Subsegments, this division is described by a compact
Segment index, which provides the presentation time range in the Representation and corresponding
byte range in the Segment occupied by each Subsegment for one or more media streams. Clients may
download this index in advance and then issue requests for individual Subsegments.

=3

If a Seginent Index is present for at least one media stream, then for any media streaim for which np
Segment Index is present, referred to as non-indexed stream, the following appliest

— every access unit of the non-indexed streams shall be a SAP of type 1.
— for pach Subsegment, every non-indexed stream shall contain exactly-0One access unit within the

Subsegment with presentation time less than or equal to the earliest presentation time of the
Subfegment.

When nfultiple media streams are indexed in a single index file, the corresponding Segment Index fqr
differenf media streams should index the same number of Subsegments.

If no S¢égment Index is provided for a Media Segment, then the Media Segment constitutes one
Subsegnpent.

[

The Segient Index may be included in the Media Segment, typically in the beginning of the file. Segmer
Index infformation may also be provided in separate Index Segments as defined in subclause 6.2.4. A
Subseg;lent may itself be further subdivided using further Segment Indices. If a Subsegment only
containgy media data but no Segment Index;it is referred to as Media Subsegment.

(s

The Segment Index may contain additional Subsegment indexing information for accessing differer]
levels off Subsegments in a Media Subsegment. For more details, refer to subclause 6.2.3.3.

=)

A generic mechanism for indexing of Media Segments is provided by the Segment Index (' sidx') boxi
ISO/IEC|14496-12. This indexing applies to all media formats defined in this document. In this case,

— the| earliest presentation time of a  Subsegment is documented in the
earliest prégentation time field.

— the pyte range is documented by the first offset field and the reference size field. If twp
Segment Index boxes document the same byte range, then the value of their reference size field
shall beidentical, and the values their first offset field shall point to the same byte offset in thie
file.

6.2.3.3 Subsegment Index

Media Subsegments may be indexed further to enable accessing different levels of Subsegments in a
Media Subsegment. This Subsegment Index may also be provided in separate Index Segments together
with the Segment Index.

A generic syntax and semantic for Subsegment indexing is provided by the Subsegment Index ('ssix')
in ISO/IEC 14496-12.
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6.2.4 Index Segment

Index Segments contain information that is related to Media Segments and primarily contain indexing
information for Media Segments. An Index Segment may provide information for one or more Media
Segments.

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

6.2.5 Bitstream Switching Segment

A Bitstream Switching Segment contains data essential for switching to the Representation jt\is assigned
tp.

The Bitstream Switching Segment is media format specific and more details shall be defined [for each
media format that permits Bitstream Switching Segments.

o1

.2.6 Missing Content Segment

A Missing Content Segment is defined for the purpose to extend the Segmeént Timeline even if the data in
the Segment is not present or is only partially present. This Segment contains no or a subset ¢f media
spmples of the media timeline duration it is representing. If the\Segment is not a decodable media
segment, then the segment shall include a major brand 'miss'(The Segment may additionally contain
an 'emsg', for example, to indicate an MPD validity expiration event.

Ih addition, for a Missing Content Segment, the followingshall hold:

— asingle Segment Index (' sidx ') box shallbeé present and the values of the Segment In¢lex shall
describe accurate timing of the Segment Timeline, i.e.,

— the earliest presentatdon time inthe 'sidx'box shall be the value of S@t as
signalled in the Segment Timeline in the MPD

— the Subsegment duration fields in the 'sidx' box shall be the value of sed as
signalled in the Segment Timeline in the in the MPD

By forcing these values, the DASH Client is able to properly extend the Segment Timeline even though no
dctual media data may be present.

6.3 Segment formats/for ISO base media file format

4.3.1 General

This subclailse defines Segment formats based on the ISO Base Media File Format as spefified in
[FO/IEG14496-12. All Segment formats defined in subclause 6.3 shall contain one or more poxes in
accordance with the box structure of the ISO base media file format ISO/IEC 14496-12.

efihements on generic concepts-are introduced in subclause 632 ngmpnf formats are defined for

Initialization Segments (subclause 6.3.3), Media Segments (subclause 6.3.4) and Self-Initializing Media
Segments (subclause 6.3.5). Bitstream Switching Segments and Index Segments are not defined for this
media format.

6.3.2 Preliminaries: Refinements of generic concepts

6.3.2.1 Subsegments

Media Subsegments for Media Segments based on the ISO base media file format are defined as a self-
contained set of one or more consecutive movie fragments; such a set contains one or more movie
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fragment boxes with the corresponding media data ('mdat ') box(es). A media data box containing data
referenced by a movie fragment (' moof ') box shall follow that movie fragment box and precede the next
movie fragment box, if any, containing information about the same track.

For a Media Subsegment, the value of the reference type field in the describing Segment Index
("sidx ') box shall be setto 0.

6.3.2.2 Media stream access points

Annex L.

6.3.2.4 Subsegment Index

If the Subsegment Index is provided, the Subsegment Index (' ssix ') box imISO/IEC 14496-12 shall b
used. Expct definitions for the use of the Subsegment Index (' ssix ') box'for the use with media format
based o the ISO base media file format are specified in ISO/IEC 14496-12.

«vn ©

6.3.3 Injtialization Segment format

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

The Initialization Segment shall contain an "ft yp" box, and a “moov” box. It shall not contain any "moof{'
boxes. [ may contain other boxes, such as the "pdin/box. The tracks in the "moov" box shall contain np

samples|(i.e. the entry_count in the "stts", "stsc*)and "stco" boxes shall be set to 0), and the "moov
box is thjus small.

NOTE 1  This canreduce the start-up time'significantly as the Initialization Segment needs to be downloaded
before any Media Segment can be processéd.

The "mviex" box shall be contained in the "moov" box to indicate that the client has to expect mov:E
fragme:lts. The "mvex" box als@_sets default values for the tracks and samples of the following movi
fragments.

The Initialization Segmentprovides the client with the metadata that describes the encoding of the medip
content,|specifically of\the Representation. The media engine in the client uses the information in the
"moov" box to identify the available media content components and their characteristics.

NOTE 2  Itisvexpected that the media engine in the DASH Clients does not require any information in the
MPI] forsueeessful decoding and presentation of the contained media streams.

6.3.4 Media Segmenttypes
6.3.4.1 General

Media Segments can be of different types: Delivery Unit Media Segments, simple Media Segments,
Random Access Media Segments, Switching Media Segments, Indexed Media Segments, Sub-Indexed
Media Segments.

All Media Segments shall conform to the general definitions in subclause 6.3.4.2. Additional type-specific
constraints are provided further below in subclause 6.3.4.
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Further rules on Media Segments in combination with certain MPD attributes are provided in subclause

7.3.

Media Segments may conform to multiple types. Conformance can be expressed by adding the brand(s)
to the 'styp' box as a compatible brand and, if applicable, as the major brand.

Unless explicitly mentioned differently, the boxes referred in subclause 6.3.4 are specified in
ISO/IEC 14496-12.

6.3.4.2 Delivery Unit Media Segment

A

(1

o~y

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

.3.4.3 Simple format type

Media Segment conforming to the Simple Media Segment Format for DASH is defined as folloy

Each Media Segment shall contain one or more whole self-contained movie fragments. A whple, self-

contained movie fragment is a movie fragment ('moof ') box and a media data ('mdat ")
contains all the media samples that do not use external data references referenced by the tr|
in the movie fragment box.

Each 'moof ' box shall contain at least one track fragment.

The 'moof' boxes shall not use external data references, theAflag 'default-base-is

box that
ack runs

—moof'

shall be set, and data-offset shall be used, i.e. '"base-data-offset-present' shdll not be

used. This combination of settings is referred to as movie-fragment relative addressing fq
data.

Absolute byte-offsets shall not be used for this media data. In a movie fragment, the dur
which each track extends should be as close to gqual as practical. In particular, as movie fr|

r media

ation by
agments

are accumulated, the track durations should remain close to each other and there should be no 'drift'.

Each Media Segment may carry 'dums '.if1 the Segment Type box (' styp') as a compatib
The conformance requirements of this brand are defined in this subclause.

It shall conform to the'Delivery Unit Media Segment format as specified in subclause 6.3.4.2
Each 'traf' bexshall containa 'tfdt' box.

NOTE Thetrack fragment adjustment box 'tfad’' as defined in 3GPP TS26.244 can also be
DASH Cljents are discouraged to apply both the alignment established by the 't fdt ' and the tim

impliedby the ' t fad’, which would result in a double correction.

Each Simple Media Segment may contain one or more 'sidx' boxes. If present, the first

e brand.

VS:

present.
b-shifting

'sidx'

box shall be placed before any 'moof ' box and the first Segment Index box shall document tl

e entire

Segment.

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

Each Media Segment may contain a ' styp' box and if present shall carry 'msdh' as a compatible

brand. The conformance requirement of this brand is defined in this subclause.
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6.3.4.4 Indexed Media Segment

A Media

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

— Each Media Segment shall comply with the Delivery Unit Media Segment as defined in subclause
6.3.4.2 and in addition in each self-contained movie fragment, the movie fragment ('moof ') box is
immediately followed by its corresponding media data ('mdat').

— Each Media Segment shall contain one or more 'sidx' boxes. The first ' sidx "' box shall be placed

befqre-s
ire Segment.

6.3.4.5 §

A Media
— It sh

— The
that
Sub

— It sh

reqiiirements of this brand are defined in this subclause:

6.3.4.6 Random Access Media Segment

A Media
— It sh

— The
the

— The
nect

6.3.5 Se

6.3.5.1 (

1 Media Segment shall carry 'msix' as a compatible brand. The conformance requiremeénts d
brand are defined in this subclause.

pub-Indexed Media Segment

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

all conform to the indexed Media Segment format as specified in subglause 6.3.4.3.

Subsegment Index box (' ssix ') shall be present and shall follogw immediately the ' sidx"' bo
documents the same Subsegment. This immediately precedifig ' sidx "' shall only index Medi
segments.

all carry 'sims' in the Segment Type box (' styp ") as a compatible brand. The conformang

Segment conforming to the Random Access Media Segment Format is defined as follows:

all conform to the Simple format-as'specified in subclause 6.3.4.3.

first access unit in each moviefragment in a Random Access Media Segment shall correspond
sau 0f @ SAP of type 1, 2, or. 3)

media segment shall_carry sufficient information to access the media in the stream, e.g. a
pssary encryption-in-combination with the Initialization Segment, if available.

If-Initializing Media Segment formats

heneral format type

[

1

The Self

HInitializing Media Segment is conformant with the ISO base media file format and defines the

DASH Self-Initializing Media Segment ' dsms ' brand.

The Self-Initializing Media Segment is conformant with the ISO base media file format.

NOTE

Since one Representation only contains one self-initializing Media Segment, switching is expected t

happen within the Segment, e.g. at a Subsegment that contains a SAP.
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6.3.5.2 Indexed self-initializing Media Segment

The Indexed Self-Initializing Media Segment conforms to the concatenation of an Initialization

Segment

and a single Indexed Media Segment without the 'styp' box preceding the Media Segment and shall

carry 'dash' as a compatible brand.

The format of the Indexed self-initializing Media Segment is a conforming ISO base media file format file

and defines the 'dash' brand.

4.4.1 General

|

PEG-2 TS, conforming to ISO/IEC 13818-1.

ISO base media file format, then the rules as defined in subclause 6.3 apply.

efinements on generic concepts are introduced in subclause 6.42+Segment formats are de
hitialization Segments (see subclause 6.4.3), Media Segments (seé 6:4.4), Bitstream Switching S

efined in subclause 6.4.7.

[or Q. — — =

4.2 Preliminaries: Refinements of generic concepts

N

.4.2.1 Subsegment

 the context of MPEG-2 TS based delivery farmats, a Subsegment is defined as an indexed set
nits consecutive in decode order. A subsegment shall contain complete access units for the

ES packets from other media streanis.

O ] D o ==

ne or more TS packets with.the same PID value.

1

4.2.2 Media stream access points

—

50/IEC 13818-1.,

I
d
tp an Elementary Stream Random Access Point, as defined in ISO/IEC 13818-1. Consequently, |
B
c

ontains the first byte of a PES packet, which, in turn, contains the Elementary Stream Access P

his subclause introduces Segment formats that are suitable to be used if Media Segments are valid

NOTE It is possible to encapsulate MPEG-2 TS formatted media within an IS@base media file forjmat. This
mode of operation is not discussed in this subclause. If MPEG-2 TS formatted,media is encapsulated in an

ined for
egments

cee subclause 6.4.5) and Index Segments (see subclause 6.4.6).-MPEG-2 TS specific box structures are

bf access
indexed

nedia stream (i.e. stream for which reference ID equals PID); however, it may contain indjomplete

hese access units are encapsulated in one or more PES packets. Each PES packet is encapsulgted into

or the case of MPEG-2 TS, a media stream is equivalent to an Elementary Stream as ddfined in

ifferent types of media stream access points are defined in ISO/IEC 14496-12, Annex I. The sgme type
efinitions shall apply for the MPEG-2 TS. More specifically, in the case of MPEG-2 TS, a SAP corrjesponds

au 1S the

osifion of the first (sync) byte of a TS packet with PID assigned to this Elementary Stream. This T|S packet

bint. PES

packet starting at Isau shall contain only an integral number of access units and shall contain a PTS.

NOTE1 Isavgenerally corresponds to the start of a TS packet with PID value for one Elementary St

ream, the

payload unit start indicatorfieldsetto'l’,adaptation field controlsetto'll’,and
the random access indicator field in the Adaptation Field is set to '1". For SAP types 1-3, the
random_access_indicator field in the Adaptation Field is commonly set to '1' (this is the case unless

no PES payload bytes are found within the packet payload).

NOTE 2  Following the definitions in this subclause, the first packet of the PCR PID is present at o

r prior to

the TS packet at smallest Isap. If PCRs are carried on a media PID, the first packet of this PID is the first packet
following the initialization data, and carries a PCR. In order to avoid changing the underlying content, the
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implementer is able to choose adding a packet carrying only adaptation field with a PCR, but no payload. This
packet is placed prior to the smallest Isav of any stream in this Representation.

NOTE 3  IfIndex Segment is provided, and the 'pcrb' box is present, PCR can be inferred from this box.

6.4.2.3 Segment Index

If the Segment Index is provided, the Segment Index (' sidx') box in ISO/IEC 14496-12 shall be used
for Segment Indexing. In addition to these definitions, the following conditions shall be met for a Segment

Index uded to describe MPEG-2 TS based Media Segment:

6.4.2.4 Subsegment Index

If the Syl
used for indexing byte ranges within a subsegment. In addition to these definitions, the following
conditio

6.4.3 In

6.4.3.1 Initialization information
Initialization information is any information necessary to enable the media engine to start decoding thie
payload

Untimed initialization information includes PAT, CAT, PMT, EMM, and any other PSI information possibly
included by the Media Presentation ‘author. Any additional information that does not alter the Media
Presentation timeline is allowed.
Time-va
butis di

Mandatgry initializatiominformation summarizes information that shall be present prior to any medji

reflerence IDfield of 'sidx ' box shall 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 Times within ' sidx ' boxes are expressed in units of the t imescale field, rdther than in 90KHz
clock ticks.

All media offsets within 'ssix' boxes shall be to the first{sync) byte of a TS packet.

data to

included at least the(following information, in this order:

PAT| (untimed, unless changes within the Representation);

PM

D

bsegment Index is provided, the Subsegment Index (' ssix ') box in [SO/IEC 14496-12 shall b

ins shall be met for a Segment Index used to describe MPEG<2)TS based Media Segment.

ftialization Segment types and formats

of any TS packet belonging to any media stream within a (Sub)Segment.

(s

ying initialization information is information that is required for the successful start of playou
[ferent for at least two Subsegments or Segments within a Representation.

)

enable decoding and presentation. As a consequence, mandatory initialization informatio

-

[ (untimed, unless (‘h;mgpﬁ within the Representation);

— PCR (time-varying).

If MPEG-2 Conditional Access is used, ECM is considered mandatory untimed initialization information if
it does not change for the whole duration of the Period; otherwise it is considered mandatory time-
varying initialization information.
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6.4.3.2 Initialization Segment

An Initialization Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

The concatenation of an Initialization Segment with any Media Segment shall have the same presentation
duration as the original Media Segment.

The Initialization Segment shall contain mandatory untimed initialization information as defined in
subclause 6.4.3.1. Time-varying initialization information shall not be present in the Initialization
Segment, i.e.

—+ PCR-bearing packets shall not be present in the Initialization Segment;

- 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 Répresentation|

|

he Initialization Segment shall contain only complete sections.

hitialization Segment may or may not be present. If it is not present for a.given Representation, all Media
egments belonging to this Representation shall be self-initializing. AlSo, if an Initialization Segment is
sed, not all initialization information needs to reside in the Initialization Segment, only presence of
omplete initialization information in the concatenation of Initialization Segment and Media Segment is
equired.

S O o N =

N

4.4 Media Segment types and formats

4.4.4.1 General

1l Media Segments shall conform to the basic Media Segment in subclause 6.4.4.2.

A

Hurther rules on Media Segments in combination with certain MPD attributes are provided in stibclause
7.4.

4

.4.4.2 Basic Media Segment

Media Segment shall be a valid MPEG-2 TS, conforming to ISO/IEC 13818-1.

A
As a consequence of the-requirement in subclause 5.3.5.1, the concatenation of consecutive Media
Segments of the same Representation shall also yield a valid MPEG-2 TS conforming to ISO/IEC 13818-1.

In addition, the following conditions shall be met:

—+ Media Segments shall contain complete MPEG-2 TS packets,
-+ Medjd Segments shall contain exactly one program,

—+ AlKtime-varying initialization information shall be present between Isap and Isay and/or in the Index
Segment, if present,

— No Media Segment shall depend on initialization information appearing in any preceding Media
Segment.

Media Segments should contain only complete PES packets and sections. Each PES packet should be
comprised of one or more complete access units in each packet. Media Segments should contain only
complete access units.
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6.4.4.3 Content Protection

All information necessary for decrypting, or locating information required to decrypt, the encrypted TS

packets

in a (Sub)Segment shall be present before the encrypted packet(s) to which they apply, either in

the same (Sub)Segment, and/or in the Initialization Segment (if used). As an example, this requires the
presence of the ECM necessary for decrypting the first encrypted packet of the (Sub)Segment is within

the (Sub

)Segment before such a packet. A Subsegment may not have an ECM preceding the first encrypted

packet if the location of this ECM can be determined using an Index Segment.

NOTE th-Rpprpcpnfnﬁnnc can be nrrqngpd 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 dependenc§hon
all r¢levant Sub-Representations on this level.

6.4.4.4 Self-initializing Media Segment

A Self-irfitializing Media Segment conforms to the basic Media Segment as defined insubclause 6.4.4.
and in dddition shall contain at least all mandatory untimed and timed initialization information 4

defined

All requl
media d

6.4.5 Bi

A Bitstream Switching Segment shall be a valid MPEG-2 TS, confotming to ISO/IEC 13818-1.

A Bitstr¢am Switching Segment, when concatenated with anyMedia Segment, shall not alter the Media
Presentation timeline for the corresponding Media Segment:

If initial

one in the Initialization Segment, if present, of the Representation.

NOT|
expd
of ty
(twd

6.4.6 In

6.4.6.1 (

Index Se

Index Sd
may be 3
Segment
defined

wn

n subclause 6.4.3.1.

fired initialization information as defined in subclause 6.4.3.1 shouldybe present prior to any
hta.

kstream Switching Segment

zation information is carried within a Bitstream Switching Segment, it shall be identical to thie

E Authors are encouraged to use BifStream Switching Segments when there is a reasonabl
ctation of non-conforming behaviour (such as continuity counter errors, etc.) at the concatenation poir
o consecutive Media Segments from:different Representation, lack of correct initialization informatio
Representations with different initialization information).

S e+ O

dex Segment

reneral

gments consist-ef-a sequence of [SO BMFF-box-structures.

—

gments may either be associated to a single Media Segment as specified in subclause 6.4.6.2 g
ssociated to all Media Segments in one Representation as specified in subclause 6.4.6.3. An Inde

may-also contain a Subsegment Index as specified in subclause 6.4.6.4 and any other boxe
nsubclause 6.4.7.

»n X

Itisrec

NOT

mmended that Index Segments be at teast provided for one media stream.

E1  Although the Media Segments are MPEG-2 TS based, Index Segments are reusing [ISO BMFF-box-

structures. This allows the DASH access client in the model of Figure 2 to be universal and independent of the

Med

NOT

ia Format.

E2 Index Segments are not valid ISO BMFF files, and complete implementation of ISO BMFF is not

necessary to utilize indexes in a MPEG-2 TS based client. A partial implementation would suffice, since only few
ISO BMFF boxes, suchas 'styp"', 'sidx',and 'ssix',arerequired in order to parse an MPEG-2 TS Index
Segment.
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Other box types may be present in an MPEG-2 TS Index Segment, but, if present, they shall not contain
information required to interpretthe 'styp', 'sidx' or 'ssix' boxes.

6.4.6.2 Single Index Segment

A Single Index Segment indexes exactly one Media Segment and is defined as follows:

Each Single Index Segment shall begin with a ' styp' box, and the brand 'sisx"' shall be present
inthe 'styp"' box. The conformance requirement of the brand ' sisx' is defined in this subclause.

o~y

§.4.6.3 Representation Index Segment

Representation Index Segment indexes all Media Segments of one Representation and is dg
follows:

The structurecof'a’Representation Index Segment is shown in Figure 6. This figure illustrates a ca:
a Representation Index Segment is provided and the Subsegment Index is used in order to enable
trick mode.operation. The figure shows four consecutive Subsegments, SO, S1, S2, and S3, each
o
i

indexed by an 'ssix"' box.

Each Single Index Segment shall contain one or more ' sidx' boxes which index one Media

A Single Index Segment may contain one or multiple 'ssix' boxes. If present, the ! ss i
follow the 'sidx ' box that documents the same Subsegment without any other '»sidx"' p
the "ssix".

A Single Index Segment may contain one or multiple 'pcrb' boxes as,defihed in subclaus
If present, 'pcrb' shall follow the 'sidx' box that documents{the same Subsegmen
'pcrb ! box provides PCR information for every subsegment indexed in the last 'sidx'b

Each Representation Index Segment shall begin with an 'styp' box, and the brand 'ris
be presentinthe 'styp' box. The conformancetequirement of the brand 'risx' is define
subclause;

Each Media Segment is indexed by one or more Segment Index box(es); the boxes for a give
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

egment.

x ' shall
receding

b 6.4.7.2.
ts, i.e. a
DX.

fined as

x ' shall
d by this

n Media

begment

Index box that indexes the Index Segment. This initial Segment Index box shall have one enfry in its

loop for each Media Segment, and each entry refers to the Segment Index information for]
Media Segment;

a single

e where
efficient
indexed

y an\»sidx' box, and two temporal layers within a video stream, I frames (L0) and P frames (L1),
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6.4.6.4 $ubsegment Index Segment

A Subse
Index. A

It shall be either a Single Index Segpﬁﬂt or a Representation Index Segment.

The

that documents the same S@)segment. The value of the reference type field shall be equal to
for this Subsegment in mmediately preceding Segment Index (' sidx') box.Ifthe 'pcrb’ bo
is present, it shall fo ssix’'.

It sh

- =IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

LNV
o

K
ERamEmmEEE QO

R\4
bment Index Segment shall conform tO\Ql Index Segment and shall also include a Subsegmer
Subsegment Index Segment is defi{@*as follows:

(s

>

Subsegment Index box (' @% ') shall be present and shall follow immediately the 'sidx"' bo

=]

all carry ' Qs?’ in the Segment Type box (' styp') as a compatible brand. The conformande
‘Q t

reqiiireme his brand is defined in this subclause.
6.4.7 Bq Xé&;:d with MPEG-2 TS Index Segments
6.4.7.1 General

Index Segments may contain additional auxiliary information contained in boxes conforming to the
ISO base media file format boxes. Boxes exclusively relevant for the MPEG-2 TS Media Segments are
documented in subclause 6.4.7.
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6.4.7.2 MPEG-2 TS PCR information box

6.4.7.2.1 Definition

Box Type: 'pcrb'
Container: File
Mandatory: No
Quantity: Zero or one

Sicnals-the PCRnE orfor MPEG2TS.
4.4.7.2.2 Syntax

ligned (8) class MPEG2TSPCRInfoBox extends Box ('pcrb', 0) {

Q

unsigned int (32) subsegment count;

for( i=1; i <= subsegment count; i++) {
unsigned int (42) pcr;
unsigned int (6) pad = 0;

4.4.7.2.3 Semantics

-+ subsegment count is a positive integer specifying thesnumber of Subsegments for whic
Subsegment information is specified in this box.‘subsegment count shall be ¢
reference count inthelast Segment Index box.

-+ pcr for each iteration of the loop indicates the MPEG-2 TS PCR corresponding to the first (sy
of the first MPEG-2 TS packet in the media Subsegment corresponding to the current iteratic
TS packet carries a PCR, its value will-be different from the one specified in this fie
ISO/IEC 13818-1 defines PCR as +elative to the byte containing the last bit
program clock reference base field.

NG |

Combined semantics of MPD and Segment formats

7.10verview

n MPD and the referencéd Segments comprise a Media Presentation. The formats for these
omponents of a DASH-compatible Media Presentation are defined in Clauses 5 and 6. In thi
ledia Presentatiémauthoring rules are provided on how the MPD and different Segment format
ombined to establish a complete Media Presentation.

Q Za o

pecifically; ‘aspects are addressed that deal with the Segment, that have special alignment
Segments:0f other Representations to enable and simplify seamless switching and joint present

h partial
qual to

nc) byte
n. If this
d, since
of the

two key
5 clause,
5 may be

with the
ation.

for each

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 streams,

e media
vided in

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 pr

ecedence

over values expressed in the MPD, especially when used in the media decoding process. In addition, it is is
important to consider that metadata in the MPD is primarily used for selection of Representations by the DASH
Client, whereas data in the media stream is used by the media decoder in order to establish the decoding and

rendering process. Metadata in the MPD is preferably added if the Media Presentation author expect
DASH Client can make use of this information in the selection process.

© ISO/IEC 2019 - All rights reserved
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7.2 General

7.2.1 Media Presentation timeline

One of the key features in DASH is that encoded versions of different media components share a common
timeline. The presentation time of access unit within the media content is mapped to the global common
presentation timeline for synchronization of different media components and to enable seamless
switching of different coded versions of the same media components.

The presentation-times-withineachPeriod-are ative-to-the—PeriodSts FHE—o ertoa-mrts-th
value of| the @presentationTimeOffset, To, of the containing Representation. This means for-an
access ynit with a presentation time Tp signalled in the media stream, the Media Presentatign)timie

relative to the PeriodStart is Tu=Tp-To.

-

A Reprepentation should cover all presentation times T that are greater than and equal to the value ¢
the QpresentationTimeOf fset, To. If smaller values are present, i.e. the value of the.@eptDelta i
negativeg, then presentation of the Media Segment is expected to only take place for presentation time
greater than or equal to To.

v wn

In case the @duration attribute is used for the signalling of the duration ¢f'‘Segments, then the MP
start tinjes as defined in subclause 5.3.9.5.3 should provide an approximation of the Media Presentatio
time TM|within the Period. Specifically, the difference between MPD starttime and presentation time T
shall not exceed 50% of value of @duration divided by the value ofthe @t imescale attribute. In cas
the Segment Timeline is used for the signalling of the duration of,Segments, then the MPD start times a
defined |n subclause 5.3.9.5.3 shall provide exactly the Media Presentation time Tw within the Period, i.¢.
the MPD start time is the earliest presentation time of the Segment.

=

At the start of a new Period, the playout procedure of the-media content components may need to b
adjusted at the end of the preceding Period to match the\PeriodStart time of the new Period as there ma
be smallloverlaps or gaps with a Representation at the’énd of the preceding Period. Overlaps (respectivell;:
gaps) mpy result from Media Segments with actual presentation duration of the media stream longg
(respectiively shorter) than indicated by the Period duration.

[

—

There miay be cases where the Media Pregentation 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 {s
down. Generally, the Media Presentation author should address these issues by providing redundarit
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.

Howevef, if such remediesZare not available, the Media Presentation author may signal gaps in the
timelinel 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 su¢h meansare 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 t
overcomnje stich outages and continue the Media Presentation with the availability of a new Period.

=}

For thre TasSE when MPDRTYDT is qYTanmic ard thre attribute
MPD@suggestedPresentationDelay is present, then the sum of value of the
MPD@availibilityStartTime, the PeriodStart value, the presentation time within the Period of an
access unit, Tv, and the value of the attribute MPD@suggestedPresentationDelay provides a
mapping of the presentation time of each access unit to the wall-clock time, for example to express
synchronization with a content internal time or for other reasons to enable synchronization of
presentation to the wall-clock.

Further media format specific definitions of presentation time may be defined.
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7.2.2 Segment Index

If a Segment Index is present in a Media Segment of one Representation within an Adaptation Set, then

the following shall hold:

— the order of Segment Index boxes for multiple media streams induces an ordering on the media

content components equal to the order in which a Segment Index box for a media stream

for each

component first appears. This ordering shall be the same for all Segments of all Representations of

an Adaptation Set. As a consequence, if there is a Segment Index for a media content comp

one Qngmnnf} there shall be 2 Qngmnnf Index for that media rnmpnnnnf in_all Qngmnnf

onent in
in this

Adaptation Set.

-+ non-indexed media streams in all Representations of an Adaptation Set shall have the sam
unit duration.

7.2.3 Segment alignment

—

he requirements stated in subclause 5.3.3.2 shall apply.

N |

.2.4 Subsegment alignment

—

he requirements stated in subclause 5.3.3.2 shall apply.

7.3 Media Presentation based on the ISO base media file format

7.3.1 General

The Media Presentation as introduced in Clausés'5 and 6 is instantiated in this subclause u
I50 base media file format as defined in ISO/IEC14496-12 as Segment formats.

n ISO BMFF-based DASH Media Presentation is described by an MPD as specified in subclause
(IME type of the MPD shall be as defined’in Annex C.

he @mimeType attribute of each Representation shall be provided according to IETFR

A

N

The general rules defined in subclause 7.2 shall apply.

T

Additional parameters may-be‘added according to IETF RFC 6381.

[l

fpresent, the @SegmentProfiles shall provide a whitespace-separated list of the individual
rofile identifiers.

= e

he following Segment types and formats may be used:

- 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.

€ access

sing the

5.1. The

HC 4337.

begment

-(~Self-Initializing Media Segments complying with formats as defined in subclause 6.3.5.

For ISO BMFF-based Media Presentation, the following applies:

1) Inall cases for which a Representation contains more than one Media Segment, the following applies:

i) The Initialization Segment as defined in subclause 6.3.3 shall be present.

ii) Media Segments shall not be self-initializing. The Media Segment format is defined in subclause

6.3.4.

© ISO/IEC 2019 - All rights reserved
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2)

Index Se

iii)

If the Media Segment is the last Media Segment in the Representation, this Media Segment may
carry the ' lmsg' compatibility brand. If the Media Segment is not the last Media Segment in the
Representation, the '1lmsg' compatibility brand shall not be present. The '1lmsg' type is
defined in this subclause.

In case a Representation contains only a single Media Segment, then one of the following two options
are valid.

The con
BMFF-b

In case §

732 M

The pre;

shall be
for the t

It is rec

Media Header Box of a present track. If the Segment Index( ' sidx') box is present, then it is furthe
recomm
Segment is the track defining the value of the @t imgscale attribute.

7.3.3 Authoring Rules for specific MPD attributes

7.3.3.1 $egments starting with media stream access points

No additional requirements beyondsthose stated in subclauses 5.3.3.2 and 6.3.2.2 are defined.

7.3.3.2 Bitstream switching

If the @QitstreamSwitchingissetto 'true' for a set of Representations within an Adaptation Set,
the conditions stated insubclause 5.3.3.2 shall be satisfied and the Bitstream Switching Segment shall ng
be presqnt.

As acon

satisfied

The
Ada

One Initialization Segment as defined in subclause 6.3.3 and one Media Segment as defined in
subclause 6.3.4 that is not self-initializing.

One Self-Initializing Media Segment as defined in subclause 6.3.5.

gments may be present.

fent authoring rules for the Media Segments in combination with certain MPD/dttributes for ISD
hsed DASH are provided in subclause 7.3.2.

ub-Representations are used, the rules in subclause 7.3.4 shall apply.

pdia presentation timeline

[¢)

bentation time Tp internal in the media that maps the mediato the Media Presentation timelin|
relative to the movie timeline, i.e. they are composition timés)after the application of any edit lis
rack, as defined in ISO/IEC 14496-12, subclause 8.16.3,

bmmended that the @timescale attribute in the MPD matches the timescale field in thie

(i

[ ]

ended that the track for which the Segment Index ('sidx ') box appears first in the Medi

[

sequenceof @bitstreamSwitchingbeingsetto 'true', atleast the following conditions are

track IDs for the same media content component are identical for each Representation in each
ptation Set.

— The conditions required for setting the @segmentAlignment attribute to a value other than
'false' for the Adaptation Set are fulfilled.

162

The
or (

conditions required for setting (i) the @startWithSAP attribute to 2 for the Adaptation Set,
ii) the conditions required for all Representations within the Adaptation Set to share the same

value of @mediaStreamStructurelId and setting the @startWithSAP attribute to 3 for the
Adaptation Set, are fulfilled.
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7.3.4 Sub-Representations

If a SubRepresentation element is present in a Representation in the MPD and the attribute
SubRepresentation@level is present, then the Media Segments in this Representation shall
conform to a Sub-Indexed Media Segment as defined in subclause 6.3.4.4. The Initialization Segment shall
contain the Level Assignment (' leva ') box.

The attribute @1evel specifies the level to which the described Sub-Representation is associated to in
the Subsegment Index. The information in Representation, Sub-Representation and in the Level

j;edia data should be ordered such that each level provides an enhancement compared-to the lower

levels.

7.3.5 Segment Timeline without Segment Index

et

Fthe Segment Timeline is in use and the $Time$ templating is applied and noSegment Index (|sidx"')
ox is present in the Media Segment, then:

lon

a single track shall be present in the Media Segment;
-+ asingle movie fragment header shall be present in the MediaSegment;

—+ the baseMediaDecodeTime in the 'tfdt' of the Aifst movie fragment shall be the| earliest
presentation time of the Segment and may be used fof.generating the URL for this segment;

-+ thesumofall sample duration oftrackrunhboxes ('trun') ofthe only track fragment box shall
be the presentation duration of the Segment.aiid may therefore be used to derive the address of the
next Media Segment from the actual Media Segment without requiring an updated MPD.

7.4Media Presentation based on MPEG-2 TS

7.4.1 General

h this subclause, a Media Presentation is instantiated based on Media Segment Formats using the MPEG-
TS as defined in I[SO/IEC13818-1. A MPEG-2 TS-based DASH Media Presentation is described by an
(PD as specified in subclause 5.2. The MIME type of the MPD shall be as defined in Annex C.

I

2

N

The general rules defineéd in subclause 7.2 shall apply.

The @mimeTypeattribute of each Representation shall be "video/mp2t".
T

he following-Segment types and formats may be used:

—+ Initialization Segments complying with formats as defined in subclause 6.4.3,

—+C-Media Segments complying with formats as defined in subclause 6.4.4,

— Bitstream Switching Segments complying with formats as defined in subclause 6.4.5,
— Index Segments complying with formats as defined in subclause 6.4.6.

The @segmentProfiles attribute may be absent. If present, it is expected to be ignored.

If the Segment Timeline is in use and the $Time$ templating is applied, the Segment Index shall be
present.
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7.4.2 Media presentation timeline

The presentation time T: internal in the media that maps the media to the Media Presentation timeline
shall be the one defined by the PTS in the MPEG-2 TS.

More specifically, for one Representation, let PTS (i) be the PTS of the i*" access unit in the media
stream. Furthermore, let PTS. (1) be PTS (1) adjusted for 33-bit rollovers, i.e. calculated as if PTS had
an infinite amount of bits.

Trp calculation is based on differences between PTS (i) and PTS(0), and therefore
Te (1) =[[PTSa(1i)-PTSo]*S/90 000 with PTS, typically PTS (0).With appropriate scaling, PTSocah
be derived from the value of @presentationTimeOf fset attribute.

NOTE If Index Segment is used, S is provided by in the t imescale field of the ' sidx' boxi

If a meldia stream contains a discontinuity, the PTS. (i) calculation assumes relative timing i
maintaimed. Therefore, PTSx (1) is adjusted by the difference between the value of PCR-of the first PCH
bearing |packet after the discontinuity and its interpolated PCR value (calculated using the prg
discontinuity PCR rate).

[72)

In case| of discontinuities, it is recommended to add a new Period-to reset the value qf
@presentationTimeOffset.

It is redommended that the @timescale 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 medja stream for which the Segment Index (' sidx') box that appears first in the Index Segment is
the elemlentary stream defining the value of the @t imescalé.attribute.

7.4.3 Authoring rules for specific MPD attributes

7.4.3.1 Segments starting with Media stream access points

No additional requirements beyond those stated in subclauses 5.3.3.2 and 6.4.2.2 are defined.

7.4.3.2 $egment alignment

If the @gegmentAlignment attribute is not set to 'false', the requirements stated in subclausg
5.3.2 ang 5.3.3.2 shall be met. If addition, the Media Segment shall contain only complete PES packet
and sections and only complete ‘access units for each PID, and the first PES packet shall contain a PT[S
timestarnp.

©n wn

7.4.3.3 Subsegmentalignment

If the @gubsegimentAlignment flag is not set to 'false"', the semantics as defined in subclaus
5.3.3.2 shall apply. In particular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall contai
only complete PES packets and sections for each PID, and the first PES packet from each elementary
stream shallcontaina PTS.

- O

7.4.3.4 Bitstream switching

If @bitstreamSwitching flagissetto 'true' for a set of Representations within an Adaptation Set,
then the conditions stated in subclause 5.3.3.2 shall be satisfied. In addition, the conditions in subclause
5.3.3.2 shall not only hold for the entire sequence from i=1,..,M, but for any consecutive sequence of
segments with any start index is=1,..,M and any end index ig=is,...,M.
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If @bitstreamSwitching flag is set to 'true’', the Bitstream Switching Segment may be present,
indicated by BitstreamSwitching in the Segment Information. In this case, for any two
Representations, X and Y, within the same Adaptation Set, concatenation of Media Segment i of X,
Bitstream Switching Segment of Representation Y, and Media Segment i+1 of Representation Y shall be a
MPEG-2 TS conforming to ISO/IEC 13818-1.

As a consequence of the conformance rule as stated in subclause 5.3.3.2, at least the following conditions
are satisfied if @bitstreamSwitchingflagissetto 'true':

— The conditions required for setting the @startWithSAP attribute to 2 for the Adaptation Set, or
the conditions required for all Representations within the Adaptation Set sharing the safie|value of
@mediaStreamStructureld and settingthe @startWithSAP attribute of the Adaptation Set 3,
are fulfilled.

-+ The conditions required for setting the @segmentAlignment attribute notsebto ' false|' for the
Adaptation Set are fulfilled.

-+ PCR shall be present in the Segment prior to the first byte of a TS packet payload containing media
data, and not inferred from the "pcrb’' box.

7.4.4 Sub-Representations

a SubRepresentation element is present in & )Representation in the MPD and the
ubRepresentation@level is present, then an Index Segment shall be present and shall conform to
he format defined in subclause 6.4.6.4.

he Subsegment Index box shall contain® at least one entry for the v3lue of
ubRepresentation@level and for each value provided in the
ubRepresentation@dependencyLevel; The remaining attributes of the SubRepresentation
lement should provide sufficient information such that the data contained in the Sub-Representation
an be differentiated from the containing-Representation as for the MPEG-2 TS no inband assighment of
pvels is provided.

=_— O O n n — f"'(l)'—:

et

F Subsegment Index is used for extraction of temporal subsequences, PCR should precede the fifst bytes
f media within the range indicated in the Subsegment index. Also, encryption keys (if used) shjould not
hange within the duration of a Subsegment.

Q_O

8 Profiles

8.1 Definition

lav]

rofiles of DASH are defined so as to enable interoperability and the signalling of the use of featyires.

o~y

profile'imposes a set of specific restrictions. Those restrictions are typically on features of the Media
Hresentation Description (MPD) document and on Segment formats, but may also be on content delivered
ithimr Segnrents; suchas o mediacontent types, mredia formatf{s); codec{s);amd protectiomr formats, or
on quantitative measures such as bit-rates, Segment durations and sizes, as well as horizontal and vertical
visual presentation size. Profiles defined in this document define restrictions on features of this document
and on Segment formats only (e.g. not codec types). Externally defined profiles may additionally impose
restrictions on other aspects.

NOTE1 A profile can also be understood as permission for DASH Clients that only implement the features
required by the profile to process the Media Presentation (MPD document and Segments). However, as DASH
Client operation is not specified normatively in this document, it is also unspecified how a DASH Client
conforms to a particular profile. Hence, profiles merely specify restrictions on MPD and Segments rather than
DASH Client behaviour.
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A profile has an identifier, which is a URL The identifier of a profile shall not contain any comma. The
profiles with which an MPD complies are indicated in the MPD@profiles attribute as a comma-
separated list of profile identifiers. Profile identifiers defined in this document are URNs and shall
conform to IETF RFC 8141. Externally defined profiles may use profile identifiers that are URNs or URLs.
When a URL is used, it should also contain a month-date in the form mmyyyy; the assignment of the URL
must have been authorized by the owner of the domain name in that URL on or very close to that date, to
avoid problems when domain names change ownership.

An MPD is conforming when it satisfies the following:

1) The|MPD is valid in terms of the schema defined in Annex B.

2) The|MPD conforms to the requirements defined in this document.

[on

3) The[MPD conforms to each of the profiles indicated in the MPD@profiles attribute-as specifie
belgw.

o

When PrfofA is included in the MPD@profiles attribute, the MPD is modified intp a profile-specific MP
for profile conformance checking using the following ordered steps:

1) The[MPD@profiles attribute of the profile-specific MPD contains only-BrofA.

[72)

2) Ann:rdaptationSet element for which @profiles does not of.isot inferred to include ProfA i
remloved from the profile-specific MPD.

[72)

3) A I;\Tpresentation element for which @profiles daeeshot or is not inferred to include ProfA i
remloved from the profile-specific MPD.

4) All glements or attributes that are either (i) in this‘document and explicitly excluded by ProfA, or (i
in an extension namespace and not explicitly in¢luded by ProfA, are removed from the profile-specifj
MPD.

L

(@)

5) All glements and attributes that “may-beignored” according to the specification of ProfA are removefd
from the profile-specific MPD.

An MPD([is conforming to profile ProfA when it satisfies the following:

1) ProfAisincluded in the MPD@profiles attribute.
2) The|profile-specific MBD for ProfA is valid in terms of the schema defined in Annex B.
3) The|profile-spegific 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.

A MedialPresentation is conforming to profile ProfA when it satisfies the following:

1) The MPD of the Media Presentation is conforming to profile ProfA as specified above.
2) There is at least one Representation in each Period in the profile-specific MPD for ProfA.

3) The Segments of the Representations of the profile-specific MPD for ProfA conform to the restrictions
specified for ProfA.

NOTE 2 In other words, each MPD contains at least one Representation in each Period, which fulfils the
requirements of a profile listed in MPD@profiles. There can be stricter rules on the occurrence of
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Representations in the specified profiles. For example, it can be required that there is at least one
Representation for each media type that contains or is inferred to have the profile identifier of a specific profile.

This document defines several profiles.

External organizations or individuals may define restrictions, permissions and extensions by using this
profile mechanism. It is recommended that such external definitions be not referred to as profiles, but as
Interoperability Points. Such an interoperability points may be signalled in the @profiles parameter
once a URI is defined. The owner of the URI is responsible to provide sufficient semantics on the

restrictions-and permission of this infnrnpnrnhi]ify point

Several profiles are defined relying on the ISO base media FF as Segment formats.
Several other profiles are defined for MPEG-2 TS based Media Segment formats.
All profiles are a subset of the full profile is defined in subclause 8.2.
§

.2 Full profile

8.2.1 General

=

he full profile includes all features and Segment Types defined in this document.

o NN

.2.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— The rules for the MPD as defined in subclause. 73 or 7.4 shall apply.

- The elements and attributes listed in subclause 5.2.3.2 may be ignored.

§.2.3 Segment format constraints

Representations and Segment fornmats shall conform to the following constraints:

formats in subclause.64.
8.31S0 Base media file format On Demand profile

8.3.1 General

he full profile is identified by the URN "urn:mpeg:dash:profiile: full:2011".

This praofile is intended to provide basic support for On-Demand content. The primary coi
ilmposed by this profile are the requirement that each Representation is provided as a single §

- Representations shall comply either with the formats defined in subclause 7.3, referring to the
Segment formats in subclause 6.3, or to the formats defined in subclause 7.4, referring to the

begment

nstraints
egment,

that’Subsegments are aligned across Representations within an Adaptation Set and that Subs

egments

begin with Stream Access Points. This permits scalable and efficient use of HTTP servers and simplifies

seamless switching.

The On-Demand profile is identified by the URN "urn:mpeg:dash:profile:isoff-on-

demand:2011".

8.3.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— The rules for the MPD and the segments as defined in subclause 7.3 shall apply.
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— Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.3.1 may be ignored.

NOT
@mi

— The

E A necessary condition to comply with the restrictions defined in subclause 7.3 is that the
meType equals video/mp4, audio/mp4, orapplication/mp4.

elements and attributes listed in subclause 5.2.3.2 may be ignored.

— MPDQtype shallbe "static".

— The

— Neif
be p

— For

— Eler
con

Subset element may be ignored.

her the Period. SegmentList element nor the Period. SegmentTemplate element shall
resent.

Adaptation Sets conforming to this profile:

if either the AdaptationSet.SegmentList or the AdaptationSet.SegmentTemplate
element is present in an AdaptationSet element then this. AdaptationSet elemerjt
may be ignored;

if either the Representation.SegmentList or thie
Representation.SegmentTemplate element(jisvpresent in a Representation
element then this Representation element may.be ignored;

if the Representation element does not\“contain a BaseURL element then this
Representation element may be ignored;

—

AdaptationSet elements with AdaptationSet@subsegmentAlignment not present g
setto 'false' may beignored;

Representation elements with a @subsegmentStartsWithSAP value absent, zero dr
greater than 3 may be ignored;

Representation elements with @subsegmentStartsWithSAP value equal to 3 may b
ignored if both the following conditions hold:

— the containing Adaptation Set contains more than one Representation, and

— no otherRepresentation has the same value for @mediaStreamStructureId.

[72)

nents\using the @xlink:href attribute may be ignored from the MPD. The Representation

fofming to this profile are those not accessed through an Adaptation Set that uses ap

@x1

8.3.3 Se

ink:nhrer.

gment format constraints

For Representations and Segments referred to by the Representations in the profile-specific MPD for this
profile, the following constraints shall be met:

— Representations shall comply with the formats defined in subclause 7.3, referring to the Segment
formats in subclause 6.3.

168
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— Each Representation shall have one Segment that complies with the Self-Initializing Media Segment

as defined in subclause 6.3.5.2.

— All Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be placed before any

Movie Fragment ('moof ') boxes.

— Index Segments shall not be present. However, a RepresentationIndex eleme
@indexRange attribute may be present to signal the byte range for Segment Index within
Segment.

nt or a
a Media

8.41S0 Base media file format live profile

8.4.1 General

his profile is optimized for live encoding and may achieve latency of a few seconds by enco
mmediate delivery of short Segments consisting of one or more movie fragments of ISO file
ypically with relatively short duration. Each movie fragment may be requésted as soon as availal
template generated URL, so itis not normally necessary to request an MRD update prior to each
equest. Segments are constrained so that accessing Representations-at Segment boundaries is
and seamless switching within one Adaptation Set may ‘be performed by first pr
(J.e. downloading, decoding and presenting) the come-from Representations and then processin
tp Representation. Although the profile is optimized for live§érvices, the MPDQ@ t ype attribute m
tp 'static' to distribute non-live content, for example itt.case a live Media Presentation is ter
hut kept available as On-Demand service.
T
e

hon S S H s s el — |

he ISO Live profile is identified by the URN "urnstpeg:dash:profile:isoff-1ive:20

4.2 Media Presentation Description constraints

The Media Presentation Description shalllconform to the following constraints:

—+ The rules 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 dg
subclause 8.4.1 may, be ignored.

-+ In addition, Representation elements contained in an AdaptationSet element comj
this profile shall have the following constraints:

— _Representationelements with @startWithSAP value (either supplied directly or i
from the containing AdaptationSet) equal to 3 may be ignored if both the fi
conditions hold:

ling and
format,
ble using
Segment
enabled
pcessing
g the go-
hy be set
minated,

1.

fined in

blying to

nherited
bllowing

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureId.

— The SegmentTemplate element shall be present on at least one of the three levels, the Period
level containing the Representation, the Adaptation Set containing the Representation, or on

Representation level itself.
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Representation elements with a @startWithSAP value (either supplied directly or
inherited from the containing) absent, zero or greater than 3 may be ignored.

AdaptationSet elements with a @segmentAlignment value 'false' or absent may be
ignored.

Representation elements with @startWithSAP value (either supplied directly or inherited
from the containing Adaptation Set) equal to 3 may be ignored if both of the following
conditions hold:

— Sub

— Eler
con
@x1]

—  Wh
orig

8.4.3 Se

For Rep1

profile, the following constraints shall be met:

— Rep
forn

— Ead]

— Med
sub

— In M
plad

— Indd

8.51S0

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructurelId.

set elements may be ignored.

nents using the @xlink:href attribute may be ignored from the MPD.\The Representation

forming to this profile are those not accessed through an Adaptation Set that uses ap
ink:href.

[72)

bn the MPD is updated, the value of MPD@availabilityStaftTime shall be the same in thie
inal and the updated MPD.

gment format constraints

'esentations and Segments referred to by the Representations in the profile-specific MPD for this

(s

resentations shall comply with the formats‘defined in subclause 7.3, referring to the Segmer
hats in subclause 6.3.

1 Representation shall have one Initialization Segment and at least one Media Segment.

ia Segments containing multiple Media Components shall comply with the formats defined ip
rlause 6.3.4.3,i.e. the brand ) msix"'.

[edia Segments, all-Segment Index ('sidx') and Subsegment Index ('ssix') boxes shall be
ed before any Mgvi¢ Fragment ('moof ') boxes.

x Segments_shall not be present.

Base media file format main profile

8.5.1 Ge

neral

This pro

file is identified by the URN "urn:mpeg:dash:profile:isoff-main:2011".

8.5.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— The

— The

170

rules for the MPD and segments as defined in subclause 7.3 shall apply.

elements and attributes listed in subclause 5.2.3.2 may be ignored.
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— Representations not inferred to have @profiles equal to the profile identifier as defined in
subclause 8.5.1 may be ignored.

— The Subset element may be ignored.

— Elements using the @x1ink:href attribute may be ignored from the MPD. The Representations
conforming to this profile are those not accessed through an Adaptation Set that uses an
@xlink:href.

-+ For Adaptation Sets conforming to this profile:

— Representation elements with a @startWithSAP value greater than 3 or.contairjed in an
AdaptationSet element with @subsegmentStartsWithSAP value greater than 3 may
be ignored.

— IfMPDQtypeis "dynamic’',

— AdaptationSet elements with a @segmentAlignment vdlue 'false' or abgent may
be ignored;

— Representation elements with a @startWitHSAP value (either supplied difectly or
inherited from the containing AdaptationSet) absent or zero may be ignored.

— Representationelements with @startWithSAP value (either supplied directly or inherited
from the containing AdaptationSet) equal to 3 may be ignored if both the fpllowing
conditions hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation.has'the same value for @mediaStreamStructureId.

8.5.3 Segment format constraints

e w]

or Representations and Ségments referred to by the Representations in the profile-specific MPI for this
grofile, the following corstraints shall be met:

—+ Representations’shall comply with the formats defined in subclause 7.3, referring to the Segment
formats in subelause 6.3.

-+ Atleastighe 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 before any Movie Fragment ('moof ') boxes.

— Each Media Segment of the Representations not having @startWithSAP present or having
@startWithSAP value 0 or greater than 3 shall comply with the formats defined in subclause
6.3.4.3,i.e. the brand 'msix".

8.6 MPEG-2 TS main profile

8.6.1 General

This profile imposes little constraint on the Media Segment format for MPEG-2 Transport Stream content.
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This profile is identified by the URN "urn:mpeg:dash:profile:mp2t-main:2011".

8.6.2 Media Presentation Description constraints

The Media Presentation Description shall conform to the following constraints:

— The rules for the MPD as defined in subclause 7.4 shall apply.

— The elements and attributes listed in subclause 5.2.3.2 may be ignored.

— Repfesentations not complying with the restrictions defined in subclause 7.4 or not inferred to havie
@profiles equal to the profile identifier as defined in subclause 8.6.1 may be ignored.

— Repfesentations not in group 0 may be ignored.

— Subset may be ignored.

— Repfesentations containing the SegmentTimeline element may be ignored,

— It shall be possible to present a presentation conforming to this.\profile without resolvin
@xlink:href in AdaptationSet or SegmentList elements. Any initial Period element

using @xlink:href may be ignored, and the first non-excluded Period shall have an explic
@start attribute. After the first non-excluded Period, there shallbe no Period using @x1ink:href.

w»n 09

—

— Whg¢n the MPD is updated, the value of MPD@availabilityStartTime shall be the same in the
original and the updated MPD.

8.6.3 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:

(i

— Repfesentations shall comply with theformats defined in subclause 7.4, referring to the Segmer
formats in subclause 6.4.

8.6.4 Camments and recommendations

The following may be used if'desired:

— Repfesentations net complying with the restrictions defined in subclause 7.4 may still be presen
but the presentation should be presentable if they are ignored;

Ky

— Both SegméentTemplate or SegmentList elements may be used; the normal case is the use gf
Segmentliist elements; however, clients should be capable of handling SegmentTemplate
elerhénts.

For Representations conforming to this profile:

— Index Segments should be supplied.

— AdaptationSet elements containing Representations conforming to this profile should not set the
value of the @segmentAlignment attribute (either supplied directly or inherited from the
containing MPD) to ' false'.
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Representations conforming to this profile should set the value of the @startWithSAP to 1 or 2.
@startWithSAP may be set to 3 if @mediaStreamStructureId is identical across

Representations.

8.7MPEG-2 TS simple profile

8.7.1 General

This prnﬁ']p is a subset of MPEG-2 TS main prnﬁ']p as defined in subclause 8 6 1t poses maore restrictions

q
T
b
A
T
8

ey

n content encoding and multiplexing in order to allow simple implementation of seamlesssy
his is achieved by guaranteeing that a media engine conforming to ISO/IEC 13818-1(cah
itstream generated by concatenation of consecutive segments from any Representationwithin {
daptation Set.

his profile is identified by the URN "urn:mpeg:dash:profile:mp2t-simplg:2011".
.7.2 Media Presentation Description constraints

he Media Presentation Description shall conform to the following constraints:

All MPD constraints of MPEG-2 TS Main Profile as defined in subelause 8.6.2 shall be obeyed.

The elements and attributes listed in subclause 5.2.3.2 may be ignored.

Representations not complying with the restrictions:defined in subclause 7.4 or not inferred
@profiles equal to the profile identifier as defined in subclause 8.7.1 may be ignored.

If an Index Segment is provided, any Adaptation Set with @subsegmentAlignment
'false' may be ignored.

vitching.
blay any
he same

| to have

set to

Any Adaptation Set which *gontains more than one Representation anpd has

@bitstreamSwitchingnotsetto 'true' may be ignored.

When the MPD is updated, the value of MPDRavailabilityStartTime shall be the san
original and the updated'MPD.

.7.3 Segment format censtraints

or Representations'and Segments referred to by the Representations in the profile-specific MPI
rofile, the following constraints shall be met:

Representations shall comply with the formats defined in subclause 7.4, referring to the
formats in subclause 6.4.

All Media Segment constraints of MPEG-2 TS main profile as defined in subclause 8.6.3

ne in the

D for this

Segment

shall be

obeyed.

PSI information, including versions, shall be identical within all Representations contain
AdaptationSet.

If MPEG-2 Conditional Access framework is used, the same ECM shall be valid for th
Subsegment, or for the whole Segment if Index Segment is not present.

For an Index Segment, any single Segment Index (' sidx ') box may either reference media,
'sidx', butthe same 'sidx' box may not reference both.
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8.7.4 Recommendations

For Representations conforming to this profile, it is recommended that:

— Index Segments be supplied,

— SegmentTemplate elements be used.

8.81S0 Base media file format extended live profile

8.8.1 General

This profile is largely an extension of ISO BMFF Live profile as described in subclause 8.4.'0f this
document. The main extensions are non-exclusion of remote elements and features introduced in thie
second gdition of this document, such as events.

This profile also imposes additional restrictions on MPD and Segment format inf order to simplify
impleméntations.

The ISQ-Base media file format extended live profile is identified ~by" the following URN:
"urn:nmpeg:dash:profile:isoff-ext-1ive:2014".

8.8.2 Media Presentation Description constraints

8.8.2.1 General

The Media Presentation Description shall conform to the following constraints:

— Thelrules for the MPD and the Segments as defined ifisubclause 7.3 shall apply.
— Perilods which do not conform to the constraints-in subclause 8.8.2.2 may not be presented.

— Repfesentations not inferred to have @profiles equal to the profile identifier as defined in
sub¢lause 8.8.1 may be ignored.

8.8.2.2 Constraints on Period elements
— The|Subset element may beiignored.
— The|Period. SegmentList element shall not be present.

— If a|Period contains multiple Adaptation Sets with @contentType="video" then at least onfe
Adaptation Set shall contain a Role element with
@sdhemeldUri="urn:mpeg:dash:role:2011" and @value="main" and each Adaptation
Set gontaining such a Role element shall provide perceptually equivalent media streams.

— AdaptationSet elements that do not conform to subclause 8.8.2.3 may be ignored.

8.8.2.3 Constraints on AdaptationSet elements

— AdaptationSet element can be ignored unless AdaptationSet.SegmentTemplate is
present and/or for each Representation within this Adaptation Set
Representation.SegmentTemplate elementis present;
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the following hold:
— AdaptationSet@SegmentAlignment is presentand has value of 'true' or '1’;

— AdaptationSet@startsWithSAP is present and has value of 1 or 2;

— Representation elements that do not conform to subclause 8.8.2.4 may be ignored.

AdaptationSet element that contains more than one Representation can be ignored unless all of

8

I
¢

all representations within this-adaptation set shall contain aligned inband events.

.8.2.4 Constraints on Representation elements

— Representations with value of the @mimeType attribute other than video/mp4,." laudi
application/mp4, or text/mp4 may be ignored. Additional profile- or* codec
parameters may be added to the value of the MIME type attribute.

- If Representation.InbandEventStreamor SubRepresentationi/InbandEvent
are present, this Representation can be ignored.

.8.3 Segment format constraints

epresentations and Segments complying to this profile shall meet the following constraints:

- Representations shall comply with the formats definedyin/subclause 7.3.

- In Media Segments, all Segment Index (' sidx') and Subsegment Index (' ssix') boxes, if]
shall be placed before any Movie Fragment ('m&of ') boxes.

- Index Segments shall not be present.

.8.4 Inband Events

F an AdaptationSet element inferred to have this profile within contains an InbandEvent]
lement, and InbandEventStream@schemeIdUri has value "urn:mpeg:dash:event:

NOTE1 MPD validity expiration inband events (see subclause 5.10.4.2) are essential fo
presentation of content formatted for the ISO BMFF Extended Live profile.

NOTE 2  TheZauthor can assume that, for each value of MPD@pulblishTime they announce u

with this\value in course of normal playback of this Period.

91S0O-Base media file format extended On Demand profile

o/mp4,
specific

Stream

present,

Stream
012",

correct

s5ing MPD

validity expiration event(s), the DASH Client receives and processes at least one Event Message ('emsg') box

"9 1 General

This profile is largely an extension of ISO BMFF On Demand profile as described in subclause 8.3. The
main extensions are non-exclusion of remote elements and features introduced in the second edition of
this document.

This profile also imposes additional restrictions on MPD and Segment format in order to simplify
implementations.

The ISO-Base media file format extended On Demand profile is identified by the following URN:

urn:mpeg:dash:profile:isoff-ext-on-demand:2014".
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8.9.2 Media Presentation Description constraints

8.9.2.1 General

The Media Presentation Description shall conform to the following constraints:

— 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 8.9.2.2 may not be presented.

— Rep
sub

— MPDRtype shallbe "static".

8.9.2.2 Constraints on Period elements

— The

— Neither the Period. SegmentList element nor the Period. SegméntTemplate element shall

resentations not inferred to have @profiles equal to the profile identifier as definedp
‘lause 8.9.1 may be ignored.

Subset element may be ignored.

be gresent.
— If a|Period contains multiple Adaptation Sets with @contentType="video" then at least one
Adaptation Set shall contain a Role element with

@sdhemeIdUri="urn:mpeg:dash:role:2011" and'@value="main" and each Adaptatio

Set

— AdaptationSet elements that do not conform ta'subclause 8.9.2.3 may be ignored.

8.9.2.3 Constraints on AdaptationSet elements

— AdagptationSet element can be ignored unless for each Representation within this Adaptation Se
Regresentation.BaseURL is present.

— If ¢

element is present in an-AdaptationSet element then this AdaptationSet element may be
ignqgred.

— Ifa

AdaptationSet element can be ignored unless AdaptationSet@subsegmentAlignment 1
ent and-has value of 'true'’; and AdaptationSet@subsegmentStartsWithSAP is preser
has, value of 1 or 2.

preg
and

— Rep

=)

rontaining such a Role element shall provide perceptually equivalent media streams.

—

ither the AdaptationSet.SegmentList or the AdaptationSet.SegmentTemplatge

 AdaptationSet element contains more than one Representation element, then thi

— \n wn

8.9.2.4 Constraints on Representation elements

— Rep

resentations with value of the @mimeType attribute other than video/mp4, audio/mp4,

application/mp4, or text/mp4 may be ignored. Additional profile or codec specific
parameters may be added to the value of the MIME type attribute.
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8.9.3 Segment format constraints

Hepresentations and Segments complying to this profile shall meet the following constraints:

8.10 ISO Base media file format commeon profile

.10.1 General

urn:mpeg:dashszprofile:isoff-common:2014".

.10.2 Media Presentation Description constraints

8.10.2.1 General

ISO/IEC 23009-1:2019(E)

If either the Representation.SegmentList or the Representation.SegmentTemplate
element is present in a Representation element then this Representation element may be
ignored.

If the Representation element does not contain a BaseURL element then this
Representation element may be ignored.

If Representation consists of a single Segment that complies with Indexed Media Segment or Indexed
elf-Tnitializi edia Segmen his Representation elemen an_be ignored unless

SegmentBase(@indexRange is present.

Representations shall comply with the formats defined in subclause 7.3{ referring to the fegment
formats in subclause 6.3.

Each Representation shall have one Segment that either (i) compliés with the Indexed Self-In]tializing
Media Segment as defined in subclause 6.3.5.2 or (ii) complies with the Self-Initializinlg Media

Segment as defined in subclause 6.3.5.1 and the Index Segment is present.

For Indexed Self-Initializing Media Segments all Segment Index ('sidx') and Subsegment Index
("ssix ") boxes shall be placed before any Movie Fragment ('moof ') boxes.

Event Message ('emsg') boxes shall not be présent.

his profile is a restricted combination of both extended profiles described in subclauses 8.8 and 8.9. Use
f this profile implies that one can have a mix of two profiles in a single MPD, but not within the same
eriod.

[SO-Base media ‘file format common profile is identified by the following URN:

Uy

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".

8.10.2.2 Constraints on Period elements

Each Period shall conform either to constraints in subclause 8.8.2.2 or to constraints in subclause
8.9.2.2.
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8.10.3 Segment format constraints

Segments referred from Periods complying to constraints in subclause 8.8.2.2 shall conform to subclause

8.8.3.

Segments referred from Periods complying to constraints in subclause 8.9.2.2 shall conform to subclause

8.9.3.

8.11 ISO Base media file format broadcast TV profile

8.11.1 ¢

This prd

broadband services, including service offerings for combined unicast and broadcast services. The profile

is based|
restricti

— Use

— Use

— Eadl

— Ifar
be p

— Segment alignment and start with SAP signalling may be used for backward compatible deployment

but

— Dat:

The IS

"urn:m

8.11.2 Media.Presentation Description constraints

heneral
file provides a restricted profile primarily for distributing broadcast TV over broadcast and

on ISO BMFF. In order to enable those advanced use cases, this profile introduces the main
bns that follow compared to the extended live profile:

a single @timescale for all Representations in one Adaptation Set.
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@llow different segment durations ip
different Representations. However, it may be defaulted on Adaptation Set level.

The Segment Timeline may use open ended @r (-1} or closed @r (>=0).
The Segment Timeline may use Segment sequences and Hierarchical Templating.
1 Representation shall provide at least one RandomAccess element.

Adaptation contains more than one'Representation, then at least one Switching element shall
resent.

[72)

should generally not be used.
h URLs as defined igJETF RFC 2397 may be used for Initialization Segments.

-Base media-‘file format broadcast TV profile is identified by the following URN:
peg:dash¢profile:isoff-broadcast:2015".

8.11.2.1L.General

The Media Presentation Description shall conform to the following constraints:

— The

— The

— Peri

178

rules for the MPD as defined in subclause 7.3 shall apply.
rules for the Segments as defined in subclause 7.3.5 shall apply.

ods which do not conform to the constraints in subclause 8.11.2.2 may not be presented
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Representations not inferred to have @profiles equal to the profile identifier as defined in

subclause 8.11.1 may be ignored

8.11.2.2 Constraints on Period elements

The Subset element may be ignored.

The Period. SegmentList element shall not be present.

AdaptationSet elements that do not conform to subclause 8.11.2.3 may be ignored.

§.11.2.3 Constraints on AdaptationSet elements

AdaptationSet element may be ignored unless AdaptationSet.SegmentTempllLate is

present and/or for each Representation within this Adaptatio
Representation.SegmentTemplate elementis present;

Set

AdaptationSet element may be ignored unless AdaptationSet.RandomAccess id present
and/or for each Representation within this Adaptation Set Répresentation.RandomAccess

element is present;

AdaptationSet element that contains more than _gne'Representation may be ignore

1 unless

AdaptationSet.Switching is present and/or.fof each Representation within this Adaptation

Set Representation.Switching element is present and all the SegmentTe
elements conform to subclause 8.11.2.5;

InBandEventStream shall only be used-an Adaptation Set level;

Representation elements that dothot conform to subclause 8.11.2.4 may be ignored.

§8.11.2.4 Constraints on Representation elements

Representations with valile of the @mimeType attribute other than video/mp4, audi
application/mp4,\ or text/mp4 may be ignored. Additional profile or codec
parameters may be.added to the value of the MIME type attribute.

mplate

o/mp4,
specific

Representation elements may be ignored if Representation.RandomAccess elemgnt is not

present and also no AdaptationSet.RandomAccess elementis present.
InBandEventStream shall not be present on Representation level.

Segment Timeline shall be used for signalling of segment durations and the following res
shall apply:

trictions

— The timing of the segments in the MPD shall be accurate.

— The Segment Timeline may be open ended @r (-1) or closed @r (>=0).

— The Segment Timeline may contain Segment Sequences as defined in subclause 5.3.9.6.4 and

Hierarchical Templating as defined in subclause 5.3.9.6.5.

— The Segment Timeline may be on Representation level to allow different segment durations in

different Representations. However, it may be defaulted on Adaptation Set level.
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8.11.2.5 Constraints on SegmentTemplate elements

— (@in

itialization attribute may include data URLs as defined in IETF RFC 2397.

8.11.3 Segment format constraints

Representations and Segments complying with this profile shall meet the following constraints:

— Representations shall comply with the formats defined in subclause 7.3.5.

— If S¢
sub

brand in the Segment Type box ('styp') as major brand and all other Segments of the Segmer

Seq

8.11.4 MPD Updates and Inband Event Streams

In order
in Inban

In case @
an inban

— The
— The

— For
(e.g

=)

boment Sequences as defined in subclause 5.3.9.6.4 and Hierarchical Templating as definedj
clause 5.3.9.6.5 are used, then the first Segment of a Segment Sequence shall not carry ' Qums|'

[

hence shall carry 'dums ' brand in the Segment Type box (' styp ') as major brand:

for a DASH Client to operate without frequent MPD requests and use thédinformation contained
d Event Streams, the content authoring needs to obey certain rules.

fMPDQ@type="dynamic" and the MPD indicates that one or several Representation(s) contai
d event stream in order to signal MPD validity expirations, therithe following applies:

-

MPD(@publishTime shall be present.
MPD(@minimumUpdatePeriod should be set to a small number, preferably 0.

each newly published MPD that includes changés that are not restricted to any of the followinlg
anew Period):

The value of the MPD@minimumUpdat&Beriod is changed,

The value of a SegmentTimelineé:S@r has changed,

A new SegmentTimeline.'S elementis added, and

Any information that is'ne longer in the availability time window.

following shall be done:

a new MPD shall be published with a new publish time MPD@publishTime;

an 'emsg' box shall be added to each segment of each Representation that contains ah
InbandEventStreamelement with

180

— scheme id uri="urn:mpeg:dash:event:2012",
— @value eithersetto 1 orsetto 3,

— the value of the MPD@publishTime of the previous MPD as the message data.
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Annex A
(informative)
Example DASH Client behaviour

A.1 General

=

he information on client behaviour is purely informative and does not imply any normative.prgcedures

gn DASH Client implementations. However, this information may serve as a guideline tp better
understand certain features of the formats in the normative parts of this document.
A.2 Overview

DASH Client is guided by the information provided in the MPD. This-example assumes [that the

he description here.

pcation if no MPD.Location element is present, or_at a location specified in any

erver processes the request for the MPD from the client.. The client typically should not use th
Fhich it actually successfully received the MPD but shotld take into account delay due to MPD
and processing. The fetch is considered successful-either if the client obtains an updated MPD
lient verifies that the MPD has not been updated since the previous fetching.

A
M
t
The description in this annex assumes that the client has access to-the MPD at time FetchTime, at
1
M
s
V

(@]

constraints of a possibly présent Subset element.

) Within each Adaptation Set, it selects one Representation, typically based on the valyl
@bandwidth attribute, but also taking into account client decoding and rendering capabilit
the client creatésa list of accessible Segments for each Representation for the actual client-1
NOW measured in wall-clock time taking into account the procedures introduced in A.3.

3) The clientaccesses the content by requesting entire Segments or byte ranges of Segments. T|
requests Media Segments of the selected Representation by using the generated Segment lis

4) ~ The client buffers media for at least a duration matching the value of @minBufferTime
Syt oo - Chrags A Doint (CADY £

PDQ@type is 'dynamic'. The behaviour in case MPD@type being 'static' is basically a qubset of

ts initial
present

PD.Location element (see Annex A.11 for details). FetchTime is defined as the time at which the

P time at
delivery
or if the

The following example client behaviour may provide a continuous streaming experience to the yiser:
1) The client parses the MPD, selects a<collection of Adaptation Sets suitable for its environment based
on information provided in each ofthe AdaptationSet elements. The selection of Adaptation Sets

may also take into account infoxmation provided by the AdaptationSet@group attributgand any

e of the
es. Then
cal time

he client

o

httribute

hofaor 4. thao e acant ot oo an n hacidaniif ac
DCTOTCStar tg e presttatro T e, OnC e e ia s Ta e oMt O a ot Carm 7xCCesS ST O o7 10

each of

the media streams in the different Representations, it starts rendering (in wall-clock-time) of this
SAP not before MPDRavailabilityStartTime + PeriodStart+ Tsap and not after
MPD@availabilityStartTime + PeriodStart +Tspp + @t imeShiftBufferDepth provided the
observed throughput remains at or above the sum of the @bandwidth attributes of the selected
Representations (if not, longer buffering may be needed). For services with
MPD@type="'dynamic', rendering the SAP at the sum of
MPD@availabilityStartTime + PeriodStart + Tsap and the value of
MPD(@suggestedPresentationDelay is recommended, especially if synchronized play-out with
other devices adhering to the same rule is desired.
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5) Once the presentation has started, the client continues consuming the media content by continuously
requesting Media Segments or parts of Media Segments. The client may switch Representations
taking into account updated MPD information and/or updated information from its environment, e.g.
change of observed throughput. With any request for a Media Segment containing a stream access
point, the client may switch to a different Representation. Seamless switching can be achieved, as the
different Representations are time-aligned. Advantageous switching points are announced in the
MPD and/or in the Segment Index, if provided.

6) With the wall-clock time NOW advancing, the client consumes the available Segments. As NOW

adv.
accd
MPI]

i)
ii)

7) If th
recq
regd

In the fo
modes, {
period |
resoluti

A.3 Segment list generation

A3.1 G

Assume
Segment
specific
the clocl
client th|
UTC, ms
server
synchro

inces, the client possibly expands the list of available Segments for each Representatiop
rding to the procedures specified in A.3 If the following conditions are both true, an updated
should be fetched:

if the attribute MPD@minimumUpdatePeriod is present, and

the current playback time gets within a threshold (typically described by at least the sum of t
value of the @minBufferTime attribute) and the value of the @duratiodn attribute (or t
equivalent value in case the SegmentTimeline is used) of the media‘described in the MPD fdr
any consuming or to be consumed Representation.

e conditions in 6) are true, the client should fetch a new MPRD, and update FetchTime. Onde
ived, the client takes into account the possibly updated MBD and the new FetchTime in thie
neration of the accessible Segment list for each Representation.

=

lowing clauses a brief overview is provided of Segmentlist generation, seeking, support for tric
witching Representations, reaction to error codes,€éncoder clock drift control, playback acros
oundaries, usage of bandwidth and buffer time in the DASH Client. Location and referend
n are also provided.

D wn

eneral

that the DASH Client has access to an MPD. This clause describes how a client may generate p

list for one Representation as shown in Table A.1 from an MPD obtained at FetchTime at p
Client-local time NOW:n this description, the term NOW is used to refer to “the current value gf
x at the referencé-client when performing the construction of an MPD Instance from an MPD”. A
at is not synehronized with a DASH server, which is in turn is expected to be synchronized tp
y experienice issues in accessing Segments as the Segment availability times provided by the
nd the Joecal time NOW may not be synchronized. Therefore, DASH Clients are expected to
hize their clocks to a globally accurate time standard.
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Table A.1 — Segment list in example client

Cardinalit
y

Parameter Name Description

Segments

1 Provides the Segment URL list.

InitializationSegmen 0,1
t Segment is self-initializing.

Describes the Initialization Segment. If not present, each Media

URL

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 Describes the accessible Media Segments.

startTime
the start time of Period.

The MPD start time of the Media Segment in the Périod relative to

duration The MPD duration for the Segment

URL The URL where to access the Media Segment, possibly comb

with a byte range.

ned

IndexSegment Describes the accessible Index Segments, if present.

URL
with a byte range.

The URL where to access the Index Segment, possibly combi|ned

ccording to subclause 5.3.9, there are three different ways.fo describe and generate a Segment List. This
escription focuses on the first two where either a SegmentList element or a SegmentTemplate

lement is present. The case with a single Media Segment using BaseURL element and Segme
lement is considered straightforward.

egments are available at their assigned URL if atwall-clock time NOW the Segment availability s
5 smaller than or equal to NOW and the Segnient availability end time is larger than or equal to

urthermore, assume that for a Representation in a Period, the Segment list is indexed with i=1/[...

.3.2 Period Start and End Times

ssume that for an MPD with fetch time FetchTime:

the valy

the

either
or

as
as

the MediaPresentdtionDuration is provided
MPD@mediaPresentationDuration if present,
PeriodStart + Period@duration of the last Period.

the Period start time is provided as PeriodStart according to subclause 5.3.2.1 for any Peri
MPD.

thePeriod end time referred as PeriodEnd is determined as follows: for any Period in the MP
for the last one, the PeriodEnd is obtained as the value of the PeriodStart of the next Period
last Period in the MPD:

sum

tBase

fart time
NOW.

,N.

of
of

e

bd in the

D except
. For the

— if the MPD@minimumUpdatePeriod attribute is not present, then PeriodEnd is defined as the

end time of the Media
MPD@availabilityStartTime + MediaPresentationDuration .

Presentation,

i.e.

— if the MPD@minimumUpdatePeriod attribute is present, then PeriodEnd is defined as the

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

— theregular duration d is obtained as d=@duration/@timescale,

the

the
in

PeripdEnd-MediaSegment.StartTime[i].

In case

referred/as s=1, ..., Ns, then

the

the
the

the

if the value of @r is greater than or equal to 0,

for =1, ... Ns

else

MPD start time MediaSegment[i].startTime is obtained as (i-1)*d,

MPD duration MediaSegment][i].duration is obtained as d unless this Segment is the last Segment
thic PCF‘;Cd, than the l\/lnA“annmnnfr;] duration is obtainaed S

Ity TITCTT

T T eI CIT e oo eroTT pee \"avac-sesa—-y

the Segment base information contains a SegmentTimeline element with Ns S, _elements

F[s] is the value of @t of the s-th S element divided by the value of the @t imesgale attribute,

=

D is the value of @presentationTimeOffset for this Representationdivided by the value g
dtimescale attribute,

[s] is the value of @d of the s-th S element divided by the value of the @t imescale attribute,

the r[s] is one more than the value of @r of the s-th S element, and

N=0

N=N + 1

MediaSegment[N].startTime=t[s]-p

MediaSegment[N].duration=d]s]

for j=1, ..., r[s]

— N=N+1

— MediaSegment[N].startTime=MediaSegment[N- 1].startTime + d[s]

— MediaSegment[N].duration=d([s]

the MPD duration MediaSegment[i].duration is obtained as d[0] unless this Segment is the last
Segment in this Period, then the MediaSegment[i].duration is obtained as
PeriodEnd-MediaSegment.StartTimel[i].

If neither the @duration nor the SegmentTimeline elementis given, then

N=1,

— MediaSegment.startTime[1]=0,
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— MediaSegment.duration[1]=PeriodEnd - PeriodStart.

Ifthe Representation contains or inherits one or more SegmentList elements, providing a set of explicit
URL(s) for Media Segments, then all N Segment URLs are provided.

If the Representation contains or inherits a SegmentTemplate element with §Number$ then the URL
of the Media Segment i, MediaSegment.URL][i], is obtained by replacing the $Number$ identifier by
i-1+ @startNumber in the SegmentTemplate@media string.

If the Representation contains or inherits a SeqmentTemplate element with $Time$ then the URL of
the Media Segment i, MediaSegment.URL[i], is obtained by replacing the $Time$ identifier by
MediaSegment[i].startTime in the SegmentTemplate@media string, as described cin*subclause
.3.9.5.3.

.3.4 Media Segment list restrictions

o~ &3 |

he Media Segment List is restricted to a list of accessible Media Segments, which' may be a subget of the
ledia Segments of the complete Media Presentation. The construction is governed by the currgnt value
f the clock at the client NOW which is greater than or equal to the FetchTifme of the MPD.

egments may only be accessed during their Segment availability times:-Generally, Any Segment nay only
e available for any time NOW  between MPDRaVailabilityStartTimg  and
PD@availabilityEndTime. For times NOW outside this window, no Segments are availablg.

ssume the parameter availabilityTimeOffset jis“determined as the sum of all vplues of
availabilityTimeOffset on all levels that are. processed in determining the URL|for the
prresponding segment. If the attribute @GavailabiXityTimeOffset is not present, the v3lue is of
vailabilityTimeOffset is 0. Then for ser¥ices with MPD@type="'dynamic', the Pegment
vailability start time Taau[i] for a Segmént i in a specific Period is determlned as
PD@availabilityStartTime + PeriodStart + MediaSegment[i].startTinme +
lediaSegment[i].duration - availabilityTimeOffset and the Segment availability end time is
etermined as MPDQavailabilityStartTime + PeriodStart + MediaSegment[i].star{Time +
timeshiftBufferDepth + 2*MédiaSegment][i].duration..

@ QO =220 0 0 oo oW O =

h case of MPD updates, assume the variable CheckTime associated to an MPD with FetchTime i§ defined
s the sum of the fetch time of this operating MPD and the value of the attribute
PD@minimumUpdateReriod, i.e. CheckTime = FetchTime + MPDQ@minimumUpdatePerilod. The
heckTime is defined. on'the MPD-documented media time axis; when the client's playback time reaches
heckTime - MPDQ@miaBuf ferTime, it should fetch a new MPD.

herefore, based/on an MPD that was fetched at fetch time FetchTime and has associated a chpck time
heckTime, the'largest index imax that is accessible at time NOW for the last Period in the MPD is ijax = max;
Tavait[i] <=min(CheckTime, NOW) }.

[t W | a0 =

A% Seeking

Assume that a client attempts to seek to a specific Media Presentation time Txin a Representation relative
to the PeriodStart time. According to subclause 7.2.1, the presentation times within each Period are
relative to the PeriodStart time of the Period minus the value of the @presentationTimeOffset, To,
of the containing Representation.

Based on the MPD, the client has access to the MPD start time and Media Segment URL of each Segment
in the Representation, along with Index Segment URL, if present. The Segment number of the Segment
most likely to contain media samples for Media Presentation time Ty is obtained as the maximum
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Segment index i* for which the start time MediaSegment[i].startTime is smaller than or equal to the Ty.
The Segment URL is obtained as MediaSegment[i*].URL.

Timing information in the MPD may be approximate due to issues related to placement of Stream Access
Points, alignment of media tracks and media timing drift. As a result, the Segment identified by the
procedure above may begin at a time slightly after Tm and the media data for presentation time may be
in the previous Media Segment. In case of seeking, either the seek time may be updated to equal the first
sample time of the retrieved Media Segment, or the preceding Media Segment may be retrieved instead.
However, during continuous playout, including cases where there is a switch between alternative
version 5 themedia—data—for—the—timebetween Frr atrd—the—startof-theretrieved Scslucut ts—always

available¢.

For accyrate seeking to a presentation time Ty, the DASH Client needs to access Stream Access Pointls
(SAP). Tjo determine the SAP in a Media Segment in case of DASH, the client may, for example, use thie
information in the Segment Indey, if present, to locate the stream access points and the cerrespondinig
presentation time in the Media Presentation.

In the case that the Media Presentation is based on the ISO base media file format and a Segment is
movie frpgment, it is also possible for the client to use information within the 'meo&f"and 'mdat ' boxe§
for example, to locate Stream Access Points in the media and obtain the necessary presentation time from
the infofmation in the movie fragment and the Segment start time derived from the MPD. If no SAP with
presentation time before the requested presentation time Tu is available,the client may either access t
previous Segment or may just use the first SAP as the seek result. When Media Segments start with a SAP,
these prpcedures are simplified.

[<9)

In the cgse that the Media Presentation is based on MPEG-2 TS, the presentation units corresponding
the desired presentation time Tw can be identified by using the indexing information, if present, i
conjunction with the differential value of the presentation'time stamps (PTS) within the Media Segment.
For exarhple, if Tw,s denotes the presentation time corresponding to the last SAP leading the desired see
time tp, with a corresponding PTS denoted as PTSs; then the desired seek position within the media hals
a PTS expressed as: [(Tu—Twms)*timescale + PTSs%238].

Also, ndt necessarily all information of the!/Media Segment needs to be downloaded to access t
presentation time Tu. The client may for example initially request the Segment Index from the beginni
of the Media Segment using partial HTTP GET. By use of the Segment Index, Segment timing can be
mapped| to byte ranges of the Segment. By continuously using partial HTTP GET requests, only t
relevant] parts of the Media Segment may be accessed for improved user experience and low start-up
delays.

A.5 Support for trick modes

The client may pause-or stop a Media Presentation. In this case, the client simply stops requesting Medi
Segments or partsithereof. To resume, the client sends requests to Media Segments, starting with the ne
Subsegment after the last requested Subsegment.

- 9

If a spe¢ific Representation or SubRepresentation element includes the @maxPlayoutRatp
attribute, then the corresponding Representation or Sub-Representation may be used for the fast-
forward trick mode. The client may play the Representation or Sub-Representation with any speed up to
the regular speed times the specified @maxPlayoutRate attribute with the same decoder profile and
level requirements as the normal playout rate. If a specific Representation or SubRepresentation
element includes the @codingDependency attribute with value set to 'false', then the
corresponding Representation or Sub-Representation may be used for both fast-forward and fast-rewind
trick modes.
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Sub-Representations in combination with Index Segments and Subsegment Index boxes may be used for
efficient trick mode implementation. Given a Sub-Representation with the desired @maxPlayoutRate,
ranges corresponding  to SubRepresentation@level all level values from
SubRepresentation@dependencylLevel may be extracted via byte ranges constructed from the
information in Subsegment Index Box. These ranges can be used to construct more compact HTTP GET
request.

A.6 Switching Representations

ased on updated information during an ongoing Media Presentation, a client may decidetp switch
epresentations. Switching to a “new” Representation is equivalent to tuning in or seeking to [the new
epresentation from the time point where the "old" Representation has been presented, Once switching
b desired, the client should seek to a SAP for each media stream in the “new” Representation at 4 desired
resentation time tp later than and close to the current presentation time. Presenting the “old”
epresentation up to (but not included) the presentation time of the SAP inthe’ “new” Representation
and presenting the “new” Representation from the presentation time of the SAP enables geamless
witching.

> vlsolilivilisviiseMvel

(%)

[l

 @segmentAlignment is set to true and the @startWithSAPds set to 1 or 2 then the client may
witch at any Segment boundary

(%]

—+ by just concatenating Segments with consecutive Segmenthumbers from different Representations,
if @bitstreamSwitching flagis set to true on the parent Adaptation Set, or

-+ by loading the Initialization Segment or Bitstream-Switching Segment for the new Representation
before processing the new Segment.

=z

o overlap downloading and decoding is required.

@segmentAlignment is set to rue and the @startWithSAP is set to 3 and the
epresentation@mediaStreamSgructureId is identical for the two Representations, then the
lient may switch at any Segment beundary by just concatenating Segments with consecutive fegment
umbers from different Representations, without re-initialization of the media {ecoder.
bitstreamSwitching shuld be set to true in this case.

he same can be achieved’on Subsegment level with @subsegmentAlignment set to frue and
subsegmentStartsiiithSAP the same values and conditions as above.

@ =] © 3 o ™ o=

NS

.7 Reaction)to error codes

The DASH access client provides a streaming service to the user by issuing HTTP requests for Segments
atappropriate times. The DASH access client may also update the MPD by using HTTP requests. I&u regular

peration mode, the server typically responds to such requests with status code 200 OK (for regular GET)
r-Status code 206 Partial Content (for partial GET) and the entity corresponding to the requested
resource. Other Successful 2xx or Redirection 3xx status codes may be returned.

HTTP requests may result in a Client Error 4xx or Server Error 5xx status code. Some guidelines are
provided in this subclause as to how an HTTP client may react to such error codes.

If the DASH access client receives an HTTP client or server error (i.e. messages with 4xx or 5xx error
code), the client should respond appropriately (e.g. as indicated in IETF RFC 7231) to the error code. In
particular, clients should handle redirections (such as 301 and 307) as these may be used as part of
normal operation.
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If the DASH access client receives a repeated HTTP error for the request of an MPD, the appropriate
response may involve terminating the streaming service.

If the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for the request
of an Initialization Segment, the Period containing the Initialization Segment may not be available
anymore or may not be available yet.

Similarly, if the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for
the request of a Media Segment, the requested Media Segment may not be available anymore or may not
be available yet. In both cases, the client should check if the precision of the time synchronization to a
globallyjaccurate time standard is sufficiently accurate. If the clock is believed accurate, or the errog+sg
occurs after any correction, the client should check for an update of the MPD.

=)

Upon regeiving server errors (i.e. messages with 5xx error code), the client should check for an.update
the MPD. If multiple BaseURL elements are available, the client may also check for alternative instance
of the same content that are hosted on a different server.

[72)

A.8 Encoder clock drift control

Non-alignment between the end of a Representation in one Period and the start time of the next Perio
may be ¢aused by encoder clock inaccuracy. The client should align the Media Presentation time at eac
Period sfart. In addition, significant deviations of the start time of Segménts to the media time should b
detected and drift-compensating measures may be applied even before the start of the next Period 1
reached

»n O = =

Over a lpnger operation time, a difference in clock accuracy<ofithe encoder and decoder may cause the
playback to lag behind real-time or to interrupt temporarilydue to the client trying to access data faster
than real-time.

For ISO base media file format based, clients may avoid these anomalies by using the Producer Referenge
Time bokes as follows. The pace r1 of the encoder clock in relation to the UTC is recovered from Producdr
Referen¢e Time boxes. If the relative pace ry is less than 1, equal to 1, or greater than 1, the encoder clock
runs mare slowly than the UTC, at an identical pace compared to the UTC, or faster than the UT(,
respectiyely. The pace r; of the receiver(playout clock in relation to UTC is created by accessing a UTC
source. A timescale multiplication factor c is equal to ri/rz. A presentation time on a timeline of thie
receiver|playout clock is derived fer~each sample or access unit by multiplying the composition time of
the sample (as indicated by the  file format structures) or the presentation time of the access unit
(as indidated by the respectiVe ‘Program Elementary Stream header) by the timescale multiplicatiop
factor c.

In case qf MPEG-2 TS segments, PCR-based drift control may be used.

A.9 Playback-across Period boundaries

From a dlient'perspective, Period boundaries may require processing that makes fully continuous playoyt
impossi teorattast Pt abtiha}}‘y LUAIIP}CA. For cz\aluplc, the—content may beoffered-with-differentcodee S,
different language attributes, different protection and so on. The client is expected to play the content
continuously across Periods, but there may be implications in terms of implementation to provide fully
continuous and seamless playout. It may be the case that at Period boundaries, the presentation engine
needs to be reinitialised, for example due to changes in formats, codecs or other properties. This may
result in a re-initialisation delay. Such a re-initialisation delay should be minimized.

If the client presents media components of a certain Adaptation Set with a specific value foo for the
AdaptationSet@idinone Period, and if the following Period has assigned an identical Asset Identifier,
then the client is suggested to identify an associated Period and, in the absence of other information,
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continue playing the content in the associated Adaptation Set, i.e the Adaptation Set with value foo for
the AdaptationSet@id.

If the client presents media components of a certain Sub-Representation in one Period, and if the
following Period has assigned an identical Sub-Asset Identifier, then the client is suggested to identify an
associated Period and, in the absence of other information, continue playing the content in the associated
Sub-Representation.

If furthermore the Adaptation Sets are period-continuous or period-connected as defined in subclause
5.3.2.4, i.e. the presentation times are continuous and this is signalled in the MPD, then the client is
eixpected to seamlessly play (as defined in subclause 4.5.1) the content across the Period bounddry. Most
uitably the client may continue playing the Representation in the Adaptation Set with the same [¢id, but
here is no guarantee that this Representation is available. In this case, the client is expectedto seamlessly
witch (as defined in subclause 4.5.1) to any other Representation in the Adaptation Set. If period
ontinuity is signalled and if continuously playing, then the client should ignore the valup of the
presentationTimeOffset attribute and just continue processing the incomjng Segments. [f period
onnectivity is signalled and if continuously playing, then the client is expected to inform the media
ecoder on a timeline discontinuity obeying the value of @presentatiodTimeOf fset attribyte, but it
hay continue processing the incoming Segments without for example reinitializing the media decoder.

094 Q.0 o W oo n

NS

.10 Usage of Bandwidth and Min Buffer Time in DASH Client

et

 a simple and straightforward implementation, a DASH«Client decides downloading the next segment
ased on the following status information:

lon

—+ the currently available buffer in the media pipeline, buffer,

the currently estimated download rate, rate;
—+ the value of the attribute @minBufferTime, MBT,
—+ the set of values of the @bandwildth attribute for each Representation i, BW[i].

he task of the client is to select a suitable Representation i.

heans that, at the currenttime, it does have buffer data in the buffer. Based on this model, the c|ient can

T

The relevant issue is that-starting from a SAP on, the DASH Client can continue to playout the dpta. This
1

download a Representation i for which BW[i] < rate*buffer/MBT without emptying the buffer.

Ih this model, seme idealizations typically do not hold in practice, such as constant bitrate [channel,
grogressive download and playout of Segments, no blocking and congestion of other HTTP requiests, etc.
Therefore-a\DASH Client should use these values with care to compensate such practical circunistances;
especially.variations in download speed, latency, jitter, scheduling of requests of media compohents, as
well asito address other practical circumstances.

(ne-example is if the DASH Client operates on Segment granularity. As in this case, not only paits of the
Segment (i.e. MBT) need to be downloaded, but the entire Segment, and if the MBT is smaller than the
Segment duration, then rather the segment duration needs to be used instead of the MBT for the required
buffer size and the download scheduling, i.e. download a Representation i for which
BWIi] < rate*buffer/max_segment_duration.
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A.11 Location and reference resolution

This document defines several functionalities in order to provide a consistent set of URLs for MPD

updates,

DASH segments and other resources in the MPD.

Specifically, in subclause 5.3.1.2, the MPD . Location element is defined and rules for MPD updates using
this element are defined in subclause 5.4.1. In subclause 5.6.4, reference resolution is defined, i.e. the
usage of MPD URLs as well BaseURL elements on different levels. Subclause 5.6.5 defines the usage of

multiple

Based o1

to operdte as follows:

— 1

q

— Based on the knowledge ‘of the MPD request URL according to the previous algorithm, the DASH

dccording to the following priority

BaseURL elements.

1 these descriptions, a DASH Client operating on MPD updates and segment requests is expected

For MPD update requests (when due) according to clause 5.4, the DASH Client requests the MPD

— Ifatleast one MPD. Location element is present,
— the value of any MPD . Location element is used as;the’MPD request URL
— else

— If the HTTP request results in an HTTP redirect using a 3xx response code, thie
redirected URL replaces the original manifest URL,

— else
— If present and known,the original manifest URL is used for updates
— else updates cannot be done, and client may terminate the service
— In addition, the manifest URL as derived above provides an implicit base URI

— Any present BaseURL'element does not apply to MPD updates

[lient requests Segments according to the following priority
— If present, any absolute base URL or an absolute URL is used,
— Else

— Ifthe base URL is known

190

— the base URL from the above MPD request URL provides the base URL and
the relative base URL is used for the segment requests

— else

— the service may be terminated.
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Annex B
(normative)
MPD schema

The schema of the MPD for this document is provided at https://standards.iso.org/iso-iec/23009/-1/ed-
4/en (DASH-MPD.xsd).
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Annex C
(normative)

MIME type registration for MPD

C.1 General

This ann
http://W

rww.iana.org/.

C2 M

The MIM

[ME type and subtype

MIME media type name:
MIME subtype name:
Required parameters:
Optional parameters:
Encoding considerations:

Security considerations:

ex provides the formal MIME type registration for the MPD. It is referenced from the registry-4

[E Type and Subtype are defined as follows:

(i

application

dash+xml

None

The 'profiles' parameter as documented in Annex C.3.
UTF-8

The MPD js-a*‘Media Presentation Description and contains
referencesto other resources. It is coded in XML, and there
are riSks that deliberately malformed XML can cause security
issties. 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, othdr
forms of material from outside sources can be referenced by
an MPD, and this material can contain active or executable
content. Such material is expected to be identified by its own
MIME type, and the security considerations of that format
should be taken into account.

If operating in an insecure environment and required by the
content/service provider, elements and attributes of MPD

192

may be encrypted to protect their confidentiality by using the
syntax and processing rules specified in the W3C
Recommendation “XML Encryption Syntax and Processing”.

If operating in an insecure environment and required by the
content/service provider, the digital signing and verification
procedures specified in the W3C Recommendation “XML
Signature Syntax and Processing” may be used to protect data
origin authenticity and integrity of the MPD.

© ISO/IEC 2019 - All rights reserved


http://www.iana.org/
https://standardsiso.com/api/?name=aa62e0566252df73f19af5c70ad9ab00

ISO/IEC 23009-1:2019(E)

- Inter_opera.bility The specification defines a platform-independent expression
considerations: of a presentation, and it is intended that wide interoperability
can be achieved.
— Published specification: ISO/IEC 23009-1, Information technology — Dynamic adaptive

streaming over HTTP (DASH) — Part 1: Media presentation
description and segment formats

— Applications which use this Various
media type:

— Additional information:

— File extension(s): mpd
— Intended usage: common
— Other information/general None
comment:
— Author/Change controller: ISO/IEC JTC1/SC29 (MPEG)

(.3 Profiles parameters

Parameter name: profiles

Parameter value:  The 'profiles’ parameter is.an optional parameter that indicates one or more
profiles to which the filei¢claims conformance. The contents of this attribuite 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 parametgr-should match identically the profiles reported in the profiles
attribute in'the MPD itself (see Clause 8).

HXAMPLE

Q)

pplication/dash+xmll;profiles="urn:mpeg:dash:profile:full:2011,urn:3GPP:P
S:profile:DASHIQ"

n

(¢.4 MPD Anchors

(.4.1 General

URIsfor resources with MIME type application/dash+xml may use URI fragment syntax tlo start a
presentation at a given time and a given state.

An MPD anchor is a set of Representations being presented and a time offset from the start of a period on
the media timeline. These are expressed using URI fragment syntax. This annex defines one temporal
parameter, position, and two context parameters, state and selection, in order to express the state of a
DASH media presentation.

URI fragment starts with the '#' character, and is a string terminating the URI. MPD fragments shall be an
ampersand-separated list of key=value pairs, with syntax and semantics of key and value parameters
defined in Table C.1 of C.4.2.
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C.4.2 Parameters

Table C.1 — Parameters for MPD Anchors

Key Value Semantics
T Time or time range in the same format | If the parameter starts from an integer, it signifies the
as defined in W3C Media Fragments time since the beginning of the period indicated by the
URI 1.0 (basic). period parameter.
See W3C Media Fragments URI 1.0 If the t parameter is not present, its default value is t=0
(basic) for validity rules and (i.e. start from the beginning of the Period).
recommended behaviour. , )
NOTE If period parameter is not present, the default
Optionally, prefixed comma-separated | Period is the first period of the presentation,
pair of numbers. See C.4.4 for validity ] Y . ..
rules and recommended behaviour. If the parameter starts from prefix posdx+ it signifies
the absolute time range defined in seconds of
Coordinated Universal Time (ITU-R TF.460-6). This is
the number of seconds since 01-01-1970 00:00:00
UTC. Fractions of seconds may, be optionally specified
down to the millisecond level.
The posix notation documents the absolute time in
the MPD.
This notation shall only be used if
MPD(@availabilityStartTime is present.
This t=posix: xxx notation parameter shall not be
used:if a period parameter is used. In addition, at
mast one of the two parameters, period and t shall
bé present in an anchor.
A special value "now' indicates the latest available
segment, i.e. "live edge".
peripd String Value of a Period parameter Period@id. If period
parameter is not present, the default value of the @id
attribute value of the Period with the earliest
PeriodStart.
tragk string Value of a single AdaptationSet@id
groyp string Value of a single AdaptationSet@group
NOTE 1 Percentcoding, defined in IETF RFC 5986, needs to be used for all reserved characters in parametdr
valugs.
NOTE 2 , ¢Ability to address elements in the MPD depends on the Period@id, AdaptationSet@ifd
and pdaptationSet@group. Hence MPD authors are encouraged to put these attributes explicitly into
the MBER ithay intend toamake MPDs addressahle

C.4.3 Examples

42nd second of Period1 my . mpd#t=42&period=Periodl

my.mpd#t=42&period=Periodl

42nd second from the start of the presentation, English 5.1 audio and video

my.mpd#t=42&track=enbl&track=vid

194
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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
nmy.mpd#t=posix:1421870645&track=enbl&track=vid

A live stream range from Wed, 21 Jan 2015 20:04:05 GMT to Wed, 21 Jan 2015 23:44:33 GMT
my .mpd#t=posix:1421870645,1421883873

av]

lay the stream from the latest available segment to Wed, 21 Jan 2015 23:44:33 GMT
my.mpd#t=posix:now, 1421883873

)

lay the stream from the earliest available segment to Wed, 21 Jan 201523¢44:33 GMT
my.mpd#t=posix:0,1421883873

(.4.4 Handling UTC parameter

—

he following notation is used in this clause:

-+ Nis the UTC time at the moment the URL is requésted;

—+ Eis the earliest available segment time in the‘current presentation at time N;
—+ Fis the latest availability segment time in the current presentation;

—+ Sisthe start time in the posix an¢hor;

-+ Tisthe end time in the posix-anchor.

el

F T is not specified, or larger)than F, its value shall be considered to be equal to F.

et

F S is not specified, its'value shall be considered to be equal to E. If S is “now”, its value is N.
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Annex D
(normative)
DASH Metrics

D.1 General

This anr

in D.4, Jxamely the semantics of the metrics and the associated keys to be used for requesting th

collecti
backgro

D.2 DASH-Metrics client reference model

The DAY
as defing

HTTP R
DASH

HTTP R
DASH §

The DAY
receives
MPDs, S
Client is

Furtherinore, the DASH Client delivers encoded media samples to the DASH-enabled application fq

further
Client to

NOT]

ex defines the ISO/IEC 23009-1 DASH Metrics. The normative aspects of the annex are define

n of the metrics. The client reference model in D.2 and the observation points in D.3 sérve a3
ind information.

H-Metrics client reference model is depicted in highlighting so-called.@bservation points (OP§
ed in D.3.

pquest for

pegments " DASH-enabled
DASH Client Apgljihtion

Media
Output

esponse:
begments

Observation Observatioh Observation
Point 1 Point2 Point 3

Figure D.1 — DASH-Metrics client reference model

H access client as defined in/subclause 4.2 issues HTTP requests (for DASH data structures), an

HTTP request responses’ (containing DASH data structures). Data structures may typically b
pgments or partial Segments. This input/output interface from the network towards the DAS
referred to as observation point 1 (OP1).

processing ‘and may receive also commands from it. This input/output interface of the DAS
wards.the’/DASH-enabled application is referred to as observation point 2 (OP2).

E Further processing can include de-multiplexing (of audio/video) and/or decoding potentiall

[¢)

[on

[72)

—r

- D

—_— =

<

invo

ving several buffers.

Finally, the DASH-enabled application delivers decoded media samples to the media output, which
displays the media to the user. This outputinterface towards the user is referred to as observation point 3

(OP3).

D.3 Definition of observation points

D.3.1 G

eneral

This clause defines the observation points as depicted in Figure D.1.
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D.3.2 Observation point 1

The observation point 1 (OP1) is defined as:
— a set of TCP connections each defined by its destination [P address, initiation, connect and close

times;

— asequence of transmitted HTTP requests, each defined by its transmission time, contents, and the
TCP connection on which it is sent; and

— for each HTTP response, the reception time and contents of the response header and théxygception
time of each byte of the response body.

NOTE The contents of the response body is fully defined by the contents of the request and response|headers.
D.3.3 Observation point 2

The observation point 2 (OP2) consists of encoded media samples. Each encoded media sample i§ defined
als:

-+ media type;

—+ decoding time;

-+ presentation time;

-+ the @id of the Representation from which the sample is taken; and
—+ the delivery time.

D.3.4 Observation point 3

The observation point 3 (OP3) consists of decoded media samples. Each decoded media sample i defined
als:

the media type;
—+ the presentation timestamp of the sample (media time);
-+ the actual presentation time of the sample (real time); and

-+ the @id bf'the Representation from which the sample is taken (the highest dependency leyel if the
sampléwas constructed from multiple Representations).

D4 Semantics of the DASH metrics

D.4.1 General

This subclause provides the general QoE metric definitions and measurement framework.

The semantics are defined using an abstract syntax. Items in this abstract syntax have one of the following
primitive types (Integer, Real, Boolean, Enum, String) or one of the following compound types:

— Objects: an unordered sequence of (key, value) pairs, where the key always has string type and
is unique within the sequence.
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— List:an ordered list of items.
— Set:an unordered set of items.

Additionally, there are two kinds of timestamp defined, i.e. real time (wall-clock time) with type Real-
Time and media time with type Media-Time.

Where lists are defined, the name 'entry' is used to define the format of each entry, but since lists
contain unnamed entries, this name would not appear in any concrete syntax.

Each matric is defined as a named list of entries that logically contains the metric information for thle
entire Media Presentation. Reporting of these lists, whether done at the end of the Media Presentation dr
incremepntally during the Media Presentation, is outside the scope of this document.

D.4.2 TICP connections

Table D.Jl contains the metric defining the list of TCP connections. The key in Table Dy1-shall be used to
refer to the metric as defined in Table D.1.

Table D.1 — List of TCP connections

Key Type Description
TcpLlilst List List of HTTP request/response transactions
Enltry Object An entry for a single HETP request/response
tcpid Integer Identifier of the TER-connection on which the HTTP request
was sent.
dest String IP Address.of the interface over which the client is receiving the
TCP data;
topen Real-Time Thetime at which the connection was opened (sending time of

the initial SYN or connect socket operation).

tclose Real-Time The time at which the connection was closed (sending or
reception time of FIN or RST or close socket operation).

tconnect Integex 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.p contains the'metric defining the List of HTTP Request/Response Transactions. The key i
Table D.p 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.

tyoe Frrom Thistsam UpLiUlml pararmeter armdshoutd ot betrrctudey in
HTTP request/response transactions for progressive ‘dopwnload.
The type of the request:
— MPD
— XLink expansion
— Initialization Segment
— Index Segment
— Media Segment
— Bitstream Switching Segment
— 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 Realt=Time | The real time at which the request was sent.

tresponse Real-Time | The real time at which the first byte of the response was
received.

responsecod)| Integer The HTTP response code.

e

intertval 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.
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.
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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 afthalact xmmanciivamanit o d 10 b o o+ chall ha tha +iman o yashach +ha ootk bhagbn of +b
Or—TtTraSt T tasure e perot—TTnt—cr™ Stoh Pt et t—at Wittt tTast oy €01t}

responsg¢ was received.

The inderval and trace shall be absent for redirect and failure records.

=)

The key|HttpList (n, type) where nis a positive integer is defined for an HttpList with an‘interval ¢
n ms and type is one of MPD, XLinkExpansion, InitializationSegment, MediaSegment
IndexSegment BitstreamSwitchingSegment or other. If type is not present, all HTT
transactions are requested to be collected. If type is present, it specifies that the HTTP transaction
concern|ng a resource equal to type are requested to be collected. Multiple keysS HttpList(n, type
with different values of n and type may be present for a single @metrics attribute value.

— n O <

An HTTP transaction that is not finished within a QoE metric collection‘period shall not be included in
the mettics.

D.4.4 Representation switch events

Table D.B defines the metric for Representation switch events.The key in Table D.3 shall be used to refdr
to the meetric as defined in Table D.3.

Table D.3 — List of Representation switch events

Key Type Description

RepSwlitchList List List of Representation switch events (a switch
event is the time at which the first HTTP request
for a new Representation, that is later presented, 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 access

unit (out of all media content components) played
out from the “to” Representation.

£0 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.

D.4.5 Buffer level

Table D.4 defines the metric for buffer level status events. The key in Table D.4 shall be used to refer to
the metric as defined in Table D.4.
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Table D.4 — List of buffer level

playout duration for which media data of al] act

current playout time.

Key Type Description
BufferlLevel List List of buffer occupancy level measurements during
playout at normal speed.
Entry Object One buffer level measurement.
t Real-Time Time of the measurement of the buffer level.
Tevet Trrteger tevetofttrebufferimmittisecomdsimdicatesth

media components is available starting from the

ve

—]

he key is BufferLevel (n), where n is a positive integer defined to refer to the(netric in w
uffer level is recorded every n ms.

).4.6 Play list

- o

ecoded samples are generally rendered in presentation time sequence,‘each at or close to its §

ach was presented at its specified presentation time to some specific level of accuracy (e.g. £10

nmon

layout stops either due to a user action, the end of the.content, or a permanent failure.

efined in Table D.5.

Table D.5 — Play list

[
A
q
e
Such a sequence of periods of continuous delivery is started)by a user action that requests playout to
h
R
T
d

hich the

pecified

resentation time. A compact Representation of the information flow can thus be constructed from a list
f time periods during which samples of a single Representation were continuously rendered, quch that

ms).

egin at a specified media time (this can be a "play”, "se€ek" or "resume" action) and continfies until

able D.5 defines the play list event metric. The key-in Table D.5 shall be used to refer to the metric as

Key Type Description

failure that stops playback.

PlayList Dist Alist of playback periods. A playback period is the time
interval between a user action and whichever ocgurs
soonest of the next user action, the end of playbagk or a

by the user action.

Entry Object A record of a single playback period.
start Real-Time Timestamp of the user action that starts the playpack
period.
mstart Media-Time | The presentation time at which playout was reqyested

starttype Enum Type of user action which triggered playout:

playout)
- UserSeek -Userseekrequest

- Resume - Resume from pause

requested quality change)
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Key Type Description

- StartOfCollection - Start of a metrics
collection period (hence earlier entries in the
play list not collected)

- SpeedChange - User-requested change in
playspeed, other than resume from paused

trace List List of periods of continuous rendering of decoded
samples
Entry Objects Single entry in the list.
representatio | String The value of the Representation@id of the
nid Representation from which the samples were taken.
subreplevel Integer If not present, this metrics concerns the Representation

as a whole. If present, subrepleved indicates the
greatest value of any
Subrepresentation@lewel being rendered.

start Real-Time The time 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 samples

(which is the same.in real time and media time).
“Continuously.presented” means that the media clock
continued to.advance at the playout speed throughout
the interyal.

playbackspeed | Real The playback speed relative to normal playback speed
(ice;normal forward playback speed is 1.0).

stopreason Enum The reason why continuous presentation of this
Representation was stopped. Either:

- RepresentationSwitch - Representation
switch (not relevant in case of progressive
download)

- Rebuffering - Rebuffering

- UserRequest - User request

- EndOfPeriod - End of Period

- EndOfContent - End of content

-  EndOfCollection - End of a metrics
collection period

- Failure - Failure

- ClientPlaybackAction - Client-initiated
change in playback (e.g., seek or change in
playspeed), other than pausing to rebuffer
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NOTE The trace can include entries for different representations that overlap in time, because multiple
representations are being rendered simultaneously, for example one audio and one video Representation.

D.4.7 Device information

This metric contains information about the displayed video resolution as well as the physical screen
characteristics. If the video is rendered in full-screen mode, the video resolution usually coincides with
the characteristics of the full physical display. If the video is rendered in a smaller subwindow, the
characteristics of the actual video window shown are logged.

et

—]

F known by the DASH Client, the physical screen width and the horizontal field-of-view are logg|

he metric is logged at the start of each QoE reporting period, and whenever the characteristic

ed.

5 change

during the session (for instance if the device is rotated from horizontal to vertical orientation,|or if the
subwindow size is changed).
Table D.6 defines the device information metrics. If an individual metric cannot’be logged, its value is set
tp 0 (zero).
Table D.6 - Device information
Key Type Description
beviceInformationList |List A list of device information objects.
Entry Object A single object eontaining 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 vidgo pixels).
videoHeight Integer The height of the displayed video, in screen pixels (not encoded vid¢o pixels).
screenWidth Integer The total width of the screen, in screen pixels.
screenHeight Thteger The total height of the screen, in screen pixels.
pixelWidth Real The width of a screen pixel, in millimetres.
pixelHeight Real The height of a screen pixel, in millimetres.
fieldOfView Real The actual or estimated horizontal angle subtended at the eye by the screen,
measured in degrees.
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Annex E
(normative)
Byte range requests with regular HTTP GET methods

E.1 Background

There are deployment environments where HTTP partial GET is not supported, or results in the retur
of the entire, rather than partial target. This represents a problem for DASH Clients. It is expected the
these prpblems gradually disappear, but until this will be the case, a method is provided to net €xclud,
DASH Cljents operating in these environments and service providers wanting to support such’clients ar
excluded from using this DASH standard to deploy media streaming services using the formats define
in this dpcument.

O ® ® =~ =

To address these requirements, the BaseURL@byteRange attribute may be’present. If present, |t
provideg indication that resources offered in the MPD that are requested.by a HTTP partial GE[l
(e.g. Segments for which HTTP-URLs contain byte ranges or Subsegments)may also be requested using
a regulaf HTTP GET and mapping the information that is otherwise added"in the Range header in case
of a HTTIP partial GET into the request URI of a regular HTTP GET request-It is expected that DASH Client
only usg this method if HTTP partial GET requests fail. If DASH «lients only have this alternative 4
request [segments or Subsegments, then it is expected that they request single units of segments g
Subsegnhents.

= O wn

E.2 Canstruction rule

The BaseURL@byteRange attribute represents-a template that may be used to construct a URL
requesting a byte range (a “byte range URL”) from a resource, given the original URL of the resource and
the requlired byte range. The result of issuing a GET request to this byte range URL without including thie
HTTP Range header should be identical to,the result of requesting the original URL with the byte range
specified in the HTTP Range header.

[72)

The BageURL@byteRange contains a template string that contains one or more of the identifiers 4
listed in|Table E.1. The string shall contain identifiers $first$ and $1last$ as specified in Table E.1.

The bytd range URL shall bé-constructed from the template string by substituting the identifiers specified
in the first column of Table E.1 with the values specified in the second column of Table E.1. If thie
$queryl$ identifier isinet present in the template and the query portion of the original URL as defined
in IETF RFC 3986.isinot empty, then the string “?” query shall be appended to the constructed URL.

[72)

If the tgmplatéstring contains unrecognized identifiers, then the result of the URL construction i
unspeciliied. In this case, it is expected that the DASH Client ignores the entire containing ByteRang
element|and the processing of the MPD continues as if this ByteRange element was not present.

4]

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

$9

Is an escape sequence, i.e. "$$" is replaced with a single "$"

Sbase$

The identifier shall be substituted by the scheme ":" hier-part ofthe
URL as defined in IETF RFC 3986.

original

Squery$

The identifier shall be substituted by the query part of the original URL as defined in

IETF RFC 3986. If the guerv part of the original URL is empty then inclusio

of this

identifier in the template shall cause removal of the separator character inim
preceding the Squery$ identifier in the template string if that character-is'no

ediately
[ the "?"

character, or, otherwise, the separator character immediately following the Squerys$

identifier if present.

$firsts

The identifier shall be substituted by the byte offset of the first byte in a range alnd shall

be identical to the value of 'first-byte-pos' of 'byté-range-sg
IETF RFC 7231:2014, 2.1, if this request would be executed using a partial GET

ec' of
request.

Slasts$

The identifier is substituted by the byte offset of the last'byte in the range; thg
byte positions specified are inclusive. It shall be(identical to the value of '

byte-pos' of 'byte-range-spec' of IETF RFC 7231:2014, 2.1, if this

t is, the
last-
request

would be executed using a partial GET request,

E.3 Examples

Original URL http://cdn.example.com/movies/134532/audio/enfaaco6
4 . mp4?token=8Y87r08f2gf087g28gf926

Byte Range 1876-23454

BaseURL(@byteRange Sbase$/xange/Sfirst$-Slast$

Byte range URL http+//cdn.example.com/movies/134532/audio/enfaaco6
4empd/range/1876-
234567token=8787r08£2gf087g28g£926

Original URL http://cdn.example.com/movies/134532/audio/enfaaco6
4 .mp4

Byte Range 1876-23456

BaseURL@byteRange Sbase$?SqueryS&range=$first$-$lasts

Byte range URL http://cdn.example.com/movies/134532/audio/enfaaco6
4 .mp4?range=1876-23456

Original URL http://cdn.example.com/movies/134532/audio/en/aac6
4 . mp4?token=8787r08f2gf087g28g£926

Byte Range 1876-23456

BaseURL(@byteRange Sbase$?SqueryS&range=$first$-$lasts

Byte range URL http://cdn.example.com/movies/134532/audio/en/aac6
4 . mp4?token=8787r08£f2gf087g28gf926&range=1876-
23456
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http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4/range/1876-23456?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4/range/1876-23456?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4/range/1876-23456?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4
http://cdn.example.com/movies/134532/audio/en/aac64.mp4
http://cdn.example.com/movies/134532/audio/en/aac64.mp4
http://cdn.example.com/movies/134532/audio/en/aac64.mp4
http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
http://cdn.example.com/movies/134532/audio/en/aac64.mp4?token=8787r08f2gf087g28gf926
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Annex F
(informative)
Guidelines for extending DASH with other delivery formats

F.1 Adding delivery formats to DASH

o

In ordef to support use with DASH, a delivery format should have the property that decoding.an
playback of any portion of the media can be achieved using a subset of the media that is only a egnstar
amount |arger than the portion of the media to be played.

(s

—

For exarpple, a delivery format following this property is one for which the media is storéd-as a heade
followed by a sequence of small blocks, with the property that any block can be decoded and played oy
given onlly that block and the header. The definition of these blocks and the mapping tathe Subsegment
in this document are encouraged. A Subsegment may be defined as a contigugus time interval of
Segment and a contiguous byte range of a Segment for which no overlap in both’dimensions with an
other Subsegment in the Segment exists.

v =

< 0

Additionally, it is desirable that the delivery format supports some kind ofindex” which enables the byte
range within the Segment corresponding to any given time range to be efficiently discovered. A suitable
unit is the indexing of Subsegments. It should be possible to discover the position in the Segment of thie
index without downloading the whole Segment. The position of.the index may also be advertised in thie
MPD or|the index may be provided as a separate Index Segment. The Segment Index ('sidx') dr
Subsegnient Index ('ssix '), both defined in ISO/IEC 14496-12, may serve as a starting point and/dr
may be dlirectly applied to any other media format.

F.2 Media Presentation authoring rules

A specification for how to use a media container format with DASH should include:

— Definition of the MIME type for the-Representation as a concatenation of Segments.

—

— Des¢ription of either a self-initializing Media Segment or the combination of an Initialization Segmer]
andfa Media Segment format:

In addition, the specification may further define:

— Inde¢x Segments;
— Bitsfream switching segments;

— Interpretation of a media Stream Access Point (SAP), potentially different types as defined in

bdnnn,\ 4.0 D 30 +hn comtngt ~Af +hn s dig coboii g oot (M a CAD 4ypang o £y Jdofinoad o
Su IAdUOU "T.J.4a 111 UIIU LUIITUALT UT UIvU 11ICUId LUIITUdAITIVT TUT'IIIdL. Llllb JIi1 L‘lebJ darc 1u11_y MCJIIICM I

ISO/IEC 14496-12, Annex I and should not be re-defined, but the interpretation of those definitions
in media-container-specific language may be necessary);

— Container-format-specific semantics for the @bitstreamSwitching, @segmentAlignment and
@subsegmentAlignment. 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 are provided at https://standards.iso.org/iso-iec/23009/-1/ed-4/en with the file naming

convention: example-G<subsection>[<order in subsection>].mpd

G.1 Ex

This sub
multiple
content
of 64 kb
betweer]

The Me(
subclaus

ample MPD for ISO Base media file format On Demand profile

clause provides a simple example for a static presentation with self-initializing Media Ségient
languages, subtitles, content protection and multiple base URLs. This MPD document 'déscribds
hvailable from two sources (cdnl and cdn2) that has audio available in English or French at rates
its and 32 kbits and subtitles in German. Six versions of the video are provided at bitrates
256 kbit/s and 2 Mbit/s in different spatial resolutions. Content protection is|applied.

AL

lia Presentation complies with the ISO Base media file format On Demand-profile as defined ip
e 8.3.

<?xml

<MPD

X
X9
Ty
me

mJ

py

<H

<H

<H

subseg

xplns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

version="1.0" encoding="UTF-8"?>

Ins="urn:mpeg:dash:schema:mpd:2011"
i:schemalocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"
pe="static"

diaPresentationDuration="PT3256S"

nBufferTime="PT1.2S"

ofiles="urn:mpeg:dash:profile:isoff-6n~demand:2011">

aseURL>http://cdnl.example.com/</BaseURL>
aseURL>http://cdn2.examplesgom/</BaseURL>

eriod>

<!-- English AugNic -->

<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40" lang="en"
mentAlignmefgt="true" subsegmentStartsWithSAP="1">

<QaptentProtection schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/>
ZRepresentation id="1" bandwidth="64000">

<BaseURL>7657412348.mp4</BaseURL>

subsegmentAlignment="true" subsegmentStartsWithSAP="1">

</Representation>
<Representation id="2" bandwidth="32000">
<BaseURL>3463646346.mp4</BaseURL>

</Representation>
</AdaptationSet>
<!-- French Audio -->

<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40.2" lang="fr"
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<ContentProtection schemeIdUri="urn:uuid:706D6953-656C-5244-4D48-656164657221"/>
<Role schemeIdUri="urn:mpeg:dash:role:2011" value="dub"/>
<Representation id="3" bandwidth="64600">
<BaseURL>3463275477 .mp4</BaseURL>
</Representation>
<Representation id="4" bandwidth="32000">
<BaseURL>5685763463.mp4</BaseURL>

</Representation> '\q
</AdaptationSet> Q
<!-- Timed text --> N
Oy
<AdaptationSet mimeType="application/ttml+xml" lang="de"> Q

<Role schemeIdUri="urn:mpeg:dash:role" value="subtitle"/> (.1‘}-)Q

<Representation id="5" bandwidth="256"> (:)
<BaseURL>796735657.xml</BaseURL> \\Q/
</Representation> %O
</AdaptationSet> 6\\
<!-- Video --> <Z
<AdaptationSet mimeType="video/mp4" codecs=" .4d0228" subsegmentAlignment="trpe"
subsegmentStartsWithSAP="2"> \§\

<ContentProtection schemeIdUri="urn:utid:706D6953-656C-5244-4D48-656164657221"/>
<Representation id="6" bandwidth&GOOO" width="320" height="240">
<BaseURL>8563456473.mp4< / eURL>
: W
</Representation> o
<Representation id=“7{j¢b§hdwidth="512000" width="320" height="240">
<BaseURL>5636®:}c.)mp4</8aseURL>

</Representatipn®,
<Repr‘esenta§id=“8“ bandwidth="1024000" width="640" height="480">
<Base@l>562465736.mp4</BaseURL>
</Ren% ntation>
6@'esentation id="9" bandwidth="1384000" width="640" height="480">
Q~ <BaseURL>41325645.mp4</BaseURL>
Q?\</Repr‘esentation>
«?§ <Representation id="A" bandwidth="1536000" width="1280" height="720">
% <BaseURL>89045625.mp4</BaseURL>

</Representation>
<Representation id="B" bandwidth="2048000" width="1280" height="720">
<BaseURL>23536745734.mp4</BaseURL>
</Representation>
</AdaptationSet>
</Period>

</MPD>

© ISO/IEC 2019 - All rights reserved 209


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

ISO/IEC 23009-1:2019(E)

G.2 Example for ISO Base media file format Live profile

This subclause provides a simple example for a dynamic presentation, with multiple languages, multiple
base URLs, multiple video bitrates, and segments about two seconds in length for low latency from live
programming. At the time this MPD was fetched, 432 Segments of the dynamic presentation were
available so the wall clock time has been approximately 2011-12-25T12:44:24 UTC. All the video
Segments are aligned and start with a Stream Access Point. All the audio Segments are aligned so language

switching can be done with the non-language sound (e.g. music) seamlessly.

In this M g 3 v
selected| and template results in http://cdnl.example.com/vi
segment list starting at number 0 results in

http://cdnl.example.com/video/500000/0.mp4v
http://cdnl.example.com/video/500000/180180.mp4dv
http://cdnl.example.com/video/500000/360360.mpdv
IS
IS

http://cdnl.example.com/video/500000/540540.mp4dv
http://cdnl.example.com/video/500000/720720.mp4dv

The Media Presentation conforms to the ISO Base media file format Live ptofile in subclause 8.4.

v

deo/50000/$Times$ . mp4dw, t

<MPD
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schema:mpd:2011"
xsi:schemalocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"
tyde="dynamic"
mirlimumUpdatePeriod="PT2S"
tineShiftBufferDepth="PT30M"
avgilabilityStartTime="2014-10-17T17:3}.05Z"
mirBufferTime="PT4S"
prdfiles="urn:mpeg:dash:profile:isoff-1live:2011"
puflishTime="2014-10-17T17:A7%©5Z">

<BgseURL>http://cdnl fexample.com/</BaseURL>
<BgseURL>http://gdn2. example.com/</BaseURL>

<Pdriod id=X1)">

<!>, %ideo -->

“AgaptationSet

mimeType="video/mp4"
codecs="avcl.4D401F"
frameRate="30000/1001"
segmentAlignment="true"
startWithSAP="1">
<BaseURL>video/</BaseURL>

<SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v"
media="$Bandwidth%/$Time$.mp4v">
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<SegmentTimeline>
<S t="0" d="180180" r="432"/>
</SegmentTimeline>
</SegmentTemplate>
<Representation id="v@" width="320" height="240" bandwidth="250000"/>
<Representation id="v1" width="640" height="480" bandwidth="500000"/>
<Representation id="v2" width="960" height="720" bandwidth="1000000"/>

</AdaptationSet>
<!-- English Audio -->

<AdaptationSet mimeType="audio/mp4" codecs="mp4a.40" lang="en" segmentAlignment="0"
startWithSAP="1">

<SegmentTemplate timescale="48000" initialization="audio/en/init.mp4a"
media="audio/en/$Time$.mp4a">

<SegmentTimeline>
<S t="0" d="96000" r="432"/>
</SegmentTimeline>
</SegmentTemplate>
<Representation id="a@" bandwidth="64000" />
</AdaptationSet>
<!-- French Audio -->

<AdaptationSet mimeType="audio/mp4" codees="mp4a.40" lang="fr" segmentAlignment="¢"
startWithSAP="1">

<SegmentTemplate timescale="48@00" initialization="audio/fr/init.mp4a"
media="audio/fr/$Time$.mp4a">

<SegmentTimeline>
<S t="0" d="96P00" r="432"/>
</SegmentTimeline>
</SegmentTemphate>
<Representation id="be" bandwidth="64000" />
</AdaptationSet>

</Period>

</MPD>

G.3 Example for MPEG-2 TS Simple profile

This)subclause introduces a simple example for a static presentation, with multiple languages, multiple
base URLs, multiple video bitrates, and segments about four seconds in length.

In this MPD, assuming that the first BaseURL element and the Representation with id "1400kbps" is
selected, and template results in
http://cdnl.example.com/SomeMovie 1400kbps $Number$05$.ts, the segment list
starting at number O results in

http://cdnl.example.com/SomeMovie 1400kbps 00001.ts
http://cdnl.example.com/SomeMovie 1400kbps 00002.ts
http://cdnl.example.com/SomeMovie 1400kbps 00003.ts
http://cdnl.example.com/SomeMovie 1400kbps 00004.ts
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http://cdnl.example.com/SomeMovie 1400kbps 00005.ts

The Media Presentation conforms to the profile in subclause 8.7.

<MPD

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schema:mpd:2011"
s e _n . . . . . DD yed"
tyfde="static" ASD
mediaPresentationDuration="PT6158S" (i;>
avdilabilityStartTime="2011-05-10T06:16:42" CE(
minBufferTime="PT1.4S" Q§b
prdfiles="urn:mpeg:dash:profile:mp2t-simple:2011" (ig)
maX¥SegmentDuration="PT4S"> Q/C)

o
<BdseURL>http://cdnl.example.com/</BaseURL> Q:fi)
<BdseURL>http://cdn2.example.com/</BaseURL> <Z (@)
<Pdriod id="42" duration="PT6158S"> \\QO

<AdaptationSet %S}
mimeType="video/mp2t" Qsﬁa
codecs="avc1.4D401F ,mp4a" ~§\
frameRate="24000/1001" A\Q
segmentAlignment="true" XSD
subsegmentAlignment="trueE:Séﬁr
bitstreamSwitching="true
startWithSAP="2" @ ‘
subsegmentStartsw(Ey AP="2">
<ContentComp éaiocontentType="video" id="481"/>
<ContentCoﬂé§hent contentType="audio" id="482" lang="en"/>
<Conte ponent contentType="audio" id="483" lang="es"/>
<B &FI>SomeMovie/</BaseURL>
éS%%mentTemplate

Cé;:QN' media="$RepresentationID$_$Number%05d$.ts"

Tdex="$RepresentationID$. 51ux
initialization="$RepresentationID$-init.ts"
bitstreamSwitching="$RepresentationID$-bssw.ts"
duration="4"/>
<Representation id="720kbps" bandwidth="792000" width="640" height="368"/>
<Representation id="1130kbps" bandwidth="1243000" width="704" height="400"/>
<Representation id="1400kbps" bandwidth="1540000" width="960" height="544"/>
<Representation id="2100kbps" bandwidth="2310000" width="1120" height="640"/>
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<Representation id="2700kbps" bandwidth="2970000" width="1280" height="720"/>
<Representation id="3400kbps" bandwidth="3740000" width="1280" height="720"/>
</AdaptationSet>
</Period>

</MPD>

G.4 Example for multiple stereo views

T
Ii

dmeras.

his subclause introduces a simple example for a stereo video presentation from three camerds in one
ne where one stereo view is from the left-hand two cameras and the second is from theight-Hand two

<MPD Q\O
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" (i3§>
xmlns="urn:mpeg:dash:schema:mpd:2011" (:)
xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD. xsé\\Q/
type="static" (2;
mediaPresentationDuration="PT3256S" &:\
minBufferTime="PT10.00S" <Z
profiles="urn:mpeg:dash:profile:isoff-main:2011"> <:>
x\>\
<BaseURL>http://www.example.com/</BaseURLz<:gb
<!-- In this Period there are 3 vieqiﬁégg;ing from three lined up cameras: C1-C2-C3.
C1+C2 and C2+C3 each form a sté;bo pair but C1+C3 does not.
C2 is taken as the base v1q@, or MVC while C1 and C3 are enhancement views -->
<Period start="PT0.00S" du‘éﬁlon—"PTZOOO 00S">
<SegmentList> @ :
<Initializ QZE sourceURL="seg-m-init.mp4"/>
</SegmentLi<E)~
<Adaptatid et mimeType="video/mp4" codecs="avcl.640828">
e schemeIdUri="urn:mpeg:dash:stereoid:2011" value="11 re"/>
epresentation id="C2" bandwidth="128000">
‘S‘ <SegmentlList duration="10">
/(jPN' <SegmentURL media="seg-ml-C2view-1.mp4"/>

<Segment|IR| mpd-ia:"qu-m1-(‘7\n'pw-7 m,pA"/)

<SegmentURL media="seg-ml-C2view-3.mp4"/>

</SegmentList>
</Representation>
</AdaptationSet>
<!-- The following Adaptation set contains a Representation functionally identical

to the Representation in the previous Adaptation set. Therefore, these both

have the same Representation@id. This is done for compatibility to 2D receivers
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that do not understand the schemeIdURI of the Role Descriptor and may ignore the
Adaptation set -->
<AdaptationSet mimeType="video/mp4" codecs="avcl.640828">
<Representation id="C2" bandwidth="128000">
<SegmentlList duration="10">
<SegmentURL media="seg-ml-C2view-1.mp4"/>
<SegmentURL media="seg-ml-C2view-2.mp4"/>

<SegmentURL media="seg-ml-C2view-3.mp4"/> '\(b
</SegmentList> Q
</Representation> f\’
</AdaptationSet> Q%,
<AdaptationSet mimeType="video/mp4" codecs="mvcl.760028"> (’_-)Q
<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="10"/> C)q/

<Representation id="C1" dependencyId="C2" bandwidth=“192000">\\
<SegmentList duration="10"> c)
<SegmentURL media="seg-ml-Clview-1.mp4"/> 6\\
<SegmentURL media="seg-ml-Clview-2.mp4"/> <<
<SegmentURL media="seg-ml-Clview-3.mp4"/ Q
</SegmentList> ‘\§
\\(\Q)

<AdaptationSet mimeType="video/mp4" co<&@k"mvc1 .760028">

</Representation>

</AdaptationSet>

<Role schemeIdUri:“urn:mpeg:dash\@er‘eoidzzell" value="ri"/>
<Representation id="C3" depgr@)&'ﬁcyIdJCZ" bandwidth="192000" >
N
<SegmentList duration \®>

<SegmentURL me@ia="seg-ml-C3view-1.mp4"/>
<Segmentu¢®dia=“seg—ml—C3view—2.mp4"/>

<Segme|®R

</Segm$st>
</Repr‘es@ tion>

</AdaptatiebSet>

</Heriod>, Q
N

<!——%n this Period there are only 2 views: C1+C2 form a stereo pair;

media="seg-ml-C3view-3.mp4"/>

C2 is the base view for MVC and C1 is the enhancement view -->
<Period duration="PT1256.00S">
<SegmentList>
<Initialization sourceURL="seg-m-init-2.mp4"/>
</SegmentList>
<AdaptationSet mimeType="video/mp4" codecs="avcl.640828">

<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="ro"/>
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<Representation id="C2" bandwidth="128000">
<SegmentList duration="10">
<SegmentURL media="seg-ml-C2view-201.mp4"/>
<SegmentURL media="seg-ml-C2view-202.mp4"/>
</SegmentList>
</Representation>

</AdaptationSet>

<AdaptationSet mimeType="video/mp4" codecs="mvcl.760028">
<Role schemeIdUri="urn:mpeg:dash:stereoid:2011" value="10"/>
<Representation id="C1" dependencyId="C2" bandwidth="192000">
<SegmentList duration="10">
<SegmentURL media="seg-ml-Clview-201.mp4"/>
<SegmentURL media="seg-ml-Clview-202.mp4"/>

</SegmentList>
</Representation>
</AdaptationSet>
</Period>
</MPD>

G.5 Example for SVC alternative streams

This simple example introduces a piece of SVC content split into three Representations wjith each
additional bitrate depending on the previous\ohes.

<MPD
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schemasmpd:2011"
xsi:schemaLocation="urhsmpeg:dash:schema:mpd:2011 DASH-MPD.xsd"
type="static"
mediaPresentationDuration="PT3256S"
minBufferTige=tPT1.2S"

profiless/"urn:mpeg:dash:profile:isoff-on-demand:2011">

<Ba&seURL>http://cdnl.example.com/</BaseURL>

XBaseURL>http://cdn2.example.com/</BaseURL>

<!-- In this Period the SVC stream is split into three representations -->
<Period>
<AdaptationSet

subsegmentAlignment="true"
subsegmentStartsWithSAP="2"
minBandwidth="512000"

maxBandwidth="1024000"
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width="640"

height="480"

frameRate="30"

lang="en">

<!-- Independent Representation -->
<Representation

mimeType="video/mp4"

codecs="avcl.4D401E,mp4a.40"

id="tag5"

bandwidth="512000">

<BaseURL>video-512k.mp4</BaseURL>

<SegmentBase indexRange="0-4332"/>
</Representation>
<!-- Representation dependent on above -->
<Representation

mimeType="video/mp4"

codecs="avc2.56401E"

&
id="tag6" QQ

dependencyId="tag5" KO\\
bandwidth="768000" > Q)
<BaseURL>video-768k.mp4</BaseURL> O
<SegmentBase indexRange="0-37SE§8§
</Representation> xS)
<!-- Representation dependen?b both above -->
<Representation C)\\
mimeType="video/ "
codecs="avc2.
id="tag7" .

dependen{??d:"tags tag6"

band@ ="1024000">

< URL>video-1024k.mp4</BaseURL>
<;%egmentBase indexRange="0-3752"/>

«?TRepr‘esentatiom

Q&AdaptationSet>

</Period>

</MPD>
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G.6 Example for trick play support

This subclause introduces a simple example for using Sub-Representations to support layered coding.

<MPD
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="urn:mpeg:dash:schema:mpd:2011"

xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd"

type="static"

N

mediaPresentationDuration="PT3256S" Q
minBufferTime="PT1.2S" ,\0
profiles="urn:mpeg:dash:profile:isoff-on-demand:2011"> QQ’
<BaseURL>http://cdnl.example.com/</BaseURL> C)(l/
<BaseURL>http://cdn2.example.com/</BaseURL>

\

O

<!-- Period with a multiplexed stream with subrepresentag{é@

O

described for use with fast forward --> <<
<Period> QO

<AdaptationSet \\
mimeType="video/mp4" codecs="avc2.4%l‘b\1>E,avc1.4D491E,mp4a.40"
width="640" height="480" -Fr‘ameRat!&;O" lang="en"
subsegmentAlignment="true" su mentStartsWithSAP="2">
<ContentComponent id="0" Sﬁ?entType:"video"h
<ContentComponent id="x‘L~ contentType="audio"/>
<Representation id CJO bandwidth="512000">

<BaseURL>video:-512k.mp4</BaseURL>

<SubRepnr ation level="@" contentComponent="0" bandwidth="128000"
codecs="avcl.4D401E" m@&xPYayoutRate="4"/>

<Sz§}p’r‘esentation level="1" dependencylLevel="0" contentComponent="0"
bandwidth="320000'\ decs="avc2.4D401E"/>

ubRepresentation level="2" contentComponent="1" bandwidth="64000"
codecs="mp4 />

Q <SegmentBase indexRange="7632-7632" />
</Representation>

é </AdaptationSet>

</Period>

</MPD>
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G.7 Example for content protected by multiple schemes

In the example below, example.com is a provider of CDN services and also a hosting service for movie
service providers MoviesSP. The English audio and the video tracks are encrypted and licensed by
MoviesSP. However, the French audio track is encrypted and licensed by a different service provider.

A hypothetical DRM standardization organization has registered a Scheme Type 'Zz7zZ"' with MP4REG
and documented how scheme specific licensing information is stored entirely within the content so there
is no additional information provided in the ContentProtection element. Since the scheme type is

\J

registergd-amd the Tules foritsuse are documernted, e *Ur T mpeg T dasS T mMpadprotection T 20Tt
is used fpr the @schemeIdUriand "Z2ZZz" isthe assigned Q@value.

In addition, a second DRM scheme is used that comes from a DRM vendor who has published
documehtation of their system that declares that they use the DASH ContentProtection elemerit
with a §schemeIdUri attribute value "http://example.net/052011/drm". (This. DRM vendqgr
owns the domain example.net as of May, 2011.) Documentation for this scheme states that there mugt
always Ibe two URLs in the ContentProtection element that are placed in elemerts defined in thie
http:/|/example.net/052011/drmnamespace. The License element contains a license token anfd
the Content element contains a content token. Regardless of which service provider uses the protectiop
productjfrom this DRM vendor, these rules must always be followed.

<MPD
xflns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xflns="urn:mpeg:dash:schema:mpd:2011"
xmplns:drm="http://example.net/052011/drm"
x4i:schemalocation="urn:mpeg:dash:schema:mpd:2043% 'DASH-MPD.xsd"
type="static"
mg¢diaPresentationDuration="PT3256S"
minBufferTime="PT10.00S"

prtofiles="urn:mpeg:dash:profile:iseff-on-demand:2011">

<BaseURL>http://cdn.examplewcom/movie23453235/</BaseURL>

<Heriod>
<!-- Audio pretected with a specified license -->
<AdaptatigmsS&t mimeType="audio/mp4" codecs="mp4a.40" lang="en
subsegmentStartsWithSAP="1"
SubsegmentAlignment="true">

<ContentProtection schemeIdUri="http://example.net/052011/drm">

<drm:License>http://MoviesSP.example.com/protect?license=kljklsdfiowek</drm:License>

<drm:Content>http://MoviesSP.example.com/protect?content=oyfYvpo8yFyvyo8f</drm:Content>
</ContentProtection>
<Representation id="1" bandwidth="64000">
<BaseURL>audio/en/64.mp4</BaseURL>

</Representation>
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