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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and nonmembers and can be found

in ETSISR000314:"Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in
respect of ETSI standardsihich is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server fittps://ipr.etsi.org/

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced ir8SRDBD 314 (or the updates on the ETSEW
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except fioy awhich are indicated as being the property of ETSI, and conveys no

right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or orgamzassociated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation ELECtrotechnique (CENELEC) anddpeds
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990-twdioate the drafting of standards in the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast becameta bqabyrt
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes theardinationof its membersactivities in the technical, legal,
programmemaking and programrmexchange domains. The EBU has active members in about
60 countries in the European broadcasting area; its headquarters is in Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +4122717 2111

Fax: +4122717 2481

The Digital Video Broadcasting Project (DVB) is an indudeg consortium of broadcasters, manufacturers, network
operators, software developers, regulatory bod@stent owners and others committed to designing global standards
for the delivery of digital television and data services. DVB fosters market driven solutions that meet the needs and
economic circumstances of broadcast industry stakeholders and conddietandards cover all aspects of digital
television from transmission through interfacing, conditional access and interactivity for digital video, audio and data.
The consortium came together in 1993 to provide global standardisation, interoperatifityuase proof

specifications

Modal verbs terminology

In the present documerghall’, "shall not', "should', "should not', "may”, "need not, "will ", "will not", "can" and
"cannot' are to be interpreted as described in clause 3.2 & Tl Drafting RulegVerbal forms for the expression of

provisions).

"must" and 'must not' areNOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the delivery of TV content via HTTP adaptive strdaiifdigg on theMPEG DASH
specification1]. In order to improve interoperability, additional constraints and requirements are defined and a
selection of the video and audio codecs from the DVB toolbox are referenced that are technically appropriate for use
with MPEG DASH. The present document includes High Definition Television (HDTV), Ultra High Definition
Television (UHDTVand UHDTV2, High Dynamic Range (HDR) Television, High Frame Rate (HFR) Video and Next
Generation Audio (NGA)It also defines how to achielaw latency delivery and presentation of content.

The normative XML schemas referenced by the present document are attached as separate files contained in archive
ts_103285v01801p0.zipwhich accompanies the present document. The XML schemas includedgresent
document are informative.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version humber) or
non-specific. For specific references, only the cited version aplasnonspecific references, the latest version of the
referencd document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary faphkcation of the present document.

[1] ISO/IEC 230091:2019: "Information technology Dynamic adaptive streaming over HTTP
(DASH) -- Part 1: Media presentation description and segment formats".

[2] ISO/IEC TR 23002B: "Information chnology-- Dynamic adaptive streaming over HTTP
(DASH) -- Part 3: Implementation guidelines".

[3] ETSI TS 101 154: "Digital Video Broadcasting (DVB); Specification for the use of Video and
Audio Coding in Broadcast and Broadband Applications".

NOTE: The present document references éelded in TS 101 154 V2.8.1 and DVB BlueBook A001r20.

[4] ISO/IEC 1449615:2017: "Information technology Coding of audievisual objects-
Part15: Carriage of network abstraction layer (NAL) unit stired video in ISO base media file
format".

[5] IETF RFC 6381: "The 'Codecs' and 'Profiles' Parameters for "Bucket" Media Types".

[6] ISO/IEC 1449612:2015: "Information technology Coding of audievisual objects-
Part12:1SO basenedia file format".

[7] ISO/IEC 230017:2016: "Information technology MPEG systems technologies
Part7: Common encryption in ISO base media file format files".

[8] ISO/IEC 144963:2009/Amd 4:2013: "New levels for AA@rofiles".

[9] ISO/IEC 1449614: "Information technology Coding of audievisual objects- Part 14: MP4 file
format".

[10] ETSI TS 102 366: "Digital Audio Compression (A Enhanced A) Standard".

[1 ETSI TS 102 114:DTS Coherent Acoustics; Core and Extensions with Additional Profiles".
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[12] ISO/IEC 230031:2007: "Information technology MPEG audio technologies Part 1: MPEG
Surround”.

[13] EBU Tech 3380: "EBUIT-D Subtitling Distribution Formédt

[14] EBU Tech 3381: "Carriage of EBUT-D in ISO BMFF".

[15] ETSI EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI)
in DVB systems".

[16] ETSI ES 202 184: "MHE Broadcast Profile".

[17] IETF RFC 7230: "Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing".

[18] IETF RFC 6265: "HTTP State Management Mechanism".

[19 ISO/IEC 1449630: "Information technology Coding ofaudiovisual objects- Part 30: Timed

text and other visual overlays in ISO base media file format".

[20] ISO/IEC 1449622:2009: "Information technology Coding of audievisual objects-
Part22: Open Font Format".

[21] Recommendatin ITU-R BT.709: "Parameter values for the HDTV standards for production and
international programme exchange".

[22] W3C Recommendation (December 2012): "WOFF File Format 1.0".

NOTE: Available athttp://www.w3.org/TR/WOFF

[23] ETSI TS 103 1941: "Digital Audio Compression (A@) Standard; Part 1: Channel based
coding".

[24] IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".

[25] Void.

[26] W3C Recommendation (November 2008): "Extensible Markup Language (XML) 1.0".

NOTE: Available athttp://www.w3.org/TR/REE&ml/.

[27] W3C Recommendation (September 2012): "Media Fragments URI 1.0".

NOTE: Available at:http://www.w3.org/TR/medidrags/

[28] IETF RFC 5234: "Augmented BNF for Syntax Specifications: ABNF".
[29 ISO 86011:2004: "Date and time- Representations fonformation interchange Part 1: Basic
rules"”.

NOTE: Available athttps://www.iso.org/obp/ui#iso:std:iso:8601ed1:vl:en

[30] Void.

[3] ETSI TS 102 809"Digital Video Broadcasting (DVB); Signalling and carriage of interactive
applications and services in Hybrid broadcast/broadband environments".

[32 ETSI TS 101 499 (V3.1.1): "Hybrid Digital Radio (DAB, DRM, RadioDNS); SlideShow; User
Application Specification”.

[33 ETSI TS 103 19€: "Digital Audio Compression (A@) Standard; Part 2: Immersive and
personalized audio".

[34] ISO/IEC 230083:2019: "Information technology High efficiency coding and media deliverny i
heterogeneous environment$art 3: 3D audio”.

[35 IETF RF@648 fiThe Basel6, Base32, and Base64 Data Encailings

DVB BlueBook A168r5-1 (July 2022)


http://www.w3.org/TR/WOFF
http://www.w3.org/TR/REC-xml/
http://www.w3.org/TR/media-frags/
https://www.iso.org/obp/ui#iso:std:iso:8601:-1:ed-1:v1:en

13

[36] ISO/IEC 230018:2016: "Information technology MPEG systems technologies
Part8: Codingindependent code points".

[37] ISO/IEC 230033:2012: "Information technology MPEG audio technologies Part 3: Unified
speech and audio coding".

[38] Recommendation ITU4R BT.2020: "Parameter values for ultiagh definitiontelevision systems
for production and international programme exchange".

[39 Recommendation ITU4R BT.2100: "Image parameter values for high dynamic range television for
use in production and international programme exchange".

[40] ISO/INEC 2300019:2019/FDIS: "Information technology Multimedia application format
(MPEG-A) -- Part 19: Common media application format (CMAF) for segmented media
(2" edition)".

[41] ETSI TS 102 82:8-1 (V1.9.2): "Broadcast and Glime Services: Search, select, and rightful use

of content on personal storage systems ¢Anytime"); Part 3: Metadata; Sytart 1: Phase 4
Metadata schemas".

[42] ETSI TS 103 491: "DTSJHD Audio Format; Delivery of Channels, Objects and Ambisonic
Sound Fields".

[43] IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content".

[44] T/Al 109.2-2021 Intelligent Media CodingPart 2: Video

NOTE: Available athttp://avs.org.cn/AVS3_download/en_index.asp

[45] T/Al 109.6-2022 Intelligent Media Coding Part 6: Formats
[46] ANSI/SCTE 2141 MPEG DASH for IPBased Cable Services Part 1: MPD Constraints and
Extensions
[47] ANSI/SCTE 35 Digital Progma Insertion Cueing Message for Cable
2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
nonspecific. For specific references, only the cited version applies. Fesp®ific references, the latest version of the
referencd document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents & necessary for the application of the present document but they assist the
user with regard to a particular subject area

[i.1] DASH-IF: "Guidelines for Implementation: DASHF Interoperability Points VV3.0".

NOTE: Available athttp://dashif.org/guidelines/

[i.2] Void.

[i.3] Recommendation IT T.35: "Procedure for the allocation of ITUdefined codes for
non-standard facilities".

[i.4] TTML Media Type Definition and Profile Registry.

NOTE: Available athttps://www.w3.org/TR/ttmlprofile-reqistry/

[i.5] W3C Recommendation 17 Nawder 2016: "Media Source Extensions".

[i.6] Recommendation ITO H.265/ISO/IEC 2300&: "Information technology High efficiency
coding and media delivery in heterogeneous environmd?ast 2: High efficiency video coding”.
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[i.7] Abdelhak Bentaleb, Christian Timmerer, Ali C. Begen and Roger ZimmerrtiBandwidth prediction
in low-latency chunked streaming”, in Proc. ACM NOSSDAV, Amherst, Ni#e2019
(DOI=10.1145/3304112.3325611).

NOTE: Available athttps://doi.org/10.1145/3304112.3325611

[i.8] DASH.js Low Latency Streaming documentation

NOTE: Available ahttps://github.com/DaskndustryForum/dash.js/wiki/LowlLatencystreaming

[i.9] A. Bentaleb, M. N. Akcay, M. Lim, A. C. Begen and R. Zimmermann, "Catching the Moment with
LoL+ in Twitch-Like Low-Latency Live Streaming Platforms,” in IEEE Transaes on
Multimedia, doi: 10.1109/TMM.2021.3079288.

NOTE: Available at https://ieeexplore.ieee.org/document/9429986

[i.10] Theo Karagkioules, Rufael Mekuria, Dirk Griffioen, and Arjen Wagenaar. 2020. Online learning for low
latency adaptive stre@ing. In Proceedings of the 11th ACM Multimedia Systems Conference
(MMSys '20). Association for Computing Machinery, New York, NY, USA,i3X.

NOTE: Available orDOI: https://doi.org/10.1145/3339825.3397042

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the following terms apply:
access unitunit of a media stream with an assigned Media Presentation time

accessibility: degree to which a media contentcertain media content components are available to as many people as
possible

adaptation set: set of interchangeable encoded versions of one or several media content components

adjusted segment availability start time:time instant in walclock time at whth a Segment becomes an available
Segment

application: collection of assets and logic that together provide acegifained interactive service to the user
asset:content including media and metadata together with the rights to use the content byehepromider
audio bundle: set of audio programme components that contribute to the playout of one next generation audio decoder

audio preselection set ofaudio programmecomponents representing a version of the Programme that may be selected
by auser for simultaneous decoding

NOTE: An audio Preselection is a stdelection from all availablaudio programmecomponents of one
Programme. Araudio Preselection may be considered the NGA equivalent of audio services in
predecessor systems, whereby ematlio service comprises a complete audio mix.

audio programme @mponent: smallest addressable unit of the audio components of a Programme

available segmentsegment that is accessible at its assigned HIURE with optionally an assigned byte range that
when requested with an HTTP GET results in a reply with the Segment and a 2xx status code

auxiliary NGA stream: NGA stream delivered using NGA multtream delivery, and containing additioaadio
programme componefinot contained in the main NGA stream
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bitstream switching segment; segment that if present contains essential data to switch to the Representation it is
assigned to
content protection: protection of content such that it can only be presented by authorized Devices
content provider: entity that owss or is licensed to sell content or content assets

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

DASH metric: metric identified by a key and defined in ISO/IRG0091 [1]
decoder specific information:decoder configuration record

default audio Preselection:audio Preselection including aludio programme componertb be decodedhen a
player is unable to select from the available Preselections

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

event: aperiodic sparse mediame related auxiliary informatin to the DASHplayeror to an application
event stream:sequence of related events

group: collection of Adaptation Sets that are not expected to be presented simultaneously
HTTP-URL: URL with a fixed scheme ¢http" or "https'

index segnent: segment that primarily contains indexing information for Media Segments

initialization segment: segment containing metadata that is necessary to present the media streams encapsulated in
Media Segments

LBR: DTS-HD extension used to implement the lowtaite coding profile

low latency content:audio or video content that is constructed in a manner such that a low latency player can present it
with low latency

low latency player: player that supports the low latency features of the present document aidycback content
with low latency

main NGA stream: NGA stream delivered using NGA mufttream delivery, and containing at least alldhdio
programme componentorresponding to thdefaultaudioPreselection

media content:one media content period arcontiguous sequence of media content periods

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

media content component typesingle type of radia content such as audio, video, or text

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

media presentation: collection of data that establishes a bounded or unboumgsentation of media content

Media Presentation Description (MPD):formalized description for a Media Presentation for the purpose of providing
a streaming service

media presentation timeline: concatenation of the timeline of all Periods which itsetfasimon to all
Representations in the Period

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

media stream:encoded version of a rd& content component
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media Subsegmentsubsegment that only contains media data but no Segment Index
messagepart of an event containing information that is exclusively handled by the event handler
MPD start time: approximate presentation start time of a Media Segment signalled in MPD
MPD duration: approximate presentation duration of a Media Segment signalled in MPD

Multiple Representation, Multiple Preselections:configuration of multiple audio Representationattbhare the same
context of Preselection, and which convey one orenthan one audio Preselection

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

player: device responsible for retving and rendering media services
presentation time:time associated to an access unit that maps it to the Media Presentation timeline

remote element entity:entity that contains one or more elements and is referenced in the MPD with arlUHRLTP
containel in an@xlink:hrefattribute

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

segment: unit of data associated with an HT-TARL and optionally a byte range that are specified by an MPD
segment availability end time:time instant in waliclock time at which a Segment ceases to be an available Segment

segment availability start time: latest ime instant in walclock time at which a Segment becomes an available
Segment

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

Service Provider (SP):entity providing a service to the ender

Single Representation, Multiple Preselectionsconfiguration of an audio Representation that contains more than one
audio Preselection and comprises all audio programme components belonging to one audio bundle

Single Representation, Singl®reselection:configuration of an audio Representation that contains one single audio
Preselection

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

sub-representation: part of a Representation described in the MPD that is present in the entire Period

subs@ment: unit within Media Segment$at is indexed by a Segment Index

trick mode: playback in any mode other than forward playback at the recorded speed of the audio/video"datitent (
NOTE: Examples include fast forward, slow motion, reverse, and random access.

wall-clock time: time asstated byUTC

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of ¢hpresentiocument, the followingbbreviatios apply.

4CC Four Character Code
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Advanced Audio Coding

Advanced Audio Coding Low Complexity
Augmented Backudlaur Form

Dolby AC-3 audio coding system

NOTE: According to ETSI TS 102 364.(].

AC-4

Dolby AC-4 audio coding system

NOTE: According to ETSI TS 103 190 [23].

AD
AES
AOT
API
ARC
AVC
AVR
AVS3
BMFF
CBC
CBR
CDN
CENC
CMAF
CTR
DAB
DASH
DNS
DRC
DRM
DS
DSL
DTS
DTSHD

Audio Description

Advanced Encryption Standard

Audio Object Type

Application Programming Interface
Audio Return Channel

Advanced Video Coding

Audio/Video Receiver

The 3rd generation of the Audio Video coding Standard
Base Media File Format

Cipher Block Chaining

Constant Bit Rate

Content Delivery Network

Common ENCryption standard

Common Media Application Format
CounTeR

Digital Audio Broadcasting

Dynamic Adaptive Streaming over HTTP
Domain Name System

Dynamic Range Control

Digital Rights Management

Decoder Specific Information

Digital Subscriber Line

Generally referring to the DFED and DTSUHD audio coding systems
Extended DTS audio coding system

NOTE: According to ETSI TS02 114 11].

DTSUHD

The DTSUHD audio coding system

NOTE  According to ETSI TS 103 4947].

DVB
EBU
EBU-TT-D
GeolP
GOP
HbbTV
HD
HDMI
HDR
HDTV
HE-AAC
HEVC
HFR
HLG
HTTP
HTTPS
IDR
IETF
IRD

ISO BMFF
ISP

Digital Video Broadcasting
European Broadcasting Union
European Broadcasting Union Time TeRistribution
Geolocation by IP address

Group Of Pictures

Hybrid Broadcast Broadband TV
High Definition

High-Definition Multimedia Interface
High Dynamic Range

High Definition TeleVision

High Efficiency Advanced Audio Coding
High Efficiency Video Coding

High Frame Rate

Hybrid Log-Gamma

HyperText Transfer Protocol
Hypertex Transfer Protocol Secure
Instantaneous Decoding Refresh
Internet Engineering Task Force
Integrated Receivebecoder

ISO Base Media File Format
Internet Service Provider
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JTC Joint Technical Committee

KID Key Identification

LFE Low Frequency Effects

MHAS MPEG-H Audio Stream

MHEG Multimedia and Hypermedia information coding Expert Group
MHP Multimedia Home Platform

MIME Multipurpose Internet Mail Extensions
MPD Media Presentation Description
MPEG Moving Pictures Expert Group
MRMP Multiple Representation, Multiple Preselections
MSB Most Significant Bit

MSE Media Source Extensions

NAL Network Abstraction Layer

NGA Next Generation Audio

NTP Network Time Protocol

OETF Opto-Electrical Transfer Function
PCM Pulse Code Modulation

PES Packetised Elementary Stream

PID Packet Identifier

PPS Picture Parameter Set

PQ Perceptual Quantization

PS Parametric Stereo

PVR Personal Video Recorder

RAP Random Access Point

RFC Request For Comments

S/PDIF Sony Philips Digital Interface

SAP Stream Accss Point

SBR Spectral Band Replication

SD Standard Definition

SEI Supplemental Enhancement Information
SPS Sequence Parameter Set

SRMP Single Representation, Multiple Preselections
SRSP Single Representation, Single Preselection
SSL Secure Socketsayer

TCP Transmission Control Protocol

TTML Timed Text Markup Language

TV TeleVision

TVA TV Anytime

UHDTV Ultra High Definition TeleVision
UHDTV2 Ultra High Definition TeleVisio2

Ul User Interface

URI Uniform Resource Identifier

URL Uniform Resource Locator

URN Uniform Resource Name

uTC Coordinated Universal Time

UTF-8 UCS Transformation Formabit

uuID Unique Universal IDentifier

VBR Variable Bit Rate

VPS Video Parameter Set

VUI Video Usability Information

WOFF Web Open Font Format

XML eXtensible Markup Language
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4 DASH Constraints, HTTP Support, and
Synchronization

4.1 DVB Profile of MPEG-DASH

The DVB Profile of MPEGDASH, known as aflinteroperability poirt by MPEG, is based on the merging of the
ISO/IEC 230091 [1], ISO Base media fileormat live profileandISO Base media file format On Demand praoflle
addition it includesxlink" but only in combinationvith the actuatepropertyset to"onLoad'.

The DVB profile excludes multiplexed representations, segment list addressitidinkwith the actuate property set
to "onRequest

Two versons of the DVB DASH profile are defined, each with a uniqgue URNs as follows:

a) urn:dvb:dash:profile:dvaash:2014 is for use for presentations that comply thighpresent documeand
which, for eachmedia type that is included in the presentation, include at least one AdaptationSet that is
compatible with a player that does sopport any of HDR (clauses 5.26d5.2.7), HFR (clause 5.2.8) and
NGA (clauses 6.3.2nd6.8).

b) urn:dvb:dash:profile:dwvdash:2017 is for use for presentations that comply thighpresent documeand
which include one or more video or audio AdaptationSets that are only compatible with a player that supports

HDR (clause 5.2.6nd5.2.7), HFR (clause 5.2.8) or NGA (clause3.8and6.8) or are dependent on correct
processing of an EssentialProperty descriptor

4.2 Media Presentation Description Constraints

4.2.1 General

The MPD shall conform to the constraintciause4.2 in addition to the rules for the MPD as defined in
ISO/IEC 230®@-1 [1], clause?.3.

NOTE: MPDs, or their constituent parts, which do not conform to the constraidlatised.2 may be ignored by
theplayer

MPDs shall not containnreXML Document Type Definition"c!DOCTYPE ...>).

4.2.2 Constraints on Period elements (common Period constraints)
1  The Subset elemémay be ignored
1  The Period.SegmentList element shall not be present

1 If a Period element contains multiple Adaptation Sets @fttontentType=vided' then at least one
Adaptation Set shall contain a Role element v@tbchemeldUrizurn:mpeg:dash:role:201and
@valueZmain'.

1 Remote elements with @xlink:actuate setdoRequestmay be ignored
1 In aremote period @xlink:actuate shall not be presentdi a&ircular and repeated resolution
1  Each Period element shall conform to eitblause4.2.3 or 4.2.6.

NOTE: This means that each Period can be either based on ISO Base media file format live profile or ISO Base
media file format On Demand profile, but not any combination of both.

4.2.3 Constraints on Period elements conforming to Live profile

1  AdaptationSetlements that do not conform¢tause4.2.4 may be ignored
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4.2.4 Constraints on AdaptationSet elements (for Live Periods)
1  The @group attributenay be ignored
1  Any AdaptationSet without a @contentType attributmay be ignored
1  Adaptation Sets which contain BaseURL elements with Absolute BaseURLs may be ignored.
1  Any AdaptationSetvith a ContentComponerglement may be igpred.
NOTE 1: This is so that Adaptation Sets with multiplexed media streams may be ignored.

1  AdaptationSet element can be ignored unless AdaptationSet.SegmentTemplate is present and/or the
Representation.SegmentTemplatement is present for each Representation within this Adaptation Set.

NOTE 2: SegmentTimeline is supported according to ISO/IEC 23D[9.

1  AdaptationSet element that contains more than one Representation can be ignored unless all of the following
hold:

- AdaptationSet@segmentAlignment is present and has valtraebor '1'.

NOTE 3: Whilst segments are required to align within the Represensabf an AdaptationSet, there is no
requirement for alignment of segments betweeeAdaptationSeand anotherMPDs may contain
AdaptationSets that have different segment durations from each other.

- AdaptationSet@startWithSAP is present and has valdeoof2
- The MPD@maxSegmentDuraticattribute is preserdr MPD@type=static'.
i Representation elements that do not conforsh2d may be ignored

NOTE 4: AdaptationSets may legitimately include one or more pairs of Representations which, under the
requirements of clausk.4, conformanplayersare not required to switch betwe@&@ne example use
case for such an AdaptationSet can be found in cthude

4.2.5 Constraints on Representation elements (for Live Periods)

i Representations with a value of t@EmimeTypeattribute starting with a string other thamxx/mp4' where
XXX is one of'vided', "audid', "applicatiori or "text' may be ignored. Additional profile or codec specific
parameters may be added to the end of the value @thieneTypeattribute

1  Represertionsnot inferred to have an @profiles attribute equaluim:dvb:dash:profile:dwaash:isoffext
live:2014' may be ignored

NOTE: There is no 2017 version of the above profile URN.

1  Representations which contain BaseURL elements with Absolute BaseUsLisenignored.

4.2.6 Constraints on Period elements conforming to On Demand profile
1  The Period.SegmentTempaelement shall not begsent.

1  AdaptationSet elements that do not conforrlémise4.2.7 may be ignored

4.2.7 Constraints on AdaptationSet element (On Demand)
1  The @group attributenay be ignored
1  Any AdaptationSet withoutra@contentTypettributemay be ignored

1  Any AdaptationSetvith aContentComponerglement may be ignored
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NOTE 1: This is so that Adaptation Sets witfultiplexed media streams may be ignored.

1  AdaptationSet element can be ignored unless for each Representation within this Adaptation Set
Representation.BaseURL is present

1  If either the AdaptationSet.SegmentList or the AdaptationSet.SegmentTemplate édapnesent in an
AdaptationSet element then this AdaptationSet element may be ignored

1 If an AdaptationSet element contains more than one Representation ekbewthis AdaptationSet element
can be ignored unless AdaptationSet@subsegmentAlignmemisisirand has value 'tlue and
AdaptationSet@subsegmentStartsWithSAP is present and has value of 1 or 2

1  Representation elements that do not conforeianse4.2.8 may be ignored

NOTE 2: AdaptationSets may legitimately include one or more pairs of Representations which, under the
requirements of clausk.4, conformanplayers are not required to switch betwe€me example use
case for such an AdaptationSet can be found in cthude

4.2.8 Constraints on Representation element (On Demand)

1  Representations with a value of f@EmimeTypeattribute starting with a string other thamxx/mp4' where
XXX is one of'vided', "audid', "applicatiori or "text' may be ignored. Additional profile or codec specific
parameters may be added to the end of the value @theneTypeattribute

1  Representationsot inferred to have an @profiles attribute equaluim:dvb:dash:profile:dwvaash:isoffext
on-demand:2014may be ignored

NOTE: There is no 2017 version of the above profile URN.

1 If either the Representation.SegmentList or the Representation.SegmplatEeslement is present in a
Representation element then this Representation element may be ignored

1  If the Representation element does not contain a BaseURL element then this Representation element may be
ignored

i If Representation consists of a singleg8ient that complies with Indexed Media Segment or Indexed Self
Initializing Media Segment, this Representation element can be ignored urdessriBase@indexRange is
present.

4.2.9 Constraints for low latency content

1  Low latency content using chunked segments ¢taesd 1.18.1) that are available to players before they are
completeis signalled using th&egmentTempla@availability TimeOffset attribute in combination with the
SegmentTempla@availability TimeComplete attribute set'tialse'.

NOTE: The similarly named BaseURL@availabilityTimeOffset and BaseURL@availabilityTimeComplete
attributes are not used for the purposes of low latency live streaming.

1  The value of SegmentTemplate@avail@pllimeOffset shall not exceed the segment duration given by
SegmentTemplate@duration divided by the value of appropriate @timescale attribute.

EXAMPLE: An AdaptationSet using,84 second media segments with a 968 chunk duration would
typically be signalled witlsegmentTempla@availability TimeOffset=2,88" and
SegmentTempla@availabilityTimeComplete4alse'. These attributes taken together convey the
semantics that an incompletegment starts to become availabBB82econds prior to its segment
availability time.

1  Low latency content using short segments that do not need to be delivered progressively does not require
signalling using th&egmentTempla@availability TimeOffset or
SegmentTempla@availabilityTimeComplete attributes.

1 A ServiceDescription element containing zero or one Latency elements and zero or one PlaybackRate
elements should be used to describe low latency content, positioned at either the MPD or Period level as
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appropriate. If Scope elements are used then the schem&ldiidvb:dash:lowlatency:scope:201&an be
used to target low laten@layersadhering to the present document.

4.3 Segment Format Constraints

For Representations and Segments referred to by the Representations in thepeoffiie MPD for this profile, the
following constraints shall be met:

1  For Periods conforming tdause4.2.3 or 4.2.6:
- Representations and segments shall comply with the formats defined in ISO/IEC143D08ause?.3.

- In Media Segments, all Segment Ind&xdi) and Subsegment IndesgixX) boxes, if present, shall be
placed before any Movie Fragmetm@of) boxes

- Subtitle segments shall be available at or before the time at which other media segments with which they
are presented become available

- All the initialization segments for Representations within an Adaptation Set shall have the same sample
entry type (se¢SO/IEC1449612[6]). For example the inclusiorf @avcl and'ave3 based
Representations davc3 and'hevl based Representations within Atdaptation Set is not permitted.

- The movie fragment boxnioof) shall contain only one track fragment bdxaf).

- All Representations within an Adaptation Shall have the same track_ID. The track_ID is located in
the track header box and track fragment header box

- Representations should conform to the requirements for a CMAF Track defined in clause 7.3.2.2 of
ISO/IEC 2300019 [4Q]. Initialization segments should conform to the requirements for a CMAF Header
defined inclause7.3.2.1 of ISO/IEC 2300Q9 [40] and Media segments should conform to the
requirements for a CMAF fragment defined in clause 7.3.2.4 of ISO/IEC 2B®¢M)]. Conformance
may be signalled by the @segmentProfiles attribute in the Adap&siolmy brands defined in clause 7.2
of ISO/IEC 2300019 [40].

1  For Periods conforming tdause4.2.6:

- Each Representation shall hady one SegmenfThis segment shatomply with the SelfInitializing
Media Segment as defineddlause6.3.5.20f ISO/IEC 230091 [1].

- The segment shall contain only one single Segment Indegdidx) for the entire segment

- Representations should conform to the neraents for a CMAF Track File defined in clause 7.3.3.3 of
ISO/IEC 2300619 [40]. Conformance may be signalled by the @segmentProfiles attribute in the
Adaptation Set by brands defined in clause 7.2 of ISO/IEC 23D@(40]

As stated in clause 6.3.4.21&0/IEC 230091 [1], media segments may contain more tham pair ofmoof and

'mdat boxes. For example, a video segment may have one moof/mdat pair for each individual video frame, or it may
have all frames covered by a single moof/mdat pair, or it may have an intermediate number of frames covered by each
of a number of moof/mdat pains the segment. Similarly, an audio segment may have one moof/mdat pair for each
ISOBMFF audio sample or it may have all ISOBMFF audio samples covered by a single moof/mdat pair, or it may
have an intermediate number of samples covered by each of a ndmimfomdat pairs in the segment.

4.4 Presence of Attributes and Elements

Elements and attributes are expected to be present for certain Adaptation S&prsentations to enable suitable
initial selection and switching.

Specifically the following applies:
1  For any Adaptation Sets wittcontentType2vided' the following attributeshouldbe present

- @maxWidth(or @widthif all Representations have the sawidth)

DVB BlueBook A168r5-1 (July 2022)



23

- @maxHeighi(or @heightif all Representations have the same height)
- @maxFrameRat@r @frameRatéf all Representations have the same frame rate)
- @par(Picture Aspect Ratio)

NOTE: The attributeg@maxWidthand @maxHeightare expected to be used such that they describe the target
display size. This means that they may exceed the actual largest size of any coded Representation in one
Adaptation Set.

1  For any Representation within an Adaptation Set @itontentType-vided' the following attributes shall be
present:

- @width, if not present ithe AdaptationSeelement

- @height if not present inhe AdaptationSeelement

- @frameRateif not present inthe AdaptationSeelement

- @scanTypeif interlaced pictures are used witldny Representation the Adaptation Set

1  For any Representation within an Adaptation Set @ttontentTypetvided' the following attributes should
be presentr inherited from the Adaptation Set

- @sar (Sample Aspect Ratio)

i For any Representation within aadaptationSet with @contentTyp&#ded’ for which the picture aspect
ratio is other than 16:9, at least one of the attributes @par and @sar shall be present or inherited from the
AdaptationSet.

For any Representation or AdaptatiSet containing a FailoverContent element, a player may chodégedrethat
Representation or Adaptati@et.

4.5 Dimension Constraints

It is mandatory that:

The MPD size beforandafter xlink resolutionshall not exced 256Kbytes
The MPD has anaximum of 64 periods before and after xlink resolution
The MPD has a maximum of 16 adaptation sets per period

The MPD has a maximum of 16 representations per adaptation set

=A =4 =4 =4 =

Segment duratioshallbe at leas960ms, except for the last segmentaferiod which may be shorter

NOTE: This value is chosen to be close to one second. The specific value is a favourable duration for the
alignment of audio and video chunk durations iHa0Osystems, based on typical auffame duration
and efficient video GOP structures.

Subtitle segments shall have a maximum segment E&E2dbytes
Where subsegments are not signalled, each video segment shall have a duration of not hbsetosals.
Where subsegments are not sitpth each audio segment shall have a duration of not mord §wetonds.

Each videasubsegmerghall have a duration of not more thEmseconds

=A = =4 =4 =2

Each audisubsegmerghall have a duration of not more tHEmseconds.
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4.6 Server Requirements

ServersshallsupportHTTP 1.1 as defined iETF RFC7230[17] and the use of Cookies as specifiedEmF
RFC6265[19].

4.7 Availability Time Synchronization between Player and
Server

4.7.1 Background

MPEG DASH includes provision for MPDs and segments that appear and disappear over time. In order to properly
access these, DASH servers and Players should synchronize their clocks to a globally aceustdadand

Specifically Segment Availability Timesre expected tbe accurately announced in the MPD andRlagerneeds to
have access to the same time base as the MPD generation in order to enable a proper service. In order to ensure this, this
clause provides server anlayerrequirements to ensure proper operation of a live service.

4.7.2 Service Provider Requirements

If the MPD is dynamic or if theMPD@availabilityStartTimés present then the service provideall provide a MPD
as follows:

1  The MPD should contain at least dd&CTiming element(as defined ilSO/IEC 230091 [1]) with the
@schemeldURattributeset to one of the following:

- urn:mpeg:dash:utc:ntp:201

- urn:mpeg:dash:utc:htthead: 202

- urn:mpeg:dash:utc:httpsdate:2014
- urn:mpeg:dash:utc:httjso:2014

- urn:mpeg:dash:utc:httptp:2014

i If the MPD does not contain atyTCTiming elementhen the segments shall be availadti¢helatest at the
announced segment availability time using a globally accurate timing source with a tolerance of at most
200ms.

1 If the MPD contains ad TCTiming elementhen

- the announced timing information in thE CTiming elementshall be accessible to the DASHayer
and

- the segments shall be availabighelatest at the announced segment availability time in the MPD for
ary device that uses one of announced time synchronization methods at the same time.

If urn:mpeg:dash:utc:htthead:2014 is used, care must be taken to ensure that the server(s) being referenced will
respond with a Date header that represents the currantSimce the HTTP Date header represents the time the
response message was created and not the time that it was served from any cache, unintended behaviour may result
from using URLSs that point to cached content, e.g. via a CEBé&yh seconds can be addedemoved from UTC

periodically. This may affect long running live DASH streaansl in particular low latency strean@ontent providers

can provide signalling about the relationship between the availability time and current and upcoming leap seconds as
de<cribed inclausel1.18.2.4.

Servers may provide time using a different timoge to the one being used by Players or in the MPD.

4.7.3 Player Requirements

If the MPD is dynamic or if theMPD@availabilityStartTimes presentthenthe Playerdoesthe following:
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1 If the MPD does not contain atyTCTiming elementgas defined inSO/IEC 230091 [1]), thePlayershould
acquire an accurate watllock time from its system. The anticipated inaccuracy of the timing source should be
taken into account when requesting segments close to their segment availability time boundaries.

1 If the MPD contains a UTCTiming elemenith the @schemeldURI attribute set'tern:mpeg:dash:utc:http
head2014' or "urn:mpeg:dash:utc:httpsdate2014' then the following requirements apply:

- The Player shall use one of the timing information sources listed in the MPD to synchronize its clock.

- The Player shall not request segments prior to the segment availability start time with reference to any of
the chosen UTCTiming methods. The Player may take into account the accuracy of the timing source as
well as any transmission delays when it makesmnent requests.

1 If the Playerobserves that segments are not available at their segment availability start tiRlayénshall
use the recovery methods definectiausel0.8.

1  Playes should not access teerver indicated in thd TCTiming elementmore frequently than is necessary.
For example, it should not be requesting the time prior to retrieving every segment.

1  Players shall process at least the integer part of ameger value of seconds in time server responses in
format"urn:mpeg:dash:utc:httpsdate:201%4and, where supported, in formfatrn:mpeg:dash:utc:http
is0:2014.

i Low latency players shall be ableprocesa noninteger value of seconds in time server respottses
determine the time to stdecond accuracy.

4.8 MPD Update Requirements

4.8.1 Common supported MPD updates when @type =0 dy nami c 0

When an MPD with @typexlynami@ is updatedthe following changeare permitted and shall be supported by
players

1. Representations or AdaptationSet elements may be added to a Period (but not removed).

2. An Selementin &egmentTimeline Element may be added, removed or updated to include new segment
references and remove segment references that are no longer available.

MPD@typemay dange from dynamic to static (see 10.9.7 and 11.19).

BaseURL element in a Perioday be addd removedor updated

Eventsmaybe added or removed in an EventStream element

InbandEventStream or EventStream elemardyg be added or removed.

A Period Elemeniay beremovedwithout removing references to available segments.

A Period Elemenmay beadded without removing references to available segments.

ONoO O~

4.8.2 Optionally Supported MPD update Changeswh en @t ype=0dyn
When an MPD with MPD@type=0dynami eoptionalsfor pigyesisa¢asepgort. t he f o

1. Representation@bandwidthay bechange for a corresponding Representation or AdaptationSet in a
corresponding Period
2. UTCTimingElemenmay bechanged.

4.8.3 Constraints to MPD updates
When an MPD with MPD@t ype=o0dynamicd is. updated, the fo

Theattribute MPD@meShiftBufferDepthshallnot change

The attribute MPD@availabilityStartTinghallnot change

The attribute MPD@mé&BegmenbDurationshallnot changéo a larger duration.

The attribute Period@Assetldentifigallnot changdor a corresponding Period element.

Period@ d and @start for the s ammlnptehangeed and when N
A Role Element element a corresponding Rspntation or AdaptationSgtall notchange

oukrwNE
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7. An AudioConfiguration Element for a corresponding Representation or AdaptationSet in a corresponding
Periodshallnot change

8. The attributeSegmentTemplate@timescale for a corresponRiegresentation or AdaptationSet in a
corresponding Perioshallnot change

9. The attribute @contentType for a corresponding Representation or AdaptationSet in a corresponding Period
shall not change.

10. The attribute @codecs for a corresponding RepresentatiddaptationSet in a corresponding Persbell
notchange.

11. The attribute @id for a corresponding Representation or AdaptationSet in a correspondingtdinod
chang.

12. The attribute @lang for a corresponding Representation or AdaptationSet iespooring Perioghallnot
change

4.8.4 Required MPD updates

When an MPD with MPD@t ype=o0dyshalapphc 6 i s updated, the fo
1. The MPD@publishTime shall tsetto the time the MPD was published.

5 DASH Specific Aspects for Video

5.1 DASH Specific Aspects for H.264/AVC Video

51.1 Profiles Supported

Video encoded with H.264/AVC shall comply with the limitations set out in ETSI TS 1013)],5z1qusel.3.2.

DVB-DASH MPDs that include video encoded with AVC shall include content compatible with the avc_hd_50_level40
or avc_hd_60_level40 player conformance pdiram ETSI TS 101 1543 unless targeting devices that are known to
support other capabilities, e.g. aspect ratios other than 4:3 and 16:9.

Encoded videmnayuse additional luminance resdtuts for adaptive streamifigted inTable25 andTable26.

5.1.2 H.264/AVC Specifics
The encapsulation of H.264/AVC video data is based on the ISO BMFF as defined in ISO/IE€1544]96
Segments shall start with SAP types 1 or 2 as described in ISO/IEC-12466

Players which support H.264 shall support both sample entries'asaigand'avc3 (both storage for SPS/PPS within
theinitialization segment or inband within the media segment).

Contentshouldbe offered usingnbandStorage for SPS/PPS i.e. sampleiestavc3 and'avc4 based on
ISO/IEC 1449615[4]. Content nay be offered usingither of théavcl or 'avc2 sampleentries In this case,hte
Initialization Segment shall be common for all Representations within an Adaptation Set and the following shall hold:

1  For video Representatiorthewidth and height values ithetrack header box shall have the nominal display
size in square pixels after decodihfj264/AVC cropping, and rescaling.

1  Allinformation necessary to decode any Segment chosentfreRepresentations shall be provided in the
Initialization Segment. For example, movie box for video Representation shall cA284/AVC decoder
configuration records including all encoding parameters (i.e. Sequence Parameter Sets and Picture Parameter
Ses) used for Representations in the Adaptation fBetthe entire period.

Where'avc3 or ‘avc4 sample entries are used, video segments should contain all SPS and PPS NALs referenced by a
coded video sequence in the first access unit of that coded wdeerse. In any event, the content of a picture
parameter set with a particular pic_parameter_set_id shall not change within a coded vide@sequenc

Initialization segments being common means thaRafiresentations in akdaptionSet will have identicajl the same
'stsd box. There will be one entry in thsisd box for eachRepresentation. Representations encoded with different
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"parameterswill use the sampldescription_index in the Track Fragment Header to identify which of the sample
entries in théstsd box is applicable to them.

5.1.3 Signalling of the Codec Profile

For representations in the scopeDdB-DASH 2014profile, the video codec profile, level and constraints should be
signalled within the MPD using the @codecs attribEte.representations in the scope of the BVRSH 2017

profile, these shall be signalldflpresent, the value of the @codecs attritsltall be set in accdance withETF
RFC6381[5], clause3.3.

An H.264/AVC codec string is therefore of the form described by the following ABNF notationE3é&e
RFC5234[28]):

CODECSTRING = AVCVERSION'. " PROFILE CONSTRAINTS LEVEL

AVCVERSION = "a" "v" "c" ("1" / "2" | "3" [ "4")

PROFILE = HEXBYTE

CONSTRAINTS = HEXBYTE

LEVEL = HEXBYTE
HEXBYTE = 2(HEXDIG)

Where

AVCVERSION corresponds to the name of the sample description entry within an ISO BMFFEIles the name of
the AVCSampleEntry stored in ttetsd box for the media track.

PROFILE, CONSTRAINTS and LEVEL come from an SPS NAL unit, and arecals@ed within the
AVCDecoderConfigurationRecord

1  PROFILE is ehexadecimatepresentation of the AVCProfileIndication stored within the AVC Sample Entry

1  CONSTRAINTS is a hexadecimal representation of the profile_compatibility stored within the VisudéSamp
Entry.

1 LEVEL is a hexadecimal representation of the AVCLevellndication stored within the Visual Sample entry.

The values given for profile, catmaints and level shall be such tha®layerable to decode the identified profile and
level can decode theedia, but the values are not required to indicate the minimum capabilities required to decode the
media.

The @codecs attribute may be signalled on the AdaptationSet, in which slaaklie possible to decode every
representation within the AdaptationSet witRlayerwith capabilities matching the signalled requirements.

Examples of the signalling for vatis common profiles and levels are showmaile1.

Table 1: H.264/AVC Codec Parameter Examples

. @codecs Parameter @codecs Parameter
Profile Level

(avcl sample entry) (avc3 sample entry)
Constrained Baseline 2.1 avcl.42c015 avc3.42c015
Constrained Baseline 3.0 avcl.42c0le avc3.42c0le
Main 3.0 avcl.4d401le avc3.4d401e
Main 3.1 avcl.4d401f avc3.4d401f
High 3.0 avcl.64001e avc3.64001e
High 3.1 avcl.64001f avc3.64001f
High 3.2 avcl.640020 avc3.640020
High 4.0 avcl.640028 avc3.640028

5.1.4 Signalling within the AVCSampleEntry in an initialization segment

The AVCSampleEntry contained within the initialization segment dfl 264/AVC track contains a number of values
indicating information about the encodeédeo. These values shall always be set such that the encodedvialéo
Representations using thistialization segmentloes not exceed the size, profile, level or compatibility indicated
within the initialization segment, however the values argeaiired to indicate the exact size or nature of the specific
stream.
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5.2 DASH Specific Aspects for HEVC Video

521 HEVC Specifics

The encapsulation of HEVC video data in ISO BMFF is defined in ISO/IEC 14884. Playes which support
HEVC shallsupport both sample entriasing'hvcl and'hevl (both forage for VPS/SPS/PR@thin theinitialization
segment or inband within the media segment)

Segments shall start with SAP types 1 or 2 as described in ISO/IEC-1246B6Where’hevl sample entries are used,

video segments should contain all S8l PPS NALs referenced by a coded video sequence in the first access unit of
that coded video sequence. In any event, the content of a picture parameter set with a particular pic_parameter_set_id
shall not change within a coded video sequence.

5.2.2 Signalling of the Codec Profile

For representations in the scope of the DWBSH 2014 profile, lhe video codec profile, level amdnstraints should
be signalled within the MPD using the @codecs attritfee representations in the scope of the BVBSH 2017
profile, these shall be signalldflpresent, the value of the @codecs attribute shall be set in accordance with
ISO/IEC144%-15[4], clauseA.3.

NOTE 1 ISO/IEC 1449615 [4] containsa significant bug with the codec parameters that will be corrected in
Corrigendum 1. The text in the present document reflects the correction.

NOTE 2: An HEVC codec string is of the form described by the following ABNF notationl ESEE

RFC5234[28)):
CODECSTRING = CODEC'." PROFILE "." LEVEL "." CONSTRAINTS
CODEC = ("h" "e" "v" "1" [ "h" "vy" "c" "1" )
PROFILE = PROFILE_SPACE PROFILE_IDC "." PROFILE_COMPATIBILITY
PROFILE_SPACE = "™ [ALPHA

PROFILE_IDC = 1*3(DIGIT)

PROFILE_COMPATIBILITY = 1*8(HEXDIG)

LEVEL = TIER LEVEL_IDC

TIER= "L" / "H'

LEVEL_IDC = 1*3(DIGIT)

CONSTRAINTS = 2(HEXDIG)[ "." CONSTRAINTS]

Where:

CODEC corresponds to the name of the sample description entry within an ISO BMHAmISils.the name of the
HEVCSampleEntry stored in th&tsd box for the media track.

The othe values are generated from values carried within the HEVCDecoderConfigurationRecord, which itself
contains information from HEVC Parameter Sets

1 PROFILE_SPACE is the general_profile_space, encoded as no character (general_profile_spaceéA== 0), or
'B', 'C' for general_profile_space 1, 2,Beneral_profile_space is used to indicate the version of the HEVC
specification in which the profile is defined.

1 PROFILE_IDC is the decimal representation of general_profile_idc

1 PROFILE_COMPATIBILITY is general_pfide_compatibility_flags, but in reverse bit order, in a
hexadecimal representation (leading zeroes may be omitted)

1  TIER represents the general_tier_flag, withindicating the flag is 0, an#' indicating the flag is 1
1 LEVEL_IDC is the decimal represtation of general_level_idc

1  CONSTRAINTS is a hexadecimal representation of the general_constraint_indicatoE#flelgdyte is
separated by 'd, and trailing zero bytes may be omitted.

NOTE 3: The absence of a constraint being signalled@cadecs attribute does not imply that the constraint is
not met by the media.
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The values used shall be such th®iayerable to decode the identified profile and level can decode the media, but the
values are not required to indicate the minimum capasilrequired to decode the media.

The @codecs attribute may be signalled on the AdaptationSet, in which slaalkhie possible to decode every
representation within the AdaptationSet witRlayerwith capabilities matching the signalled requirements.

Examples of the signalling for various common profiles, level and constraint combinations are shabie

Table 2: HEVC Codec Parameter Examples

@codecs Parameter| @codecs Parameter

Profile Level | Tier Constraints (hvcl sample entry)| (hev1 sample entry)
None hvcl.1.6..93.00 hev1.1.6.0.93.00
Main 3.1 Main |progressive_source, frame_only, hvel 1.6.L93.B0 hevl.1.6..93.B0
non_packed T e
None hvcl.1.6.0.123.00 hev1.1.6..123.00
Main 41 Main ﬁgc;]g_rs;s;(\; ed—source' frame_only, |y 0116112380  |hev1.1.6..123.80
None hvcl.1.6.L153.00 hev1.1.6..153.00
Main 5.1 Main |progressive_source, frame_only, hvel.1.6.L153.80 hevl 1.6.L153.B0
non_packed T ) T )
None hvcl.2.4.093.00 hev1.2.4.1.93.00
Main10 3.1 Main ﬁgc;]g_rs;s;(\; ed—source' frame_only, 1pe1 2 4.193.80 hev1.2.4.L93.B0
None hvcl.2.4.L.123.00 hev1.2.4..123.00
Main 10 4.1 Main |progressive_source, frame_only, hvel.2.4.L123.80 hevl 2.4 L123.B0
non_packed T ) T )
None hvcl.2.4.0.153.00 hev1.2.4..153.00
Main 10 51 Main |progressive_source, frame_only, hvel.2.4.L153.80 hev1.2.4.L153.B0
non_packed T ) T )
5.2.3 Profiles Supported

Video encoded with HEVC shall comply with the limitations set out in ETSI TS 1013]5ddusel .3.3

DVB-DASH MPDs that include video encoded with HEVC shall include content compatible with at least one of the
HEVC player conformance points from ETSI T81 154 B] unless targeting devices that are known to support other
capabilities, e.g. aspect ratios other than 4:3 and 16:9.

Encoded video may use atidnal luninance resolutions for adaptigereaming listed ifable25, Table27 and Za

5.2.4

ISO/IEC 1449615 [4] clauses 8.3.2 and 4.3.2 allow for SEI messages in general to be contained in parameter set arrays
or in media samples.

Location of SEI messages

Where it is necessary to includ&IlSnessages in a Representation to give information which alters or supplements that
specified in VPS, SPS or PPS (for example updates to transfer characteristics carried in the VUI fields), then those SEI
messages should be placed as follows:

1  For hevl steams with parameter sets within the media samples, such SEI messages are included in the media
samplesand shall be placed as specified in ETSI TS 101 3pdlduse L.3.3.8

1  For hvcl streams with parameter sets within the sample entriesimitifléezation segment, such SEI
messages are includedthe HEVC decoder configuration record (see ISO/IEC 14v8@l] clause 8.3.3.1n
the sample entries and apply to all coded video sequences in the Represéatgtiil array shall be placed
after all arrays carrying NAL units of type VPS_NUT, SPS_NUT an8_RRJT.

The present document does not constrain the location of other types of SEI message.

NOTE: As defined in ISO/IEC 144965 [4], clause 8.3.3.1.3 only SEI messages of a declarative nature and
which affect the entire stream may be placed in the sample entries.
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Colour format and transfer characteristics signalling

Information on colour primaries, matrix coefficients and transfer characteristics may be signalled using
EssentialProperty ddupplementalProperty descriptors applied to an AdaptationSet as defined in this clause.

Table3 lists the @chemeldUri attbute values defined for this signalling, and the associated semantics when used

within an EssentialProperty or SupplementalProperty descriptor of an AdaptationSet.

This signalling shall only be applied at the AdaptationSet level, i.e. all RepresentatmesAdaptationSet are
required to have the same colour primaries, matrix coefficients and transfer charactieristick. case, where no
descriptor is premnt, it may be assumed that the Recommand&emommendatiofiTU-R BT.709[21] value applies.

The @value attribute of the descriptors using these schemes shall be an integer value didinle@,ir3 or 4 of

ISO/IEC 230018 [36].

The walues used in EssentialProperty descriptors with schemeaspeg:mpegB:cicp:ColourPrimaries ,

urn:mpeg:mpegB:cicp:MatrixCoefficients

urn:mpeg:mpegB:cicp: TransferCharacteristics
characteristics

matrix_coeffs andtransfer_

and

shall match the values of tieelour_primaries
fields respectively of the VUI.

Table 3: Colour format and transfer characteristic signalling

@schemeldUri

Use in EssentialProperty
descriptor

Use in SupplementalProperty
descriptor

urn:mpeg:mpegB:cicp:ColourPrimaries

Indicates that the player has to
support the specified colour
primaries in order to correctly
present any Representation
within the AdaptationSet.

Not defined

urn:mpeg:mpegB:cicp:MatrixCoefficients

Indicates that the player has to
support the specified matrix
coefficients in order to correctly
present any Representation
within the AdaptationSet.

Not defined

urn:mpeg:mpegB:cicp: TransferCharacteristics

Indicates that the player has to
support the specified transfer
characteristics in order to
correctly present any
Representation within the
AdaptationSet.

Indicates that the
Representations of this
AdaptationSet have transfer
characteristics that are better
described by this descriptor than
any EssentialProperty descriptor
with the same @schemeldUri.
This value should be used in
preference by players that
support it.

5.2.6

High Dynamic Range using HLG10

The bitstream format for HLG10 shall be as defined in clause L.EISITS 101 1543], particularly clause L.3.3.6.
Clauseb.2.4 contains guidance on the location of certain types of SEI mesBag@lternative_transfer_characteristics
SEI message shall be located in accordance with that guidance.

Except where a DASH MPD is intended for use only with players already known to support BT.2020, use of HLG10
within an AdaptationSet shall be signalled as follows:

1  MPD and AdaptationSet profile signalling in accordance with cldusidicating urn:dvb:dash:profile:dvb
dash:2017

1  An EssentialProperty descriptor with @schemeldUri =
"urn:mpeg:mpegB:cicp:ColourPrimaries " and@value=9"

1  An EssentialProperty descriptor widschemeldUri =

"urn:mpeg:mpegB:cicp:MatrixCoefficients "and @value=9"
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An EssentialProperty descriptor with @schemeldUri =
"urn:mpeg:mpegB:cicp: TransferCharacteristics " and @value=14" (indicating
BT.20200ETF)

A SupplementalProperty descriptor with @scleéri =
"urn:mpeg:mpegB:cicp: TransferCharacteristics " and@value=18" (indicating preferred
transfer characteristics of BT.2100 HLG system)

NOTE: Signalled in this way, HLG10 content is backwards compatible with players supporting BT.2020.

An MPD and AdaptationSet for use only with players known to support BT.2020 may use:the:dash:profile:dvb
dash:2014rofile identifier and omit the three EssentialProperty descriptors listed abiow&upplementalProperty
descriptor should still based.

5.2.7

High Dynamic Range using PQ10

The bitstream format for PQ10 shall be as defined in clause L.EBSITS 101 1543], particularly clauses L.3.3.6
and L.3.3.10.

Use of PQ10 within an AdaptationSet shall be signalled as follows:

il

MPD and AdaptationSet profile signalling accordance with claugel indicating urn:dvb:dash:profile:dvb
dash:2017

An EssentialProperty descriptor with @schemeldUri =
"urn:mpeg:mpegB:cicp:ColourPrimaries "and@value=9"

An EssentialProperty descriptor with @someldUri =
"urn:mpeg:mpegB:cicp:MatrixCoefficients " and@value=9"

An EssentialProperty descriptor with @schemeldUri =
"urn:mpeg:mpegB:cicp: TransferCharacteristics "and@value®16" (indicating BT.2100 PQ
system)

In addition to the aboveequirements, if a bitstream using PQ10 contains SEI messages carrying HDR dynamic
mapping information, the presence of HDR dynamic mapping information in an AdaptationSet shall be signalled as

follows:

il

A SupplementalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr - dmi" and @valuetST209410" if the HDR dynamic mapping information
conforms to the encoding constraints in clause L.3.3.10.4.1 of E33D1 154 3].

A SupplementalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr - dmi" and @valuetSL-HDRZ2" if the HDR dynamic mapping information conforms
to the encoding constraints in clause L.3.3.1004 2TSITS 101 154 3].

A SupplementalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr - dmi" and @valuesST209440" if the HDR dynamic mapping information
conforms to the encoding cstnaints in clause L.3.3.10.408 ETSITS 101 154 3].

NOTE: An AdaptationSet may have multiple SupplementalProperty descriptors for HDR dynamic gnappin

information if the Representations contain SEI messages for multiple HDR dynamic mapping
technologies.

If an AdaptationSet is signalled with any of the above descriptors, dynamic mapping information according to the
signalled HDR dynamic mapping schemeqlsall be present for all frames for all Representations in the AdaptationSet.
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5.2.8 Temporal Layers

5281 Introduction

HEVC coding has a concept of temporal layers (also called sub layers) which allow the encoding of video such that a
lower frame rate and a higher frame rate can be encoded together, allowing the player to decode either the temporal
layer in the encoded bitstream carrying just the lower frame rate or the entire encoded bitstream enabling presentation
of the higher frame rat&his is enabled by the use of a temporal ID being signalled in every NALNAitunits from
temporal layers higher thareeded can be discardeélither by a decoder or a packagés produce the bitstream for

the required frame rate.

In some cases, broadcasters may wish to postprocess a stream used in broadcast to generate one (or more)
Representations for DVB DASH. lhis case, the SPS of the video stream in every Representation may indicate profile,
level and compatibility flags for all layers which were encoded, and not just for the layer(s) included in that
Representation.

Representationshallnot contain NAL unitsfrom a temporal layer which has a frame rate exceeding the frame rate
signalled for the Representation.
5.2.8.2 Signalling of Temporal Layers

Where HEVC video has been encoded using temporal layers, every Reprasshtdtinclude a

Supplementd&roperty Descriptor indicating the HighestTid (Highest Temporal ID) present in the Representation, either
by explicit signalling on the Representation or inheritance from the containing Adaptati@V8dDASH defines the
following scheme to signal the HighestTid and this schehadlbe used:

i @schemelDUri'urn:dvb:dash:highest_temporal_id:2017
1  @value: decimal representation of the Highest Temporal ID

NOTE: This descriptor is particularly required when the SPS of the video stretraties profile, level and
compatibility flags for all layers which were encodgdr the decoding process definediause8.1.2 of
RecommendatiofiTU-T H.2651SO/IEC 230082 [i.6] the decoder needs to use the HighestTid value to
determine the values which apply to the Representation it is decoding.

5.2.8.3 Temporal Layers Carried in a Single Representation

Represent&ns may contain NAL units from more than one temporal layerthis case the Highest Temporal ID
signalledshallbe that of the highest temporal layer in the Representation, and the @frameRate attribute of the
Representation element (or inherited frora Adaptation Se3hallrefer to the highest temporal layer in the
Representation.

5.2.8.4 Temporal Layers Carried in Separate Representations

The present document does not support Temporal layers carried in separate representations.

5.3 DASH Specific Aspects for VVC Video

5.3.1 VVC Manifest and Segment requirements

The encapsulation of VVC video data in ISO BMFF is defined in ISO/IEC 14898]. Players which support VVC
shall support both sample entries using vvcl' and 'vil' (both storage for VPS/SPS/PPS within the initialization segment
or inband within the media segment).

Segments shall start with SAP types 1 or 2 as described in ISO/IEC-12488Where 'vvil' sample entries are used,

video segments should contain all SPS and PPS NALs referenced by a coded video sequence attesditmit of

that coded video sequence. In any event, the content of a picture parameter set with a particular pic_parameter_set_id
shall not change within a coded video sequence.
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5321 Common Constraints

5.3.2.1.1 Encoding
DASH Representations camg VVC content shall conform to

1 the Segment and Representation Constraints of the DASH profiles for CMAF content as defined in
ISO/IEC 230091 [1], clause 8.12.4.2, and

1 VVC CMAF tracks as defined in Annex M of ISO/IEC 23009 [4Q] for the baseline VVC media
profile, and

1 One of the VVC conformance point from ETSI TS 101 154 [3] clause 5.15, and
1 DVB-DASH Representations as defined in claugé the present document.
DASH Adaptation Sets carrying VVC content shall conform to

1 the Adaptation Set Constraints of the DASH profiles for CMAF content as defined in ISO/IEC
230091 [1], clause 8.12.4.3.

1 VVC CMAF Switching Set constraints as defined inngr M of ISO/IEC 230049 [4(Q] for the
baseline VVC media profile.

1 DVB-DASH Adaptation Sets as defined in clause 4 of the preseniment.

53.2.1.2 Decoding

Players which support VVC shall support playback of DASH Adaptation Sets carrying VVC content. In particular, the
following applies:

1 Players supporting VVC playback shall support the decoding capabilities of the relevant VVC
conformance points as defined in ETSI TS 101 154 [3] clause 5.15.

1 Players supporting VVC shall support the playback requirements as documented in 10.21.1 of this
document

1 Players supporting VVC should support the following playback requirements as docuimented
clause 10.21.2

5.3.2.2 vvc_uhdl_hdr

DASH Representations and players supporting the vvc_uhd1_hdr conformance point shall conform to the requirements
specified in ETSI TS 101 154 [3] clause 5.15.2.

5.3.2.3 vvc_uhdl_hdr_hfr

DASH Representations andagkrs supporting the vvc_uhd1_hdr_hfr conformance point shall conform to the
requirements specified in ETSI TS 101 154 [3] clause 5.15.3.

5.3.24 vvc_uhd2_hdr

DASH Representations and players supporting the vvc_uhd2_hdr conformance point shall cotfferragoirements
specified in ETSI TS 101 154 [3] clause 5.15.4.

5.3.2.5 vvc_uhd2_hdr_hfr

DASH Representations and players supporting the vwc_uhd2_hdr conformance point shall conform to the requirements
specified in ETSI TS 101 154 [3] clause 5.15.5.
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5.3.3 Signalling of the Codecs Parameter

For Adaptation Sets and Representations for VVC in DVB, the video codec profile, level and constraints shall be
signalled within the MPD using the @codecs attribute in accordance with the baseline VVC media puwifiésl Spe
ISO/IEC2300019 [40], clause M.4

The values used shall be such that a Player able to decode the identified profile and level can decode the media, but the
values are not required to indicate the minimum capabilities required to decodedize

Examples of the signalling for various common profiles, level and constraint combinations are sfabieda

Table 3a: VVC Codec Parameter Examples

Profile Level | Tier Constraints @codecs Parameter @checs Parameter
(vvcl sample entry)| (vvil sample entry)
Main 10 3.1 Main None vvcl.1.L51.CQA wil.1l.L51.CQA
Main 10 4.1 Main None vvcl.1.L67.CQA wil.1l.L67.CQA
Main 10 5.1 Main None vvcl.1.L83.CQA wil.1.L83.CQA
Main 10 6.1 Main None vvcl.1.L99.CQA wil.1.L99.CQA

5.34 Location of SEI messages

ISO/IEC 1449615 [4] clause 11.2.3 allogfor SEI messages in general to be contained in parameter set arrays or in
media samples.

Where it is necessary to include SEI messag a Representation to give information which alters or supplements that
specified in VPS, SPS or PPS (for example updates to transfer characteristics carried in the VUI fields), then those SEI
messages should be placed as follows:

1 For wvil streams witlparameter sets within the media samples, such SEI messages are included in
the media samples and shall be placed as specified in ETSI TS 1(d] tige 5.15.1.

1 For vvcl streams with parameter sets within the sample entries in the initialization segment, such SEI
messages are included in the VVC decoder configuration record (see ISO/IEC1B44P6lause
11.2.4.2) in the sample entries and apply to all coded video sequences in the Representation. Any SEI

array shall be placed aftall arrays carrying NAL units of type VPS_NUT, SPS_NUT and
PPS_NUT.

NOTE: As defined in ISO/IEC 144965 [4], clause 11.2.4.2.3 only SEI messages of a d&dle nature and which
affect the entire stream may be placed in the sample entries.

5.3.5  Colour format and transfer characteristics signalling

The same signaling aefinedin clause 5.2.5 applies.

5.3.6 High Dynamic Range using HLG10

The same signalingsdefinedin clause 5.2.6 applies.

5.3.7 High Dynamic Range using PQ10

The same signaling aefinedin clause 5.2.7 applies.

5.3.8  Temporal layers

The same constraints dsefinedin clause 5.2.8 apply.
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54 DASH Specific Aspects for AVS3 Video

5.4.1  AVS3 related manifest requirements

There are no additional constraints applied to the manifest in order to represent video encoded with AVS3.
54.2 Conformance Points

5421 Common Constraints

54211 Encoding
DASH Representations carrying AVS3 content shall conform to

1 the Segment and Representati@onstraints of the DASH profiles for CMAF content as defined in
ISO/IEC230091 [1], clause 8.12.4.2, and

1 the AVS3 CMAF track format as defined in claisé.5, and

1  one of the AVS3 conformance points from ETSI TS 101 Bp4and

1 the DVB-DASH Representations as defined in cladisé the present document.
DASH Adaptation Sets carrying AVS3 contentllbanform to

1 the Adaptation Set Constraints of the DASH profiles for CMAF content as defined in ISO/IEG 28009
clause 8.12.4.3, and

1 the AVS3 CMAF Switching Set constraints as defined in T/Al 10855 gnd

1 the DVB-DASH Adaptation Sets as defined in cladsaf the present document.

54.2.1.2 Decoding

Players which support AVS3 shall support filagk of DASH Adaptation Sets carrying AVS3 content. In particular,
the following applies:

1  Players supporting AVS3 playback shall support the decoding capabilities of the relevant AVS3 conformance
points as défied in ETSI TS 101 1543].

5.4.2.2 avs3_uhdl_hdr Conformance Point

DASH Representatiaand players supporting the aveBd1_hdr conformance point shall conform to the requirements
specified iNETSI TS 101 1543] clause 516.3.

5.4.2.3 avs3_uhdl_hdr_hfr Conformance Point

DASH Representatiorend players supporting the avs®d1_hdrhfr conformance point shall conform to the
requirementspecified inETSI TS 101 1543] clause 5.16.4

5.4.2.4 avs3_uhd2_hdr Conformance Point

DASH Representatiaand players supporting the aveBd2_hdr conformance point shall conform to the requirements
specified INETSI TS 101 1543] clause 5.16.5

5425 avs3_uhd2_hdr_hfr Conformance Point

DASH Representatits and players supporting the avsB®_hdr_hfr conformance point shall conform to the
requirementspecified inETSI TS 101 1543] clause 5.16.6
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5.4.3 Signalling of the Codecs Parameter

For AdaptatiorSets and Representations for AVIBDVB, the video codec profile arldvel shall be signalled within
the MPD using the @codecs attribute in accordavittethe semantics defined in Annex A of T/Al 10945

The values used shall be such that a Player able to decode the identified profile and level can decode the media, but the
values are not required to indicate the minimum capabitigigaired to decode the media.

Examples of the signalling for various common profiles and levels are shovabi@3b.

Table 3b: AVS3 Codecs Parameter Examples

Profile Level @codecs Parameter
High 10-bit 6.0.60 avs3.32.44
High 10-bit 10.0.120 avs3.32.68
High 10-bit 10.4.120 avs3.32.69

5.4.4  AVS3 elementary streams and sample definitions

5.4.4.1 Overview

This clause defines the carriage of AVS3 elementary streams,iasdief T/Al 109.2 44] in the 1ISO base media file
format. The elementary stream structure is provide in clauSample and configuration definition is provided in
clause0. Derivation from ISO base media file foat is provided in clausg

Internet media applications require defined values for the Codecs parameter specified in IETF RECf6B8830Q
BMFF Media tracks, the 'codecs' parameter for the AVS3 codec is defined in appendix A of T/AUED9.6 [
5.4.4.2 Elementary stream structure

An AVS3 video elementary stream contains aliling related structures as well as information related to coding and
final displaying of the video sequence.

A video sequence is the highest syntax structure of bitstream. The video sequence begins with the first sequence header,
and the sequence end cadevideo edit code indicates the end of a video sequence. The sequence header between the
first sequence header of the video sequence and the sequence end code or video edit code that appears first is the
repetitive sequence header. Each sequence hadddowed by one or more coded pictures, and each picture should

have a picture header before it. The coded pictures are ordered accordingly in the bitstream. The order of these pictures
in the bitstream is the same as one in decoding, but it can beedtffeom display order.

5.4.4.3 Sample and configuration definition

An AVS3 video samplas defined in T/Al 109.64p] contains asingle AVS3encoded imagaccording to T/AI109.2
[44].

The use, syntax and semantics of the AVS3 decoder configuration record are defined in clause 5.2.2 of T44]109.6 |

5444 Derivation from ISO base media file format

AVS3 video streams shall use the 'avs3' sample entry as defined in T/AI 459.6 [

5.4.5 AVS3 CMAF track format

ISO/IEC 2300019 [40] defines structural constraints on ISOBMFF files additional to ISO/IEC 14296] for the
purpose of, for example, adaptive bitrate streaming or for protecting files. Conformance to these structural constraints is
signalled by the premice of the brancdmfc in theFileTypeBox

If a CMAF video track uses the braads3 , it is called a CMAF AVS3 Track and the following constraints, defined in
the CMAF Media Profile for AVS3 apply:

1 Itshall use an AVS3SampleEntry as defined in clausefol3 109.6 [45]
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1 It may use multiple sample entries, and in that case the following values shall not change in the track

- profile_id, level_id,sample_precision, encoding_precision in the sequence header

- sample_range, colour_primaries, transfer_characteristics and matrix_coefficients in the sequence display

extension

5.4.6

Colour format and transfer characteristics signalling

Information on colour primaries, matrix coefficients and transfer characteristics may be signalled using
EssentialProperty or SupplementalProperty descriptors applied to an AdaptationSet asrd#finedaiuse.

Table3clists the @chemeldUri attribute values defined for this signalling, and the associated semantics when used

within an EssentialPropiy or SupplementalProperty descriptor of an AdaptationSet.

This signalling shall only be applied at the AdaptationSet level, i.e. all Representations in one AdaptationSet are

required to have the same colour primaries, matrix coefficients and transfectehiaticsin each case, where no
descriptor is present, fihay be assumed that the Recomdaion ITUR BT.709 21] value applies.

The @value attribute of the skiptors using these schemes shall be an integer value defined irbU,aileor 520f

T/AI 109.2 [44].

The values used in EssentialProperty descriptors with schemegs3:p6:2022:ColourPrimaries ,

urn:avs3:p6:2022:MatrixCoefficients
the values of theolour_primaries

, matrix_coefficients

andurn:avs3:p6:2022:TransferCharacteristics
andtransfer_characteristics

respectively of theequence display extension

shall match
fields

Table 3c: Colour format and transfer characteristic signalling

@schemeldUri

Use in EssentialProperty descriptor

Use in SupplementalProperty
descriptor

urn:avs3:p6:2022:ColourPrimaries

Indicates that the player has to support
the specified colour primaries in order
to correctly present any
Representation within the
AdaptationSet.

Not defined

urn:avs3:p6:2022:MatrixCoefficients

Indicates that the player has to support
the specified matrix coefficients in
order to correctly present any
Representation within the
AdaptationSet.

Not defined

urn:avs3:p6:2022:TransferCharacteristics

Indicates that the player has to support
the specified transfer characteristics in
order to correctly present any
Representation within the
AdaptationSet.

Indicates that the
Representations of this
AdaptationSet have transfer
characteristics that are better
described by this descriptor than
any EssentialProperty descriptor
with the same @schemeldUri.
This value should be used in
preference by players that
support it.

5.4.7

High Dynamic Range using HLG10

The bitstream format for HLG10 shall be as defined in clause 5.16.EPSITS 101 154 3).

Except where a DASH MPD is intended for use only with players already known to support BT.2020, use of HLG10

within an AdaptationSet shall be signalled as follows:

1  MPD and AdaptationSet piitd signalling in accordance with clauéd. indicating
urn:dvb:dash:profile:dwdash:2017
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1  An EssentialProperty descriptor with @schemeldUri =
"urn:avs3:p6:2022:ColourP rimaries " and @value%9"

1  An EssentialProperty descriptor with @schemeldUtim:avs3:p6:2022:MatrixCoefficients and

@valuez9"

1  An EssentialProperty descriptor with @schemeldUri =
"urn:avs3:p6:2022: TransferCharacteristics "and @valuex14"

An MPD and AdaptationSet for use only with players known to sugpectbmmendation ITU4R BT.2020[38] may
use theurn:dvb:dash:profile:dalash:2014rofile identifier and omit the three EssentialProperty descriptors listed
above.

5.4.8 High Dynamic Range using PQ10
The bitstream fomat for PQ10 shall be as defined in clabsks.2.50f ETSITS 101 154 3].
Use of PQ10 within an AdaptationSet shall be signalled as follows:

i MPD and AdaptationSet profile signalling in accordance with cldusmdicating
urn:dvb:dash:profile:dHaash:2017

1  An EssentialProperty descriptor wi@schemeldUri =
"urn:avs3:p6:2022:ColourPrimaries "and @value*9"

1  An EssentialProperty descriptor with @schemeldUtum:avs3:p6:2022:MatrixCoefficients and

@value=9"

1  An EssentialProperty descriptor with @schemeldUri =
"urn:avs3:p6:2022:TransferCharac teristics "and @value*14"

In addition to the above requirements, if a bitstream using PQ10 coexdémsiormessages carrying HDR dynamic
mapping informationthenthe presence of HDR dynamic mapping information in an AdaptationSet stsadjnadied
as follows:

1 A SupplementalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr -dmi" and @value="ST20940" if the HDR dynamic mapping information conforms
to the encoding constraints in clats6.2.5.4.2f ETSITS 101 1543].

1 A SupplematalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr -dmi" and @value="StHDR2" if the HDR dynamic mapping information conforms to
the encoding constraints in clausé6.2.5.4.0f ETSITS 101 154 3].

1 A SupplementalProperty descriptor with @schemeldUri =
"urn:dvb:dash:hdr -dmi" and @value="ST20940" if the HDR dynamic mapping information conforms
to the encoding constraints in clals6.2.5.4.%f ETSITS 101 154 B].

NOTE: An AdaptationSet may have multiple SupplementalProperty descriptors for HDR dynamic mapping
information if the Representations contain messages for multiple HDR dynamic mapping technologies.

If an AdaptationSet is signalled with any oéthbove descriptors, dynamic mapping information according to the
signalled HDR dynamic mapping scheme(s) shall be present for all frames for all Representations in the AdaptationSet.
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6 DASH Specific Aspects for Audio

6.1 Common DASH Specific Aspects for Audio

6.1.1  Adaptation Sets and Representations

Players may ignore Adaptation Sets where the four character codes beginning each Representation's @codecs attribute
(when present) differ either from each other or from the fouracher code in any @codecs attribute of the Adaptation
Set itself (when present).

All audio Representatiorexcept for those that refer to NGA Auxiliary Audio streashall either define or inherit the
elements and attributes showriTable4.

Table 4: Mandatory Elements and Attributes For All Representations
within an Audio Adaptation Set

Parameter Description Commonality Between Representations
@mimeType Specifies the MIME
type of the

concatenation of the
Initialization Segment,
if present, and all Shall be common between all Representations in an Adaptation Set.
consecutive Media
Segments in the
Representation, e.g.
"audio/mp4".
@codecs Specifies the codec
for the
Representation,
e.g. "'mp4a.40.5" for
HE-AAC.
@audioSamplin |Specifies the output
gRate sampling rate of the
codec in units of Hz,
e.g. "48 000" for

Should be common between all Representations in an Adaptation Set to
ensure seamless transitions (see note 1).

Should be common between all Representations in an Adaptation Set to
ensure seamless transitions (see note 1).

48 kHz.
AudioChannelCo|Specifies the channel
nfiguration configuration and

Should be common between all Representations in an Adaptation Set to

layout for e.g. mono, o
Y 9 ensure seamless transitions (see note 1 and note 2).

stereo, or 5.1
surround.

NOTE 1: Clause 10.4 sets out the requirements for seamless transitions between audio Representations.
NOTE 2: Clause 6.7.3 defines an exception for Adaptation Sets that refer to NGA Auxiliary Audio streams.

6.1.2 Using the Role Scheme to Distinguish Between Different Adaptation
Sets

If Preselections are being used then the requirementseouse of the Role element and the Accessibility descriptor in
clause6.7 apply. In all other cases the text in this ckaapplies.

Except as defined belowyery audioAdaptationSet shallinclude at least one Role element using scheme
"urn:mpeg:dash:role:201 ks defined inSO/IEC 230091 [1]. The use of the @value attribute setneain’ for audio
content indicates to tHelayerthat theAdaptationSet is the preferred audiddaptationSet by the Content Provider. If
there & only one'main’ then thisAdaptationSet is then the default audio adaptation set.

DVB BlueBook A168r5-1 (July 2022)



40

If there is more than oreudioAdaptationSet in a DASH presentatidhenat leasibone of them shall beggedwith an
@value set tdmain'. It is possible to have multiplédaptationSetswith @value set tdmain’, however, theghallbe
distinguished by othaaspects described in the MPD such as (but not limite@tahg or@codes or the
AudioChannelConfiguration descriptdf there is oty one audio Adaptation Set in a DASH presentation and this
would be tagged with the @value'ohain' then the Role element may be omitted.

NOTE: Care is needed before using an MPD with one audio Adaptation Set whose Role element has a @value

other thari'main’ in order to ensure than this can be accessed on all appropriate Players.

If multiple AdaptationSets have an @value set"toain’ thenthe Playerwill choose whiclone of thesédaptation
Setsis the most appropriate to uaed only if all oftheseare inappropriate, it may choose one with @value set to
something other thatmain’'.

If a programme hasultiple audioAdaptationSets with the same codec kwith an original soundtrack translated into
different languagegor example a film soundtrack originally in Spanish translated into Engftish,only thegrimary
language shall have the @value sétnain' with all the other languages set"ub'. Playes should then evaluate the
@lang attribute of thédaptationSet in order to confirm the audio language matches the dubbing language wanted by
the user.

If a programme has multiple auddalaptationSets with the same codec but with different original soundtracks in
different languages, for example a sports game contatexrl by multiple commentators in multiple languages, then all
languageAdaptationSets shall have the @value set'toairi’. Playes should then evaluate the @lang attribute of the
AdaptationSet in order to confirm the audio languagkich matches the lrguage wanted by the user.

If the programme has multiple auddalaptationSets withmultiple codecsthe same original sourahdthe same
languagebuta Content Providedloesnot want to favoum codeg¢then they can setultiple Adaptation Sets with
@value td'main’ to let thePlayerchoose thé daptationSet.

If more than oneole needto be set themultiple role elements shadle used.

As shown inTable5, thecombined use of Role and Accessibility Descripsirall identifyAdaptationSets containing

audio description and clean audio streams. For receiver mixed Audio Description the associated audio stream shall use
the @dependencyld dtiute to indicate the dependency to the rel#tdeptationSets Representations and hence also
indicate that the associated audio stream shall not be provideRegsesentation onsbwn. Playes shouldignore

audio streams with other Role and Accessibility descriptor attributes that they do not understand.

Table 5: Role and Accessibility Descriptor Values for Audio Description and Clean Audio
Description Role element Accessibility element
Broadcast @schemeldUri = @schemeldUri = "urn:tva:metadata:cs:AudioPurposeCS:2007"
mix AD "urn:mpeg:dash:role:2011" @value = "1" for the visually impaired

@value = "alternate"
@schemeldUri =

Receiver mix @schemeldUri = "urn:tva:metadata:cs:AudioPurposeCS:2007"

AD "urn:mpeg:dash:role:2011" @value = "1" for the visually impaired
@value = "commentary"

Clean Audio |@schemeldUri = @schemeldUri = "urn:tva:metadata:cs:AudioPurposeCS:2007"
"urn:mpeg:dash:role:2011" @value = "2" for the hard of hearing
@value = "alternate"

NOTE: "urn:tva:metadata:cs:AudioPurposeCS:2007" is defined in TV-Anytime [41].

Table6 shows some use cases based on the irutbss clause

Table 6: Examples of the Use of Role, Accessibility and other attributes for audio Adaptation Sets

Use case Description @codecs |@audioS |AudioChann | @lang Role element Accessibility
of the audio ampling |elConfigurat @value element
adaptation Rate ion @value
sets
Multiple English mp4a.40.5 |48 kHz stereo en main Element not
languages with used
English original |French mp4a.40.5 |48 kHz stereo fr dub Element not
soundtrack used
German mp4a.40.5 |48 kHz stereo de dub Element not
used
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Use case Description @codecs |@audioS |AudioChann | @lang Role element Accessibility
of the audio ampling |elConfigurat @value element
adaptation Rate ion @value
sets
Multiple 5.1ch ec-3 48 kHz 5.1ch de main Element not
Channel used
configurations. 2.0 ch ec-3 48 kHz stereo de alternate Element not
Content used
Provider 7.1ch ec-3 48kHz [7.1ch de alternate Element not
preferring used
5.1ch
Multiple Dolby ec-3 48 kHz 5.1ch en main Element not
codecs. used
Content DTS dtsh 48 kHz 5.1ch en main Element not
Provider used
preferring AAC mp4a.40.5 [48kHz [5.1ch en alternate Element not
Dolby and DTS used
Multiple AAC mp4a.40.2 (44,1 kHz |stereo en main Element not
differences. used
Content Dolby ec-3 48 kHz 7.1ch en alternate Element not
Provider multichannel used
preferring AAC  |DTS high dtsh 192kHz [5.1¢ch en alternate Element not
resolution used
Audio main audio ec-3 48 kHz 5.1ch fr main Element not
Description used
with Receiver  [receiver ec-3 48 kHz mono fr commentary 1
mix AD mixed AD
Audio main audio dtsh 48 kHz 5.1ch en main Element not
Description used
with broadcast |broadcast dtsh 48 kHz 5.1ch en alternate 1
mix AD mixed AD
Clean Audio main audio mp4a.40.2 |48 kHz stereo de main Element not
used
clean mp4a.40.2 |48 kHz stereo de alternate 2
channel
Multiple Dolby Track |ec-3 48 kHz 5.1ch en main Element not
languages, used
multiple DTS Track dtsh 48 kHz 5.1ch en main Element not
codecs. used
Content Dolby Track |ec-3 48kHz |5.1ch fr main Element not
provider dub used
prefers 5.1ch (see note)
over stereo AAC mp4a.40.2 44,1 kHz |stereo en alternate Element not
used
AAC mp4a.40.2 (44,1 kHz |stereo fr alternate Element not
used
Multiple English mp4a.40.5 |48 kHz stereo en main Element not
languages with dub used
French original |French mp4a.40.5 |48 kHz stereo fr main Element not
soundtrack used
showninthe  |German mp4a.40.5 |48 kHz |[stereo de dub Element not
UK where used
English is
preferred
language
NOTE: 2 separate role elements.

6.2

DASH Specific Aspects for HE-AACv2 Audio

The profile for basic stereo audio suppsttall bethe MPEG-4 High Efficiency AAC v2 Profile, level 2vhich also

means thaPlayes will be dle to play AAGLC, HE-AAC and HEAACV2 encoded contentWhen usingHE-AAC and
HE-AACV2 bitstreams, explicit backwards compatibignallingshall be used to indicate the use of the SBR and PS

coding toolsThe content preparatishall ersure thdeach (Sub)Segment starts with a SAP typactording to
ISO/IECTR 230093 [2]. The signalling of the @codeparameter is according tBTF RFC6381[5] as shown in
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Table7. Clause6.1.1 of the present document requires the AudioChannelConfiguration element to be defined for all
audio adaptation setEither of the schemes for identifying audio channel configuration mentioned in clause 5.8.4.7 of
ISO/IEC 230091 [1] may be used.

The contenshould be prepared incorporating loudness and dynamic range information into the bitstream also
considering DRC Presentation Mode in ISO/IEC 14398].

Decalers shall support decoding of loudness and dynamic range related information, i.e. dynamic_range_info() and
MPEG4_anilary_data() in the bitstream.

Table 7: HE-AACv2 Codecs parameter according to IETF RFC 6381 [5]

Codec MIME type @codecs attribute [ ISO BMFF Encapsulation | SAP Type
MPEG-4 AAC Profile audio/mp4 mp4a.40.2 ISO/IEC 14496-14 [9] 1
MPEG-4 HE-AAC Profile audio/mp4 mp4a.40.5 ISO/IEC 14496-14 [9] 1
MPEG-4 HE-AAC v2 Profile |audio/mp4 mp4a.40.29 ISO/IEC 14496-14 [9] 1

NOTE: Sinceboth, HEAAC and HEAACVZ2 are based on AACC, for the abovenentioned@codes, the
following is implied:

A mp4a.40.5 = mp4a.40.2 + mp4a.40.5
A mp4a.40.29 = mp4a.40.2 + mp4a.40.5 + mp4a.40.29

6.3 DASH Specific Aspects of Dolby Audio Technologies

6.3.1 DASH specific aspects of Enhanced AC-3 and AC-4 part 1

The signalling of the different audio codecs and the ISO BMFF encapsulatiohables.

Table 8: Codec Parameters and ISO BMFF encapsulation

Codec MIME type | @codecs attribute |ISO BMFF Encapsulation| SAP Type
Enhanced AC- [audio/mp4 |ec-3 ETSI TS 102 366 [10], 1
3 annex F
AC-4 audio/mp4 |ac-4.aa.bb.cc ETSI TS 103 190-1 [23], |1
annex E

In the context oDASH, the following applies:

1  The signalling of the Enhanced ATcodecs parameters is documented in ETSI TS 10218p6which also
provides information on ISO BMFF encapsulation.

1  The signalling of the A&l codecs parameters is documented in ETSI TS 103 128 in annexF.
As indicated inTable8 the value of the codecs attribute for AQonsists of the deteparated list of théCC
"ac4" and 3 subsequérlements (aa.bb.cc) which are represented bydigib hexadecimal number$he
documentlsoprovides information on nefragmented and fragmented ISO BMFF encapsulation.

AC-4 uses the concept aHrames (or sync frames) as known from video codeash EEagment of a representation
that contains A€t shall start with a sync frame. For details please refer to ETSI TS 10B[29]) clauseE.5.

For EAC-3 and AG4 part 1,the Audio Channel Configuration element shall use the
"tag:dolby.com,2014:dash:audio_channel_configuration:26&ieme URI.

The @value attribute shall contain a four digit hexadecimal representation of the 16 bit fielddlibed¢ke channel
assignment as defined BableE.5 in ETSI TS 102 36pL0] where left channel is MSB. For example, for a stream with
L, C, R, Ls, Rs, LFE, the valudall be"F801' (hexadecimal equivalent of the iy value 1111100000000001).
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6.3.2 DASH specific aspects of AC-4 part 2

6.3.2.1 ETSITS 103 190-1 and ETSI TS 103 190-2

AC-4 is defined by means of a multipart specification, ETSI TS 10311[23] and ETSI TS 103 190 [33].
Information from the configuratiorecords othe bit stream, i.¢he decoder specific information (DSI), shall be used
to set parameter that are relevant for indication 0f4Ai@ manifests

1  For AC-4bit stream_version = 0 the DSI structure is described in ETSI TS 103-19P3], annexE.
1  For AC-4 bitstream_version = 2 the DSl structure is described in ETSI TS 103-2983], annexE.

AC-4 audio bit streams encoded according to ETSI TS 103L1928] are indicated by thkitstream fiedl

bitstream_version =0.

AC-4 audio bit streams encoded according to ETSI TS 102190] are indicated byhe bitstream field

bitstream_version =2

AC-4 audio should be encoded ustigtream_version = 2.

6.3.2.2 AC-4 for channel-based, immersive and personalized audio

The coding and decoding of the raw AlGrames of an A&l elementary stream is defined in ETSI TS 103-2983].
AC-4 elementary streams consist of presentations, which define a set of one oulmstmesasn groups to be presented
simultaneously.

ETSI TS 101 1543] defines additionalequirements and constraints on-A®itstreams as follows.

NOTE 1: An IRD (as used in ETSI TS 101 158]) in the context of the present document correspond$tayer
running on a device that provides the media decoding capability.

1  General constraints on A€ encoding and decoding shall apply as described in ETSI TS 108]154 [
clause6.7.2 and clause 6.7.4.1

- Requirements from clause 6.7.4.1 referring to PES shall be applied-tbiAOASH Repesentations.

- The requirement listed in clause 6.7.4.1 in ETSI TS 101 3breferring to the use of the AD_descriptor
for PES shall be ignoreds it is not applicable to DASH.

- An AdaptationSet shall not contain audio with a frame ra&0>Hz unless all video adaptationSets in
the Period contain onlyideo with a frame rate 60 Hz.

NOTE 2: Clause 6.7.2 in ETSI TS 101 153 specifies that if the IRD supports video frame rates between 100 Hz
and 120 Hz, the IRD is also capable of decoding4Aglidio frame rates in the set {100, 120 000/1 001,
120} Hz.

1  Additional constraints shall apply to SRSP and SRMP-AEbntent creation and decoding according to ETSI
TS 101 154 3], clause 6.7.4.2.

1  Additional constraints shall apply to MRMP A€content creation and decoding according to ETSI
TS101154 [3], clause 6.7.4.3

- Requirements from clause 6.7.4.3 refegrio PES shall be applied to ACin DASH Representations.

6.3.2.3 DRC and Loudness
Requiremerd on DRC and Loudness processing apply as descrid83hTS 101154 [3], clause 6.7.5

6.3.2.4 Dialogue Enhancement

Requirements on Dialogue Enhancement apply as descrillddSrS 101154 3], clause 6.7.6

DVB BlueBook A168r5-1 (July 2022)



6.3.2.5

44

Additional Constraints for Packaging of Individual AC-4 Audio Programme
Components into ISO BMFF

In MRMP usecasesthe following constraints shall agpto all contributing Main and auxiliary NGAreams:

il

6.3.2.6

The duratiorof corresponding Segments and Subsegments of those Representations in different Adaptation
Sets shall be identical.

The Segments and Subsegments of Representations from different AdaptatiomlSketstemporally aligned,
i.e.the beginning and the enél ®egments from Representations in different Adaptation Sets forming ah AC
Presentation shall have the same time stamps.

The value of th@ame_rate_index ~ parameter of each Representation iraadio bundleshall be identical.
For any Preselection, albotributing Representations shall have synchronized sequence numbers.

For all presentations, themulti_pid  field in the contributingac4_presentation_v1_info containers shall
be setto 1.

The presentation elements in the contributing TOCs shall beddénticept for the actual substream group
information. Specifically, theresentation_  id elements shall match.

DASH Element and attribute settings for AC-4

Table9 provides the details on how A€and related parameters are signalled with DASH elements and attributes that
can be used on Adaptation Sets as well a&@nlecton  elements nless explicitly indicated.

Table 9: AC-4 Elements and Attributes settings

Element or Attribute Name Description

@codecs

For 4AQ he value of the codecs attribute
descr ilbETRFIGN 84 .
The value shallsepasaséedofi sheoflothe 4 f
|l atter three ar edirgiptr eltseexnda ceadc ibmga It wou mb e r
1 The fourCC "ac-4".
9 The bitstream_version as indicated in the DSI structure.
9 The presentation_version as indicated for the selected presentation in the
DSl structure.
1  The mdcompat parameter  as indicated in the DSI structure of the selected
presentation.
EXAMPLEaed. 02."01. 03

Preselection@tag This field shall cor pressnfationngtbuptindex t h @ swsalc

with dnpA@sentation within the DSI stru

AudioChannelConfiguration For -4ARepr es e n tbistteamovarson wi + h2 t he Audi o Ch

Configuration descr ispcthoermes hdad sl c reiibtehde rb yu
1 “"urn:mpeg:mpegB:cicp:ChannelConfiguration " for all configurations
that are mapable according to ETSI TS 103 190-2 [33], clause G.3.2.
or use the scheme described by the sche
1 "tag:dolby.com,2015:dash:audio_channel_configuration:2015 "

schemeldUri
|t is recommended t o use stchhee nseclhdeUrei des
"urn:mpeg:mpegB:cicp:ChannelConfiguration "f osri gnaolfl ianugdi o ch

configurations.
For -4ARepr es e n tbigstteamovarson wi £ hO t he

AudioChannelConfiguration descriptor shall use the
“tag:dol by. com, 2014: dasra taiuaftfisc2h@einen dllr i c
Theé@vaueat t ri bute shall contain a four di g
field that describes the cThabiEnesIET&3dsi gn
TSI026RA0] whMSB correspbefis thatnhel. For
with L, C, R, Ls, Rs'F8QFR, (hbradatumak hgq
binary valwue 1111 1000 0000 0001).
@audioSamplingRate Examp4&000r 48 kHz

The indication shall correspond to the
fs_index a n dsi_sf multiplier in the DSI structur e.
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Element or Attribute Name

Description

@mimeType

The MI ME e t o4 behasiedbellimph4 AC

@startWithSAP

@lang

p
e to4bshat'etdbwith AC
The |l anguage indicated should correspon
language_tag_bytes f the DSI strued Udé&a"lowdigocnhp liest
ma i"inn t he ¢ o rcantens qiassified i n g

ty
The SAP typ
g
o

Role

T h Bole@value shoul d be set by the content aut
The i ndi c adntenpomessiief t i € 0 macd_$ulestream_group_dsi
structure is not sufficient to enBoel e s
descriptor in context of Preselections
i ndividual audi o programme components.

Accessibility

T h eontent_classifier fiel dD$h $threucture describesg
conveyed by audio programme components.
I n case one or more audi o pr ogrda nPree sceol e
indi'vaseal | y (i copeaticlassifidr i s, 2 Acvessibility
descriptor "Abhdilbo dediccapeéi on f'accohdiwnig
schemerdesed by t hentaw headar:tsdudioPurposeCS:2007

de f i n ETSITISA02 822-3-1 [41].

I f one or more audi o programmedcPmepoalead
indicate a cont émuts itcy paen'do it eddebne ddsdiar n i s n
1) Actessibility descritptor i fiAduidciaot edsescr i pti on
hearraogor di i hteanet deescr i bed by the sche
urn:tva:metadata:cs:AudioPurposeCS:2007 may be used to i#d4d
Preselection enables the ability for a receiver to change the relative level of dialog to
enhance dialog intelligibility.

SupplementalProperty

If the content of an AC-4 Preselection has been tailored for consumption via
headphones, an Immersive Audio for Headphones SupplementalProperty descriptor
should be used as specified in ETSI TS 103 190-2 [33], clause G.2.12.1.

An audio framerate SupplementalProperty descriptor should be used as specified in
ETSI TS 103 190-2 [33], clause G.2.12.2.

Label

The Label for an AC-4 Preselection should be set by the content author.

6.3.3  Additional requirements for AC-4 encapsulation into ISO BMFF

The following additional constraints shall apply when packagingdfatidio into Representations of an Adaptaiet

for DASH:

1  The value of th&rame_rate_index ~ parameter shall remain constant within each Representation.

The value of th@resentation_config parameter shall remain constant within each Representation.

1
1  The values of thehannel_ mode parameters shall remain constant within each Representation.
1

The values of theontent_classifier parameters shall remain constant within each Representation.

AC-4 uses the concept ofdframes (or sync frames) as known from video codecs. Each segment and subsegment of a

Representation that contains AlGshall start with an-Frame.

6.4 DASH Specific Aspects of DTS Audio Technologies

6.4.1 General requirements for DTS media formats

The signalling of DTS audio formats usitf§O BMFFencapsulation is provided irable10.
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Table 10: DTS Audio Technologies: Codec Parameters and ISO BMFF encapsulation

Codec MIME type | @codecs attribute | ISO BMFF Encapsulation SAP Type

DTS core audio/mp4 dtsc 1
DTS-HD (with legacy core) audio/mp4 dtsh 1
DTS-HD LBR audio/mp4 dtse ETSI Tinlnoe%( 1El4 [11], 1
DTS-HD (lossless, without audio/mp4 dtsl 1
legacy core)

DTS-UHD (Profile 2) audio/mp4 dtsx ETSI TS 103 491 [42], 1
DTS-UHD (Profile 3) audio/mp4 dtsy Annex B 1

For the codec attributes dtsc, dtsh, dtse and dtsl, ISO BMFF encapsulation is defil&dTi$ 102 114 11] Annex E,
and the requirements for DASH implementationssateforth inETSITS 102 114 11], Annex G. This includes the
Audio Channel Configuration and bitstream constraints for seamless switching.

For the codec attributes dtsx and dtsy, ISO BMFF encapsulation is defiaB@&imS 103 491[42] Annex B, and the
requirements for DASH implementations are set fortATiSI TS 103 49142], Annex D. This includes the Audio
Channel Configuration and bitstream constraints for seamless switching.

All DTS elementary streams shall conform to the constraints set foOBRShTS 101 154 3].

6.4.2 Additional Guidelines for DTS-UHD formats

For DTSUHD, two profiles are defined. Profile 2 uses the compression digwitiefined ireTSITS 103 49142] to
implement a traditionally formatted audio program (@A) with greater flexibility and efficiency. A profile 2
bitstream contains a chanftEsed presentation with up to nine full bandiWichannels and one LFE channel. All
Profile 2 bitstreams are SRSP.

In addition to SRSP, DT-SHD profile 3 supports multiple preselections within a single bitstream (SRMP) and
multi-stream (MRMP) delivery. In addition to the carriage and selection ofecdiawnal channels, profile 3 supports 3D
audio objects, and waveforms representing up'torder Ambisonic soundfields. A profile 3 player will render at least
16 full bandwidth waveforms and two LFE channels from a given preselection for both.

A DTS-UHD SRMP or MRMP audio track is organized into objects and the objects can be organized into presentations.
Presentations are accessed through the decoder API as a presentation ID. A given presentation ID will map to a list of
objects IDs in a particular oed that will provide the desired playback experience. For this reason, for DVB broadcast,

it is recommended that DFSHD content be prepared with the intention of using the presentation level to access
components in preselections. This ensures that tressary metadata for combining such components exists and is
properly applied. The use of tBeoadcastChunk , as defined iETSITS 101 154 3], is not needed when detiving

the content using DASH, and may be omitted, since the audio preselections are defined in the MPD. If the
BroadcastChunk is transmitted, it should be ignored by the DASH player.

DTS-UHD object metadata may include information related to the intensedfuthat object in the parameter
ucAssociatedAssetType  , and more information on the use of this parameter is fouR@ 81 TS 103 49142]. This
includes signallingdr the various accessibility roles, such as scene description for the visually impaired, dialog
enhancement, spoken subtitles, etc. lidressociatedAssetType should be configured for all assets related to
accessibility, and the role values should be sebraingly.

DTS-UHD audio frames consist of sync frames and-apmc frames. A decoder session only generates a decoded and
rendered output after being initialised by a sync frame.

6.5 DASH Specific Aspects of MPEG Surround

MPEG Surround, as defined in ISO/IEC 23ADRL2], is a scheme for coding multichael signals based on a
down-mixed signal of the original multichannel signal, and associated spatial parameters. Thaidalvall be coded
with MPEG4 High Efficiency AAC v2 according tolause6.2.

MPEG Surround shall comply with level 4 of the Baseline MPEG Surround profile.

The content preparaticghallersure that each (Sub)Segment starts with a SAP tyaecbrding to
ISO/IECTR 230093 [2].
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Table 11: MPEG Surround Codecs parameters

Codec MIME type @codecs ISO BMFF
attribute Encapsulation SAP Type
MPEG Surround audio/mp4 mp4a.40.30 ISO/IEC 14496-14 [9] |1

NOTE: Since MPEG Surround is based on a dawnir coded with AAGLC and HEAAC, for the
abovementioned@codes, the following is implied:

A mp4a.40.30 = AOT 2 + AOT 5 + AOT 30

6.6 Service Continuity Considerations

6.6.1 Introduction

Scaling the bit rate for maintaining service continuity under difficult network conditions is a key feature of DASH. In
many situations it is sufficig to just scale the video bit rate. However, if the bit rate is severely constrained, it can be
advantageous to also scale the audio bit rate as well in order to balmhceisual quality.

The minimum bit rate under which a servateul be continuedlepends on the service requirements but may also be

as low as 500 kbit/s in practice. In such situations it is recommended to scale the audio bit rate as well, such that more
of the remaining bit rate could be made available for video. In the given exatitiple total bit rate of 500 kbit/s, a

low audio bit rate of 64 96 kbit/s is recommended, as modern audio codecs can still provide good audio quality at such
bit rates.

6.6.2 Default Operation for Seamless Service Continuity

In order to allow service continuity with seamless bit rate adaptation it is recommended that the audio Adaptation Set
used for main service operation includespResentations from the lowest required bit rate. If the sewigiees to

support bit rates below 96 kbps then it is recommertitiicthePlayersupportsa suitable codec, e.the HEAACv2

profile, MPEGH Audio, AC-4 or DTSUHD.

6.6.3 Fallback Operation

If the audio codec used for main service operation does not provide sufficient capability to scale datesa loiv
enough within ar\daptationSet, an additional audiddaptationSet should be provided within the DASH presentation.

Adaptation sets with the purpose of providing media streams with low bit rates for fallback operation shall be indicated
with anadditional Supplemental Property Descriptor.

This descriptor shall have the @schemeldUri attribute setrtodvb:dash:fallback adaptation_set:2Qlahd the
@value attribute equal to the @id attribute of the Adaptation Set for which it supportsitteetfattk operation.

This AdaptationSet should be selected by tRé&ayeras a fallback to maintain operation under low bandwidth
conditions.

An additional low bit rate fallbackdaptationSet shallalso be tagged with the same role asAdaptationSet whch it
provides the fallback option for.

The two valid configuration options to consider for the fallback adaptation set are:

1  An adaptation set using the same codec in a lower configuration scheme (e.g. just stereo/mono) in order to
sufficiently scale down the bit rate used for audio.

1  An adaptation set using another codec, for instanc&BAEV2, in an appropriate mono/stereo configuration
in order to scale down the bit rate used for audio.

NOTE: Itis not expected th&layerimplemernations will seamlessly switch between Adaptation Sets with
different configurations.
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6.7 Signalling of NGA Preselections

6.7.1 Introduction

This clause describes the signalling for next generation audio (NGA) formats in the manifest, based on DASH
Prelections. It covers the following NGA codecs:

1T AC+4
1 DTSUHD

1 MPEGH Audio

6.7.2 Content Creation Options and Use of the DASH Preselection
Element

The NGA formatsupport the concept of component based audio, a concept that allows for instance more efficient use
of the available bandwidth and has lower data storage requirements.

With component based audio, the audio program is no laugleoredas a full mix. Instead, a program contains

individual audio programme components, where each audio programme component contributes separate components to
an audio scene. Examples for audio programme components are the ambience (music & edffegt®sdi

commentaries, home and away crowd noise, or individual instruments in an orchestra.

The purpose of Preselectitdasedsignallingis to enable theignallingof more than one audio presentation conveyed

by a stream, or by a range of streams whibehto be decoded together. In such casesiginallingof properties of an
individual stream is no longer meaningful, as a stream may convey just a part of a Preselection, or alternatively multiple
components with different properties, which could notliséinguishedeliably by using the existing Adaptation Set
basedsignalling

The form of content creation where audio is delivered as-mpted experience within one elementary stream, also
known as'full-main’ is also supported iyre NGA formatsand shall be signalled in DASH by means of the
Adaptation Set element as descriliedlauses.1. These SRSP stream configurations where just one single
personalization option is conveyeda stream shall not be signalled using Preselestgmalling

6.7.3 Signalling Audio Properties for DASH Preselections

DASH playerssupporting SRMP or MRMP audio shall support signallingof Preselections by means of

Preselection elements. This is for bit stream configurations where multiple personalization options are available
from one elementary stream (SRMP), or where mleltireams contribute to multiple personalization options

(MRMP).

NOTE 1: Preselection elements and preselection descriptors are not useful for SRSP content.

An Audio bundlemay contain multiple Preselections, where each Preselection should be signaled using a
Preselection element as defined in ISO/IEZ30091 [1].

For SRMP or MRMP,theRole andAccessibility descriptors on thBreselection element, as well as other
parameters, such as a profile & level indication @@eodecs attribute, are related only to that Preselection and not to
the stream(s) referenced by Preselection element.

The following rules apply to Adaptation Sets which are referencd®téselection elements:

1  All Adaptation Sets that refer to Auxiliary Audio streams fromaadio bundleshall include an
EssentialPropertiPreselection descriptor.

NOTE 2: This is because these streams are not intended to be presented separately from the Main Audio stream in
the sameaudio bundle

1  The Adaptation Set that refers to the Main Audio stream froawdio bundlenay include a
SupplementalProperfyreselection desciptor.
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1  All Adaptation Sets that refer to Auxiliary Audio streams may not contai@tlamg attribute andRole
Accessibility , AudioChannelConfiguration descriptors.

6.7.4 Use of the Role Scheme to Distinguish between Preselections

EveryNGA Preselection element shall include at least oRele element using the scheme
"urn:mpeg:dash:te:2011 as defined in ISO/IEC 2300B[1]. The use of thé@value attribute set tdmain' for audio
content indicates that the Preselection is the prefaugio Preselectioby the content provider. If there is only one
Preselection element with th&kole "mairt', it identifies the default Preselection.

If there is more than oreudio Preselectioassociated with aaudio bundleat least one of threselection

elements shall be tagged with @value set to"main'. While it is possible to have multipRreselection

elements with a@value set to"main’, thesePreselection elements shall be differentiated by other attributes
such ag@lang or @codec.

If multiple Preselection elements have Role element with g@value set to"mairn' then the Player will choose
which one of these Preselections is the most appropriate to diemlgrif all of these are inappropriate, it may choose
one with@value set to something other th&main'.

If an audio bundleontains multipleaudio Preselectianincluding both the original language as well as translations into
other languages, only tlgiginal language shall have tRele@value set to"main' while all other languages shall
use an@value of "duld’. The language contained in tResselection element is given by th@lang attribute.

If an audio bundleontains multipleaudio Preselectiawith different original languages, dreselection
elements shall have tliole@value "main'. An example is a sports game commentated by multiple commentators in
multiple languages. The language contained irPiteselection element is given by th@lang attribute.

If more than one role needs to be set then multiple Role elements shall be used.

In addition to the existing attributes for differentiation of Preselections as described in this clause, Preselectian element
support the use of the @selectiomfity attribute as defined in ISO/IEZ30091 [1].

6.7.5  Accessibility Signalling with Preselection Elements

Preselection elements which enable accessibility features shall be signaled RileaandAccessibility
elementaccording torable12.

Table 12: Role and Accessibility elements for Audio Description and Clean Audio
contained in Preselection element

Description Role element element Accessibility element
Broadcast @schemeldUri = @schemeldUri = "urn:tva:metadata:cs:AudioPurposeCS:2007"
Mix AD "urn:mpeg:dash:role:2011" @value ="1" for the visually impaired
@value = "alternate"
Clean Audio |@schemeldUri = @schemeldUri = "urn:tva:metadata:cs:AudioPurposeCS:2007"
"urn:mpeg:dash:role:2011" @value = "2" for the hard of hearing
@value = "alternate"

NOTE: "urn:tva:metadata:cs:AudioPurposeCS:2007" is defined in TV-Anytime [41].

Players should ignore Preselections with ofRele andAccessibility descriptor attributes that they do not
understand.

Dependencies between audio components shall not be indicated by means of the Repredsaseation
@dependencyld attribute, but the metids native to the usdereselection element shall be used.

6.7.6 Example configurations using DASH Preselections Elements

Signallingof audio properties like codec, language, or accessibility features in DASH is done based on specific
attributes and descriptors indicatedRmeselection elements. The examplesTablel3illustrate the signalling for
the SRMP useasesandthe examplesn Tablel15illustrate thesignallingfor the MRMP usecase.
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Table 13: Example for signalling on Preselection elements for an SRMP use case

User Casel | @id | @tag |@prese | @codecs |@lang | Role@value |Accessibility@value |AudioChannel
(AC-4) lection Configuration
Compo
nents
Primary 10 101 1 ac- en main element not used 5.1.2ch
preselection 4.02.01.02
Audio 20 102 1 ac- en commentary |1 (for the visually 5.1.2ch
Description 4.02.01.03 impaired)
Clean Audio |30 103 1 ac- en alternate 2 (for the hard of 5.1.2ch
4.02.01.03 hearing)
Dubbed 40 104 1 ac- fr dub element not used 2.0ch
version 4.02.01.01
Stereo 50 105 1 ac- en main element not used 2.0ch
Preselection 4.02.01.01
User Casel |@id | @tag |@prese | @codecs |@lang | Role@value |Accessibility@value |AudioChannel
(MPEG-H lection Configuration
Audio) Compo
nents
Primary 10 101 1 mhm1.0x0C |en main element not used 5.1.2ch
preselection
Audio 20 102 1 mhm1.0x0C |en commentary |1 (for the visually 5.1.2ch
Description impaired)
Clean Audio |30 103 1 mhm1.0x0C |en alternate 2 (for the hard of 5.1.2ch
hearing)
Dubbed 40 104 1 mhm1.0x0C |fr dub element not used 2.0ch
version
Stereo 50 105 1 mhm1.0x0C |en main element not used 2.0ch
Preselection
User Casel | @id | @tag |@prese | @codecs |@lang | Role@value |Accessibility@value |AudioChannel
(DTS-UHD) lection Configuration
Compo
nents
Primary 10 P1 1 dtsy en main element not used 5.1.2ch
preselection
Audio 20 P2 1 dtsy en commentary |1 (for the visually 5.1.2ch
Description impaired)
Clean Audio |30 P3 1 dtsy en alternate 2 (for the hard of 5.1.2ch
hearing)
Dubbed 40 P4 1 dtsy fr dub element not used 2.0ch
version
Stereo 50 P5 1 dtsy en main element not used 2.0ch
Preselection

NOTE:

The @preselectionComponent attributes of all Preselection elements refer to the same AdaptationSet

element.

Thesignallingon the one referenced Adaptation Set is describddlie14.

NOTE 1: Thesignallingon the one referenced Adaptation Set corresponds tighallingof the
Preselection element that is considered being the Primary Preselection by the Cerdeitter
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Table 14: Example for signalling on Adaptation Set elements for the SRMP use case in Table 13

User AdaptationSet@id | @codecs |@lang | Role@value | Accessibility@value Preselection AudioChannel
Casel descriptor Configuration
(AC-4)

1 ac- en main Element not used Supplemental 5.1.2ch
4.02.01.02 Property
User AdaptationSet@id | @codecs |@lang | Role@value | Accessibility@value Preselection AudioChannel
Casel descriptor Configuration
(MPEG-H

Audio)

1 mhm1.0x0 |en main Element not used Supplemental 5.1.2ch
C Property
User AdaptationSet@id |@codecs |@lang |Role@value |Accessibility@value |Preselection AudioChannel
Case 1 descriptor Configuration
(DTS-
UHD)
1 dtsy en main Element not used Supplemental 5.1.2ch
Property
Table 15: Example for signhalling on Preselection elements for an MRMP use case
Use Case2 | @id | @tag |@preselection @codecs @lang | Role@value | Accessibility@value | AudioChannel
(AC-4) Components Configuration
Primary 10 101 1 ac-4.02.01.02 |[en main element not used 5.1.2ch
preselection
Audio 20 102 12 ac-4.02.01.03 |en commentary (1 (for the visually 5.1.2ch
Description impaired)
Clean Audio |30 103 13 ac-4.02.01.03 |en alternate 2 (for the hard of 5.1.2ch
hearing)

Dubbed 40 104 14 ac-4.02.01.01 |fr dub element not used 2.0ch
version
Stereo 50 105 1 ac-4.02.01.01 |en main element not used 2.0ch
Preselection
Use Case2 | @id | @tag |@preselection @codecs @lang | Role@value | Accessibility@value | AudioChannel

(MPEG-H Components Configuration

Audio)

Primary 10 101 1 mhm2.0x0C |en main element not used 5.1.2ch

preselection

Audio 20 102 12 mhm2.0x0C |en commentary |1 (for the visually 5.1.2ch

Description impaired)

Clean Audio (30 103 13 mhm2.0x0C |en alternate 2 (for the hard of 5.1.2ch
hearing)

Dubbed 40 104 14 mhm2.0x0C  |fr dub element not used 2.0ch

version

Stereo 50 105 1 mhm2.0x0C |en main element not used 2.0ch

Preselection

Use Case2 |@id |@tag |@preselection |@codecs @lang |Role@value |Accessibility@value [AudioChannel

(DTS-UHD) Components Configuration

Primary 10 P1 1 dtsy en main element not used 5.1.2ch

preselection

Audio 20 P1 12 dtsy en commentary (1 (for the visually 5.1.2ch

Description impaired)

Clean Audio |30 P2 13 dtsy en alternate 2 (for the hard of 5.1.2ch
hearing)

Dubbed 40 P3 14 dtsy fr dub element not used 2.0ch

version

Stereo 50 P4 1 dtsy en main element not used 2.0ch

Preselction
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Thesignallingon the four referenced Adaptation Sets is describdalie 16.

NOTE 2: Thesignallingon the MainAdaptationSet

Preselection

element corresponds to thiginallingof the
element that is considered being the Primary Preselection by the Content Provider.

Table 16: Example for signalling on Adaptation Set elements for the MRMP use case in Table 15

Use Case | Adaptation @codecs @lang |Role@value |Accessibility@ Preselection AudioChannel
2 (AC-H Set@id value descriptor Configuration
1 ac-4.02.01.02 |en main Element not Supplemental 5.1.2ch
used Property
2 ac-4.02.01.03 |n.a. n.a. n.a. EssentialProperty |n.a.
3 ac-4.02.01.03 |n.a. n.a. n.a. EssentialProperty |n.a.
4 ac-4.02.01.01 |n.a. n.a. n.a. EssentialProperty |n.a.
Use Case | Adaptation @codecs @lang |Role@value |Accessibility@ Preselection AudioChannel
2 (MPEG- Set@id value descriptor Configuration
H Audio)
1 mhm2.0x0C en main Element not Supplemental 5.1.2ch
used Property
2 mhm2.0x0C n.a. n.a. n.a. EssentialProperty |n.a.
3 mhm2.0x0C n.a. n.a. n.a. EssentialProperty |n.a.
4 mhm2.0x0C n.a. n.a. n.a. EssentialProperty |n.a.
gig.%’l_se Adaptation @codecs @lan Role@value Accessibility@ |Preselection AudioChannel
UHD) Set@id 9 value descriptor Configuration
1 dtsy en main Element not Supplemental 512ch
used Property
2 dtsy n.a. n.a. n.a. EssentialProperty |n.a.
3 dtsy n.a. n.a. n.a. EssentialProperty |n.a.
4 dtsy n.a. n.a. n.a. EssentialProperty |n.a.
6.8 DASH Specific Aspects of MPEG-H Audio
6.8.1 Introduction

This clausedescribes the requirements for encoding, packagingigndllingof MPEG H Audio.The bitstream
described is equivalent to the4sirean description given iclause6.8 of ETSITS 101 1543] with minor
modifications to take into account the packagintS® BMFFcontainers. A more detailed introductics given in
clause6.8.1 of ETSITS 101 1543].

6.8.2

MPEG-H Audio Elementary Stream Requirements

The elementary stream requirements are definethirse6.8.2 of ETSITS 101 1543].

6.8.3

Storage of MPEG H Audio Media Samples

6.8.3.1

The bit stream encapsulation is definedleuse6.8.3 iINETSITS 101 1543]. In addition, the following additional
constraints apply.

Bit Stream Encapsulation

The following packet types may be present in thestsam but there is no requirement of them to be parsed byglaye
1 PACTYP_SYNC
1  PACTYP_SYNCGAP
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6.8.3.2 ISO BMFF packaging and segmentation

6.8.3.2.1 Introduction

The carrige of MPEGH Audio in thelSO BMFFfile format is specified in ISO/IEC 2306B[34], clause20. This
clauseprovides constraints on how MHAS shall be packetemd signalled inSO BMFF

6.8.3.2.2 MPEG-H Audio Sample Entry

The sample entrymhm1’ shall be used in cases of SRSP and SRMP for encapsulation of MHAS packi©into
BMFF segments, according to ISO/IEC 2368834], clause?0.6.

The sample entrymhm2' shall be used in cases of MRMP as described in ISO/IEC 23084, clausel4.6.

6.8.3.2.3 MHAConfigurationBox

If the MHAConfigurationBox () is present, the MPE®E Audio profile and level indicator
mpegh3daProfileLevellindication in the MHADecoderConfigurationRecord () shall be set t60x0B", "0x0C', or
"0Ox0D" for MPEG-H Audio LC Profile Level 1, Level 2, or Level 3, respectively.

The parameters carried in thielADecoderConfigurationRecord () shall be consistent with the configuration of the
audio bitstream.

6.8.3.2.4 Random Access Point and Stream Access Point

A sync sample is a random access point (RAP) as defindduge6.8.4.1 ofETSITS 101 1543]. In addition, the
following constraints apply:

1 APACTYP_SYNC MHAS packet should not be included
Therefore, a sync samptensists of the following MHAS packets, in the following order:
. PACTYP_MPEGH3DACFG
1  PACTYP_AUDIOSCENEINF@f Audio Scene Information is present)
1 PACTYP_BUFFERINFO
1 PACTYP_MPEGH3DAFRAME

MPEG-H Audio sync samples contain Immediate Playout FraiiR#ss), as specified in ISO/IEC 2303834,
clause?0.2, thus the audio data encapsulated in the MHAS paskatyP_ MPEGH3DAFRARHaIl contain the

AudioPreR oll () syntax element, as defineddlauses.5.6 of ISO/IEC 23008 [34], and shall follow the requirements
for stream access points as definedlauses.7 d ISO/IEC 230083 [34].

In addition, the following constraints apply:
1  Allrules defined in ISO/IEC 23008 [34], clause20.6.1 regarding sync samples shall apply.
1  The first sample of atf5O BMFFsegment or subsegment shall be a sync sample.

1  The sample flags in the Track Run Bdxun) shall be used to describe the sync samplaessificallythe
sample_is_non_sync_sample flag shall be set tt0" for a sync sample as defined above; it shall be sét'to
for all other samples.

1  The audio configuration is delivered as part of the MHASp&RACTYP_MPEGH3DACRE therefore the
AudioPreRoll () structure carried in the MHAS pack&tCTYP_MPEGH3DAFRARHaIl not contain theonfig ()
structure, i.etheconfig,en field of theAudioPreRoll () shall be 0.

6.8.3.2.5 Configuration Change Constraints
The configuration change constraints are definedanse6.8.5 of ETSITS 101 1543].
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The following additional constraints apply:

1 A configuration change may happen at the beginning of a8&BMFFsegment or at any position within
the segment. In the latter case, the Fdenfrat sample that contains a configuration change shall be encoded as
a sync sample (RAP) as defined above.

1 A sync sample that contains a configuration change and the last sample before such a sync sampigimay con
a truncation message (i&2PACTYP_AUDDTRUNCATIONpacket in the MHAS stream) as defined in
ISONEC 230083 [34], clausel4.4

NOTE  Representations that belong to one Audio Programme use diftengiigurations and a switch between
two ISO BMFFsegments also represents a configuration change. ThusAls®acketLabel needs to
have different values for all Representations that belong to one Audio Programme. Also, after a
configuration change, theHAsPacketLabel needs to have different values for all Representations
comprising an Audio Programme.

6.8.3.2.6 MPEG H Audio Multi-Stream Constraints
The MPEGH Audio multistream constraints are definedclause6.8.7 of ETSITS 101 1543].
In addition, the following constraint applies:

i For the MRMP use case, tt 8O BMFFsegments shall use the sample ehtmpm2'

NOTE: Representations that belong to dxaaptation Set need to use different MHASPacketLabel values within
the same range of values associated to one stream, as specified in ISO/IEG E3)08ausel4.6. For
example, allSO BMFFsegments in the Adaptation Set for the main stream use different values between
1 and 16, allSO BMFFsegments in the Adaptation Set for the first auxiliary stream use values between
17 and 32, and so on.

6.8.3.2.7 Audio Preselection Constraints

If the Audio Programme contains andio Preselectiodescription, th@udio Preselectioconstraints are defined in
clause6.8.60f ETSITS 101 1543].

6.8.3.2.8 Loudness and Dynamic Range Control

Loudness and dynamrange control is defined itlause6.8.8of ETSITS 101 1543].

6.8.4 DASH Element and Attribute Settings for MPEG-H Audio

The attibutes and elements listedTiable17 can be used on AdaptationSets as well as on Preselection elements unless
explidtly indicated.

Table 17: MPEG-H Audio programme components and Attributes

Element or Attribute Name Description
@codecs For MPEG-H Audio, the value of the codecs attribute shall be created according to
the syntax described in IETF RFC 6381 [5]
The value consists of the following two parts separated by a dot:
The fourCC "mhm1
The hex value of the profile-level-id starting with '0x’
Example: "mhmZ1.0x0D"
The profile-level-id is defined in ISO/IEC 23008-3 [34].

Preselection@tag This field indicates the mae_groupPresetlD  as defined in ISO/IEC 23008-3 [34] that
refers to a Preset in scope of MPEG-H Audio.

AudioChannelConfiguration For MPEG-H Audio, the Audio Channel Configuration descriptor shall use the
"urn:mpeg:mpegB:cicp:ChannelConfiguration " scheme URI. The value shall be

taken from the ChannelConfiguration Table (9) as defined in ISO/IEC 23001-8
[36]. Valid numbers for value are 1-7,9-12, 14-17 or 19.
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Element or Attribute Name Description

@audioSamplingRate Example: "48000" for 48 kHz
The indication shall correspond to the sampling frequency derived from the
usacSamplingFrequencyindex or usacSamplingFrequency  as defined in
ISO/IEC 23003-3 [37].

@startWithSAP The SAP type to be used with MPEG-H Audio shall be "1".

@mimeType The MIME type to be used with MPEG-H Audio shall be "audio/mp4 "

@lang The language indicated should correspond to the information conveyed in

mae_contentLanguage  of the default dialog element: The maeGroup which is marked
as default in mae_switchGroupDef aultGrouplD  and is tagged in mae_contentKind

as dialogue. This information is carried in the AudioScenelnformation () of the
MPEG-H Audio stream as defined in ISO/IEC 23008-3 [34].

Role The Role for a Preset should be set by the content author.

Accessibility The accessibility information indicated for a Preset should correspond to the
mae_groupPresetkind  which is tagged as hearing impaired (light or heavy) or
visually impaired.

If the mae_contentkind  value of at least one Audio programme component is set to
'9' ("audio-description/visually impaired"), an Accessibility descriptor shall indicate
"Audio description for the visually impaired" according to the scheme described by
the schemeldUri urn:tva:metadata:cs:AudioPurposeCS:2007 defined in
TV-Anytime [41].

If at least the Audio programme components with a mae_contentKind  value of '2'
("dialogue™) have mae_allowGaininteractivity setto '1'and
mae_interactivityMaxGain set to a non-zero value in the corresponding
mae_GroupDefinition () structure, an Accessibility descriptor may indicate the value
"Audio description for the hard of hearing" according to the scheme described by the
schemeldUri urn:tva:metadata:cs:AudioPurposeCS:2007

The mae_contentkind  field and all other fields mentioned above that start with a
"mae_" prefix are carried in the AudioScenelnformation () of the MPEG-H Audio
stream as defined in ISO/IEC 23008-3 [34].

Label The Label for a Preset should be set by the content author.

7 DASH Specific Aspects for Subtitles

7.1 Carriage of Subtitles

7.1.1 General

Any AdaptationSet with @contentType attribuset toft e x t the @coddcs attribute not beginning with 'stpp' to
indicate the use of XML subtitles should be ignored.

For a DVBDASH player to process an AdaptationSetv@c ont ent Ty pe at,thefollbwinge set t
constraintshallhold:

Where proviled, subtitles shall be formatted using the EBIJD Subtitling Distribdion Format as specified in

EBU Tech 338(13] and encapsulated in ISO BMFF in accordanit Warriage of EBUTT-D in ISO BMFF

specified in EBU Tech 338[1L4]. Where the subtitles require or may require the downloading of fonts, these shall be
provided and signalled as describedlizuse?.2.

NOTE 1: As the subties are carried as XML within the sample data, the use of HTTP compression is
recommendedClausel0.11 of the present document requifayersupport for gzigcompression to
enable this.

NOTE 2: The present document does not preclude the carriage of subtitles by other means, for example using a
standalone EBUIT-D document provided toRlayerby an applicationHowever, such carriage, and the
necessary signalling and medimnchronizationare ouside the scope of the present document.

The signalling of subtitling codecs for the codec parameterlE3¢sRFC6381[5] as shown ifmable18.
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Table 18: Subtitle Codecs parameter

Codec MIME type @codecs attribute ISO BMFF Encapsulation
EBU-TT-D with ISO BMFF application/mp4 As defined below EBU Tech 3381 [14]
Encapsulation ISO/IEC 14496-12 [6]
ISO/IEC 14496-30 [19]

The @contentTypeattributeindicated for subtitles shall Bgext'.

The @codecs attribute shall begiith 'stpp to indicate the use of XML subtitles. The attribute should inditate
profile according to th&/3C TTML profile registry[i.4]. If 'stpg alone is used, with no profile specified,
'stpp.ttml.etd1shall be assumed, for backwards compatibility.

Valid examples include:
1  “stpp.ttml.etd1 - TTML content suitable for presentation by an EBU-D renderer

1  “stpp.ttml.etd1|imZTtor "stpp.ttml.im1t|etd1- TTML content suitable for presentation by an EBU-D or
IMSC1 renderer

NOTE 3: Encapsulating TTML documents in ISO Media movie fragments, ratharuking a stand alone
document has three advantages:

Subtitles for live content are transported using the same DASH mechanism through which audio and
video components are delivered.

The use of movie fragment encapsulation of TTML allows subtitle remglévitake advantage of the
media timelines of the ISO Base Media File Format which is used to synchronize audio and video
rendering.

The ISO Base Media File Format timelines define the period (i.e. providexteenal contexin TTML
terminology) dunmg which any given TTML document should be presented. If the TTML documents
were not encapsulated in this way an alternative mechanism would be required to achieve the same
functionality.

7.1.2 Distinguishing Between Different Uses of Subtitles

Subtitles are used to provide text whiclsymichronizedo other media components and can be displayed on screen for
the viewer.There are a number of scenarios in which subtitles might be used, for example to provide:

1  access servicegypically subtitles for the hard of hearing, which contain both a transcript of the dialogue and
also mentions of background music ang aignificant norspoken sounds;

1 translations of the dialogue of a programme
1 textual commentary related to the pragrae.

In order to allow &layerto identify the primary purpose of a subtitle track, RelEmentand Accessibilityelement
descriptors shall be used as necessary and the language attribute shall be set on the AdaptatiteilSshows the
values to be set in these to indicate common subtitle tfjpese are also examplesTiable20.
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Table 19: Signalling different subtitle types

Description @lang Role Accessibility
@schemeldUri @schemeldUri
"urn:mpeg:dash:role:2011" |"urn:tva:metadata:cs:AudioPurpo
@value seCS:2007"
@value
Subtitles for the hard of hearing in  |Same as main 2 (for the hard of hearing)
the same language as the main audio
programme for the
programme
Subtitles providing a translation of  |Language of |alternate No Accessibility element required
the main audio of the programme subtitles
Subtitles providing additional Language of |commentary No Accessibility element required
information for the programme subtitles
Programme uses subtitles to Language of |main No Accessibility element required
translate foreign soundtrack or subtitles
parts of soundtrack into preferred
language

Table 20: Examples of Distinguishing Between Different Subtitles

Use case @codecs @lang Role element Accessibility
@value element @value
English original soundtrack with stpp eng main 2
subtitles for the hard of hearing and stpp fra alternate No Accessibility
French and German translated element required
subtitles stpp deu alternate No Accessibility
element required
French and German original stpp fra main No Accessibility
soundtrack for a French speaking element required
audience with French translated stpp fra main 2
subtitles and subtitles for the hard of
hearing
7.2 Downloadable fonts
7.2.0 Introduction

This clausedefines a mechanism by which the availability of downloadable fonts may be signalled using descriptors
within the MPD, the format of fonts made available and requiremeri®sayes to support these.

7.2.1 Signalling within the MPD

7.2.1.1 DVB font download scheme

The availability of downloadable fonts is signalled using the EssentialProperty or SupplementalProperty descriptor.
This descriptor shall use the values @schemeldUri an@®value specified irtlause7.21.2. The descriptor shall carry
all the mandatory additional attributes definedlause7.21.3. A descriptomwith these propertieshallonly be placed
within an AdaptationSet containing subtitle Representatibis. descriptor shall be an immediate child element of the
AdaptationSet elemenif.the descriptor is placed elsewhere its meaning is undefined.

The choice of whether to use tBesentialProperty or SupplementalProperty descriptor is based upon whether the
subtitleshave to be presented with the signalled font only instead of the default font assumed to be embedded in the
Playet

Where an EssentialProperty descriptor is useddate a font download therPdayershall ignore the containing
AdaptationSet if it does not support downloading fonts.
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Where a SupplementalProperty descriptor is used to indicate a font downloadPlagarahall ignore the
SupplementalProperty desatar if it does not support downloading fonts.

Note that &Playerwhich does not conform tilie present documentll not recognizethe @schemeldUri and is
required by ISO/IEC 23002[1] to exhibit the behaviour in the previous talauses

7.2.1.2 Scheme ldentification in descriptors

A descriptor is signalling a downloadable font in accordance with the present document when i@schtraeldUri
attribute set tdurn:dvb:dash:fontdownloa@014' andthe @valueattribute set tdl.

7.2.1.3 Additional attributes on the EssentialProperty and SupplementalProperty
descriptors

The followingattributesaredefinedfor use on the EssentialProperty and SupplementalProperty desaipfotlows:

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

Thesemantics of thattributes are as follows:

url : URL of the font to download. This shall be interpreted in the same way as a media URL (i.e. relative URLs can
make use of BaseURLs if desired).

fontFamily: the fontFamily name used in EBUT-D documents[13] and[14].
mimeType: indicates the mime type of the resource available from the URL.
All of these attributes are mandatory when a descriptor indicates the scheme identifedén.21.2.

The schema for these attributeses thenamespacarn:dvb:dash:dasbxtensions:2014. The schemés included in
theelectronic attachment3he namespace shall be signaled inMRD in case these attributes are used, such tein
MPD@xmlIns attribute.

7.2.2 Font format

Fonts for download shall be provided in one of the formats listd@lie21. The mime type used in the descriptor
shall be the appropriate one frdrable21.

Table 21: Supported font formats and their corresponding mime types

Font Format Mime Type to specify in @mimeType attribute
Open Font Format specified in ISO/IEC 14496-22:2009 [20] |application/font-sfnt
WOFF (Web Open Font Format) File Format [22] application/font-woff

Fonts that define glyphs for vertical scripts shall include the tdide

NOTE:  The calculation of inteline spacing in TTML depends dhe selected font size and the value of the
lineHeight attribute. Implementations are expected to use the appropriate ascender, descender and line
gap values from the fosthhea, OS/2 or vhea tables when computing thelineespacing for readable
text, defaulting to the OS/2 values sTypoAscender, sTypoDescender and sTypoLineGap, in the absence
of other informationThe font formats here all require the presence of ascender, descender and line gap
values.The use of font formats which do not require thHes not been permitted because if fonts are
supplied that do not include these thenPteyerwould be expected to make a rdaterministic estimate
of the interline spacing. Such estimation will lead to inconsistent user experience bétiages, and
the possibility of unreadable text.

7.2.3 Errors

If a Playeris unable to download a font for any reason or having downloaded is fomible to process it, then:
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1  If the font download was signalled using the EssentialProperty desctitokdaptation Set containing the
descriptor shall not be presented.
1  If the font download was signalled using tBepplementalProperty descripttite Adaptation Set containing
the descriptor shall be presented as if the descriptor was not present.
7.2.4 Player support

Playes should support the downloading of fonts which are contained in the formats speaifeatsaY.2.2 and are
signalled using the mechanismalause?.2.1. Playes whichdo not support the downloading of fonts shall follow the
rules inclause7.21.1 regarding the action to take depending upon the desctiptal to reference the fonBlayes
shall treat descriptors using the scheme identification specifidduiser.21.2 as umecognizedf:

1 they are nssing mandatory attributes
1  they are placed other than inside an Ad#pn Set containing subtitles.

In the event of an error using or accessing a downloadable font the ralagse7.2.3 shall be followed.

7.3 Example (informative)

The following extract from an MPD shows an Adaptation Set being usaliter English subtitles for the hard of
hearing where the main programme audio is in English and the content provider is making available a font to download.

<AdaptationSet id= "subl" startWithSAP= "1" mimeType=" application/mp4 " lang= "eng" codecs= "stpp ">
<SupplementalProperty schemeldUri= " urn:dvb:dash:fontdownload 2014 " value= "1"
dvb:url= " http://fonts.example.com/easilyreadablefont.woff " dvb:mimeType= " application/font - woff "
dvb:fontFamily= "easyread "/>
<Role schemeldUri= " urn:mpeg:dash:role:2011 " value= "main" />
<Accessibility schemeldUri= " urn:tva:metadata:cs:AudioPurposeCS:2007 " value= "2"/>
<SegmentTemplate startNumber= "1" timescale= "1000" duration= "10000"
media= " $RepresentationID$/$Number$ " initialization= "$Representatio  nID$/IS " />
<Representation id= "subs" bandwidth= "20000" />
</AdaptationSet>
8 Content Protection
8.1 Introduction

The DVB MPEGDASH profile does nospecify a full eneto-end content protection system (DRM), rather it specifies
the usage of specific parameters that are defined within the NDI?FESH (ISO/IEC 230091 [1]) MPD and within the

ISO Common EncryptiohCENC' (ISO/IEC 230017 [7]). This enables multiple DRMs to protect the content, sharing
information (suctas KeylDs and IVs), and then using an opaque container for each DRM to carry DRM specific data
(such as licence or licence acquisition information).

The protection of content is optional in the DVB MPEG DASH profile but if used, it shall be in accovd#imtias
clause in the present document

8.2 Background (informative)

Media protected according to ISO/IEC 230D]7] may require DRM specific information to decrypt.
ISO/IEC 230017 [7] defines a ProtectioB8ystem Specific Headepésh) box to carry this information. The DRM is
identified thanks to the SystemID parameter in'pissh

MPEG DASH also allows the carriage of DRM specific information within the MPD inside the ContentProtection
element. Incluthg such information in the MPD may allowPdayerto start acquiring or processing a DRM licence in
advance of downloading dnitialization Segment. One way to use the ContentProtection elesérg UUID one
(ISO/IEC 230091 [1], clause 5.8.5.2 third bullet), which makes use of the same SystemID as CENC.
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NOTE: Content Protection owners are encouraged to register their SystemID values in the list available at:
http://dashif.org/identifiers/protection/

Initialization Segments may contain one or mpssh boxes within the Movie'hooV) box. Depending on the coent
protections system(s), this will most likely bee for each content protection system suppdated

ISONEC 230017 [7] permits more than on#edia segmets may also includgsshboxes in Movie Fragmeninfoof)
boxes to deliver media keys that are changed over time within a track (a technique oftekesatig@tior). The

DRM may require information from bothsshboxes frominitialization Segmentind Media Segment in order to
obtain media keys.Key Rotation can be used to allow entittement changes during live content. Key Rotation can be
supported by the DVB DASH profile through the usépgthboxes carried in the Media Segments. Their role is t
deliver information about new keys, licences or-Boénces that are required to continue playing the content. When
Media Segmernipsshboxes are used in this way, catellbe taken to ensure that random access to each segment
remains possible andahthe DRMPlayerreceives updated information sufficiently far in advance when playing
normally to allow uninterrupted playback.

8.3 Encryption of Different Representations

All Representations in the same Adaptationsbetlibe protected by the same license, and encrypted with the same key.
That means all Representatigtmllhave the same value ‘diefault_KID in their'tenc boxes in their Initialization
Segments. That also means that the ContentProtetggmriptorshallbe placed at the AdaptationSet level

In the case of key rotation, key and licence use within an Adaptatiah&#te alignedThat is, no new licence
acquisition or key change shak required to play the same segment of a different representation.

In cases where HD and SD content are contained in one presentation and MPD, but different license rights are given for
each resolution, then they shall be contained in different SD andddptation Sets, each with different
ContentProtection descriptors in the Adaptation Set.

8.4 MPEG DASH MPD Content Protection descriptors

Playes shall be able to process Content&ctibn descriptors from the MPPlayes may ignore ContentProtection
descriptors with@schemeldUrattribute valueshat they do not understand.

Any Adaptation Set containing protected content shall contairiropdprotectiohh ContentProtection descriptor as
described in ISO/IEC 23009[1], clause 5.8.5.2 first bullet with the following values:

1  @schemeldUri Zurn:mpeg:dash:mp4protection:2011
| @value ='cenc or "cbcs

Furthermore, thiSmp4protectioh Content Protection descriptor should include the extension defined in
ISO/IEC2300%7 [7], clause 11.2:

1  @default_KlDattribute under theurn:mpeg:cenc:201amespace.
This reflects the default KID value found within tt®0 BMFF'tenc box.

Any Adaptation Set containing protected content shall also contain one CBra&sttion descriptor for each supported
DRM. Those Content Protection descriptors may contain DRM specific data. These ContentProtection descriptors shall
use the UUIDurn in the@schemeldUrattributeas defined inSOAEC 230091 [1], clause 5.8.5.2hird bullet.

If an AdaptationSet includes one or more ContentProtection elements that ther@lageizess identifying both a
DRM system and the use of theenc¢ encryption scheme then the Player shall not reject or ignore the AdaptationSet
solely because it does not also includemp4protectiot content protection descriptor.

8.5 MPEG Common Encryption
8.5.0  Protection System Specific Header

Playes shall be able to procegsstiboxes from both thinitialization Segment and from Media Segmemtayes
may ignorepsshboxes for protection systems that they do not understand.
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Theinitialization segment and/or media segments may cpastiboxes.

For each DRM SystemID, if DRIdpecific data is present both withirfpashbox in theinitialization segment and
within a Content Protection descriptor in the MPD, the data within each should carry equivalent information. However,
the data carried within the MPD takes precedence theedata carried within thpssh

8.5.1 Key Rotation

For content using key rotation and conforming to this profile, the KID wihidaptationSet shall not change more
frequently than every 120 seconds.

8.5.2 Random access requirement

Content shall bencrypted such that it can still satisfy the requirement for a type 1 or type 2 SAP as defined by MPEG
DASH. This means that Blayerhaving a suitable licencghallbe able to decrypt any Media Segment using only
information carried in that Media Segmeahais information from thénitialization Segment or MPDDecryption of a

Media Segment cannot depend on information only contained within a previous Media Segment.

8.6 Encryption Mode

8.6.0 Encryption Usage

Media data shall be encrypted using AES-b8n CTR or CBC mode using theenc or 'cbcs scheme as defed in
ISO/IEC 230017 [7], clause 9.

AdaptationSets using thebcs scheme shall not be labelled with the 2014 DVB DASH profile URN
urn:dvb:dash:profile:dwvdash:2014.

Presentations that include one or more AdaptationSets using AVC video shall have at least one AVC video
AdaptationSet and at least one AdaptationSet di etteer media type (audio, subtitles etc.) that are either unencrypted
or are encrypted using AES 12& in CTR mode (AESCTR) using thécen¢ scheme as defined in

ISO/IEC2300%7 [7], clause 9.

When encrypting NAL formatted video stregrt8O/IEC 230017 [7] requires that subsample encryption isdiand
NAL type and length fields shall remain unencrypted. In addition to that requirement the payload of NAL units shall
remain unencrypted for the following NAL types:

i Access unit delimiter.

1  Supplemental enhancement information, where the SEI mesdagedsas'Cleat' in the encrypt column in
Table22. For SEI messages not listedTinble22, or where the entry say#épplication specift",
consideration should be given to whether the SEI message needs to be accessed prior to decoding the media
when deciding whether to encrypt the NAL unit payload.

Table 22: Encryption requirements for SEI Messages

SEl Message Type Encrypted or Clear

Picture timing Clear

Pan-scan rectangle Clear

Filler payload Clear recommended (known plaintext)

User data registered by Recommendation ITU-T T.35[i.3] |Application decision whether Encrypted or Clear
User data unregistered Application decision whether Encrypted or Clear
Recovery point Clear

Decoded reference picture marking repetition Clear
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8.6.1 Constraints on the SampleAuxiliarylnformationOffsetsBox

In order to ensure that tidayerhas access to the sample auxiliary information before it is needed to decrypt a sample,
the offsets in anisaid box shall reference data that is stored after the start of, and before the enthudpthieox that
contains théraf box that containhis 'said box.

As a means of meeting this requirement, a Sample Encryption Informatiofséong (efinedin ISO/IEC230017 [7])
may be included in théraf box of tracks that contain encrypted media samples to provide the initialization vectors and
subsample encryption information necessary to decrypt any encrypted media samples.

Regardless of whethersenc¢box is used, the common encryption sampbaleuy informationshallbe carried within
the structure defined iclause7 of ISO/IEC 230047 [7] and be correctly referenced using $ed and'saiz boxes.

8.7 Mixing Non-Encrypted and Encrypted Content/Information

An MPD including encrypted video and/or audio may include information that is not encrypted such as subtitles (see
clause 7 of the present document) and events (see clause 9 of the present document).

Where events are carriedfrand in a video or alio stream using themsgbox, common encryption does not support
encryption of these.

Players need to respect the timing requirements for presentation of subtitles and events when video and/or audio content
are encrypted taking account of the time tatcedo the decryption.

NOTE: Encryption of subtitles is not defined by the present document.

9 Carriage of Generic Streams and Events in DASH

9.1 Events

9.1.1 Background (informative)

MPEG DASH defines a generic event mechanism that stgppweo delivery methodgvents can be signalled in the
MPD, or they can be carried lrand within Media SegmentShe semantics of the event are the same in each case.

Inband events might be used where the event is closely related to the A/V contisritraowdn prior to the final

packaging of the Media Segmenitshand events are particularly well suited for use with live streariixgmples of

their use could include signalling the scoring of points in a sports event, questions being asked orowgaiz sh
programme or advert starting within a continuous TV channel, programme ratings changing or there being additional
associated content available.

Events inthe MPD might be used to indicate events relating to the way content has been assemblethiaed éom
presentationExamples could include boundaries between content items assembled into a playlist or notification points
for reporting on advert viewing.

Since inband events are delivered in Media SegmBtages only have visibility of inband ents for Media Segments
they have parsed and have not yet discarf@iyes joining a stream after an inband event has passed will not see it
unless it is repeated®y contrast, MPD events are visibleRtayes for as long as they are present in the MPD.

This clausecovers the use of the DASH event mechanism for the delivery of:
1  Programme metadata
1  Arbitrary messages typically intended to be handled by applications

1  Messages for thelayeritself.
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The DASH Event Message Box, which carries Inbanents within Media Segments, has two versions defined by the
MPEG DASH specificationThese differ in whether they indicate the presentation time of the event relative to the start
of the media segment or at an absolute time on the media timeline.

9.1.2 Content programme metadata

9.1.2.1 Definition
A DASH presentation may consist of one or more consecutive programmes, each of which has its own metadata.

Content programme metadata may be delivered in the MPD by using an EventStream or in Media Segments using an
InbandEventStream. It provides contafentifiers and basic metadata relating to the current programme.

An EventStream or InbandEventStream element carrying content programme metadata is profiled as follows:
i @xlink attributes with valuéon requestin an MPD evenimay be ignored bylayes.
1  @xlink attributesmaybe ignored with InbandEventStream Blayes.
1  The@schemeldUrattributeshall be set t8urn:dvb:ipgv:cpm:2014.
)l

The @valueattributefor this scheme is defined iFable23. Other values othe @valueattributeare reserved
for definition by a future revision dhe present documerlayes shall ignore event streams with an
unrecogrzed value.

Table 23: Values defined for urn:dvb:iptv:cpm:2014 event scheme

@value attribute Description
1 Indicates that the events carry Content Programme Metadata in the form of a TV-Anytime
BroadcastEvent element, as specified in clause 9.1.2.2

Events associated with ti@schemeldUrattribute"urn:dvb:igv:cpm:2014 andwith @valueattribute of'1" are
defined as follows:

1  The presentation time (as indicated by the @presentationTime attribute of an MPD event or derived from the
presentation_time_delta field of an inband event) shall be set to indicate a time at which the content
programme metadata is applicalitds recommended that where content programme metadata changes, the
presentatioime of the event carrying new contgmrogramme metadata be set as close as possible to the
point from which the new metadata is applicable.

1 A duration(as indicated by the @ration attribute of an MPD event or the duration field of an inband event)
may be defined for the event, indicatithge minimum duration for which the content programme metadata can
be assumed to be valild the duration is undefined, the metadata can be assumed to be valid until the
presentation time of the next content programme metadata event.

1 Anid(as indicated byhe @id attribute of an MPD event of the id field of an inband eweay) be defined for
the event and is mandatory in the case of an inband event.

NOTE 1: If inband events and MPD events are used together, id values may be allocated independecitly for ea
delivery mechanism: there is no implied equivalence between events having the same id across different
event streams.

1  The value of the element (or the message_data field of an inband event) shall be as defibk®h
NOTE 2: The @messageData attribute of the Event element is not used for carrying content programme metadata.

1  If multiple content programme metadata events overlap, the one with the latest piceséinia can be
considered to take precedence.

NOTE 3: For a live stream, in order to allow fBfayes joining the stream at any time, it is necessary to repeat
content programme metadata periodically if using inband events &tbematively, MPD events could
be used to provide metadata for nelayes joining the stream, with inband events providing a more
accuratelytimed transition of metadata for existiRtpyes.
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9.1.2.2 Event message syntax
The format of the event payloadrrying content programme metadata shall be one or mow&nitime

BroadcastEvent elements that, when placed within the ProgramLocationTable element of the Default TVAMain
fragment definedh Table24, form a valid TVAnytime XML document.

Table 24: Default TVAMain fragment

<TVAMain xmIns= " urn:tva:metadata:2012 " xmins:mpeg7= " urn:tva:mpeg7:2008 ">
<ClassificationSchemeTable />
<ProgramDescription>
<PrograminformationTable />
<GrouplnformationTable />
<ProgramLocationTable />
<ServicelnformationTable />
<CreditsInformationTable />
<ProgramReviewTable />
<SegmentinformationTable>
<SegmentList />
<SegmentGrouplList />
</SegmentinformationTable>
<PurchaselnformationTable />
</ProgramDescription>
</TVAMain>

An empty event payload indicates that no content programme metadata applies for the associated portion of the content
timeline.

If more than one BroadcastEvent element is present, elements beyond the first contain metadata relating to a future
time. The first element contains metadata that applies to the point on the content timeline indicated by the presentation
time in the DAS event.

In order to carry XML structured data within the string value of an MPD Event element, thehdbtee escaped or
placed in a CDATA section in accordance with the XML specificatiof 26D Playes following standard XML
parsing rules need take no special action in order to extract valid BroadcastEvent elements from #lerasweiitio
escaping is required when contgpnbgramme metadata is carried in an inband event.

The BroadcastEvent may contain any metadata defined for it by the TVAnytime specifi€ai®mcludes, for
example, title and synopsis, associated identifiers, related material locat@aranthl guidnce information.
9.1.2.3 Parental rating

Content programme metadata maglude a parental rating in tlB¥oadcastEvent/InstanceDescription/
ParentalGuidance eleme#tparental rating delivered in this way shall be considered to take precenereay

parental rating of the same classification scheme that is defined in the MPD using the AdaptationSet/Rating or
AdaptationSet/ContentComponent/Rating element for thatidur that the content programme metadata event is active
or until a different content programme metadata event becomes active, whichever is the earlier.

The following schemes are defined for including parental rating information in Content Programrdatdeta

1  "urn:dvb:igv:rating:2014 scheme where the id is a decimal number representing the minimum recommended
age encoded as pefTSIEN 300 46415].

1 "urn:dvb:igv:guidance:2014where the id is either:

- 'G' indicating that guidance text relating to the content is provided in the ExplanatoryText element within
the ParentalGuidance element.

- 'W' indicating watershed (safe hatspcontent that is only suitde for presentation after the watershed.
Guidance text may also be provided].

Note that regulatory requirements and established practice tin@acontent can be expected to use other classification
schemes and support for these may be required in specific territories.
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NOTE: Inthe MPEG DASH Rating element, the rating scheme and the term identifier are separated into the
@schemeldUri and @idtaibutes whereas they are combined in the mpeg7:ParentalRating element used
by TVAnytime as a single URI using:aseparator in the case of a URN d#'a&eparator in the case of a
URL.

9.1.24 Example

<?xml version= "1.0" encoding= "UTF 8" ?>
<MPD
xmins:xsi " http://www.w3.0rg/2001/XMLSchema - instance
" urn:mpeg:dash:schema:mpd:2011
" urn:mpeg:dash:schema:mpd:2011 DASH - MPD.xsd"
>

<BaseURL>http ://cdnl.example.com/ </BaseURL>
<BaseURL>http : //cdn2.example.com/ </BaseURL>

<Period "1 >
<EventStream "urn:dvbiip  tv :cpm:2014 " value= "1">
<Event "300" "1500" " 0" ><!|[ CDATA<BroadcastEvent>
<Program crid= " crid://broadcaster.example.com/ABCDEF ">

<InstanceDescription>
<Title  xml:lang= "en" >The title</Title>
<Synopsis xml:lang= "en" length= "medium" >The description</Synopsis>
<ParentalGuidance>
<mpeg7:ParentalRating href= "urn : dvb:ip tv :rating:2014:15 ">
<mpeg7:Region>GB</mpeg7:Region>
</ParentalGuidance>
</InstanceDescription>
</BroadcastEvent>]]></Event>
</EventStream>
<AdaptationSet>
..etc...
</AdaptationSet>
</Period>
</ MPD

9.1.3  Application messages

An application message is some information that is intermled consumed by a higher level application and which
relates to a particular time (and optional duration) on the media timeline. These can be considered similar to Stream
Events as defined in ETSI ES 202 184] and used in MHEG, MHP and HbbTV application environments.

Application messages may be delivered in the MPD by using an EventStream or in Representations using an
InbandEventStream.

The presendocumentoes not define @schemeldUrattributevaluefor application messageBhere may be many
event streams with many differe@ischemeldUrattributevalues.Typically, an API will be provided at the application
level to allow an application to géster to receive events from one or m@schemeldUri an@valueattributepairs. It

is not specified inhe present documehow this information is passed by tR&ayerto the application.

Both EventStream and InbandEventStream may se®@fitesentatiomimeOffset attribute. This attribute signals the

event presentation time that aligns to the start time of the period carrying the (Inband)EventStream Element. This
attribute may be used to keep a consistent timeline fdehets This may occufor exanple in amulti-period

presentation or in a Liveo-VoD presentation. Playeshallsubstract the value @presentationTimeOffset frothe

event presentation time in the MPD or inband eventompute the event presentation time relative to the Peridd sta

time. An MPD Event may contain the @contentEncoding attritag@efind in MPEGDASH [1] clause 5.9.7 When

this attribute is present and set to "base64", the player shall decode the Base 64 encoding of the element value before
passing it to the application. Base 64 coding is defined in RFC &6§l8Binary content should be encoded using

Base 64. String or XML data mde encoded usinBase 64 or may use the XML CDATA construct to escape it, as
described for content programme metadata in clause 9.1.2.2.

9.1.4 Events for the Player
If the MPD@type attribute is set ynami¢ and the MPD contains a @minimumUpdatePedtidbute, then this

permits the server to update the MPD. Detailed MPD update procedures are provided in ISO/IEC[2B009
clauseb.4.
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However, if the minimum update period is used alone, there is a conflict between vpdangigrgto discover changes
to the MPD quickly, and trying tminimizethe server load caused by frequent requests. DASH ¢hBaents can
address this by informing th@ayewof the need to refresh the MRibly when it actually changes.

If an InbandEventStream element with its @schemeldUri attribute $etrtonpeg:dash:event:201and the @value
attribute set to 1 or 2 is pregeon a Representation that is currently being decoded, then a DASH player shall only poll
for a new MPD if it receives an MPD validity expiration event, or if it is performing a feskch an

InbandEventStream is not present and the MPD is dynamiDAB# Player shall determine when to reload the MPD
according to the MPD@minimumUpdatePeriod attribute. Note that even if expiration events are intended to be used
exclusively, the MPD@minimumUpdatePeriod attribute has to still be present in accorddnt®QUEC 230091 [1].
Typically, it would be set to a low value.

Playersare not required to support patching of the MPD. Hence InbandEventStream elements with a @schemeldUri
attribute set tdurn:mpeg:dash:event:201®ith a @value attribute value of 2 may be treated as having a @value
attribute value of 1, i.e. th@ayeignores the message data anduesis the MPD from the server.

If the DASH Player has an MPD which includes a value of the @publishTime attribute that is greater than or equal to
the value of the publish time in the message_data of the event message btins inent message box may be

ignored. For example, this may happen when static Media Presentations are converted from a dynamic Media
Presentation.

9.1.5 Long duration inband events

An inband event may have a duration that extends beyond the end of the media segment in which it is first bielivered.
such cases, the content provider may choose to deliver the event only once, inashidPlayerjoining the stream at

a later segment, or performing random access, will miss the élerhatively, the content provider may repeat the

event information in a subsequent media segnWhere events are repeated in this way, the requirendggsfined in

this clauseapply.

The following requirements on content creation apply to inband eusimntg a vO DASH Event Message Bitvat are to
be repeated:

1  Each repetition of an event shall have the s@sehemeldUri@valueand @id attribute values.

1  The presentation time of each instance of a particular event shall meet the requirements for
presentation_time_delta defined in ISO/IEC 230(9], clause5.10.3.3.4.

NOTE 1. These constraints mean that each repetition will have a different indicated presentation time.

1  The duration of each instance gparticular event shall be set such that when added to the event itsstance
presentation time, each instance of the event has theesahiane unless the end time of the event is being
updatedThe event end time may be beyond the end of the media segmvemich the event is carried.

The following requirements on content creation apply to inband events using a vl DASH EventMessage Box that are to
be repeated:

| Each repetition of an event shall have the s@sehemeldUri@valueand@id attribute values.
1  The presentation time of a particular event shall not change between instances.

Playersshall consider an inband event B to be a repetition of a previous inband event @$¢hemeldUri@value

and@id attribute values of A and B are the same and the presentation time of event B falls before the end time of event
A. Where events repeat ntiple times, the comparison of presentation time for each received event shall be made
against the end time of the repetition that immediately preceded it.

NOTE 2: This situation may occur within a segment when Events are provided in both vO and v1 DASH Ev
Message Boxed he requirement above means that the second box would be regarded as a repetition of
the first one.

An event with unknown duration shall be considered to have indefinite length for the purposes of this requirement.

Playes shall be abléo track at least 10 concurrent or overlapping inband events from each inband event stream that it
is monitoring.If a further overlapping event is encounterethyes may discard stored information about the oldest
event.This may cause any further repien of the discarded event to be registered as a new event.
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9.1.6 Monitoring of InbandEventStreams
Players shall suppomtonitoring of InbandEventStreams in all Representations that it is decoding at the time.
Players shall not download a Representation solely to gain access to an lrdraS8tiEam contained within it.

InbandEventStreams with the same @schemeldUri and @atifimites that are present in multiple AdaptationSets

shall be considered equivalent and only one of them shall be processed at any particl\entértet there is no

requirement that the actual events carried on such InbandEventStreams be idfamteample, an

InbandEventStream on a higher bitrate Representation may carry more data than one on a lower bitrate Representation
and events accompanying an AdaptationSet in one language may be different to those for aio#Sietpdhia

different langiage.

Players shall support monitoring events in vO DASH Event Message Boxes and should support monitoring events in
vl DASH Event Message Boxes.

Content providers wishing to deliver InbandEventStreams that relate to the presentation asshallleolsue that
they are duplicated in enough places that the player will receive them whatever seleRepnesentations it has
made.

NOTE: Content providershouldbe carefulbeforeincluding an InbandEventStream and an EventStream that
have the same @scherd¥ri and @value in the same MPD. Although BARDASH implies players
may or should merge these before passing them to a higher level applicatiop)agene
implementations may keep them separate.

9.1.7 Inband event formats to support Hybrid Digital Radio slideshow and
text messages

9171 Introduction

The"Hybrid Digital Radio (DAB, DRM, RadioDNS); SlideShow; Us&pplication SpecificatiohETSI

TS101499[32] specifies mechanisms for providing live text messages and slideshows to internet radio Tleegmes.

corsist of low update rate short text messages or image URLs which are lgyisettyonizedvith the media. This

clause of the present document provides Inband Event Schemes for providing the realtime data feed for the application
which provides these featwen an Internet radio receiving a DASH streblsing inband events to carry this avoids

the need to make additional connections to subscribe to data services.

There are three event schemes defined using the schem&aldddvb:dash:radiovi2016' and valies 1 to 3:
1 Value"l" - used for text messages, defined in clause 9.1.7.3
1  Value"2" - used for'Simple Profil¢ slideshows defined in clause 9.1.7.4
1  Value"3" - used for'Enhanced Profileslideshows defined in claus8.1.7.5

Players are naequired to support this scheme, other than to pass the data to a controlling applizatiever where
the player is used in a device which has an application which can make use of this data, that player should support these
schemes.

Content which is irgnded for use by players corresponding to the Simple Profi& $1 TS101499[32] should be
conveyed using the schemes with values 1 @dhtent whib requires an application to support the Enhanced Profile
shall only be conveyed using the scheme with value 3.

9.1.7.2 Use in preference to out of band data

Where one or more of the event schemes described iddlhiseare signalled as Inband Event &imes in an MPD, an
application shall not connect separately to a different data source to get the same information (that is the inband events
are to be used in preference) to avoid placing a load on systems in place to support legacy distribution.

9.1.7.3 Text messages

This event scheme is indicated by the following: schemeldurizdvb:dash:radiovi?016', value=1".
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The payload of this inband event carries a t8léncoded string containing up to 128 characléusre is no

termination characterthe string is the length of the payloddhis payload is a message to be displayed to the Tiser.
presentation time and duration of the inband event indicate the period during which the message should bellisplayed.
the duration is set to undefined (OxFFFFFFFF) then the message should be displayed until the inband event is updated
(by another inband event with the same id attribute value) to indicate an end time, or the presentation time of an event
with a different d attribute is reachedn inband event with a zero length payload indicates no message to be

displayed, and clears any previous message

At any given time only one inband event using this scheme shall be dcéveew event is received with a
presentabn time before the end of the previous event then the previous event is truncated.

An inband event of this type is equivalent to the TEXT messageribed irclauser.2.2 of ETSI TS101499([32)]
being sent at the presentation time of the inband event.

9.1.7.4 Simple slideshow messages

This event scheme is indicated by the following: schemeldurizdvb:dash:radiovi2016', value=2".

The payload of this inband event tas a UTF8 encoded string, containing up to 512 charactérere is no

termination characterthe string is the length of the payloddhis payload gives the URL from which a slide show
image may be retrieve@he presentation time and duration of ihizgand event indicate the time frame over which the
image should be displayeldthe duration is set to undefined (OxFFFFFFFF) then the image should be displayed until
the event is updated to indicate an end time, or the presentation time of a latevigtvartifferent id attribute value is
reachedAn inband event with a zero length payload indicates no image to be displéigecbnstraints on images and
the application behaviour should be as describé&irial TS101499[32].

At any given time only one event using this scheme shall be alftasr@eew event message is received with a
presentation time before the end of the previous anessage then the previous event is truncated.

An event message of this type is equivalent to the SHOW message descdlaedén.2.3 of ETSI TS101499[32)
being sehat the presentation time of the event message.

9.1.75 Enhanced slideshow messages

This event scheme is indicated by the following: schemeldurizdvb:dash:radiovi2016', value=3".

The payload of this inband event is a UBEncoded json message asinked inclause7.4.3 of ETSI TS101499[32].

All timing information for these events is carried in the json payldaé. presentation time of the event messags!
always be at or before any times given within the payléadolute times given within the payload shall be converted
to the DASH Media Presentation timeline by subtracting the time indicated by the MPD@availabilityStartTime
attribute.Messages mayebignored if MPD@availabilityStartTime is not present.

The duration of inband events following this scheme should be 0.

9.1.8 Integration of DVB-DASH and DVB Application Signalling

Application signalling is intended for use when the DASH stream represents a broadcast service and where it is
necessary to bind an Application to one or more such services as defined in clauseEL3IT& 102 80931].

Information about Applications associated with portions of the media timeline can be signalled in the MPD using MPD
events as described below.

An EventSream carrying application signalling information shall have the following properties:
1  @xlink attributes with valuéon requestin an MPD event may be ignored by Players
1  The @schemeldUri attribute shall be setum:dvb:dash:appsignalling:26'1

1  The @value attribute for this schemé 18. Other values of the @value attribute are reserved for definition by
a future revision of the present document and shall be ignoretrainals.

Events associated with the @schemeldUri attributa:dvb:dash:appsignalling:201énd the @value attribute 61"
are defined as follows:
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1  The presentation time (as indicated by the @presentationTime attribute) shall be set to itigheateam
which the application signalling is applicable.

1  Aduration (as indicated by the @duration attribute) may be defined for the event, indicating the duration for
which the application signalling is applicable. If the duration is undefined, thecafgti signalling can be
assumed to be applicable until the presentation time of the next application signalling event.

1  The value of the element shall be an ApplicationDiscovery record as defined in clause B'ASB of
TS102809[31] which shall contain at least one application element.

In order to carry XML structured data within the string value of an MPD Event element, the data shall be
escaped or placed in a CDATAion in accordance with the XML specification 128]. Players following
standard XML parsing rules need take no special action in orderrtxexalid ServiceDiscovery elements
from the Event element.

NOTE: The @messageData attribute of the Event element is not used for carrying application signalling.

i If multiple application signalling events overlap, the one with the latest presentatioshtithbe applicable in
preference to earlier application signalling events.

Carriage of application signalling in MPEG DASH inband event streams is outside the scope of the present document.

9.1.9 Integration of DVB-DASH and SCTE-35 based Ad Slot Signalling

An EventStream carrying SCT85 ad slot signalling information shall have the following properties:
1  The @schemeldUri attribute dhibe set to "urn:scte:scte35:2014:xml+bin".
1  The @value attribute should be absent.

1 The @presentationTimeOffset attribute may be pre¥éhen present, is recommended that this attribige
equivalento thesegmentBase @presentationTimeOffset after timescale convefsiorresponding media
presentations in the MPIXf it is not present the value 0 is used.

1  The @timescale attributhall beset to a value that enables frame and segment actiuratg. Thus,if the
video framerate is 25 fps, the timescale shall be at least &% integer multiple

EventElementsassociated with the @schemeldUri attribute "urn:scte:scte35:2014:xmbieifutther restricted
follows:

1  The @presentationTime shall be seth® splice timeof the enclosed marker. Ti@presentationTime shall
correspond t@ mediasegment boundaiiy correspondingnediaRepresentatics For video representations
this correspondence shall be frame accurate. For non video representations avéstialh detolerated.

1  The @duratiorshall bedefined for the Everdandshallcorrespond to the ad slot duration of an (@tert of
break)marker orshall bezero (0) for an ifend of breaknarker

i The @duratiorshall not beOxFFFFFFFEin other wordsindefinite duration events are not supported. SCTE
35[47] markers without an explicit duration shall be carried with duration=0

1  The @messageData is not usanl shall be absent
| The @contentEncoding attribute is absent
The value of the Event Element shall be as recommenddé]in

The namespace shall be signalledhe @xmIns attribute of the Signal Element defined46]. The Binary Element
shall contain the base64 encoded splice_info_section().

NOTE: The Event vale contains XML, this contradicts in some cases with whatri@asmmended in earlier
version, parsers shall be able to handle or ignore the specific case of XML base@%€Vdnt based on
the schemairn:scte:scte35:2014:xml+bin.
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10 Player Behaviour

10.0 Introduction

This clausecontains normative and informative textplayerbehaviour, however the normative aspects of codec
specific behaviour are dealt with @tauses (video),clauseé (audio)andclause? (subtitles)Clausest, 8 and 9 also
contain somerequirements.

10.1  DVB Profile Support

Playes shall support th2014DVB profile MPEG DASH as defined in the present documentiadidated by
"urn:dvb:dash:profile:dwdash:2014. All of the mandatoryrequirements and restrictions for that profile shall apply.
Players may support the 2017 DVB profile of MPEG DASH as defined in the present document and indicated by
"urn:dvb:dash:profile:dwvolash:2017 in which case all of the mandatory requirements asttictions for that profile

shall apply. Players shall support the 2017 DVB profile if they support DASH playback of HDR, HFR or NGA content.
Other profiles may also be supporta@tie following clauses of the present document only apply to the 201 7eprifil

other clauses apply to both profiles:

1 HDR-5.24,5.25,5.26,5.2.7,10.14, 10.15, 11.14
1 HFR-5.2.8,10.16, 11.15
T NGA-6.3.26.7,6.8,10.18, 11.17

NOTE 1: Individual subclauses within clauses 5 and 6 correspond to particular video codéicscadecs or
video technologies. If a particular DVBASH player (or the device i§ running on) does not support
delivery of content encoded in codec or technology via DASH then the corresponding clause does not
apply to that particular player/terminiadependent of what DVIBASH profile the terminal supports.

NOTE 2: Clauses 9.1.7 and 9.1.8 are applicable to both profiles but are optional for both content and players.

Playes shall be abléo play the content described by the profiipecific MPD(where the DVB profile is defined in

claused.1) (but not necessarily other Adaptation Sets or Representations in the MPD discarded as part of the process of
deriving the préile-specific MPD).The process of deriving a profispecific MPD is defined iclause8.1 of

ISO/IEC 230091 [1].

10.2 1SO BMFF Player Constraints

Following are constraints on the Player with respect to ISO BMFF format:

1  Playersshall support the usage of the track fragment run trnf with negative composition offsets in order
to maintain audio visual presentatisynchronization

NOTE:  Negative composition offsets were added to ISO/IEC 144D Amendment 3, which isdétuded in
ISO/IEC 1449612 [6].

1  Playersshall support more than one sample entry indtsel box and shalsupport the use of the sample
descriptionindex in the Track Fragment Header at the start of each segmdettify which of the sample
entries is applicable to that segment

1  The Player shall support simultaneous presentation of multiple Adap&stisnvhose Representations have
the same track_ID, for example video with track ID 1 and aaldiowith track_D 1.

1  Players shall support media segments that contain more than one'paiobénd'mdat boxes, where each
moof/mdat pair may contain any number of ISO BMFF samples between 1 and the full segment duration
inclusive. See also claude.

1  When playing more than one AdaptationSet simultaneously (e.g. one video AdaptationSet, one audio
AdaptationSet and one subtitle AdaptationSet), playeal Be able to play combinations for which the
segments of one AdaptationSet do not align with the segments of another (e.g. due to differing segment
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durations) or the segments of one Adaptation Set contain multiple moof/mdat pairs and the segments of
andher only have a single moof/mdat pair.

10.3

Players supporting H.264/AVC shall support at least one of the AVC player conformance points defined in ETSI
TS 101 154 8], clausel..2.

Bitstreams, Luminance Resolutions and Frame Rates

Players supporting HEVC shallgport at least one of the HEVC player conformance points defined in ETSI
TS 101154 [3], clausel..2.

Players supporting VVC shall support at least one of the VVC pydormance points defined in ETSI TS 101 154
[3], clause 5.15.

Players supportindVS3 shall support at least one of tA¥ S3 player conformance points defined in ETSI TS 164
[3], clause 5.16

A Player that supports HD content shall support the decode and display of pictures with the resollifible2m
Decoding and displaying pictures with the resolutions listelhinie26 is required &t all supported frame ratgfor
AVC (see claus®.l) but not for HEVC (see clauge?), VVC (see clause 5.3)r AVS3 (see clause4).

NOTE1: This does not preclude the use of other resolutions within an Adaptation Set, however, a limited number
of resolutions are listed here tose®layertestability.

NOTE 2: The resolutions in th&ableare the resolutions in the Representations within an Adaptatioi I8xte
may not be the same as the final display resolution, and are thus independent of region specific variations
that are prealent in Broadcast TV.

Table 25: Luminance Resolutions for progressive content

Horizontal Vertical
@maxwidth @maxheight
1920 1 080
1 600 900
1280 720
1024 576
960 540
852 480
768 432
720 404
704 396
640 360
512 288
480 270
384 216
320 180
192 108

Table 26: Luminance Resolutions for interlaced content

Horizontal Vertical
@maxwidth | @maxheight
1920 1080
720 576
704 576
544 576
352 288

A Player that supports UHDTV content shall support the decode and display of pictures with the resolutions shown in
Table27in addition to the resolutions ifable25. Decoding and displaying pictures with the resolutions listed
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Table26is required for AVC (see clau&el) but not for HEVC (see clauge?), VVC (see clause 5.3) or AVS3 (see
clauses.4).

NOTE 3: This does not preclude the use of other resolutions within an Adaptation Set, however, a limited number
of resolutions are listedene to easPlayertestability.

Table 27: Luminance Resolutions for UHDTV Progressive Content

Horizontal Vertical
@maxwidth | @maxheight
3 840 2 160
3200 1 800
2 560 1 440

A Player that supports UHDT2/content shall support the decode and display of pictures with the resolutions shown in
Table27 and Zain addition to the resolutions ifable25 using HEVG VVC or AVS3.

Table 27a: Luminance Resolutions for UHDTV2 Progressive Content

Horizontal Vertical
@maxwidth | @maxheight
7680 4320
5120 2880

For service continuity, reducing the frame rate may be beneficial at lower bitrates, so lower frame rates than are found
elsewhere in the present document are needed. A Player shall support frame rates fordieidibg by 2 and 4 of
those of the frame rate families defined in clause 10.4 that it supports.

10.4  Audio/Video Switching Between Different Representations

in the same Adaptation Set

Playes are expected to transition betwétpresentations in order éptimizethe quality of the presentation for the
network conditions.

It is important that transitions can be made without any disturbance to the video oswidiat if a sufficiently large
number ofRepresentations are available, the viewer does not notideatigtion

Where there is Representation switch on onemponent, this shall not affect the playback of other comporients.
example, audio shall not pause, stutter or mute during a Repesentation change.

Playes shall support seamless switching between viREgmresentations which differ only in any commttion of the
following properties:

1  Frame rate, providing the frame rate is within one of the following fanahekis supported by the player
(e.g HFR):

- 25, 5Q 100fps
- 30/1,001, 60/1001, 120/1,00%ps
- 30, 6Q 120fps
- 24 fps
- 24/1,001 fps
1 Bitrate
1  Profile and/or level

1  Resolution, subject to maintaining the same picture aspect ratio
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There is no requirement dtlayes to support seamless switching betwBepresentations where other properties
differ.

Players should only make switches betwBepresatations that can be done seamlessly unless the switch is necessary
to prevent interruption to the media presentation due to lack of data. Specifically aiftayterequired to switch

between interlaced and progressive vilRepresentations in the saméaptation set unless it can do so seamlessly;
however, a norseamles®Representation switch is preferred to terminating the presentation.

The video presentation shall be considered seamless if the following conditions are met:
1  Temporal alignment with othenedia streams (e.g. audio) is maintained

1  There is no delay between the end of the last frame presented fronRefiresentation (as indicated by the
presentation time and presentation duration of that frame) and the presentation of the firsbframadw
Representation.

1  There are no missing frames or black frames.
I  There is no visible pixel shift during or as a result &egpresentation switch.
1  There are no visible changes in colour or luminance introduced tRBlaker

Playes shall support sedass switching between audRepresentations which differ only in any combination of the
following properties:

1 Bitrate
For audio presentation to be considered seamless the following conditions shall be met:
1  There are no audible clicks, glitchesdiscontinuities.
1  Audio presentation is continuous, with no pauses, missing or extra audio.
1  Temporal alignment with other media streams (e.g. video, additional audio) is maintained

The requirements aflause4.5.1 of ISO/IEC 23004 [1] for seamless switching shall also be supported.

10.5 Playback Across Periods

10.5.1 Background

Content with multiple Periods may be created for different reasons, for example:
1  to enable splicing of content, for example &olvert insertion

to provide a synchronization point to avoid drift in segment numbiering

to remove or add Representations in an Adaptation Set

to remove or add Adaptation Sets

= =_ =4 =4

to add or remove content offering on certain CDNs
1 to enablesignalling of shorter segments, if produced by the encoder

Typically, no continuity is necessary at a Period boundary in terms of content offering. The content may be offered with
different codecs, colour primaries, transtbaracteristics, language attributes, content protection and so on. It is
expected that the Player plays the content continuously across Periods, but there may be implications in terms of
implementation to make the playout fully continuous and seamless.

Generally, audio/video presentation acr@ssiod boundaries is not expected be continudasording to

ISO/IEC 230091 [1], clauser.2.1, at tle start of a new Period, the playout procedure of the media content components
may need to be adjusted at the end of the preceding Period to maRdriduStarttime of thenextPeriod as there

may be small overlaps or gaipsthe content in theRepresetation at the end of the preceding Period. Overlaps
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(respectively gaps) may result from Media Segments with actual presentation duration of the media stream longer
(respectively shorter) than indicated by the Period duration. &liwe starbf a Periodijf the earliest presentation time
of any access unit of a Representation is not equal to the presentation time offset signalled in the
@presentationTimeOffsattribute hen the playout procedures need to be adjusted accordingly.

However, under certain oditions seamless continuation of the presentation across Periods may be achieved, especially
if the content is offered properly. Thitauseprovides an overview on content offering requirements and
recommendations across Periods andPllagerbehaviourwhen downloading and presentisgchcontent

Note that thilauseapplies to static and dynamic Media Presentations and it is independent of the use of xlink. The
rules apply for the case after remote Periods are dereferenced.

10.5.2 Content Offering with Multiple Periods

105.2.1 General

If content is offered with multiple Periods, then the content provider should offeotitent such that the total media
presentation time of a Representation is as close as possible to the actual Period duration. It is recommended that the
Period duration is the maximum of the presentation duratibthe Representations contained in trexiBd.

In certain circumstances tieententprovider may offer content in the next Period that is a continuation of the content in
the previous Period, possibly in the immediately following Period or in a later Period. The latter case applies for
example &er an advertisement Perioddtzeen inserted.

10.5.2.2 Associated Adaptation Sets across Periods

The content provider may express that the media components contained in two Adaptation Sets in two different Periods
areassociatedy assigningquivalentAsset Identifiers to both Periods and by identifying bddaptation Sets with
identical value for the attributédaptationSet@id.

If Adaptation Sets in two different Periods associatedthen the following parametesfallbe identical for the two
Adaptation Sets:

1 the language as described by @éangattribute;

the media component type described by@montentTypettribute
the picture aspect ratio as described by@hmarattribute

any role propei¢sas described by theole elements

any accessibility property as described byAleessibility elements

any viewpoint property as described by Yiewpoint elements

=A =A =4 =4 -4 =

for audio Adaptation Sets, alhlues and presence of attributes and elements listedTiable4.

NOTE:  Additional requirements may apply to specific content protection schemes, the details of which are
outside the scope of the present document.

10.5.2.3 Period Continuity

Content proiders may explicitly signal that Adaptation Sets across Periodseaiad-continuous It may do this by
providing the following signalling:

1 From the first Period:
- PID means the Period@id attribute value.
- AID means the value of the @id attribute of tkaaptation Set to be Period continuous.

1  Insubsequent Periods:
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- The Period contains an Adaptation Set with the following:
A The @id attribute set to AID.

A A SupplementalProperty descriptor with @schemkdUri attribute set to
"urn:dvb:dash:period_continuity:201dr "urn:mpeg:dash:periedontinuity:2015 and the @value
attribute set to PID.

If this is the case, then the following shall hold:

1  All Representations in the Adaptation Set in the first Pesiadl share the same valE®T1for the earliest
presentation time.

1  All Representations in the Adaptation Set in a subsequent Peradidshare the same valE®T2for the
earliest presentation time.

I  The Adaptation Sets with the value of their @id attribute saAtioin the firstand subsequent Periods shall
beassociateds defined irclausel0.5.2.2

NOTE: MPEG DASH [1] and the URN "urn:mpe@sh:periogcontinuity:2015" use a similar but less detailed
definition of association than the present document. Players should not rely on associated Adaptation Sets
signaled with the MPEG URN being guaranteed to be fully compliant with the definitalaugse
10.5.2.2.

1  The presentation duration of each Representation in the Adaptation Set walldtatribute set t&AID in the
first Period shall bEPT2- EPTL where theresentation durationf a Representation is identical to the
difference between the end presentation time of the Representation and the earliest presentation time of any
access unit.

1 If a Representation exists in Adaptation Sets that have@idiattribute set t&AID in thefirst and subsequent
Periods where these Representations share the same value f@ithaitributes, then the following shall
hold:

- the Representations shall have functionally equivalent Initialization Segments, i.e. the Initialization
Segment signaltéfor the Representation in the first Period may be used to continue theuplaf/the
Representation in subsequent Perj@osl

- the concatenation of the Initialization Segment for the Representation in the first Period and all Media
Segments in the Regsentation in first Period and all Media Segments in the Representation in the
subsequent Periods shall represent a conforming Segment sequence as defined in clause 4.5.4 of
ISONEC 230091 [1].

Content providers should sigragriod-continuousAdaptation Sets.

10.5.2.4 Non-continous period playback

Players should support jumping gaps up to a certain maximum gap duration between periodsddirdésozerlaps

of content between subsequent periods. This occurs when the representation durations are not matching the
Period@duration or the period duration derived from Period@start. The maximum gap/overlap duration may be
configurable in some playg The player may either pause during the gap between the periods or immediately continue
playing the following period after the current period playback is finished (e.g. in case of overlap).

10.5.3 Player Requirements and Recommendations

Typically, at a Period boundary no continuity in terms of content offering is ensured. The content may be offered with
different codecs;olour primaries, transfer characteristics, language attributes, content protection and so on.
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The Playershould 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 torbmitialized for example due to changes in formats, codecs or other properties. This
may result in a rénitialization delay. Such a ranitialization delay should be minimized.

If the Media Presentation h#se @typeattribute set tdstatic', then any delay causéy re-initialization should not
lead to"missed content, but insteatihe viewer should find the overall duration of playback has taken longer than
expectedHowever the times reported by tRéayerto an application or the viewer shall not be affectethiege delays
(so media time stands still during the deldf)he Media Presentation has @tygi&ribute set tddynamic then there
is a risk that such fmnitialization delays will cause thBlayerto slowly drift behind livelf this drift accumulateso a
significant size, then thelayermay need to jump forwards to rejoin the live edge or play it faster thatimesato
rejoin the live edge.

If the Playerpresents media components of a certain Adaptation Set in one Period, and if the follovaddh&eri
assigned an identical Asset Identifier, thenReeyershould identify arassociatedddaptation Set (as defined in
clausel0.5.2.3 and, in the absence of other information, continue playing the content in the associated Adaptation Set.

If furthermore the Adaptation Setperiod-continuougas ddéined inclausel0.5.2.2, i.e. the presentation times are
continuous and this is signalled in the MPD, thenRlaye shallseamlessly play the content across the Period
boundary under the constraintsciausel0.4. Most suitablythe Playermay continue playing the Representation in the
Adaptation Set with the same @id, but there is no guarantee that this Representation is available. In thRlagse the
shallswitch to any other Represtation in the Adaptation Set.

10.6  Trick Mode Implementation (informative)

10.6.0 Introduction to Trick Mode

The terms'trick modé refers to playback in any mode other than forward playback at the recorded speed of the
audio/video content'{x"). Examples include fast forward, slow motion, reveesa random acced®andom access

may involve skipping to a presentation time, a scene, or a chapter to begin playback, and a menu or partial screen
pictures may be presented to allow a user to select a position based on the content.

DASH streaming hasate limitations compared to file trick play due to constraints on Segment download speed, but
DASH defines special | picture Representations, and can use other techniques that partially overcome download rate
constraints.

Trick modes may be implemented ieglly in the player or alternatively content may be constructed with additional
Representations to assist trick play.

Player enabled trick modes are discusseardnsel0.6.1. There are a number of different ways in which a player can
support playback apeeds greater than 1.0 or less than 0.0. It is optional for a player to support playback at speeds
other than 0.0 and 1.0. If a player supports playback at these other speeds, it is optional whether one or more of the
ways listed is supported or if somith different is used.

Content features that facilitate trick play are describedicnsel0.6.2.

10.6.1 Player Enabled Trick Modes

10.6.1.0 Introduction to Player Enabled Trick Modes

Trick mode playback is primarily implemented in players, and uses unspecified decoding and synchronization methods
that sometimes require decoding partial bitstreams that vidla@&/AVC buffer andtiming modelsA player may

pause or stop a Media Presentation. In this case the player simply stops requesting Media Segments or parts thereof. To
resume, the player sends requests for Media Segments, starting with the next Segment after the labSeguesie
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Forward slow motion is simulated by decoding slower than normal and repeating decoded frames output for display.
Audio fast forward can be pitch corrected at moderate speeds, but is usually not decoded during reverse or at fast
forward video plgback.Audio random access is easier than video because audio samples (sync frames) are randomly
accessible, short (e.g. 182 ms vs. more than one second pe264/AVC Coded Video Sequence), and can be

decoded much faster than realtime to present &pkmt audio sample (e.g. 8 AHz waveform sample).

When norsequential or partial Media Segments are passed to a decoder, the baseMediaDecodeTime stored in the Track
Fragment Decode Time Boxfdt) combined with the Period@presentationTimeOffest NtiPD can be sufficient to

locate the movie fragment on the presentation timeline and provide synchronization between Adaptation Sets encoded
with separate timelines, origins, and timescales in the same Period.

The'tfdt' indicates the decode time of tfiest decoded sample, and the presentation time of all samples in the Segment
can be determined by adding composition offsets stored in the Track RutirBax (Negative composition offsets in a

V1 'trun' box should be used to adjust the presentatior of the first presented sample to equaltfdé time so that

video sample presentation will not be delayed relative to audio sarmpsomposition offsets may differ between
Representations due to different image sizes and the number of decaodles lfield for reference in th&€264/AVC

decoded picture buffer (more frames result in longer maximum removal delay if positive composition offsets are used).
Delivery and decoding in ISO Media is not realtime, as it is in a transport stream, so thesode jpfi composition

offsets is to resequence pictures from decode order to display obigaying presentation of the video track relative to
audio is a side effect of reordering in only one direction (if positive offsets are used).

ISO Media edit listor a'sidX stored in each Initialization Segment can be used to offset the start of a video track in a

file by the amount of its composition delay, but those options are problematic for adaptively switched Ségtitents.

lists interfere with simple bitetam switching (AdaptationSet@bitstreamSwitchittgse'), and require the DASH

player to control presentation offsets of Segments and samples as they are scheduled for decoding in normal decoders.
Loosely coupled players and decoders, such as an ECMASEygr adding Segments to an HTML5 Media Source

Buffer, may not be able to compensate for variation in composition delay that are not signalled in the Media Segment
header (i.e'tfdt"). Special decoders would be required to override movie fragment header with Initialization

Segment edit lists dsidX delivered to a decoder in sequence with each related Media Segment, | picture used for trick
play, etc.

A player can create'grogress bdrby showing a timescale for the presentation durationsitatéic MPD, or the

timescale from first to last available Segments in a dynamic presenfagioamic presentations should calculate

Segment expiration when they become older than the PVR window, and Segment availability when the last sample in a
Segmenbf @maxSegmentDuration is estimated to be older than current UTC time based on the

@availabilityStartTime of the presentation according to the server clock, and a safe estimate of UTC at the player.
Current play position is the composition time of the ently presented samples minus @presentationTimeOffset.

Where DASH is used in combination with an interactive application, it is also possible to implemefitratdkne

modes$ by modifying content within that app. For example, | frames can be extracted during the Segment download
process and converted to JPEGs. The app can then show these JPEGs as required to construct s¢éime menus,
strips', etc.

No matter what trick playnode is used, once the desired location is found by the user, the player can use that
presentation time to begin normal playback at the nearest access point to that presentation time.

10.6.1.1 Fast Forward H.264/AVC Long GOP fast decoding and frame dropping

Lower bitrate video Representations in an Adaptation Set are typically subsampled with fewer horizontal and vertical
samples than the Adaptation Setominal display resolution, and can usually be decoded at a higher frame rate in a
decoder thais initialized for a higher quality Representati@utput frames may be discarded if they exceed display
system refresh rate. If a lower bitrate Representation can be downloaded at the faster decode rate, then fast forward
playback can be maintainegéor instance, a Representation that is¥b@ubsampled horizontally and vertically could be
downloadable and decodable at a 4x rate if a full resolution Representation is capable of 1x download and decode.

Representationr SubRepresentatioslements may inchle the@maxPlayoutRatettribute to indicate the
corresponding Representation or Stépresentation may be used for the-fasvard decoding. This attribute indicates
that theplayermay play the Representation or SRbpresentation with any speed uphe tegular speed times the
specified@maxPlayoutRatattribute with the same decoder profile and level required bjdlaptationSetA player
may decode lower resolution Representations at a faster rate whet@mtoePlayoutRatattribute is present arot.
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10.6.1.2 Fast Forward H.264/AVC picture discarding before decoding

H.264/AVC pictures that are not referenced by other pictures may be discarded prior to decoding to play faster than
1x. H.264/AVC picture references are hierarchical, so discardinditjigest reference tier removes dependencies on the
next tier so that they may also be discard8@ Media files only identify independently decodable pictures and
disposable pictures (top tier) by default, so discarding intermediate tiers, other thanl glictures, may result in
decoding errorsSample Groups may be encoded in ISO Media files to provide additional dependency information to
allow discarding a higher percentage of pictures for faster playback, if Segments can be downloaded at that rate

10.6.1.3 Fast forward | picture access

For very fast forward, all but | pictures may be discarded before decdiinmgctures are repeated once per second,

the playback speed would be 50x fort38 frame display rate. That is probably natestainable Segment download

rate. Decoded | frames may be repeated on output to produce lower speed increases, but motion will appear jerky.

| pictures may be discarded before decoding for a faster play rate. Normal playback speed should normallgdbe resum
on an IDR pictureH.264/AVC allows continuous decoding from other | pictures, but not&® Media files do not
distinguish between the three types of | pictures unless that information is added in sampléRgswping on a

normal | picture couldesult in pictures with dependency on previous pictures failing to decode properly.

10.6.1.4 Fast reverse | picture access

Since | pictures are independently decodable, a player can play downloaded Segments in reverse order by parsing the
movie fragment bx (moof) to locate | pictures and decode them in reverse oftherfrequency of | pictures encoded

and refresh duration of each decoded frame will determine the rate of reverdé$daynents are already buffered as

the result of forward play (e.@stant replay scenario), the reverse rate may not be limited by Segment download rate.

10.6.1.5 Segment random access

Segments that are available according to the MPD @t\gb&tic', @availabilityStartTime, PVR buffer duration, current

UTC time or Segmerntimeline are normally requested and played from the start (first IDR pici&H Segments

are optimized for simple concatenation and decoding, even when sequenced from different Represidptadoes.

random access to a picture later in a Segmeyiines decoding from an | picture, and typically the first IDR picture,

unless sample groups are present that additionally identify sample groups of | pictures that are followed by pictures that
are all decodable from that entry poiGtadual decoding redsh is also possible in some streams when sample groups

are present that provide that informatitmgeneral, random access to a picture within a Segment will not be seamless
because earlier picturesll be decoded before the random access pictureeanesented, resulting in a presentation

time delay.

10.6.1.6 Partial Segment fast forward or reverse

ISO Media Segments require movie fragment header information, such as sample byte offsets, to locate and decode
media samples (i.e. pictures, TTML docungemand audio sync framesjideo decoding can always start on the first
sample of a DASH Segment because it is an IDR picture (it may not be presented first, but it is stored and decoded
first). In order to increase download speed during IDR picture tnicles, just the first portion of a Segment containing
the movie fragment box and a portion of the media data'baaf) containing the first (IDR) picture may be

downloaded. The byte range of the Segment request may include an approximate estimaieutatige IDR size, or it

may be an accurate size derived fraidx and'ssix byte range indexes.

10.6.2 Content enabled Trick Modes:

10.6.2.0 Introduction to Content enabled Trick Modes

The trick play modes listed above do not require special content authoring or MPD desdrtptictausedescribes
trick play modes thtadepend on special content and MPD authoring.

For instance, including th@maxPlayoutRatattribute in MPDs for lower resolution Representations does not require
special content preparatidhis an optional MPD hint to players that they can decodeRbptesentation at the faster
frame ratgseeclausel0.61.1). This clausedescribes specially encoded Representations wlenaxPayoutRatds
required to indicate special encoding.
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10.6.2.1 Trick Play Representations

Trick Play Representations consist of long duration Segments containing.@6§/AVC IDR pictures that are
typically low frame rate and low resolution to makegments comparable to normal Segment size and download speed.

For example, a Segment duration could be one minute containing sixty 1 Hz ilnatéscase, if Segments can be
downloaded at a rate of one Segment per second, a user can scan backovarardrat a maximum sustained frame
rate of60x.

Trick Play Representationll be stored in a separate Adaptation Set from the normal longHGZE/AVC
Representations of the same source content to prevent automatic adaptive selection, and tGegimainalignment

in the normal Adaptation Seéfrick Play Representationsill indicate@maxPlayoutRateand the Adaptation Set that
contains themvill include the attributé&codingDependencyfalse', and may contain an Essential Descriptor to

prevent plgers that do not recognize Trick Play Representations from attempting to play the Trick Mode Adaptation
Set for normal playbacld Role descriptor may be used to indicate this Adaptation Set'@slt@nnativé for the

normal Adaptation SeT’he URN"urn:mpeg:dash:role:2011s defined to identify the role scheme defined able31

of ISO/IEC 230091 [1], andRole@valueis assigned to Adaptation Sets that contain a media component type to which
this role is associated.

If a specificRepresentationr SubRepresentatioglement includes th@codingDependengttribute with value set to
'fals€, then the corresponding Repeatation or SuRepresentation may be used for both-fastvard and fastewind
trick modes.

10.6.2.2 Sub Representations

If a specificRepresentationr SubRepresentaticglement includes th@maxPlayoutRatattribute, then the
corresponding Representat or SubRepresentation may be used for the-fasivard trick mode followed by periodic
frame dropping to prevent exceeding the display refresh frequencyldyermay play the Representation or
SubRepresentation with any speed up to the regulardsiimes the specifie@maxPlayoutRatattribute with the
same decoder profile and level requirements as the normal playout rate.

Scalable video coding methods can create SubRepresentations that can be decoded fhster tratemporal layers

that namally result in a lower or higher frame ratelatplayback, but a lower frame rate SubRepresentation decoded at
the normal frame rate will result in fast forward playbdgisposable pictures are preselected by layer and are not
decoded when the enhancamhlayer is not decodeiihis has a similar result to discarding disposable pictures based on
the coding dependency indicated for each sample in file metadata, except the work of setting appropriate coding
dependencies with a steady frame rate is doa€ewance by the scalable video encoder.

In On Demand Profil®eriods SubRepresentations in combination with Index Segments and Subsegment Index boxes
may be used for efficient trick mode implementation.-Rafpresentations in combination with Indgggments

containing Segment Index boxesidx) and Subsegment Index box&siX) may be used for trick mode

implementation. Given a StlRepresentation with the desir@maxPlayoutRateganges corresponding to
SubRepresentation@Ieval level values fronSubRepresentation@dependencylLewal be extracted via byte ranges
constructed frm the information in Subsegment Index Box. These ranges can be used to construct more compact HTTP
GET request.

10.7  Player Buffering
The Playershould not buffer more data than equiérd to approximately 300 seconds of normal play in advance of the

current play position.

10.8 Player Resiliency

10.8.1 Introduction (informative)

Broadcasters generally go to great lengths to ensure that their output is rehiadleroadcast environment this
involves making use of multiple paths between ofp@nal sites, redundant equipment, and controls to automatically
switch between these if a failure is detecfiuey can then provide a highly available signal from a transnitem a
Playerperspective this signal can either be received or not, it has no way to rectify a lack of signal.
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In a world of DASH delivered content thisrist the caseThere are more opportunities for failures, either temporary or
semipermanent, between tiRdayerand the broadcastempoint(s) of presence on thaérnet.There is also much more
scope for providing means of working around such failus@xe fault conditions may exist only in parts of the
network and hence only be visible to soRlayes, it is upto thePlayerto detect problems and make use of the
alternatives which broadcasters may offer.

Additionally Playes attempting to recover from errors may unintentionally, but through poor fault handling, cause
further problems (or in fact be the causegfroblem if the fault was actuallyPdayererror). For example in response
to an HTTP 404 (not found) status, a poorly configuréyermight rapidly and incessantly retry the requéfsi.

media segment is missing, it is unlikely to suddenly appean(& the case of a live stream: if the segmenbts
available when it was supposed to be, that publication point, or something feeding it, has probalSycdhed).
behaviour amongst a groupBlayes could cause a significantly higher number of retjueseding to be serviced,
even if the amount of data being transferred is srmaturn this high number of requests may lead to the server
becoming unusable, which may affect other assets being distributed from the same system.

These issues can be adsled through the use of multiple server locations and approBléterresponses to error
conditions.

In addition to ensuring reliability, the use of multiple locations from which content can be accessed can be used to
spread the load during times of kgalemandThis is another situation wheRdayes will help, as the choice of which
end point to use needs to be different for diffefliatyes. It can be addressed through the use of a random function in
conjunction with weighting factors associatedhagétach endpointVeighting factors are important as broadcasters with
large audiences need to use CDNs which may have differing capacities.

The aim of this part of the document is to ensure that content providers can achieve the load balancing thaydequire
where problems occur which can be resolved through the use of alternative servers this is done, but where it is not
possible the failure is identified quicklifor more information about how these features are usetiaes=11.9.

10.8.2 Handling of BaseURLs by Players

10.8.2.1 Use of BaseURLSs and new attributes

According tolSONEC 230091 [1], MPDs may cor#in BaseURLs at many levels (within the MPD, Period,
AdaptationSet and Representation eleme#tis@ach of these levels there can be more than one BasdWRL.
presence of multiple BaseURLs at any given level indicates that the same content can be fobtaimere than one
location.This enables a content provider to increase resilience and provide load balancing by offering different
distribution routes for example different CDNSs.

WherePlayes find, having evaluated the rules as specifib®/IEC 230091 [1] clauseb.6 for resolving relative
URLSs (if necessary), that multiple BaseURLSs are present for an item then they shall make use of the altéfeig@t/es o
in the event of an error with the first one used, as described iddhise

A new attributeGroup, containing two attributes, is defined by the present doclineepart of the schema with the
namespace urn:duiashdashextensions:2034 which is included in the ZIP file attached te fpresentlocument.

This attributeGroup, called baseUrlAttributes, shall only be used to extend the BaseURL element as indicated in
clausel0.8.2.1

The baseUrlAttributes group is defined as follows:

<xs:attributeGroup name= " baseUrlAttributes ">
<xs:attribute name= "priority " type= " xs:positivelnteger " use="optional " default=""1"/>
<xs:attr  ibute name= "weight " type= " xs:positivelnteger " use="optional " default=""1"/>

</xs:attributeGroup>

The two attributes from the baseUrlAttributes group are used together with the serviceLocation attribute on BaseURL
elements to provide a mechanism by which content providers can sidgtales the priority, weight and
independence of different BaseURO$e attributes are defined as:

1  @priority is a positive integelt has a default value of Lower values indicate higher priority levels.
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1 @weightis a positive integdt.has a default value of The weight describes the relative weighting of
BaseURLs with the same priority, with the semantics that a BaseURL with a weight of 2 is twice as likely to
be chosen by Rlayeras one with a weight of 1. This is used to indicate how the content provietis taffic
to be distributed between BaseURLs of a given priority and is usually related to the relative capacity of the
infrastructure serving the different BaseURLSs.

1  @serviceLocation (defined in ISO/IEC 230091]) is an optional string described further beld¥hen
@servicelLocation is not set on an absolute BaseURL then serviceLocation shall take the value of the
BaseURL (that is the serviceLocation is theL inside the element).

Playes shall carry out BaseURL reference resolution as specifielduses.6.4 of ISO/IEC 23004 [1], with the
following caveatselating to the additional attributes:

1  The document base URI shall be treated as if it were a BaseURL element with the default values for the
@priority and @weight attributes, and a @serviceLocataue of the document base URI

1  Playes shall associatealues of @priority, @weight and @serviceLocation attributes with resolved BaseURL
elementsThese shall be taken from the BaseURL element that provided an absolute URL for the resolution
process, or the document base URI if that was used as the absoluteléiRe Playes shall ignore any
@priority, @weight or @serviceLocation attributes that are present on BaseURL elements containing relative
URLs.

The @serviceLocation attribute is used to implement a blacklisting of failed BaseURL locatiaitsthis he Player
shall maintain a list of @serviceLocation values which have failed (see dlauss2.3. When an MPD s first loaded
in a session the blacklist shall be emftye blacklist is retained when the MPD is reloaded byPilager but discarded
when a different MPD is loadeat at the end of the current session.

Whenever thélayerneeds to construct a list of BaseURLS, using the rules above, all URLs in the list which have a
@servicelLocation attribute matching an entry in the blacklist shall be removed from the availablBdstURLS.
Additionally, whenever a BaseURL is removed from the available list of BaseURLSs, any other BaseURL with the same
@priority value as the BaseURL being removed shall also be removed.

This reduced list of BaseURLs shall be used when selecaga@URL as described in the following clauses.

NOTE  The removal of BaseURLs sharing a @priority attribute value with a BaseURL having a blacklisted
@servicelLocation is to prevent unintended changes to the relative weightelgssel0.8.2.2 Also see
clausel1.9.4 for more explanation of this.

10.8.2.2 Selection of BaseURL

When aPlayerneeds to use a BaseURL to resolve a reference to external content, such as may be found inside a
Segment Template, it shall pick the BaseURL as follows:

1 It shall begin by taking the set resolved BaseURLSs present or inherited at the current position in the MPD,
resolved and filtered as describedtiausel10.8.2.1 that have the lowest @priority attribute value.

1 If there is more than one BaseURL with this lowest @priority attribute value théapershall select one of
them at random such thidie probability of each BaseURL being chosen is proportional to the value of its
@weight attribute. The method describedBiF RFC2782[24] or picking from a nmber of weighted
entries is suitable for this, but there may be other algorithms which achieve the same effect.

1 If there are no BaseURLSs after applying blacklisting,Rkeyershall stop playback and report an error.

Once a random selection has been edrdut amongst a group of BaseURLSs with the same @priority attribute value,
then that choice should be-used if the selection needs to be made again unless the blacklist has been modified or the
available BaseURLs have changed.

10.8.2.3 Changing BaseURL
At any point where ®layerneeds to change BaseURL as directedlansel0.8.6, thePlayershall:

1 Add the@servicelLocation attribute value to the blacklist. This BaseURL is removed from the list of available
BaseURLs, as are any other BaseURLSs in the list with the same @priority attribute value.

DVB BlueBook A168r5-1 (July 2022)



82

1  Select the set of BaseURLs from the list available BaseURL$i@ve the lowest @priority attribute value.

1  If there is more than one BaseURL in this set, use the rules in dwi2.2 using the @weight &tbute, to
select between them.

1 If a BaseURL with the same @serviceLocation attribute is in use elsewhereRigybgfor example in
accessing content for a different Adaptation Set) then that BaseURL should be replaced following the rules
given in ths clause when the nextquest for media is to be made.

10.8.2.4 BaseURL Example (informative)

Take the following MPD excerpt as an example:

<MPD>
<BaseURL dvriority="1" dvb:weight="10" serviceLocation"A">http:// cdnl.examplecon </BaseURL
<BaseURL dvriority="1" dvb:weight="30" serviceLocation"B'>http:// cdn2.examplecom' </BaseURL
<BaseURL dvtriority="1" dvb:weight="60" serviceLocation"C'>http:// cdr3.examplecom </ BaseURL
<BaseURL dvbriority="3" dvb:weight="1" serviceLocatior"C'>http:// cdrn3x.examplecom </BaseURL
<BaseURL dvriority="4" dvb:weight="1" serviceLocation"B'>http:// cdni2.examplecom/ </ BaseURL
<BaseURL dvfriority="5" serviceLocation"D"'>http:// cdmd.examplecom/ </ BaseURL
<BaseURL dvfriority="5" dvb:weight="1" serviceLocation"E'>http:// cdrb.examplecony exampléd </BaseURL
<Period id"pl" start="P10S'>
<BaseURtperiod/ </BaseURL
<AdaptationSet
<SegmentTemplate medid$Representationldl SNumbes" initialization="1/1S"/ >
<Representation id"repl" X />
X
</AdaptationSet
</Period>
<MPD>

Initially the Playerhas an empty serviceLocation blacklist.

When thePlayerneeds to access the media within pefipd' it will resolve the BaseURL within the period element
and end up with the following set of BaseURLSs:

<BaseURL dvpriority="1" dvb:weight="10" serviceLocatior"A">http:// cdnl.examplecom period/ </ BaseURL
<BaseURL dviority="1" dvib:weight="30" serviceLocation"B'>http:// cdn2.examplecom period/ </BaseURL
<BaseURL dvjriority="1" dvb:weight="60" serviceLocation"C'>http:// cdn3.exampleconm period/ </ BaseURL
<BaseURL dviiority="3" dvb:weight="1" serviceLocation"C'>http:// cdn3x.examplecom period/ </ BaseURL
<BaseURL dvfiority="4" dvb:weight="1" serviceLocation"B">http:// cdni2.examplecom period/ </BaseURL
<BaseURL dviority="5" dvb:weight="1" serviceLocation"D">http:// cdrd.examplecom period/ </ BaseURL
<BaseURL dviority="5" dvb:weight="1" serviceLocation"E'>http:// cdrb.examplecony examplé period/ </ BaseURL

Note that the BaseURL with serviceLocatitid' has been assigned the default weightldf No BaseURLs are
excluded since the serviceLocation blacklist is empty.

From this it takes the BaseURL(s) with the lowest priority:

<BaseURL dvriority="1" dvhb:weight="10" serviceLocatior"A">http:// cdnl.examplecom period/ </ BaseURL
<BaseURL dvbiority="1" dvb:weight="30" serviceLocatior"B'>http:// cdn2.examplecom period/ </BaseURL
<BaseURL dvriority="1" dvb:weight="60" serviceLocation"C'>http:// cdri3.examplecon period/ </ BaseURL

It then needs to pick one of them to usedds up the weight values of all these BaseURLSs which gives a value of 100.
It then picks aandom integer in the range from 0 to 99 (inclusiltgthen selects the BaseURL using that number
(called rn here) as follows:

f  00rn<10A http://cdnl.example.com/period/
 100rn<40A http://cdn2.example.com/period/
f 400rn<100A http://cdn3.example.com/period/

In this case consider the random number it pick&d jsvhich gives the value of rn. The BaseURL picked is
"http://cdn2.example.com/periddtith @serviceLocatiofiB".
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It would then access theitialization segment for tb Adaptation Set shown in the example as
"http://cdn2.example.com/period/repl/i&d the media segments as
"http://cdn2.example.com/period/repl/$Number$

Now consider a fault occurs which triggers the Change URL behaviour descritiadsal0.8.2.3 The blacklist of
servicelLocations is now updated to inclUes.

Upon examining the list of BaseURLSs tRiayernow discards any BaseURL with a serviceltamraof "B" or with a
priority of "1".

This priority has a serviceLocation which has been blacklisted

eURtThis serviceLocation has been blacklisted

“60-servicelocation CohitpHedr3.examplecornperiod </ BaseURt This priority has a serviceLocation which has been blacklisted
" serviceLocatior'C'>http:// cdrdx.examplecony period/ </ BaseURL
'] e ce Lot B Shitn: di2-e mple mlnero B

<BaseURL dvriority="3" dvb:weight="1"

BaseURLdubriority="4"dvb:weight="1" v ocation'B pH-edr2examplecerm period,</BaseURt This serviceLocation has been blacklisted
<BaseURL dvbriority="5" dvb:weight="1" serviceLocatior"D">http:// cdnd.examplecom period/ </ BaseURL
<BaseURL dvriority="5" dvb:weight="1" serviceLocatior"E'>http:// cdrb.examplecony examplé period/ </ BaseURL

Now the lowest priority which it can use is 3, so the BaseURL(s) with that priority are selected:

<BaseURL dvpriority="3" dvb:weight="1" serviceLocation"C'>http:// cdr3x.examplecom period/ </BaseURL

There is only one BaseURL, so the random number selection can be sRippdthseURL value is now
"http://cdn3x.example.com/peridd/

Now, consider again a condition requiring the Change BaseURL behaliositeads tdC" being added to the
serviceLocation blacklisThat now contain8B" and"C".

ThePlayernow finds the dwest priority value is 5 and selects the BaseURLs with that value:

As there are two, thelayerwill pick at random againt adds up the weight values of all these BaseURLSs which gives
a value of 2It then picks a random integer between 0 affindlusive).It then selects the BaseURL using that number
(called rn here) as follows:

f 00rn<1A http://cdn4.example.com/period/
10rn<2A http://cdn5.example.com/example/period/

In this case consider the random number it picked TH&.BaseURL pickets
"http://cdn5.example.com/example/peribdith serviceLocationE".

Finally consider a further fault requiring the Change BaseURL behavibarvalue'E" is now added to the
serviceLocation blacklist and all BaseURLs with serviceLocatidiedbDr priority of "5" are removed from the list of
available BaseURLdS he list of the available BaseURLs now contains:

There are no more available so tayerreports an error to the application controlling it and ends the session.
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