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Clause 2

Replace:

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

associated audio information: Systems

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

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

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

IETF

RFC 1521, MIME (Multipurpose Internet Mail Extensions) Part One: Mechanisms for Specifying and

Describing the Format of Internet Message Bodies, September 1993

IETF

IETF

IETF

IETF

IETF

IETF

IETF

IETF

IETF

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

RFC 2141, URN Syntax, May 1997

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

RFC 3023, XML Media Types, January 2001

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

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

RFC 4337, MIME Type Registration for MPEG-4, March 2006

RFC 5646, Tags for Identifying Languages, September 2009

IETF|RFC 6381, The 'Codecs' and 'Profiles' Parameters for "Bucket” Media Types, August 2011

W3C|XLINK XML Linking Language (XLink) Version 1.1{WW3C Recommendation 06, May 2010

with:

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

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

ISO/IEC 23001-8, Information ‘technology — MPEG systems technologies -- Part 8: Coding-independent code
point$

IETF|RFC 2141, URN-Syntax, May 1997

IETF

IETF

RFC 26164 Hypertext Transfer Protocol — HTTP/1.1, June 1999

RFC.3023, XML Media Types, January 2001

IETF

RE€ 3406, Uniform Resource Names (URN) Namespace Definition Mechanisms, October 2002

IETF
IETF

IETF

IETF

IETF

RFC 3629, UTF-8, a transformation format of ISO 10646, November 2003
RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, January 2005

RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace, July 2005
RFC 4288, Media Type Specifications and Registration Procedures, December 2005

RFC 4337, MIME Type Registration for MPEG-4, March 2006
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IETF RFC 4648, The Base16, Base32, and Base64 Data Encodings, October 2006
IETF RFC 5646, Tags for Identifying Languages, September 2009

IETF RFC 6381, The 'Codecs' and 'Profiles' Parameters for "Bucket” Media Types, August 2011

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

3120
Replace:

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

with:
remote element

one or more elements that are not fullly contained in the MPD document but is'referenced in the MPD wjth an
HTTP-URL

3.3
Replace:

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

with:

— Namespace qualification of elemients and attributes is used as per XML standards, in the form of
namespace:Element Or @namespace:attribute The fully qualified namespace will be prgvided
in the schema fragment -associated with the declaration. External specifications extending the
namespace of DASH are-expected to document the element name in the semantic table with an
extension namespace prefix.

4.3 DASH data model overview, paragraphs 12 to 14

Replace:

Segments may be further subdivided into Subsegments each of which contains a whole number of conpplete
access units: There may also be media-format-specific restrictions on Subsegment boundaries, for examlple in
the 1ISO"Base Media File Format a Subsegment must contain a whole number of complete movie fragmepts. If
a Segment is divided into Subsegments are described by a compact Segment index, which providgs the
presentation time range in the Representation and corresponding byte range in the Segment occupied by
each Subsegment. Clients may download this index in advance and then issue requests for indiyidual

Subsegments.

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

© ISO/IEC 2013 — All rights reserved 3
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Segmentation and Subsegmentation may be performed in ways that make switching simpler. For example, in
the very simplest cases each Segment or Subsegment begins with a random access point and the boundaries
of Segments or Subsegments are aligned across the Representations of an Adaptation Set. In this case,
switching Representation involves playing to the end of a (Sub)Segment of one Representation and then
playing from the beginning of the next (Sub)Segment of the new Representation. The Media Presentation
Description and Segment Index provide various indications, which describe properties of the Representations
that may make switching simpler. Profiles of this specification may then require these indicators to be set in

certai

n ways, making implementation of clients for those profiles simpler at the cost of requiring the media

data

with:

Q nhpy the indicated constraints
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bry simplest cases each Segment or Subsegment begifs with a stream access point and the boundaries
gments or Subsegments are aligned across the Representations of an Adaptation Set. In this case,
ning Representation involves playing to the end. of a (Sub)Segment of one Representation and then
g from the beginning of the next (Sub)Segment* of the new Representation. The Media Presentation
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4.6 Brands

Replace:

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

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

with:

sims 6.3.4.4 Media Segment conforming to the Sub-Indexed Media Segment
formattypefortSO-base-mediafileformat:

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

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

Replace:

ISO/IEC 23009-1:2012/Cor.1:2013(E)

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

Scheme Identifier Clause in | Informative description

this part

of ISO/IEC

23009 |
urn:mpeg:dash:mpd:2011 Annex B The namespace of the XML schema for the MPD.
urn:mpeg:dash:14496:10:frame pac | 5.8.5.3 frame-packing arrangement as defined by Talple D-
king arrangement type:2011 8 of ISO/IEC 14496-10.
urn:mpeg:dash:13818:1:stereo vid | 5.8.5.3 frame-packing arrangement as defined by Taple L-
eo format type:2011 1 of ISO/IEC 13818-1.
urn:mpeg:dash:23003:3:audio chan | 5.8.5.4 channel configuration as-defined by Table 65 pf

nel configuration:2011

ISO/IEC 23003-3.

with:

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

Scheme Identifier Clause in | Informative description
this part
of ISO/IEC
23009
urn:mpeg:dash:schema:mpd:2011 AnnexB The namespace of the XML schema for the MPD.
urn:mpeg:dash:14496:10:frame pac | 5.8,58.3 frame-packing arrangement identifier
king arrangement type:2011
urn:mpeg:dash:13818:1:stereo_vid | 58.5.3 frame-packing arrangement identifier
eo format type:2011
urn:mpeg:dash:23003:3:audio chan’| 5.8.5.4 channel configuration identifier

nel configuration:2011

5.2.1 General

Replace:

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

with:

The MIME_type of the MPD document is defined in Annex C.

Thewencoding of the MPD shall be UTF-8 as defined in IETF RFC 3629. All data provided in exte

namespaces shall be UTF-8 as defined in IETF RFC 3629. If binary data needs to be added, it sh
inCtluded in Base64 as described in IETF RFC 4648 within a UTF-8 encoded element with a proper

nsion
bl be
name

space or identifier, such that an XML parser knows how to process or ignore it.

5.2.2 Schema

Replace:

<?xml version="1.0"?2>
<xs:schema
"unqualified"
"qualified"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xlink="http://www.w3.0rg/1999/x1link"

"urn:mpeg:DASH:schema:MPD:2011">

"urn:mpeg:DASH:schema:MPD:2011"

© ISO/IEC 2013 — All rights reserved
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<xs:import "http://www.w3.0rg/1999/x1link" "xlink.xsd"/>

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

<!-- MPD: main element -->
<XSeeoleoment "MPD" "MPDt rwa"

</xs:lschema>

with:
<?xml] version="1.0""?2>
<xs:slchema "urn:mpeg:dash:schema:mpd:2011"
"unqualified"
"qualified"

xmlnhs:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xlink="http://www.w3.0rg/1999/x1ink"
"urn:mpeg:dash:schema:mpd:2011">

<xgl: import "http://www.w3.0rg/1999/x1ink" "x1linksx9d" />

<xs|:annotation>

[xs:appinfo>Media Presentation Description</xs:appinfo>
Ixs:documentation "en">

This Schema defines the Media Presentation Description for MREG#DASH.
/xs:documentation>

</xs:annotation>

<!<4+ MPD: main element -->
<xs|:element "MPD" "MPDtype" />

</xs:|schema>

5.3.1]1 Overview

Remave the fourth list point:

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

5.3.1]2 Semantics

Replace:

@tlimeShiftBufiferDepth (0] specifies the duration of the time shifting buffer that is
guaranteed to be available for a Media Presentation with
type 'dynamic'. When not present, the value is infinite.
This value of the attribute is undefined if the type attribute
is equal to ‘static’.

with:
@timeShiftBufferDepth o specifies the duration of the smallest time shifting buffer

for any Representation in the MPD that is guaranteed to
be available for a Media Presentation with type
'dynamic'. When not present, the value is infinite. This
value of the attribute is undefined if the type attribute is
equal to ‘static’.

6 © ISO/IEC 2013 — All rights reserved
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5.3.2.2 Semantics

Replace:

ISO/IEC 23009-1:2012/Cor.1:2013(E)

Table 4 — Semantics of Period element

Element or Attribute Name Use Description
Rexiod specifies-the-information-ofa-Rered-
@xlink:href 0] specifies a reference to an external Period element
@xlink:actuate oD specifies the processing instructions, which can be either
default: "onLoad" or "onRequest".
onRequest
This attribute shall not be present if the @x1 imks href attribute is
not present.
@id 0] specifies an identifier for this Period. The identifier shall be unique
within the scope of the Media Presentation.
If not present, no identifier for the Period is provided.
AdaptationSet 0..N specifies an Adaptation Set.
At least one Adaptationt Set shall be present in each Period.
However, the actual element may be present only in a remote
element if xlink is in-dse,
For more details see 5.3.3.

with:

Table 4 — Semantics of Period element

Element or Attribute Name

Use

Description

Period

specifies the information of a Period.

@xlink:href

(0]

specifies a reference to a remote element that contains one
multiple elements of type Period

@xlink:actuate

oD
default:
onRequest

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

This attribute shall not be present if the @x1ink:href attribj
not present.

ute is

@id

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

If the MPD@ type is "dynamic", then this attribute shall be pn
and shall not change in case the MPD is updated.

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

hique

esent

AdaptationSet

specifies an Adaptation Set.

At teastome AdaptatiomSetstatt-bepresentimeacthPeriodunless
the value of the @duration attribute of the Period is set to zero.
Note that the actual element may be present only in a remote

element if x1ink is in use.For more details see 5.3.3.

5.3.3.1 Overview

Replace:

© ISO/IEC 2013 — All rights reserved
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If there exist multiple media content components then the properties of each media content component shall
be described by a separate ContentComponent element as defined in 5.5.4. The ContentComponent
element shares common elements and attributes with the AdaptationSet element. Default values, or
values applicable to all media content components, may be provided directly in the AdaptationSet element.
Attributes present in the AdaptationSet shall not be repeated in the ContentComponent element.

with:

If thewmmmmmhmdammﬁﬁﬂ—
be dg¢scribed by a separate ContentComponent element as defined in 5.3.4. The ContentComponent

eleme¢nt shares common elements and attributes with the AdaptationSet element. Default values{ ‘or
values applicable to all media content components, may be provided directly in the AdaptationSet element.
Attributes present in the AdaptationSet shall not be repeated in the ContentComponent element,
5.3.3]2 Semantics
Replace:
Table 5 — Semantics of AdaptationSet element
Elemént or Attribute Name Use Description
AdaptationSet Adaptation Set deseription
@xlink:href (0] specifies a referenceto external AdaptationSet
element
@contentType (0] specifies-the media content component type for this
Adaptation Set. A value of the top-level Content-type 'type'
value)as defined in RFC1521, Clause 4 shall be taken.
Ifot present, the media content component type may be
defined for each media component or it may be unknown.
with:
Table 5 — Semantics of AdaptationSet element
Elemént or Attribute Name Use Description
AdaptationSet Adaptation Set description
@xlink:href (0] specifies a reference to a remote element that shall contain
exactly one element of type AdaptationSet
@contentType (0] specifies the media content component type for this
Adaptation Set. A value of the top-level Content-type 'type'
value as defined in RFC4288, Clause 4 shall be taken.
If not present, the media content component type may be
defined for each media component or it may be unknown.
5.3.4{1 Oyerview
Replace:

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

with:

The semantics of the attributes and elements within a ContentComponent element are provided in Table 6
of 5.3.4.2. The XML syntax of the ContentComponent element is provided in 5.3.4.3.

8 © ISO/IEC 2013 — All rights reserved
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5.3.5.1 Overview

Replace:

For any dependent Representation X that depends on complementary Representation Y, the m-th
Subsegment of X and the n-th Subsegment of Y shall be non-overlapping (as defined in 4.5.3) whenever m is
not equal to n. For dependent Representations the concatenatlon of the Initialization Segment with the

attribute shall represent a conforming Subsegment sequence as defined in 4.5.3 conforming to~the mnedia
format as specified in the @mimeType attribute for this dependent Representation.

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

with:

For any dependent Representation X that depends on complementary” Representation Y, the| m-th
Subsegment of X and the n-th Subsegment of Y shall be non-overlapping-(as defined in 4.5.2) whenevef m is
not equal to n. For dependent Representations the concatenation. 06fythe Initialization Segment with the
sequence of Subsegments of the dependent Representations, each lbeing preceded by the correspopding
Subsegment of each of the complementary Representations in‘order as provided in the @dependernjcyId
attribute shall represent a conforming Subsegment sequence\as’defined in 4.5.3 conforming to the media
format as specified in the @mimeType attribute for this dependent Representation.

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

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

Replace:

© ISO/IEC 2013 — All rights reserved 9
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Table 7 —Semantics of Representation element

Element or Attribute Name

Use

Description

Representation

This element contains a description of a Representation.

@id

M

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

The identifier shall not contain whitespace characters.

If used in the template-based URL construction as defined in
5.3.9.4.4, the string shall only contain characters that are
permitted within an HTTP-URL according to RFC 1738.

@bandwidth

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

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

with:

Table 7 —Semantics of Representation element

Elemént or Attribute Name

Use

Description

Representation

This\element contains a description of a Representation.

@id

M

spécifies an identifier for this Representation. The identifier
shall be unique within a Period unless the Representation is
functionally identically to another Representation in the same
Period.

The identifier shall not contain whitespace characters.

If used in the template-based URL construction as defined in
5.3.9.4.4, the string shall only contain characters that are
permitted within an HTTP-URL according to RFC 3986.

@bandwidth

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

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

Representations.

5.3.7.2 Semantics

Replace:

@codecs

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

The contents of this attribute shall conform to either the

10
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simp-list or fancy-1ist productions of RFC6381,

Section 3.2, without the enclosing DQUOTE characters. The

codec identifier for the Representation's media format,
mapped into the name space for codecs as specified in
RFC6381, Section 3.3, shall be used.

ContentProtection

specifies information about content protection schemes
for the associated Representations.
For details see 5.8.1 and 5.8.4.1.

used

T tegemnd:

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

with:

@codecs

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

For segment formats defined-in.this specification this
element shall be present-and‘the contents of this attribu
shall conform to eitherithe/’simp-1ist or fancy-1list
productions of RFGC6381, Section 3.2, without the enclos
DQUOTE characters,~The codec identifier for the
Representation's media format, mapped into the name
space for codecs as specified in RFC6381, Section 3.3,
be used:

The

ing

shall

ContentProtection

specifies information about content protection schemes
forthe associated Representations.
For details see 5.8.1 and 5.8.4.1.

Lsed

EssentialProperty

specifies information about the containing element that i
considered essential by the Media Presentation author fl
processing the containing element.
For details see 5.8.4.8.

12

SupplementalProperty

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

For details see 5.8.4.9.

the

Legend:

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

5.3.7.3 XML syntax

Replace;

© ISO/IEC 2013 — All rights reserved
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<!-- Representation base (common attributes and elements) -->
<xs:complexType name="RepresentationBaseType">
<xs:sequence>
<xs:element name="FramePacking" type="DescriptorType" minOccurs="0" maxOc s="unbounded" />
<xs:element name="AudioChannelConfiguration" type="DescriptorType" mir rs="0"
maxOccurs="unbounded" />
<xs:element name="ContentProtection" type="DescriptorType" minOccurs="0"
maxOccurs="unbounded" />
<xs:any namespace="##other" processContents="lax" minl rs="0" max rs="unbounded" />
</xs:sequence>
<xs:attribute name="profiles" type="xs:string"/>
cattribute nome=—"widith" *"1\~7" suncignedTnt™
ks:attribute name="height" type="xs:unsignedInt"/> a
ks:attribute name="sar" type="RatioType"/> h\
kxs:attribute name="frameRate" type="FrameRateType"/> ()
Iks:attribute name="audioSamplingRate" type="xs:string"/> !]/
[ks:attribute name="mimeType" type="xs:string"/> h\o
ks:attribute name="segmentProfiles" type="xs:string"/> <2_
xs:attribute name="codecs" type="xs:string"/> (:)
ks:attribute name="maximumSAPPeriod" type="xs:double"/> (:)
xks:attribute name="startWithSAP" be="SAPType" /> \\
ks:attribute name="maxPlayoutRate" type="xs:double"/> h:l’
ks:attribute name="codingDependency" type="xs:boolean"/> ()
ks:attribute name="scanType" type="VideoScanType"/> (]/
Ixs:anyAttribute namespace="##other" proce ontents="1lax"/> '\’,
</xs:complexType> (2{
<!—- Stream Access Point type enumeration --> c)
<xgl:simpleType name="SAPType">

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

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

ks:restriction base="xs:string">

<xs:enumeration value="progressive"/> <:§k

<xs:enumeration va -="interlaced"/>

<xs:enumeration value="unknown"/>
/xs:restriction> \\
</Hs:simpleType> g<}
with:

12
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<!-- Representation base (common attributes and elements) -->
<xs:complexType "RepresentationBaseType">
<xs:sequence>
<xs:element "FramePacking" "DescriptorType" "o" "unbounded" />
<xs:element "AudioChannelConfiguration" "DescriptorType" "o"
"unbounded" />
<xs:element "ContentProtection" "DescriptorType" "o"
"unbounded" />
<xs:element "EssentialProperty" "DescriptorType" "o"
"unbounded" />
<xs:element "SupplementalProperty" "DescriptorType" "o"
"onbounded™
<xs:any "##other" "lax" "o" "unbounded" />
</xs:sequence>
<xs:attribute "profiles" "xs:string"/>
<xs:attribute "width" "xs:unsignedInt"/>
<xs:attribute "height" "xs:unsignedInt"/>
<xs:attribute "sar" "RatioType"/>
<xs:attribute "frameRate" "FrameRateType" />
<xs:attribute "audioSamplingRate" "xs:string"/>
<xs:attribute "mimeType" "xs:string"/>
<xs:attribute "segmentProfiles" "xs:string"/>
<xs:attribute "codecs" "xs:string"/>
<xs:attribute "maximumSAPPeriod" "xs:double"/>
<xs:attribute "startWithSApP" "SAPType" />
<xs:attribute "maxPlayoutRate" "xs:double" />
<xs:attribute "codingDependency" "xs:boolean"/>
<xs:attribute "scanType" "VideoScanType" />
<xs:anyAttribute "##other" "lax"/>
</xs:complexType>
<!-- Stream Access Point type enumeration -->
<xs:simpleType "SAPType">
<xs:restriction "xs:unsignedInt">
<xs:minInclusive "o"/>
<xs:maxInclusive "e"/>
</xs:restriction>
</xs:simpleType>
<!-- Video Scan type enumeration -->

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

"VideoScanType">
"xs:string">
"progressive'"WA>
"interlacedl/>
"unknown "\/x

5.3.9.2.1 Overview

Replace:

In case multiple Media Segments are present, either a SegmentList or a SegmentTemplate iS use
share the multiple)Segment base information as provided in 5.3.9.2.3, Table 12.

with:

J that

© ISO/IEC 2013 — All rights reserved
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In case multiple Media Segments are present, either a SegmentList or a SegmentTemplate is used that
share the multiple Segment base information as provided in 5.3.9.2.2, Table 12.

5.3.9.2.2 Semantics

Replace:
Table 11 — Semantics of SegmentBase element and Segment Base Information type
Elemént or Attribute Name Use Description
SegmentBase specifies Segment base element as well as‘the
Segment Base Information type for the Segment base informatiopn-
with:
Table 11 — Semantics of SegmentBase element and Segment Base Information type
Elemént or Attribute Name Use Description
SegmentBase specifies Segmeni-pase element. This element
Segment Base Information also specifies the)type for the Segment base
information that)is the base type for other
elements:

5.3.9]2.2 Semantics

Replace:

Segment Base Information | specifies Segment base information.

@startNumber (0] specifies the number of the first Media Segment in
this Representation in the Period.
For more details refer to 5.3.9.5.3.

with:
Segment Base Information the Segment base information as specified in
Table 11.
@startNumber (0] specifies the start number. The interpretation of

the @startNumber depends on the segment
addressing method.
For more details refer to 5.3.9.5.3.

5.3.9]2.2 Semantics

Replace:

@presentationTimeOffset (0] specifies the presentation time offset of the
Representation relative to the start of the Period.
The value of the presentation time offset in
seconds is the division of the value of this attribute
and the value of the @timescale attribute.

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

@indexRange (0] specifies the byte range that contains the Segment
Index in all Media Segments of the

14 © ISO/IEC 2013 — All rights reserved
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Representation.
The byte range shall be expressed and formatted
as abyte-range-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of bytes.
If not present the value is unknown.
with:
@presentationTime0rIset O Specifies the presentation ume oiiset o1 the
Representation relative to the start of the Rerigd.
The value of the presentation time offset.in
seconds is the division of the value of this attribute
and the value of the @t imescalgattribute.
If not present on any level, the (value of the
presentation time offset is 0.
@timeShiftBufferDepth (0] specifies the duration ofjthetime shifting buffef for
this Representation thatyis guaranteed to be
available for a Media Presentation with type
‘dynamic'. When not present, the value is of the
@timeShif¢BufferDepth on MPD level applies.
If presentsthis value shall be not smaller than the
value oh|MPD level. This value of the attribute|is
undefined if the type attribute is equal to ‘statiq.
NOTE: When operating in a time-shift buffer on
a Representation with value larger than thg
time-shift buffer than signalled on MPD leyel,
not all Representations may be available fpr
switching.
@indexRange Q specifies the byte range that contains the Segment
Index in all Media Segments of the
Representation.
The byte range shall be expressed and formatfed
as abyte-range-spec as defined in RFC 2616,
Clause 14.35.1. It is restricted to a single
expression identifying a contiguous range of bytes.
If not present the value is unknown.
5.3.9.2.3 XML-Syntax
Replace:
<!-- Segment ifgf®rmation base -->
<xs:complexType "SegmentBaseType">
<xS: sequence>
<xs:ejlemént "Initialization" "URLType" "o"/>
<xgfedément "RepresentationIndex" "URLType" "o"/>
<&g=any "##other" "lax" "o" "unbounded" />
<Ax9):'sequence>
<Xs:attribute "timescale" "xs:unsignedInt" />
xs:attribute "presentationTimeOffset" "xs:unsignedInt"/>
<xs:attribute "indexRange" "xs:string"/>
<xs:attribute "indexRangeExact" "xs:boolean" "false"/>
<xs:anyAttribute TifFother™ Tlax" />
</xs:complexType>
<!-- Multiple Segment information base -->
<xs:complexType "MultipleSegmentBaseType">
<xs:complexContent>
<xs:extension "SegmentBaseType">
<xSs: sequence>
<xs:element "SegmentTimeline" "SegmentTimelineType" "o"/>
<xs:element "BitstreamSwitching" "URLType" "o"/>
</xs:sequence>
<xs:attribute "duration" "xs:unsignedInt"/>
<xs:attribute "startNumber" "xs:unsignedInt" />
</xs:extension>
© ISO/IEC 2013 — All rights reserved 15
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</xs:complexContent>
</xs:complexType>

<!-- Segment Info item URL/range -->
<xs:complexType "URLType">
<xXs:sequence>
<xs:any "##other" "lax" "o "unbounded" />
</xs:sequence>
<xs:attribute "sourceURL" "xs:anyURI"/>
<xs:attribute "range" "xs:string"/>
<xs:anyAttribute "##other" "lax"/>
</ :complexType
with:
<!+ Segment information base -->
<xs|:complexType "SegmentBaseType'">
xS : sequence>
<xs:element "Initialization" "URLType" "o"/>
<xs:element "RepresentationIndex" "URLType" "o"/>
<xs:any "##other" "lax" "o" "unboundedy/ >
/ xs:sequence>
Ixks:attribute "timescale" "xs:unsignedInt"/>
xs:attribute "presentationTimeOffset" "xs:unsignedLong"/>
Ixs:attribute "timeShiftBufferDepth" "xs:duration"/>
Ixs:attribute "indexRange" "xs:string"/>
Ixks:attribute "indexRangeExact" "xs:boolean" "false"/x
ks :anyAttribute "##other" "lax"/>

</xs:complexType>

<! Multiple Segment information base -->
<xs|:complexType "MultipleSegmentBaseType">
[xs:complexContent>
<xs:extension "SegmentBaseType">
<xs:sequence>
<xs:element "SegmentTimeline" "SegmentTimeliheType" "o"/>
<xs:element "BitstreamSwitching" "URLType" "o"/>
</xs:sequence>
<xs:attribute "duration" "xs:unsigned®gt" />
<xs:attribute "startNumber" "xs:uns¥gredInt" />

</xs:extension>
/xs:complexContent>
</xs:complexType>

<!+ Segment Info item URL/range -->
<xs|: complexType "URLType">
s : sequence>
<xs:any "##other" LN "lax" "o" "unbounded" />
/ xs: sequence>
Ixs:attribute "sourceURL" type="xs:anyURI"/>
Ixks:attribute "range" dNks:string" />
Ixs:anyAttribute "$ffother" "lax"/>

</xs:complexType>

5.3.9{3.2 Semantics
Replace:
Table 14 — Semantics of SegmentList element
Elemé¢nt or Attribute Name Use Description
SegmentList specifies Segment information.
@xlink:href (0] specifies a reference to external SegmentList
element
MultipleSegmentBaseInform Multiple Segment base information as defined in
ation 5.3.9.2.
with:
Table 14 — Semantics of SegmentList element
Element or Attribute Name Use Description
SegmentList specifies Segment information.
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Element or Attribute Name Use Description
@xlink:href 0] specifies a reference to a remote element that
contains one or multiple elements of type
SegmentList
MultipleSegmentBaseInform Multiple Segment base information as defined in
ation 5.3.9.2, Table 12.
5.3.9.4.4 Template-based Segment URL construction

Replace:

Strings outside identifiers shall only contain characters that are permitted within URLs according to RFC

with:

Strings outside identifiers shall only contain characters that are permitted within URLs according to RFC

5.3.9.5.3

Replace:

Each Representation has assigned a list of consecutive Media Segments. Each entry in the list of a |
Segment has assigned the following parameters:

These parameters are specified by the SegmentTemplate or SegmentList elements. To obtain at
one entry in the list of Media‘Segments, one of the following shall apply:

Media Segment information

A valid Media Segment URL and possibly a‘byte range,
the number of the Media Segment in the Representation,

the MPD start time of the Media Segment in the Representation providing an approx
presentation start time of the Segment,

MPD duration of the MedialSegment providing an approximate presentation duration of the Seg

if SegmentTemplate element is present the Template-based Segment URL constructi
5.3.9.4 4vshall be applied with the number of the Media Segment in the Media Segment list. Th
number.in the list is determined by the value of the SegmentTemplate@startNumber attrib
present, or is 1 in case this attribute is not present.

if one or more SegmentList elements are present they contain itself a list of Segmen
elements for a consecutive list of Media Segment URLs. The first number in the list is determin
the value of the SegmentList@startNumber attribute, if present, oris 1 in case this attribute

1738.
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ment.

least
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present. The sequence of multiple SegmentList elements within a Representation shall req

Media Segment List with consecutive numbers.

none of the above: In this case only a single Media Segment shall be present with the URL provided

by a BaseURL element and the SegmentBase element may be present.

The MPD start time is relative to the start of the Representation provided by the MPD. The MPD start time and
the MPD duration are approximate and do not reflect the exact Media Presentation time. For more details on
the relation of MPD start times and Media Presentation time refer to 7.2.1.

© ISO/IEC 2013 — All rights reserved
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For the derivation of the MPD start time and duration of each Media Segment in the list of Media Segments,
the Number of the Media Segment and the following information is used.

— If neither @duration attribute nor SegmentTimeline element is present, then the Representation

— If @duration attribute is present, then the MPD start time of the Media Segment is determined as

Fors
of the
in 5.3

shall contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is obtained
in the same way as for the last Media Segment in the Representation (see below for more details).

A ha A hot—ed\ i ac th o a a ha o A - - - maha o oo

¢ ¢ - , 2 Yy 5 - v
@startNumber attribute. The MPD duration of the Media Segment is the value of the attribute
@duration unless the Media Segment is the last one the Representation (see below for more
details).

— If @duration attribute is not present and the SegmentTimeline element is present then rules in
5.3.9.6 apply to determine the start time and duration of each Media Segment in the Media Segment
list.

— To determine the duration of the only or the last Media Segment of any Representation in a Period,
the MPD shall include sufficient information to determine the duration of the containing Period. For
example, the MPD@mediaPresentationDuration, oOr Periéd@duration, or next
Period@start may be present.

ervices with MPD@type="dynamic', the Segment availability start time of a Media Segment is the sum
value of the MPDRavailabilityStartTime, the PeriodStart titne/of the containing Period as defined
.2.1, the MPD start time and the MPD duration of the Media Segment. The Segment availability end time

of a Media Segment is the sum of the Segment availability start time,/the MPD duration of the Media Segment

and t
The |
end d
on th
The ¢

with:

Each

ne value of the attribute MPD@timeShiftBufferDepth.

VIPD shall include URL information for all Segmentsiwith an availability start time less than both (i) the
f the Media Presentation and (ii) the sum of the latest time at which this version of the MPD is available
b server and the value of the MPD@minimumUpdatePeriod.

ata structures retrieved from the URL referfing to a Media Segment are defined in 6.2.3.

Representation has assignedla list of consecutive Media Segments. Each entry in the list of a Media

Segnpent has assigned the following parameters:

— A valid Media Segment URL and possibly a byte range,
— the number of {he Media Segment in the Representation,

— the MPD:>start time of the Media Segment in the Representation providing an approximate
presentation start time of the Segment,

— < MPD duration of the Media Segment providing an approximate presentation duration of the Segment.

These parameters are specified by the SegmentTemplate or SegmentList elements. To obtain at least
one entry in the list of Media Segments, one of the following shall apply:

— if SegmentTemplate element is present the Template-based Segment URL construction in

18

5.3.9.4.4 shall be applied with the number of the Media Segment in the Media Segment list. If the
Representation contains or inherits a SegmentTemplate element with $Number$ then the URL of
the media segment at position k is determined by replacing the $Number$ identifier by (k-1) +
@startNumber. If the Representation contains or inherits a SegmentTemplate element with
$Time$ then the URL of the media segment at position k is determined by replacing the $Time$
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identifier by the time address associated to this segment. The time address is determined as follows:

— if the @duration attribute is present, then the time address is determined by replacing the
$Time$ identifier with ((k-1) + @startNumber)* @duration. Further, if the Segment does
not contain the Segment Index, then the media time of the Segment shall be accurately
expressed by the MPD information in the following sense:

tha valua ((le 4\ 4+ Q-+ - N o\ a2~ ohall ha idantical 1o tha o rllest
tHe—YcaE—( 1} SEoEerraoet) ot oS e— G ttar—to—e—S4ql
presentation time in the segment.

— the duration of the segment in media presentation time shall be identical to_the vajue of
the @Rduration attribute.

— if the SegmentTimeline element is present, then the time address is detefmined by replacing
the $Time$ identifier with the earliest presentation time of the k-th segmént as documented in
the Segment timeline in 5.3.9.6.

— if one or more SegmentList elements are present they contain iitself a list of SegmentURL
elements for a consecutive list of Media Segment URLs. The first number in the list within this Reriod
is determined by the value of the SegmentList@startNumber(attribute, if present, or is 1 in[case
this attribute is not present. The sequence of multiple).SegmentList elements within a
Representation shall result in Media Segment List with consecutive numbers.

— none of the above: In this case only a single Media Segmeént shall be present with the URL prgvided
by a BaseURL element and the SegmentBase element' may be present.

The MPD start time is relative to the start of the Representation provided by the MPD. The MPD start time and
the MPD duration are approximate and do not reflect.the exact Media Presentation time. For more detdjls on
the relation of MPD start times and Media Presentation time refer to 7.2.1.
For the derivation of the MPD start time and duration of each Media Segment in the list of Media Segments,
the Number of the Media Segment and the following information is used.

— If neither @duration attributernor SegmentTimeline element is present, then the Representation
shall contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is obfgined
in the same way as for theddast Media Segment in the Representation (see below for more details).

— If @duration attribute’is present, then the MPD start time of the Media Segment is determingd as
(Number-Numbersisr) times the value of the attribute @duration with Numbersy,y the value of the
@startNumber.attribute. The MPD duration of the Media Segment is the value of the attfibute
@duration. unless the Media Segment is the last one the Representation (see below for |more
details).

— If edutation attribute is not present and the SegmentTimeline element is present then rujes in
5:3.9.6 apply to determine the start time and duration of each Media Segment in the Media Segment
list.

=~ To determine the duration of the only or the last Media Segment of any Representation in a Pgriod,
the MPD shall include sufficient information to determine the duration of the containing Period. For
i : i o : next

Period@start may be present.

For services with MPD@type="dynamic"', the Segment availability start time of a Media Segment is the sum
of the value of the MPDRavailabilityStartTime, the PeriodStart time of the containing Period as defined
in 5.3.2.1, the MPD start time and the MPD duration of the Media Segment. The Segment availability end time
of a Media Segment is the sum of the Segment availability start time, the MPD duration of the Media Segment
and the value of the attribute @timeshiftBufferDepth for this Representation.

© ISO/IEC 2013 — All rights reserved 19


https://iecnorm.com/api/?name=949a1564209d1c19e1fe2ccf7d194f87

ISO/IEC 23009-1:2012/Cor.1:2013(E)

NOTE: By adding the MPD duration of the segment to the segment availability start time of the segment, the segment
availability start time of the first segment of each Period depends on the segment duration. This enables to provide
segments in Representations with shorter MPD duration earlier, for example to reduce latency for certain Representations.

The MPD shall include URL information for all Segments with an availability start time less than both (i) the
end of the Media Presentation and (ii) the sum of the latest time at which this version of the MPD is available
on the server and the value of the MPD@minimumUpdatePeriod.

The data structures retrieved from the URL referring to a Media Segment are defined in 6.2.3.

5.3.916.1 General
Replace:

The $egmentTimeline element shall contain a list of S elements each of which describes,a~sequence of
contiIuous segments of identical MPD duration. The S element contains a mandatory @d attribute specifying
the MPD duration, an optional @r repeat count attribute specifying the number of contiguous Segments with
identical MPD duration minus one and an an optional @t time attribute specifying the\MPD start time of the
first §egment in the series.

The gr attribute has a default value of zero (i.e., a single Segment in theyseries) when not present. For
example, a repeat count of three means there are four contiguous Segments, each with the same MPD
duratfon.

with:

The $egmentTimeline element shall contain a list of S elements each of which describes a sequence of
contiguous segments of identical MPD duration. The S elemént contains a mandatory @d attribute specifying
the MPD duration, an optional @r repeat count attribute”specifying the number of contiguous Segments with
identical MPD duration minus one and an optional @t time attribute. The value of the @t attribute minus the
valuel of the @presentationTimeOf fset specifiesithe MPD start time of the first Segment in the series.

The Rr attribute has a default value of zerg *(ibe., a single Segment in the series) when not present. For
example, a repeat count of three means there are four contiguous Segments, each with the same MPD
duratlon. The value of the @r attribute of\the S element may be set to a negative value indicating that the
duratjon indicated in @d is promised torepeat until the set of the next S element or if it is the last S element in
the SegmentTimeline element until the end of the Period or the next update of the MPD, i.e. it is treated in
the same way as the @duration.attribute for a full period.

5.3.9]6.2 Semantics

Replace:
Qr oD specifies the repeat count of the number of following
default: 0 contiguous Segments with the same duration expressed
by the value of @d. This value is zero-based (e.g. a value
of three means four Segments in the contiguous series).
with:
@r oD specifies the repeat count of the number of following
default: 0 contiguous Segments with the same duration expressed

by the value of @d. This value is zero-based (e.g. a value
of three means four Segments in the contiguous series).
A negative value of the @r attribute of the S
element indicates that the duration indicated in @d
attribute repeats until the start of the next S
element, the end of the Period or until the next
MPD update.
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5.3.9.6.3 XML syntax

Replace:
<!-- Segment Timeline -->
<xs:complexType "SegmentTimelineType">
<xXs:sequence>
<xs:element "s" " "unbounded" >
<xs:complexType>

<xs:attribute "e" "xs:unsignedInt"/>
<xs:attribute "d" "xs:unsignedInt" "required"/>
<xs:attribute "r" "xs:unsignedInt" "optional" "o"/>
<xs:anyAttribute "##other" "lax"/>

</xs:complexType>
</xs:element>
<xs:any "##other" "lax" "o" "unboyRded" />
</xs:sequence>
<xs:anyAttribute "##other" "lax"/>
</xs:complexType>

with:

<!-- Segment Timeline -->
<xs:complexType "SegmentTimelineType">
<xXs:sequence>
<xs:element "s" "iv "unbounded" >
<xs:complexType>
<xs:attribute "e" "xs:unsignedLong"/>
<xs:attribute g "xs:unsignedLong" “Aeguired" />
<xs:attribute "r" "xs:int" "optionalN/ 4 "o"/>
<xs:anyAttribute "##other" LS S="1ax"/>
</xs:complexType>
</xs:element>
<xs:any "##other" "léx™ "o "unbounded" />
</xs:sequence>
<xs:anyAttribute "##other" & "lax"/>
</xs:complexType>

5.4 Media Presentation Description updates
Replace:

If MPDQRtype is set to 'dynamic', the MPD may be updated during the Media Presentation. Updates tyy
extend the accessible Segmentylist for each Representation, introduce a new Period or terminate the |
Presentation.
with:

If MPDRtype is s€t10 'dynamic’, the MPD may be updated during the Media Presentation. Updates tyy

extend the accessible Segment list for each Representation, introduce a new Period, update Seg
locations oriterminate the Media Presentation.

5.5:3-Processing

ically
Nedia

ically
ment

Replace:

The following rules apply to the processing of URI references within @x1ink:href:

1) URI references to remote elements that cannot be resolved shall be treated as invalid references

and invalidate the MPD.

2) URI references to remote elements that are inappropriate targets for the given reference shall be

treated as invalid references (see below for the appropriate targets) and invalidate the MPD.

© ISO/IEC 2013 — All rights reserved

21



https://iecnorm.com/api/?name=949a1564209d1c19e1fe2ccf7d194f87

ISO/IEC 23009-1:2012/Cor.1:2013(E)

URI references that directly or indirectly reference themselves are treated as invalid circular
references and invalidate the MPD.

Any URI reference to a remote element shall be an HTTP-URL.

If a URI reference is relative then reference resolution as defined in 5.6.4 shall apply.

The remote elements referenced from within an MPD (referred to as appropriate targets) shall be embedded

into t

1
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with:
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Attributes and elements obtained from the remote element shall be added to the element of the MRD
that contains @x1ink:href and shall be merged with the ones already present in the MPD. If the
same attributes are present in both MPD and remote element, the attribute values should be the
same. If they are not identical, then the value of the attribute of the MPD takes precedence over the
value of the attribute in the remote element.

The remote element referenced by the @xlink:href shall conform to the type“definition of the
element in the MPD that contains @xlink:href.

All XLINK attributes shall be removed after dereferencing is completed.
Only a single element shall be included in a remote element.

All resources in the remote element referenced by @x1ink:hré&f shall have an availability end time
as specified by MPD@RavailabilityEndTime.

bllowing rules apply to the processing of URI references within @x1ink:href:

URI references to remote elements that cannot be resolved shall be treated as invalid references
and invalidate the MPD.

URI references to remote elements:that are inappropriate targets for the given reference shall be
treated as invalid references (see below for the appropriate targets) and invalidate the MPD.

URI references that directly.—or indirectly reference themselves are treated as invalid circular
references and invalidate the MPD.

Any URI reference to ‘a-temote element shall be an HTTP-URL.

If a URI reference is relative then reference resolution as defined in 5.6.4 shall apply.

emote elements referenced from within an MPD (referred to as appropriate targets) shall be embedded
he MPD by applying the following rules:

Attributes and elements obtained from the remote element shall be added to the element of the MPD
that contains @x1link:href and shall be merged with the ones already present in the MPD. If the
same affributes are present in both MPD and remate element, the attribute values should be the

same. If they are not identical, then the value of the attribute of the MPD takes precedence over the
value of the attribute in the remote element.

Only a single element type shall be included in a remote element. However, multiple elements of the
same type may be included in a remote element unless explicitly restricted. If multiple root elements
are obtained from the remote element, the elements shall be returned in the appropriate order and
the first element shall replace the element within the MPD, using the rules defined below. All other
elements shall be inserted immediately after this element in the order in which they are declared.
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3) The remote element referenced by the @xlink:href shall conform to the type definition of the

element in the MPD that contains @xlink:href.

4) All XLINK attributes shall be removed after dereferencing is completed.

5) All resources in the remote element referenced by @x1ink:href shall have an availability end time

as specified by MPD@RavailabilityEndTime.

5.8.1 General
Replace:

The descriptor elements are all structured in the same way, namely they contain a @schgmeIdUri att
that provides a URI to identify the scheme and an optional attribute @value. The semantics of the elg
are specific to the scheme employed. The URI identifying the scheme may be a URN o6r,a URL.

In this part of ISO/IEC 23009, specific elements for descriptors are defined in 5.8.4,

The MPD does not provide any specific information on how to use these glements. It is up to the appli
that employs DASH formats to instantiate the description elements with~appropriate scheme inform
However, this part of ISO/IEC 23009 defines some specific schemes in)5:8.5.

DASH applications that use one of these elements must first define"a Scheme Identifier in the form of
and must then define the value space for the element when\that Scheme Identifier is used. The Sc
Identifier appears in the @schemeIdUri attribute.

In the case that a simple set of enumerated values are.required, a text string may be defined for each
and this string must be included in the @value atfribute. If structured data is required then any exte
element or attribute may be defined in a separate ‘namespace.Two elements of type DescriptorTyp

Fibute
ment

ation
Ation.

h URI
heme

value
nsion
e are

equivalent, if the element name, the value of the @schemeIdUri and the value of the @value attribufe are

equivalent. If the @scheme1dUri is a URN{then equivalence shall refer to lexical equivalence as defir
clause 5 of RFC 2141. If the @schemeIduzi is a URL, then equivalence shall refer to equality on a char
for-character basis as defined in clause'6.2.1 of RFC3986. If the @value attribute is not present, equiva

ed in
Acter-
lence

is determined by the equivalence for@schemeIdUri only. Attributes and element in extension namespaces

are not used for determining equivalence.
with:

The descriptor elementsiare all structured in the same way, namely they contain a @schemeIdUri att
that provides a URI to identify the scheme and an optional attribute @value and an optional attribute
The semantics ofthe element are specific to the scheme employed. The URI identifying the scheme may
URN or a URL:

In this parntef ISO/IEC 23009, specific elements for descriptors are defined in 5.8.4.

ThesMPD does not provide any specific information on how to use these elements. It is up to the appli
that’employs DASH formats to instantiate the description elements with appropriate scheme inform

Fibute
@id.
be a

cation
Ation.

However, this part of ISO/IEC 23009 defines some specific schemes in 5.8.5.

DASH applications that use one of these elements must first define a Scheme Identifier in the form of a URI

and must then define the value space for the element when that Scheme Identifier is used. The Sc
Identifier appears in the @schemeIdUri attribute.

In the case that a simple set of enumerated values are required, a text string may be defined for each

heme

value

and this string must be included in the @value attribute. If structured data is required then any extension

element or attribute may be defined in a separate namespace.
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The @id value may be used to refer to a unique descriptor or to a group of descriptors. In the latter case,
descriptors with identical values for the attribute @id shall be synonymous, i.e. the processing of one of the
descriptors with an identical value for @id is sufficient.

Two elements of type DescriptorType are equivalent, if the element name, the value of the
@schemeIdUri and the value of the @value attribute are equivalent. If the @schemeTdUri is a URN, then
equivalence shall refer to lexical equivalence as defined in clause 5 of RFC 2141. If the @schemeIdUri is a
URL, then equivalence shall refer to equality on a character-for-character basis as defined in clause 6.2.1 of

RFC:’U\GG :f thc ¢ dlub attlibutc ib IIUt }chocllt, cquiva:cllbc ;b dctcllllillcd b_y thc cquiva=c||bc; fUI
@schlemeIdUri only. Attributes and element in extension namespaces are not used for determining
equivialence. The @1d attribute may be ignored for equivalence determination.

5.8.2|Semantics of generic descriptor

Replace:

@value 0] specifies the value for the descriptor, element. The value
space and semantics must be defined'by the owners of the
scheme identified in the @schefieTdUri attribute.

with:

@value 0] specifies the value for the descriptor element. The value
space and semantics‘must be defined by the owners of the
scheme identified in'the @schemeIdUri attribute.

@id 0] specifies an identifier for the descriptor. Descriptors with
identical values for this attribute shall be synonymous, i.e.
the processing of one of the descriptors with an identical
valug is ‘'sufficient.

5.8.3[XML syntax of generic descriptor

Replace:

<!-- Descriptor -->

<xs|:complexType "DescriptorType (&
XS : sequence>
<xs:any "##other" o) "lax" "o "unbounded" />
/ xs: sequence>
xs:attribute "schemeIgUsi" "xs:anyURI" "required"/>
xs:attribute "valugd\\N "xs:string"/>
ks :anyAttribute wo/ "#fother" "lax"/>

</xs:complexType>

with:

<!+ Descriptor --%

<xs|:complexType \&" "DescriptorType">
s : sequeng€d
<XS:any™\N "##other" "lax" "o" "unbounded" />
/ xs : sedyence>
Ixs :aptRibute "schemeIdUri" "xs:anyURI" "required"/>
Ixs yatitribute "value" "xs:string"/>
xs¥attribute "id" "xs:string"/>

Semneadsde oo inands [Ty NNy ] vy "
z

</xs:complexType>

5.8.4.6 Frame-packing

Replace:

This part of ISO/IEC 23009 defines frame-packing schemes in 5.8.5.6.
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with:

The descriptor may carry frame-packing schemes using the URN label and values defined for
VideoFramePackingType in ISO/IEC 23001-8.

NOTE: This part of ISO/IEC 23009 also defines frame-packing schemes in 5.8.5.6. These schemes are maintained for
backward-compatibility, but it is recommended to use the signalling as defined in ISO/IEC 23001-8.

5.8.4.7 Audio channel configuration

Replace:

For the element AudioChannelConfiguration the @schemeIdUri attribute is used to identify the jpudio
channel configuration scheme employed.

Multiple AudioChannelConfiguration elements may be present indicating\that the Representation
supports multiple audio channel configurations. For example, it may describe a‘Reépresentation that indludes
MPEG Surround audio supporting stereo and multichannel.

NOTE If the scheme or the value for this descriptor is not recognized the . DASH client is expected to ignore the
descriptor.

A scheme for audio channel configuration is defined in 5.8.5.4 ofthis part of ISO/IEC 230009.

with:

For the element AudioChannelConfiguration the @schemeIdUri attribute is used to identify the pudio
channel configuration scheme employed.

Multiple AudioChannelConfiguration (elements may be present indicating that the Representation
supports multiple audio channel configurations. For example, it may describe a Representation that indudes
MPEG Surround audio supporting stered.and multichannel.

NOTE if the scheme or the value/for this descriptor is not recognized the DASH client is expected to ignofe the
descriptor.

The descriptor may carry-audio channel configuration using the URN label and values defined for
OutputChannelPositien in ISO/IEC 23001-8.

NOTE A scheme.for audio channel configuration is also defined in 5.8.5.4 of this part of ISO/IEC 23009. This s¢gheme
is maintained for backward-compatibility, but it is recommended to use the signalling as defined in ISO/IEC 23001-8.

Add the following sections after 5.8.4.7:

5.8.4.8_) Essential Property Descriptor

For“the element EssentialProperty the Media Presentation author expresses that the successful

this descriptor unless the element shares the same @id with another EssentialProperty element.

If EssentialProperty elements share the same @id, then processing one of the EssentialProperty
elements with the same value for @id is sufficient. At least one EssentialProperty element of each
distinct @1d value is expected to be processed.

NOTE if the scheme or the value for this descriptor is not recognized the DASH client is expected to ignore the parent
element that contains the descriptor.

Multiple EssentialProperty elements with the same value for @id and with different values for @id may
be present.
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5.8.4.9

Supplemental Property Descriptor

For the element SupplementalProperty the Media Presentation author expresses that the descriptor
contains supplemental information that may be used by the DASH client for optimized processing.

NOTE

if the scheme or the value for this descriptor is not recognized the DASH client is expected to ignore the

descriptor.

Multi;I)Ie SupplementalProperty elements may be present.

5.8.5)2 Content protection

Replace:

In this scheme, the value of the @value attribute shall be the 4CC contained in the Scheme Type Box,
suitabply escaped according to RFC 2141.

with:

In this scheme, the value of the @value attribute shall be the 4CC contained in the Scheme Type Box,
suitalhly escaped according to RFC 2141 and may include the version riumber. The 4CC and the version
number, if present, shall be separated by a ":". The version number shallkkbe encoded as up to 8 hexadecimal
digits} where the leading ‘0’s may be omitted.

5.8.5{3 Frame-packing

Replace:

The fpllowing defines a set of URIs that identify spéecific frame-packing arrangments, i.e. schemes contained
in thg FramePacking element:

with:

For Adaptation Sets or Representations that contain a video component that conforms to ISO/IEC
14496-10, the URIl urn:mpeg:dash:14496:10: frame packing arrangement type:2011 is
defined to indicate the frame=packing arrangement as defined by Table D-8 of ISO/IEC 14496-10
(‘Definition of frame_packing_arrangement_type’). The @value shall be the ‘Value’ column as
specified in Table D-8 -and shall be interpreted according to the ‘Interpretation’ column in the same
table.

For Adaptation-Sets or Representations that contain a video component that conforms to ISO/IEC
13818-1, the'URl urn:mpeg:dash:13818:1:stereo_video format type:2011 is defined to
indicate the frame-packing arrangement as defined by Table L-1 of ISO/IEC 13818-1 (‘Definition of
stereovideo_format_type’). The @value shall be the ‘stereo video format type’ column as
specified in Table L-1 and shall be interpreted according to the ‘Meaning’ column in the same table.

The following defines a set of URIs that identify specific frame-packing arrangements, i.e. schemes contained
in the FramePacking element:

26

For Adaptation Sets or Representations that contain a video component that conforms to ISO/IEC
14496-10, the URIl urn:mpeg:dash:14496:10: frame packing arrangement type:2011 is
defined. The @value shall be value as defined for VideoFramePackingType in ISO/IEC 23001-8.

For Adaptation Sets or Representations that contain a video component that conforms to ISO/IEC
13818-1, the URI urn:mpeg:dash:13818:1:stereo _video format type:2011 is defined.
The @value shall be the values as defined for VvideoFramePackingType in ISO/IEC 23001-8.
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5.8.5.4 Audio channel configuration scheme
Replace:
The following defines a URI that identifies channel configuration signalling for Representations that contain an

audio component. The URI "urn:mpeg:dash:23003:3:audio channel configuration:2011" is
defined to indicate the channel configuration as defined by Table 68 (Channel Configurations, meaning of

channelConfigurationlndex, mnpping of channel elements to Inlldepnaknr pneiﬁnnc’) of ISO/IEC

23003-3. The @value shall be the ‘value’ column as specified in Table 68 and shall be interpreted acegrding
to the remaining columns in the same table.

with:
The following defines a URI that identifies channel configuration signalling for Representations that contain an
audio component. The URI "urn:mpeg:dash:23003:3:audio channel configuration:2011" is

defined to indicate the channel configuration. The @value shall be the, ‘value as defined for
OutputChannelPosition in ISO/IEC 23001-8.

6.3.5.1 General format type

Replace:

The Self-Initializing Media Segment is conformant with the IS©-base media file format.
with:

The Self-Initializing Media Segment is conformant with the ISO base media file format and defines the [DASH
Self-Initializing Media Segment ‘dsms’ brand.
6.4.3.2 Initialization Segment

Replace:

Initialization Segment may or may not be present. If it is not present for a given Representation, all Media
Segments belonging to this Representation shall be self-initializing. Also, if an Initialization Segment is used,
not all initialization information needs to reside in the Initialization Segment, only presence of complete
initialization informatior inrthe concatenation of Initialization Segment and Media Segment is required.
with:

The Initialization Segment shall contain only complete sections.

The Initialization Segment may or may not be present. If it is not present for a given Representation, all Media
Segments belonging to this Representation shall be self-initializing. Also, if an Initialization Segment is used,

nat all initialization information needs to reside in the Initialization Segment, only presence of conpplete
ifjtialization information in the concatenation of Initialization Segment and Media Segment is required.

6.4.4.2 Basic Media Segment
Replace:

Media Segments should contain only complete PES packets. Each PES packet should be comprised of one
or more complete access units in each packet. Media Segments should contain only complete access units.

with:
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Media Segments should contain only complete PES packets and sections. Each PES packet should be
comprised of one or more complete access units in each packet. Media Segments should contain only
complete access units.

7.4.3.2 Segment alignment

Replace:

If the|@segmentAlignment attribute is not set to ‘false’, the requirements stated in 5.3.2 and 5.3.3.2 shall
be mgt. In addition, the Media Segment shall contain only complete PES packets and only complete access
units ffor each PID, and the first PES packet shall contain a PTS timestamp.

with:

If the|@segmentAlignment attribute is not set to ‘false’, the requirements stated in 5.3.2 and'5.3.3.2 shall
be met. In addition, the Media Segment shall contain only complete PES packets and-sections and only

comp

7.4.3
Repld

If the

lete access units for each PID, and the first PES packet shall contain a PTS timestamp:

3 Subsequent alignment
ce:

@subsegmentAlignment flag is not set to 'false’, the semantics as defined in 5.3.3.2 shall apply. In

partiqular, for an MPEG-2 TS-based Media Presentation, a Subgegment shall contain only complete PES
packets for each PID, and the first PES packet from each elementary stream shall contain a PTS.

with:

If the|@subsegmentAlignment flag is not set to 'false’, the semantics as defined in 5.3.3.2 shall apply. In
partiqular, for an MPEG-2 TS-based Media Presentation, a Subsegment shall contain only complete PES
packets and sections for each PID, and the first¢tRES packet from each elementary stream shall contain a
PTS.

8.1. Definition

Add the following paragraph at the-end of 8.1:

Exter
mech
Interd
URI i
perm

8.4.2

hal organizations or individuals may define restrictions, permissions and extensions by using this profile
anism. It is recommended that such external definitions be not referred to as profiles, but as
perability Points, Such an interoperability points may be signalled in the @profiles parameter once a
5 defined. The ewner of the URI is responsible to provide sufficient semantics on the restrictions and
ssion of this«nteroperability point.

Medlia,Presentation Description constraints

Add t

alact hilllat naint +a tha ~Lierant lict:
eSO uUet+poHttotHe-GuHeRtHsSt:

The Media Presentation Description shall conform to the following constraints:
— The rules for the MPD and segments as defined in 7.3 shall apply.

— Representations not inferred to have @profiles equal to the profile identifier as defined in 8.4.1

may be ignored.

— In addition, Representation elements contained in an AdaptationSet element complying to this

28

profile shall have the following constraints:

© ISO/IEC 2013 — All rights reserved



https://iecnorm.com/api/?name=949a1564209d1c19e1fe2ccf7d194f87

ISO/IEC 23009-1:2012/Cor.1:2013(E)

— Representation elements with @startWithSAP value (either supplied directly or inherited
from the containing AdaptationSet) equal to 3 may be ignored if both the following conditions
hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the same value for @mediaStreamStructureId.

— The SegmentTemplate element shall be present on at Teast one of the three Tevels, the Reriod
level containing the Representation, the Adaptation Set containing the Representation;’pr on
Representation level itself.

— Representation elements with a @startWithSAP value (either supplied directly or inhgrited
from the containin) absent, zero or greater than 3 may be ignored.

— AdaptationSet elements with a @segmentAlignment value 'falsé' or absent may be
ignored.

— Representation elements with @startWithSAP value (either supplied directly or inhgrited
from the containing Adaptation Set) equal to 3 may be ignored’if both of the following conditions
hold:

— the containing Adaptation Set contains more than one Representation, and

— no other Representation has the saniealue for @mediaStreamStructureld.

— Subset elements may be ignored.

— Elements using the @xlink:href attribute may be ignored from the MPD. The Representations
conforming to this profile are those* not accessed through an Adaptation Set that usgs an
@xlink:href.

— When the MPD is updated,.the value of MPDRavailabilityStartTime shall be the same |n the
original and the updated-MIPD
8.6.2 Media Presentation Description constraints
Add the last bullet pointto the current list:

The Media Preséntation Description shall conform to the following constraints:
— The tules for the MPD as defined in 7.4 shall apply.

— SRepresentations not complying with the restrictions defined in 7.4 or not inferred to have Rprofliles
equal to the profile identifier as defined in 8.6.1 may be ignored.

— Representations not in group 0 may be ignored;

— Subset may be ignored;
— Representations containing the SegmentTimeline element may be ignored;

— It shall be possible to present a presentation conforming to this profile without resolving
@xlink:href in AdaptationSet or SegmentList elements. Any initial Period elements using
@xlink:href may be ignored, and the first non-excluded Period must have an explicit @start
attribute. After the first non-excluded Period, there shall be no Period using @xlink:href.
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When the MPD is updated, the value of MPD@availabilityStartTime shall be the same in the
original and the updated MPD

8.7.2 Media Presentation Description constraints

Add the last bullet point to the current list:

The

A2d

Replz

with:

30

LN

adia PracsantationPDeascrintion-shall canform-to-the - followina-constrainte:
1o Cta eSOz 8 SEHPHOR-SHAT-GE O H Ot E1orOWHHG-60RStHaHAS:

All MPD constraints of MPEG-2 TS Main Profile as defined in 8.6.2 shall be obeyed;

Representations not complying with the restrictions defined in 7.4 or not inferred to have Gprofilkes
equal to the profile identifier as defined in 8.7.1 may be ignored.

If an Index Segment is provided, any Adaptation Set with @subsegmentAlignment \setto ‘false’
may be ignored;

Any Adaptation Set, which contains more than one Representation and has
@bitstreamSwitching notsetto ‘true’, may be ignored;

When the MPD is updated, the value of MPDRavailabilityStartfTime shall be the same in the
original and the updated MPD

verview

ce:

)

The client buffers media of for at least value of @minBufferTime attribute duration before starting
the presentation. Then, once it has identified alStream Access Point (SAP) for each of the media
streams in the different Representations, it starts rendering (in wall-clock-time) of this SAP not before
MPDQRavailabilityStartTime * PeriodStart +Tsap and not after
MPDQRavailabilityStartTime + PérodStart +Tspp + MPDQRtimeShiftBufferDepth provided
the observed throughput remains at.or above the sum of the @bandwidth attributes of the selected
Representations (if not, longer buffering may be needed). For services with MPD@type="dynamic"',
rendering the SAP at the sum of MPDRavailabilityStartTime + PeriodStart +Tspp and the
value of MPD@suggestedPresentationDelay is recommended, especially if synchronized play-
out with other devices adhering to the same rule is desired.

Once the presentation has started, the client continues consuming the media content by
continuously requesting Media Segments or parts of Media Segments. The client may switch
Representations)taking into account updated MPD information and/or updated information from its
environment;.€.g. change of observed throughput. With any request for a Media Segment containing
a streanraccess point, the client may switch to a different Representation. Seamless switching can
be achiéved, as the different Representations are time-aligned. Advantageous switching points are
anneunced in the MPD and/or in the Segment Index, if provided.

With the wall-clock time NOW advancing, the client consumes the available Segments. As NOW

<l 4l L. 4 HN | <l Ll Lat £ Hall o 4 £ lo I} P
auvdalivCo UIC UlITTIU }JUOOIUI)’ UI\}JGIIUD uic 1ol Ul avdadliiawvic UUHIIICIILO TUT <caull I\UPICOCIILGLIUII
according to the procedures specified in A.3 If the following conditions are both true, an updated
MPD should be fetched:

i) The @mediaPresentationDuration attribute is not declared, or if any media described in
the MPD does not reach to the end of the Media Presentation and
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The client buffers media of for at least value of @minBufferTime attribute duration before starting the
presentation. Then, once it has identified a Stream Access Point (SAP) for each of the media
streams in the different Representations, it starts rendering (in wall-clock-time) of this SAP not before
MPD@availabilityStartTime + PeriodStart + TSAP and not after MPD@availabilityStartTime +
PeriodStart +TSAP + @timeShiftBufferDepth provided the observed throughput remains at or above
the sum of the @bandwidth attributes of the selected Representations (if not, longer buffering may
be needed). For services with MPD@type='dynamic', rendering the SAP at the sum of
MPD@availabilityStartTime + PeriodStart +TSAP and the value of

6)

A.3 Segment list generation

Replace:

A.3.1 General

I\/IPD@QllggpctpdPrpqpnhfinnnplay is recommended. n':lnpninlly if qynr‘hmniw:-d play-nn’r with other
devices adhering to the same rule is desired.

Once the presentation has started, the client continues consuming the media‘ Icontent by
continuously requesting Media Segments or parts of Media Segments. The client ‘may gwitch
Representations taking into account updated MPD information and/or updated information fram its
environment, e.g. change of observed throughput. With any request for a Media Segment containing
a stream access point, the client may switch to a different Representation. Seamless switching can
be achieved, as the different Representations are time-aligned. Advantageous switching poin{s are
announced in the MPD and/or in the Segment Index, if provided.

With the wall-clock time NOW advancing, the client consumes thé available Segments. As (NOW
advances the client possibly expands the list of available Segments for each Representation
according to the procedures specified in A.3 If the following conditions are both true, an upfated
MPD should be fetched:

i)  if the attribute MPD@minimumUpdatePeriod is-present and

Assume that the DASH client has access to an MPD. This clause describes how a client may genefate a
Segment list for one Representatiop;as shown in Table A.1 from an MPD obtained at FetchTime at a sgecific
client-local time NOW. In this description, the term NOW is used to refer to “the current value of the clgck at
the reference client when performing the construction of an MPD Instance from an MPD”. A client that js not
synchronized with a DASH. server, which is in turn is expected to be synchronized to UTC, may expetlience
issues in accessing Segments as the Segment availability times provided by the server and the loca| time
NOW may not be syhchronized. Therefore, DASH clients are expected to synchronize their clockg to a

globally accurate time standard.

Table A.1 — Segment list in example client

Parameter Name Cardinality Description
Segments 1 Provides the Segment URL list.
InitializationSegment 0,1 Describes the Initialization Segment. If not present each Media Segment ig| self-
initializing.
URL 1 The URL where to access the Initialization Segment (the client may add a byte fange
to the URL request if one is provided in the MPD). ]
MediaSegment 1...N Describes the accessible Media Segments.
startTime 1 The MPD start time of the Media Segment in the Period relative to the start time of
Period.
duration 1 The MPD duration for the Segment
URL 1 The URL where to access the Media Segment, possibly combined with a byte range.
IndexSegment 1...N Describes the accessible Index Segments, if present.
URL 1 The URL where to access the Index Segment, possibly combined with a byte range.

According to 5.3.9 there exist three different ways to describe and generate a Segment List. This description
focuses on the first two where either a SegmentList element or a SegmentTemplate element is present.
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The case with a single Media Segment using BaseURL element and SegmentBase element is considered
straightforward.

a)

b)

c)

d)

If the Representation contains or inherits a SegmentTemplate element, then the procedures in A.3.2
are used to generate a list of Media Segments.

If the Representation contains or inherits one or more SegmentList elements, providing a set of explicit
URL(s) for Media Segments, then the procedures in A.3.3 are used to generate a list of Media Segments.

fl the MPDRtype attribute is 'dynamic', then the restrictions on Media Segment Lists as provided in
A.3.4 need to be taken into account.

—

he client should only request Segments that are included in the Segment list when generatéd at the
ctual wall-clock time NOW.

Q)

A.3.2 Template-based generation of Segment list

If thg Representation contains or inherits a SegmentTemplate element, then the."procedures in this
subclpuse are used to generate a list of Segment parameters, i.e. Segment URLsGand Media Segment start

times|.

Assue that the Period end time documented in the current MPD with fetch/time FetchTime is defined as
PeriodEndTime. For any Period in the MPD except for the last one, the,'‘PeriodEndTime is obtained as the
valueg| of the PeriodStart time of the next Period. For the last Period in the MPD

— if the MPD@mediaPresentationDuration attribute is‘present, then PeriodEndTime is defined as
the end time of the Media Presentation,

— if the MPD@mediaPresentationDuration aftribute is not present, then PeriodEndTime is defined
as FetchTime + MPD@minimumUpdatePeridd.

For the SegmentTemplate element, the relevantidentifiers are replaced in the SegmentTemplatelmedia.

Assuine that Media Segments within a-iRepresentation have been assigned consecutive numbers
i=@startNumber, @startNumber + 1\ie. the first Media Segment has been assigned the number
i=@startNumber, the second Media Segment has been assigned the index i=@startNumber+2, and so on.
If Index Segments are provided, each Index Segment has an identical index i assigned to it.

A valld list of Media Segments(with Segment indices i/, MediaSegment.StartTime[i] and MediaSegment.URL][],

and

f present, a corresponding list of Index Segments with IndexSegment.URL[i], i=@startNumber,

@stalrtNumber + 1, ... iS:0btained as follows using the @duration attribute for this Representation:

32

1) Seti=@startNumber.

DO

) The MFD start time of the first Media Segment is 0, i.e. MediaSegment.StartTime[i] = 0.

L)
~

Thée URL of the Media Segment i/, MediaSegment.URL][{], is obtained by replacing the $Number$
identifier by i in the template.

4) If Index Segments are present, the URL of the Index Segment i, IndexSegment.URL][/], is obtained by
replacing the $Number$ identifier by i in the template. Furthermore, any relative URLs are resolved
by reference resolution.

5) If ((PeriodStart + MediaSegment.StartTime[i] + @duration) <= PeriodEndTime) then increment J

set MediaSegment.StartTime[i] = MediaSegment.StartTime[i-1] + @duration, and proceed with
step 3. Otherwise, continue with step 6.
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6) A new Media Segment is added to the list, i.e. i = i + 1, MediaSegment.StartTime[i] =
MediaSegment.StartTime[i-1] + @duration and the guaranteed duration is set to
MediaSegment.duration[i] = PeriodEndTime - MediaSegment.StartTime[i] The restrictions as
specified in A.3.4 are applied for the creation of the accessible list of Media Segments and this
concludes Segment List generation.

If instead of the @duration attribute a SegmentTimeline element is given, then the variable durations of
the Segments are used to compute the start times and durations. Also, depending on the |dent|f|er $Number$

oF (‘T:mn(‘ +Inn nnhrnnr|ﬁ+n rnnlnnnmnn{o are Annn as |nh-nrl||rw\nl |n R ’2 O R If nn-l-lnnv- {-hn Qd + ROI the
TPPTOPT r—t

|||||| LAS A CAS s g ay & gy e uy

SegmentTlmellne element |s given, then the MediaSegment.StartTime[1] of the only provided Segment is
set to 0.

A.3.3 Playlist-based generation of Segment list

If the Representation contains or inherits one or more SegmentList elements, each containing Segmen/tURL
elements, then the procedures specified in this subclause apply to generate a valid list ‘of accessible Segment
URLs and Media Segment start times.

Assume that Media Segments within a Representation have beenassigned consecutive indices
j=@startNumber, @startNumber+1, ...., i.e. the first Media Segment has been assigned i=@startNupber,
the second Media Segment has been assigned i=@startNumber+y-and so on. If an Index Segment is
provided for each Media Segment, each Index Segment has an identical index j assigned to it.

If a SegmentTimeline element has been given, a list of Segment start times and durations is first gengrated
by expanding the SegmentTimeline from its run-length-compressed form into a SegmentTimelinellist of
StartTime values for each Segment. This new list is indexed-starting at @startNumber.

A valid list of Media Segments with Segmefit indices i/=@startNumber, @startNumber+1, ...
MediaSegment.StartTime[i] and MediaSegment.URL{i], and if present, a corresponding list of Index Seginents
with IndexSegment.URL[/] is obtained as follows:

1) Seti=@startNumber.
2) The MPD start time of the first Media Segment is 0, i.e. MediaSegment.StartTime[i] = 0

3) The URL of the Media ‘Segment i, MediaSegment.URL][i], is obtained as the SegmentURLGnfedia
attribute of the (i-@startNumber +1)th SegmentURL element in the SegmentList element faking
into account URIreference resolution, possibly using the byte range specified in the @mediarfange
attribute of the'same SegmentURL element, if present.

4) The URL.of the Index Segment i, IndexSegment.URL]i], is obtained also from the SegmentURL
element or inherited from above

5) Ifithe @duration attribute is provided, then the MediaSegment.StartTime[i] of Media Segmept i is
oObtained as (-@startNumber -1)*@duration. If the @duration attribute is not provided @nd a
SegmentTimeline element is in effect then the variable durations are taken into account for the
computation of the start times. Otherwise, the MediaSegment.StartTime[1] of the only prgvided
Segment is set to 0.

6) If this is not the last SegmentURL element, a new Media Segment is added to the list, i.e. i =i+ 1,
and proceed with step 2; Otherwise continue with step 5.

7) The restrictions as specified in A.3.4 are applied for the creation of the accessible list of Media
Segments. This concludes Segment list generation.
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A.3.4 Media Segment list restrictions

The Media Segment List is restricted to a list of accessible Media Segments, which may be a subset of the
Media Segments of the complete Media Presentation. The construction is governed by the current value of

the cl

ock at the client NOW.

Generally, Segments are only available for any time NOW between MPDRavailabilityStartTime and

MPD@

availabilityEndTime. Fortimes NOW outside this window, no Segments are available.

In ad
with f

The (
Chec

Then
MPD(

Hition, for services with MPD@type="dynamic', assume the variable CheckTime associated to an MPD
FetchTime is defined as:

) Ifthe MPD@minimumUpdatePeriod attribute in the client is provided, then the check time.is defined
as the sum of the fetch time of this operating MPD and the value of this attribute, i.e. CheckTime =
FetchTime + MPD@minimumUpdatePeriod.

P) If the MPD@minimumUpdatePeriod attribute in the client is not provided, exterfal means are used
to determine CheckTime, such as a priori knowledge, or HTTP cache headers, etc.

CheckTime is defined on the MPD-documented media time axis; when the client’s playback time reaches
kK Time - MPD@minBufferTime it should fetch a new MPD.

the Media Segment list is further restricted by the CheckTime together with the MPD attribute
timeShiftBufferDepth such that only Media Segments for whiich the sum of the start time of the

Media Segment and the Period start time falls in the interval [NOW- MPDQ@timeShiftBufferDepth -

Qdur

with:

A.3.1

at ion, min(CheckTime, NOW)] are included.

General

Assu

clien
the r
synch
issue

me that the DASH client has access to an (MPD. This clause describes how a client may generate a

local time NOW. In this description, theterm NOW is used to refer to “the current value of the clock at
ference client when performing the eonstruction of an MPD Instance from an MPD”. A client that is not
ronized with a DASH server, which'is in turn is expected to be synchronized to UTC, may experience
5 in accessing Segments as_the-Segment availability times provided by the server and the local time

Segrti[ent list for one Representation as shown*in Table A.1 from an MPD obtained at FetchTime at a specific

NOW may not be synchronized.c Therefore, DASH clients are expected to synchronize their clocks to a
globally accurate time standard:
Table A.1 — Segment list in example client
Parameter Name Cardinality Description
Segrhents 1 Provides the Segment URL list.
InitializationSegment 0,1 Describes the Initialization Segment. If not present each Media Segment is self-
initializing.
URL 1 The URL where to access the Initialization Segment (the client may add a byte range
to the URL request if one is provided in the MPD).
MediaSegment 1...N Describes the accessible Media Segments.
startlime 1 The MPD start time of the Media Segment in the Period relative to the start time of
Period.
duration 1 The MPD duration for the Segment
URL 1 The URL where to access the Media Segment, possibly combined with a byte range.
IndexSegment 1...N Describes the accessible Index Segments, if present.
URL 1 The URL where to access the Index Segment, possibly combined with a byte range.

According to 5.3.9 there exist three different ways to describe and generate a Segment List. This description

focus

34

es on the first two where either a SegmentList element or a SegmentTemplate element is present.
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The case with a single Media Segment using BaseURL element and SegmentBase element is considered

straightforward.

Segments are available at its assigned URL if at wall-clock time NOW the Segment availability start time is

smaller than or equal to NOW and the Segment availability end time is larger than or equal to NOW.
Furthermore, assume that for a Representation in a Period, the Segment list is indexed with i=1, ..., N.

A.3.2 Period Start and End Times

ASsSuUme that for an MPD with fetch time Fetch Time
— the Period start time is provided as PeriodStart according to 5.3.2.1 for any Period in the MBD.
— the Period end time referred as PeriodEnd is determined as follows: For any Péried in the

except for the last one, the PeriodEnd is obtained as the value of the PeriodStart.of the next P

For the last Period in the MPD:

— if the MPD@minimumUpdatePeriod attribute is not present, then PeriodEnd is defined 3
end time of the Media Presentation, i.e. MPDRavailabilityStartTim
MPD@mediaPresentationDuration.

— if the MPDE@minimumUpdatePeriod attribute is present,)then PeriodEnd is defined g

smaller value of FetchTime + MPD@minimumUpdatePeriod
MPD(@availabilityStartTime + MPDlmediaPrésentationDuration.

A.3.3 Start Time and Duration
In case the Segment base information contains the @duration attribute, then
— the regular duration d is obtained as d =(¢duration/@timescale,

— the MPD start time MediaSegment[/]:startTime is obtained as (i-7)*d,

MPD
Briod.

s the

5 the
and

— the MPD duration MediaSegment[i].duration is obtained as d unless this Segment is th¢ last

Segment in this Periad], then the MediaSegment[i].duration is obtained as PeriodH
MediaSegment.StartTime[/]).

In case the Segment base information contains a SegmentTimeline element with Ng S elements referr
s=1, ..., Ng, then

— the {[s] is.the value of @t of the s-th S element divided by the value of the @t imescale attributg

— the o-is the value of @presentationTimeOffset for this Representation divided by the va
the'@t imescale attribute,

—" the d[s] is the value of @d of the s-th S element divided by the value of the @t imescale attribut

nd -

ed as

ue of

U

— ifthe value of @r is greater equal than 0

— the r{s] is one more than the value of @r of the s-th S element and
— N=0
— fors=1, ... Ng

— N=N+1
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— MediaSegment[N].startTime = {[s] - o
— MediaSegment[N].duration = d[s]
— forj=1,..,18s]

— N=N+1

—  Mediasegment[N].start 1ime = Mediasegment[N-7].start1ime + a[s]

— MediaSegment[N].duration = d[s]

— else

— the MPD duration MediaSegment[i].duration is obtained as d[0] unless this Segment is the last
Segment in this Period, then the MediaSegment[i].duration is obtained "as” PeriodEnd -
MediaSegment.StartTime[/]).

If neither the @duration nor the SegmentTimeline element is given, then

41 N:'],

— MediaSegment.startTime[1] = 0,

— MediaSegment.duration[1] = PeriodEnd - PeriodStart,

If the] Representation contains or inherits one or more SegméntList elements, providing a set of explicit
URL(p) for Media Segments, then all N Segment URLs are-provided.

If the|Representation contains or inherits a SegmentTemplate element with $Number$ then the URL of the
Media Segment i, MediaSegment.URL[i], is obtained by replacing the $Number$ identifier by i +
@startNumber in the SegmentTemplate@medi‘asstring.

If the] Representation contains or inherits a~SegmentTemplate element with $Time$ then the URL of the
Media Segment J, MediaSegment.URL[], is obtained by replacing the $Time$ identifier by
MediaSegment[i].startTime in the SegmentTemplate@media string.

A.3.4 Media Segment list restrictions

The Media Segment List.iS\restricted to a list of accessible Media Segments, which may be a subset of the
Mediad Segments of the"complete Media Presentation. The construction is governed by the current value of
the clock at the clienttNOW which is greater than or equal to the FetchTime of the MPD.

Segments may<only be accessed during their Segment availability times. Generally, Segments are only
availgble for.any time NOW between MPDRavailabilityStartTime and MPD@availabilityEndTime.
For times NQW outside this window, no Segments are available.

In additi g el -fOr 2
i in a specific Period is determined as MPDQRavailabilityStartTime + PeriodStart +
MediaSegment[i].startTime + MediaSegment[/].duration and the Segment availability end time is determined
as MPD@availabilityStartTime + PeriodStart + MediaSegment[i].startTime +
@timeshiftBufferDepth + 2*MediaSegment[i].duration.

In case of MPD updates, assume the variable CheckTime associated to an MPD with FetchTime is defined as
the sum of the fetch time of this operating MPD and the value of the attribute MPD@minimumUpdatePeriod,
i.e. CheckTime = FetchTime + MPD@minimumUpdatePeriod. The CheckTime is defined on the MPD-
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documented media time axis; when the client’s playback time reaches CheckTime - MPD@minBufferTime it
should fetch a new MPD.

Therefore, based on an MPD that was fetched at fetch time FetchTime and has associated a check time
CheckTime, the largest index inax that is accessible at time NOW for the last Period in the MPD is jmax = max; {
Tavaill] <= min(CheckTime, NOW) }.

A4 Seeking
7 J
Replace:

Based on the MPD, the client has access to the MPD start time and Media Segment URL of each Segmgnt in
the Representation, along with Index Segment URL, if present. The Segment number of/the Segment| most
likely to contain media samples for Media Presentation time T, is obtained as the maximUm-Segment index /¥,
for which the start time MediaSegment[i].StartTime is smaller or equal to the T,()The Segment URL is
obtained as MediaSegment[i*].URL.

Note that timing information in the MPD may be approximate due to issues related to placement of Sjream
Access Points, alignment of media tracks and media timing drift. As a result, the Segment identified Ry the
procedure above may begin at a time slightly after Ty, and the media data-fer presentation time may be |n the
previous Media Segment. In case of seeking, either the seek time may_be updated to equal the first sample
time of the retrieved Media Segment, or the preceding Media Segment may be retrieved instead. However,
note that during continuous playout, including cases where there(is a switch between alternative versiong, the
media data for the time between T,, and the start of the retrieved ‘Segment is always available.

For accurate seeking to a presentation time T, the DASH Client needs to access Stream Access Foints
(SAP). To determine the SAP in a Media Segment in(case of DASH, the client may, for example, uge the
information in the Segment Index if present to locate the random access points and the corresponding
presentation time in the Media Presentation.

with:

Based on the MPD, the client has access to the MPD start time and Media Segment URL of each Segmpnt in
the Representation, along with Index.Segment URL, if present. The Segment number of the Segment|most
likely to contain media samples for.Media Presentation time T, is obtained as the maximum Segment index /¥,
for which the start time MediaSegment[i].startTime is smaller or equal to the Ty. The Segment URL is
obtained as MediaSegment[/*LURL.

Note that timing information in the MPD may be approximate due to issues related to placement of Sjream
Access Points, alignment of media tracks and media timing drift. As a result, the Segment identified Ry the
procedure above may begin at a time slightly after T\, and the media data for presentation time may be |n the
previous Media(Segment. In case of seeking, either the seek time may be updated to equal the first sample
time of the retrieved Media Segment, or the preceding Media Segment may be retrieved instead. However,
note that during continuous playout, including cases where there is a switch between alternative versiong, the
media data for the time between T, and the start of the retrieved Segment is always available.

For accurate seeking to a presentation time Ty, the DASH Client needs to access Stream Access Foints
(SAP) To determlne the SAP in a Medla Segment in case of DASH the cllent may, for example, uge the

presentation time in the Media Presentatlon

Annex B, MPD Schema

Replace:

<?xml version="1.0"?>
<xs:schema "urn:mpeg:DASH:schema:MPD:2011"
"unqualified"
"qualified"
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xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xlink="http://www.w3.0rg/1999/x1link"
xmlns="urn:mpeg:DASH:schema:MPD:2011">

<xXs:import nam e="http://www.w3.0rg/1999/x1ink" schemalocation="xlink.xsd"/>

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

</ cannotation
(g

<! MPD: main element --> h\
<xs|:element name="MPD" type="MPDtype"/> Q
<!-4+ MPD Type --> “§’
<xsg|:complexType name="MPDtype"> <2~

s : sequence> (:)

<xs:element name="ProgramInformation" type="ProgramInformationType" minOccurs="0" (:)

maxOdcurs="unbounded" />

<xs:element name="BaseURL" type="BaseURLType" min s="unbounde

<xs:element name="Location" type="xs:anyURI" mir "unbound ﬂ%

<xs:element name="Period" type="PeriodType" maxC

<xs:element name="Metrics" 'MetricsType" mir o1 '::"unhngn ed"/>

<xs:any namespace="##other" p ontents="1ax" minO cE "Unbounded" />

/ xs:sequence>

ame="id" type="xs:string"/> QQ

Ixs:attribute
Ixs:attribute
Ixs:attribute

"xs:durat />
Ame *"suggestedPresentatlonDelay type="xduration"/>
:amr*"maxSegmentDuratlon type="xs:durat "/>

"x Quration"/>

Ixs:attribute r
ks:attribute name="profiles" type="xs:string" use="required"/> (2)
xs:attribute name="type" type="PresentationType" ﬁfiaul‘*"static"/‘]/
Iks:attribute name="availabilityStartTime" e="xs:dateTime"/>
Ixks:attribute name="availabilityEndTime" t "xs:dateTime" />
ks:attribute nam medlaPresentatlonDuratlon £y ="xs: durat;\
ks:attribute name="minimumUpdatePeriod" type="xs:duration"
Ixks:attribute name="minBufferTime" type "Xs:duration" use uired"/>
Iks:attribute r mk—"tlmeShlftBufferDepth" ty

I

I

r

1ame="maxSubsegmentDuration"

xs:anyAttribute narn ="##other" pr
</¥s:complexType> \
<!-- Presentation Type enumeration --> Q\Q\
<xs|:simpleType name="PresentationType'"> ~
Ixs:restriction b "xs:string"> \<
<xs:enumeration value="static"/> QS>
<xs:enumeration value="dynamic"/> ‘Sé
/xs:restriction> . Qb
</®s:simpleType> A\

<!} Pperiod --> \SD
<xs|: complexType r;me—"PeriodT%E$£>

Ixs : sequence> ’\
<xs:element name="Base »e="BaseURLType" minOcc urs="0" rs="unbounded" />
"SegmentBaseType" mir "0"/>

<xs:element name="Segm Base"
<xs:element name nmentList" € ="SegmentListType" minOccurs="0"/>
<xs:element nam ~§§gmentTemplate type="SegmentTemplateType" minOccurs="0"/>
<xs:element '&fg;)AdaptatlonSet" type="AdaptationSetType" minOccurs="0"

maxOdcurs="unbounde

<xs:element g "Subset" ty e—"SubsetType" minOccurs="0" max(
<xs: az? ce="##other" processContents="lax" min SE

|/ xs:sequ Q
xs:att @

="unbounded" />
curs="unbounded" />

"xlink:href"/>

s :a ute ref="xlink:actuate" default="onRequest"/>
ks jattribute name="id" type="xs:string" />
ribute name="start" type="xs:duration"/>
xswattribute name="duration" tvpe="xs:duration"/>
<xs:attribute name="bitstreamSwitching" "xs:boolean" default="false"/>
<xs:anyAttribute namespace="##other" pro ontents="lax"/>

</xs:complexType>

<!-- Adaptation Set -->
<xs:complexType name="AdaptationSetType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence>

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

<xs:element name="Role" tjy "DescriptorType" minO "0" maxOccurs="unbounded" />

<xs:element name="Rating" "DescriptorType" mir ="0" max 1rs="unbounded" />
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="unbounded" />
"OH

<xs:element e="Viewpoint" pe="DescriptorType" mir urs="0"
<xs:element name="ContentComponent" pe="ContentComponentType"
rs="unbounded" />

maxOccu

<xs:element name="BaseURL" type="BaseURLType" minOc s s="unbounded" />
<xs:element name="SegmentBase ype="SegmentBaseType" minOcc o"/>

<xs:element name="SegmentList" pe="SegmentListType" minOccu "o"/>

<xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
<xs:element name="Representation" t >="RepresentationType" minO rs="0"

rs="unbounded" />
</xs: sequence>

maXx(

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

cattribute f=txlink-actyuata dofonli=_" nRequogt !
<xs:attribute na id" type="xs:unsignedInt"/> (E)
<xs:attribute nams group" be="xs:unsignedInt"/> h\
<xs:attribute name="lang" type="xs:language"/> ()
<xs:attribute r mk—"contentType" type="xs:string"/> !]/
<xs:attribute 1 par" type="RatioType"/> h\~
<xs:attribute r minBandwidth" type="xs:unsignedInt"/> <2~
<xs:attribute name="maxBandwidth" type="xs:unsignedInt"/> (:)
<xs:attribute name="minWidth" ty "xs:unsignedInt" /> (:)
<xs:attribute na maxWidth" "xs:unsignedInt"/> \\
<xs:attribute name="minHeight" type="xs:unsignedInt"/> 5:1/
<xs:attribute name="maxHeight" type="xs:unsignedInt"/>
<xs:attribute r ="minFrameRate" ¢t ="FrameRateType" />
<xs:attribute na maxFrameRate" -="FrameRateType"/>
<xs:attribute name segmentAllgnment" ype="ConditionalUintTyp *"false"/>
<xs:attribute name="subsegmentAlignment" type="ConditionalUi ault="false"/>
<xs:attribute name "subsegmentStartsW1thSAP" type="SAPType" t "0"/>
<xs:attribute name="bitstreamSwitching" type="xs:boolean"

</xs:extension>
</xs:complexContent>
</xs:complexType>

<!-- Ratio Type for sar and par -->
<xs:simpleType name="RatioType">
<xs:restriction se="xs:string">
<xs:pattern value="[0-9]*:[0-9]*"/>
</xs:restriction>
</xs:simpleType>

<!-- Type for Frame Rate -->
<xs:simpleType name="FrameRateType">
<xs:restriction base="xs: str1ng">
<xs:pattern value="[0-9]%*
</xs:restriction>
</xs:simpleType>

3>
,0,% [0-91)2"/>
\‘0
S

<!-- Conditional Unsigned In @er

(unsignedInt or boolean) -->
<xs:simpleType name="ConditdonalUintType">
<xs:union memberTypes XE:LnsignedInt xs:boolean"/>
</xs:simpleType>
<!-- Content Compo ==>
<xs:complexType 1‘m~ 'ContentComponentType">
<xs:sequence>
<xs:elem ame="Accessibility" ~«*"Descr1ptorType minOccur maxOccurs="unbounded" >
<xs:ele name="Role" type="DescriptorType" min rs="0" max rs="unbounded" />
<xs:el nt name="Rating" type="DescriptorType" mir "0" ma s="unbounded" />
ime="Viewpoint" —"DescriptorType" minC 5="0" ="unbounded" />
="##other" p “ontents="1lax" min( o" rs="unbounded" />
ttribute name="id" type="xs:unsignedInt"/>
rattribute na "lang" type="xs:language"/>

rattribute e="contentType" type="xs:string"/>
rattribute name="par" ;;r'*"RatloType"/>
ranvAttribute nc "##other" pr g

<xSs

mespace "lax" />

</xs:complexType>

<!-- Representation -->
<xs:complexType name="RepresentationType">
<xs:complexContent>
<xs:extension base
<xs:sequence>

="RepresentationBaseType">

<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOcc "unbounded" />
<xs:element name="SubRepresentation" type="SubRepresentationType" minOccurs="0"
ma x( rs="unbounded" />
<xs:element name="SegmentBase" pe="SegmentBaseType" minOccurs="0"/>
<xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
<xs:element name="SegmentTemplate" *"yﬁ—"SegmentTemplateType" minOccurs="0"/>
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</xs:sequence>
<xs:attribute
<xs:attribute

name="1id" type="StringNoWhitespaceType" use="required"/>
I
<xs:attribute name="qualityRanking" ty
I
I

1ame="bandwidth" type="xs:unsignedInt" use="required"/>
e="xs:unsignedInt"/>

<xs:attribute name="dependencyId" type="StringVectorType"/>
<xs:attribute name="mediaStreamStructureId" type="StringVectorType"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- String without white spaces -->
<X S imp'\aT‘ po o e =St rinaNoWhitfe paceTypoll

Ixs:restriction b
<xs:pattern valt

/xs:restriction>

</xs:simpleType>

="xs:string">
"[M\r\n\t \p{z}]*"/>

<!— SubRepresentation -->
<xsl:complexType name="SubRepresentationType">
s :complexContent>

<xs:extension base="RepresentationBaseType">
<xs:attribute name="level" type="xs:unsignedInt"/>
<xs:attribute name="dependencylevel" type="UIntVectorType"/>
<xs:attribute name="bandwidth" type="xs:unsignedInt"/>
<xs:attribute name="contentComponent" type="StringVectorType"/>

</xs:extension>

</¥s:complexType>

%

<!—- Representation base (common attributes and elements) --> (:)
<xs|:complexType name="RepresentationBaseType'"> @
xS : sequence> \\
<xs:element name="FramePacking" type="DescriptorType" mu’,;w rs="0" ma
<xs:element name="AudioChannelConfiguration" type "Descq%S SrType" minOc
maxOccurs="unbounded" /> \
<xs:element name="ContentProtection" »:p«:"Descripto?§gpe" mir rs="0"
maxOdcurs="unbounded" />
<xs:any namespace="##other" processContents "lax"<&i, 1rs="0" maxOccurs
/ xs : sequence>
[ks:attribute name="profiles" type="xs:string"/>
ks:attribute name="width" type="xs:unsignedIm¥/>
Ixks:attribute name="height" e="xs:unsign ">

r
ks:attribute name="sar" type="RatioType"/x
I
I

ks:attribute name—"frameRate" type="Fr teType" />
ks:attribute name="audioSamplingRate" #pe="xs:string"/>

Ixks:attribute name="mimeType" type="x tring"/>
Iks:attribute name="segmentProfiles' Vpe="xs:string"/>
Iks:attribute name="codecs" type=" }szstring"/>
[ks:attribute name="maximumSAPPesiod" type="xs:double"/>

Ixks:attribute name="startWithS type="SAPType" />
Iks:attribute name="maxPlayo ate" t

"xs:double" />
Ixks:attribute name="codin ndency" type="xs:boolean"/>
Ixs:attribute Lemf*"scan€§?€" type="VideoScanType" />
ks :anyAttribute namesgac®="##other" processContents="lax"/>
</xs:complexType> ¢

<!-- Stream Access ‘@ t type enumeration -->
<xg|:simpleType nalflc)"SAPType">

[xs:restricti ba: "xs:unsignedInt">
<xs:minT ive value="0"/>

<xs:max Tisive value="6"/>

/xs:re t@tior&

</Hs:si ype>

<! @eo Scan type enumeration -->
<xs:é& pleType name="VideoScanType">

/ xs:complexContent> QQ
$o)

O
Q\(ﬁ
NV

/

urs="unbounded" />
1rs="0"

"unbounded" />

<xs:restriction ba: "xs:string">
<xs:enumeration ue="progressive" />
<xs:enumeration value="interlaced"/>
<xs:enumeration value="unknown"/>
</xs:restriction>
</xs:simpleType>

<!-- Subset -->

<xs:complexType name="SubsetType'">
<xs:attribute name="contains" type="UIntVectorType" use="required"/>
<xs:anyAttribute namespace="##other" proce ontents="1lax"/>

</xs:complexType>
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<!-- Segment information base -->
<xs:complexType name="SegmentBaseType">
<xs:sequence>

</xs:sequence>
<xs:attribute name="duration" type="xs:unsignedInt"/>
<xs:attribute r ype="xs:unsignedInt"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

ame="startNumber" t

<!-- Segment Info item URL/range -->
<xs:complexType name="URLType">
<xs:sequence>
<xs:any namespace="##other" pr
</xs:sequence>

ts="1lax"

maxOccur

<xs:attribute name="sourceURL" type="xs:anyURI"/>
<xs:attribute name="range" type="xs:string"/>
<xs:anyAttribute namespace="##other" processCont

</xs:complexType>

<!-- Segment List -->
<xs:complexType name="SegmentListType'">
<xs:complexContent>
<xs:extension base

O)
&

*"MultipleSegmentBaésType">

<xs:sequence>
<xs:element r”ma—"SegmentURL",é?}a—"SegmentURLType" minOccurs="0"
</xs:sequence> \4
<xs:attribute ,fif"xlink:hregé;;
<xs:attribute ref="xlink:g ate" default="onRequest"/>

</xs:extension>
</xs:complexContent>
</xs:complexType>

NE
xO

em«ﬁk mentURLType">

<!-- Segment URL
<xs:complexType
<xs:sequence>

<Xs:any namesRac

</xs:sequence

essConten "lax" minOccurs="0"

"##other" proc

ame="media" type="xs:anyURI"/>

rattri name="mediaRange" type="xs:string"/>
:attrigyte name="index" type="xs:anyURI"/>

ibute name="indexRange" type="xs:string"/>
ttribute 1 e="#H#other" processContents="lax"/>

amespa

:complexType name="SegmentTemplateType">
<xs:complexContent>

<xs:extension base="MultipleSegmentBaseTvype">

NV

s="unbounded" />

maxOccur

maxOccurs

<xs:element name="Initialization" type="URLType" minOccurs="0"/>
<xs:element name="RepresentationIndex" type="URLType" mi: urs="0"/
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="timescale" type="xs:unsignedInt"/>
<xs:attribute name="presentationTimeOffset" type="xs:unsignedInt"/>
<xs:attribute name="indexRange" type="xs:string"/>
<xs:attribute name="indexRangeExact" type="xs:boolean" default="false"/>
canyAttribute popecp e=tddother o o0 Contenta="1aoxg"
</xs:complexType> (E)
<!-- Multiple Segment information base --> (:;\
<xs:complexType name="MultipleSegmentBaseType'"> !]/
<xs:complexContent> }\.
<xs:extension base="SegmentBaseType"> <2_
<xs:sequence>
<xs:element name="SegmentTimeline" type="SegmentTimelineType" minOccurs >
<xs:element name="BitstreamSwitching" pe="URLType" mir urs="0"/>

s="unbounded

"unbounded" />

<xs:attribute nec
<xs:attribute na
<xs:attribute
<xs:attribute
</xs:extension>
</xs:complexContent>
</xs:complexType>

="xs:string"/>
pe="xs:string"/>
name="initialization" type="xs:string" />
"bitstreamSwitching" type="xs:string"

name

/>

<!-- Segment Timeline -->
<xs:complexType name="SegmentTimelineType">
<xs:sequence>
<xs:element name="S"
<xs:complexType>

minOccurs="1" maxOccurs="unbounded" >

© ISO/IEC 2013 — All rights reserved
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<xs:attribute name="t" type="xs:unsignedInt"/>
<xs:attribute name="d" type="xs:unsignedInt" use="required"/>
<xs:attribute name="zr" ="xs:unsignedInt" u "optional" default="0"/>
<xs:anyAttribute namespace="##other" proce: ents="1ax"/>
</xs:complexType>
</xs:element>
<xs:any namespace="##other" proces ntents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:anyAttribute namespace="4##other" proc: s="lax"/>
</xs:complexType>
<!—— _White paco- aparafﬂr‘i lict of tring =
<xgl:simpleType name="StringVectorType"> a
ks:1list itemType="xs:string"/> h\
</Hs:simpleType> ()
<!+ Whitespace-separated list of unsigned integers --> h<~
<xsl: simpleType name="UIntVectorType"> <2.
ks:1list itemType="xs:unsignedInt"/> (:)
</xs:simpleType> (:)
<! Base URL --> '\(1>
<xg|:complexType name="BaseURLType"> ()
xs:simpleContent> (1/
<xs:extension b "xs:anyURI"> h(,
<xs:attribute name="serviceLocation" type="xs:string"/> ,
<xs:attribute name="byteRange" type="xs: str1ng"/> (2>
<xs:anyAttribute namespace="##other" prc ontents="1lax"/> <5$>
</xs:extension> (E)
/xs:simpleContent> (1/
</s:complexType>
<!< Program Information -->
<xs|:complexType name="ProgramInformationType">
xS : sequence>
<xs:element r‘m#—"Title" t ="xs:string" minOccurs=
<xs:element e="Source" ="xs:string" mi
<xs:element name *"Copyrlght" "xs:string"
<xs:any nam "##other" pr Contents "lax" 1 "unbounded" />
/ xs : sequence>
Iks:attribute name="lang" type="xs: language"/>
xs:attribute name="moreInformationURL" type= anyURI"/>
<xs:anyAttribute namespace "##othﬁ\ sContents="lax"/>
</xs:complexType>
<!-}- Descriptor --> \\,Q
<xg|:complexType name "DescriptorType">»\s§
xS : sequence> .
<xXs:any names e="##other" prc ents="1lax" min ="0" max rs="unbounded" />
/ xs: sequence> c)
Ixs:attribute name "schemeIdUrf» e="xs:anyURI" use="required"/>
ks:attribute name= value t \“—"xs string"/>
Ixs:anyAttribute name \\ other" prc ontents="1lax"/>
</xs:complexType>
*
<! Metrics --> N
<xs|:complexType nams :®rics’fype">
xs : sequence> <:)
<xs:element "Reporting" type="DescriptorType" maxOcc "unbounded" />
<xs:element ie="Range" t "RangeType" minOccurs="0" max urs="unbounded" />
<xXs:any neyw ="##other" ¢ ( ents="1lax" minOccurs maxOccurs="unbounded" />
|/ xs:sequ Qe3
Ixs:att 'égke name="metrics" type="xs: strlng use="required"/>
s :a ribute namespace="##other" processCo ntents="1lax"/>
</xs: pllexType>
<!——\%:rics Range —->

<xs:complexType name="RangeType'">
<xs:attribute 1 ="starttime" type
<xs:attribute name="duration"
</xs:complexType>

ame ="xs

</xs:schema>

:duration"/>

"xs:duration"/>

with:

<?xml version="1.0"?>

<xs:schema tNamesy
ttribute efault="unqualified"
elementFo ault="qualified"

rmDe f

"urn:mpeg:dash:schema:mpd:2011"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
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xmlns:xlink="http://www.w3.0rg/1999/x1link"
xmlns="urn:mpeg:dash:schema:mpd:2011">
ame

<xXs:import r e="http://www.w3.0rg/1999/x1ink"

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

chemalocat

ion="xlink.xsd"/>

This Schema defines the Media Presentation Description for MPEG-DASH.

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

m

<!-- MPD: main element -->
<xs:element name="MPD" type="MPDtype"/>
<!-- MPD Type -->

<xs:complexType name="MPDtype'">
<xs:sequence>

<xs:element name="ProgramInformation" type="ProgramInformationType" minC
axOccurs="unbounded" />
<xs:element name="BaseURL" e="BaseURLType" min 5="0" maxOccurs="un ed"/>
<xs:element name="Location" be="xs:anyURI" min ="0" maxOccurs="uny Finded"/>
<xs:element name="Period" t "PeriodType" maxO "unbounded"/>
<xs:element r "Metrics" "MetricsType" min s="0" maxO bounded"/>
<xs:iany nar ="##other" ontents="1ax" min ="Q" s="unbounded" />
</xs:sequence> P
<xs:attribute name="id" type="xs:string"/>
<xs:attribute r e="profiles" type="xs:string" use="required"/>
<xs:attribute 1 "type" type="PresentationType" default="st q;
<xs:attribute name="availabilityStartTime" type="xs:dateTimel >
<xs:attribute name="availabilityEndTime" type "xs:dateTimq;Zf
<xs:attribute na "mediaPresentationDuration" t e—"xs‘%; tion"/>
<xs:attribute 1 "minimumUpdatePeriod" ,:pu:"xs:duraxﬁ\ />
<xs:attribute name="minBufferTime" type="xs:duration{ \se="required"/>
<xs:attribute name="timeShiftBufferDepth" type "xs<%§;2tion"/>
<xs:attribute na "suggestedPresentatlonDelay" *; a#"xs:duration"/>
<xs:attribute name="maxSegmentDuration" type="x s‘giuratj_on"/>
<xs:attribute name="maxSubsegmentDuration" i)ks duration"/>
<xs:anyAttribute namespace="##other" proc ntents="1lax"/>
</xs:complexType> QQ
<!-- Presentation Type enumeration --> \\
<xs:simpleType name "PresentatlonTypeTg$>
<xs:restriction base="xs:string">
<xs:enumeration value="static"A VD
<xs:enumeration ,alur*"dynamicqib

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

N
name=" Peri‘@lype ">

<!-- Period -->
<xs:complexType

®Q~

<xs:sequence> \&
<xs:element nar ‘ﬁgékeURL" Ly "BaseURLType" minOccurs :Occurs="unbounded" />
<xs:element REH(:) egmentBase pe="SegmentBaseType" min ="o"/>
<xs:element ngme="SegmentList" type="SegmentListType" minOcc "o"/>
<xs:element "SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
<xs:elem "AdaptationSet" type="AdaptationSetType" minOccurs
maxOccurs="un ded" />
<xs:el nt name="Subset" type="SubsetType" minOccurs="0" m urs="unbounded" />
<Xg »any nam e="##other" proc ontents="lax" minc "0" ma ‘urs="unbounded" />|
</x uence>
< ribute ref="xlink:href"/>
ttribute re¢ "xlink:actuate" default="onRequest"/>
rattribute name="id" type="xs:string" />
rattribute "start" ="xs:duration"/>
<Z/ <xs:attribute ifmr*"duratlon type="xs:duration"/>
\\ <xs:attribute nome—"bitstreamSwitching" "xs:boolean" default="false"/>
<xs:anyAttribute name: ="##other" pr ontents="1ax"/>
</xs:complexType>
<!-- Adaptation Set -->
<xs:complexType name="AdaptationSetType'">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence>
<xs:element name="Accessibility" type="DescriptorType" minOccurs="0"
ma x( rs="unbounded" />
<xs:element name="Role" type="DescriptorType" minO s="0" maxO s="unbounded" />
<xs:element name="Rating" ¢t »="DescriptorType" minOcc s="0" maxOcc s="unbounded" />
<xs:element r mk—"Vlewp01nt" type="DescriptorType" mir 1rs="0" maxOccurs="unbounded" />
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<xs:attribute
<xs:attribute
<xs:attribute
<xs:attribute
</xs:extension>
/xs:complexContent>
</s:complexType>

segmentAlignment" ="ConditionalUintType" defaul

‘ﬁ;f lse"/>
t="false"/>

of "subsegmentAlignment" type="ConditionalUintType"
1ame="subsegmentStartsWithSAP" type="SAPType" default
ame="bitstreamSwitching" type="xs:boolean"/>

€

<xs:element name="ContentComponent" type="ContentComponentType" minOccurs="0"
rs="unbounded" />
<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="SegmentBase" type="SegmentBaseType" minC "o"/>
<xs:element name="SegmentList" type="SegmentListType" mir o"/>
<xs:element name="SegmentTemplate" type="SegmentTemplateType" mi s ="o"/>
<xs:element name="Representation" type="RepresentationType" minOcc "o"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute f="xlink:href"/>
<xs:attribute ref="xlink:actuate" default="onRequest"/>
cattribute nomae=_"id" *"1\'\7" suncignedTnt™
<xs:attribute 1 ="group" "xs:unsignedInt"/> e
<xs:attribute name="lang" type="xs:language"/> h\
<xs:attribute name="contentType" type="xs:string"/> ()
<xs:attribute name="par" type="RatioType"/> 2
<xs:attribute n= "minBandwidth" "xs:unsignedInt"/> h\~
<xs:attribute 1 "maxBandwidth" t "xs:unsignedInt"/> <2~
<xs:attribute 1 "minWidth" type i unsignedInt"/> (:)
<xs:attribute r "maxWidth" type="xs:unsignedInt"/> (:)
<xs:attribute na "minHeight" ty "xs:unsignedInt" /> \\
<xs:attribute n: "maxHeight" type="xs:unsignedInt"/> h:l’
<xs:attribute name="minFrameRate" type="FrameRateType"/>
<xs:attribute name="maxFrameRate" type="FrameRateType"/>
I
I
T
T

<!+ Ratio Type for sar and par -->

<xsl: simpleType name="RatioType"> O
Ixs:restriction base="xs:string"> (E)
<xs:pattern value="[0-9]*:[0-9]*"/> \\
/xs:restriction> \

</xs:simpleType>

<! Type for Frame Rate --> <:>
<xgl:simpleType name="FrameRateType"> <2
Iks:restriction base="xs:string">

N\
<xs:pattern value="[0-9]*[0-9] (/[0—9]*[0—%{0\’/>

/xs:restriction> =~
</¥"s:simpleType> V:&U
<! Conditional Unsigned Integer (unqé§§;dlnt or boolean) -->
<xgl:simpleType \eW”*"CondltlonalUln

ks:union memberTypes="xs:unsi folnt xs.boolean"/>
</Hs:simpleType> i‘

<!- Content Component --> C\)&
<xsg|:complexType ﬁamr*"Contéﬁ?éomponentType">
xs : sequence> A
<xs:element ="NMgcerssibility" type="DescriptorType" mi
<xs:element ‘g§le" ype="DescriptorType" min S

="0" maxOccurs="unbounded" />
"unbounded" />

<xs:element ating" type="DescriptorType" minOc rs="unbounded" />
<xs:element "Viewpoint" t© "DescriptorType" min "unbounded" />
<xs:any na "##other" p tents="1lax" minC "unbounded" />
/xs: seque
xs:attri €~ name="1id" type="xs:unsignedInt"/>
s :attnd e name="lang" type="xs:language"/>
Ixks:a ute name="contentType" type="xs:string"/>
ks jattribute name="par" type="RatioType"/>
yAttribute namespace="##other" proce ntents="1lax"/>
</xs:eémplexTvpe>
<!-- Representation -->
<xs:complexType name="RepresentationType">
<xs:complexContent>
<xs:extension base="RepresentationBaseType">
<xs:sequence>
<xs:element name="BaseURL" type="BaseURLType" minOccurs="0" ma "unbounded" />
<xs:element name="SubRepresentation" type "SubRepresentatlonType minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="SegmentBase" type="SegmentBaseType" mir ="0o"/>
<xs:element name="SegmentList" type="SegmentListType" minOcc "o"/>
<xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>

</xs:sequence>
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<xs:attribute name pe="StringNoWhitespaceType"
<xs:attribute name="bandwidth" type="xs:unsignedInt"
<xs:attribute name="qualityRanking" ="xs: un51gned1nt"/>
<xs:attribute name="dependencyld" type="StringVectorType"/>
<xs:attribute name *"medlaStreamStructureId" type="StringVectorType"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

="required"/>
="required"/>

<!-- String without white spaces -->
<xs:simpleType name="StringNoWhitespaceType">
srectriction hacge=" cotringh
<xs:pattern value="["\r\n\t \p{Z}]*"/> (E)
</xs:restriction> '\
</xs:simpleType> ()
<!-- SubRepresentation --> Q.:\
<xs:complexType name="SubRepresentationType"> (:)
<xs:complexContent> (:)
<xs:extension base="RepresentationBaseType"> \\
<xs:attribute name="level" type="xs:unsignedInt"/> h:l’
<xs:attribute name="dependencylLevel" type="UIntVectorType"/> ()
<xs:attribute name="bandwidth" type="xs:unsignedInt"/> (]/
<xs:attribute 1 ="contentComponent" type="StringVectorType"/> h(o

</xs:extension>

</xs:complexContent> QO.)

</xs:complexType>
>

<!-- Representation base (common attributes and elements) -->
<xs:complexType name="RepresentationBaseType"> (:)
<xs:sequence> %
<xs:element name="FramePacking" »x:«*"DescrlptorType\s urs="0" max
<xs:element name="AudioChannelConfiguration" type crlptorType minOcc
max 1 "unbounded" />
<xs:element name="ContentProtection" type="Des féggorType minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="EssentialProperty" type=" egariptorType" minOccurs="0"
maxOccurs="unbounded" />
<xs:element name="SupplementalProperty" e="DescriptorType" minOccurs="0"
maxOccurs="unbounded" />
<xs:any namespace="##other" proce 1A§>fn;ﬁf"lax" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence> QQ;>

e imumSAPPeriod" type="xs:double"/>
ﬁ« 2 tartWithSAP" ol
ame="maxPlayoutRate" ty

<xs:attribute
<xs:attribute

"SAPType" />
"xs:double"/>

<xs:attribute name="profiles" t =)xskstring"/>
<xs:attribute name="width" typ dnsignedInt" />
<xs:attribute name *"helght" is:E:unsignedInt"/>
<xs:attribute name="sar" tyr tioType"/>
<xs:attribute name="frameRat type="FrameRateType" />
<xs:attribute name="audioS ingRate" type="xs:string"/>
<xs:attribute name="mime e" type="xs:string"/>
<xs:attribute name="se ﬁg;iProfiles" type="xs:string"/>
<xs:attribute r cs" type="xs:string"/>
<xs:attribute

n

n

<xs:attribute "codlngDependency" cype="xs:boolean"/>
<xs:attrib "scanType" »x:«*"VldeoScanType"/>
<xs:anyAt namespace="##other" pro ontents="1lax"/>
</xs:compl<29ype>
N
<!-- m Access Point type enumeration -->
<Xs: eType name="SAPType">
estriction base="xs:unsignedInt">
xs:minInclusive value="0"/>
<xs:maxInclusive value="6"/>
</xs:restriction>
</xs:simpleType>
<!-- Video Scan type enumeration -->

<xs:simpleType name="VideoScanType">
<xs:restriction base="xs:string">
<xs:enumeration value="progressive"/>
<xs:enumeration value="interlaced"/>
<xs:enumeration value="unknown"/>
</xs:restriction>
</xs:simpleType>

<l-- Subset -->
<xs:complexType name="SubsetType">
<xs:attribute name="contains" type="UIntVectorType" use="required"/>
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<xs:anyAttribute namespace="##other" processCo s="lax"/>
</xs:complexType>
<!-- Segment information base -->

<xs:complexType
<xs:sequence>
<xs:element

ame="SegmentBaseType">

name="Initialization" "URLType" minOccur

ype :
"URLType" minC

non />

<xs:element name="RepresentationIndex" ty urs="0"/>
<xs:any namespace="##other" processConter "lax" mir ur "0" max urs="unbounded" />
</xs:sequence>
<xs:attribute name="timescale" type="xs:unsignedInt"/>
cattribute nome 7"1‘»1*9 entationTimeQffaat ™ Lz = suncignedlong™
Iks:attribute name="timeShiftBufferDepth" pe="xs:duration"/> a
ks:attribute name="indexRange" type="xs:string"/> h\
ks:attribute name="indexRangeExact" type="xs:boolean" default="false"/> ()
Ixs:anyAttribute namespace="##other" ="lax"/> N
</¥s:complexType> ?\~
<!+ Multiple Segment information base --> OQ~
<xsl:complexType name="MultipleSegmentBaseType'"> (:)
s :complexContent> \\
<xs:extension base="SegmentBaseType"> 5:1/
<xs:sequence>
<xs:element name="SegmentTimeline" type="SegmentTimelineType" mirfccqu4"é;>>
<xs:element name="BitstreamSwitching" pe="URLType" mir urs="0"/> h(o
</xs:sequence> P
<xs:attribute name="duration" type="xs:unsignedInt"/> (2>
<xs:attribute name="startNumber" type="xs:unsignedInt"/> <S$>
</xs:extension> (E)
/xs:complexContent> (1/
</s:complexType> (:)
<!+ Segment Info item URL/range --> \\@
<xs|:complexType name="URLType"> O
xS : sequence>
<xs:any namespace="##other" processContents="lax" mingQ "0" max( urs="unbounded" />
/ xs : sequence> \
ks:attribute name="sourceURL" type="xs:anyURI"/> ()
Iks:attribute name="range" type="xs: str1ng"/> Q
Ixks:anyAttribute namespace="##other" processCc <:>ﬂlax"/>
</¥s:complexType> <2
<! Segment List --> %Q:>
<xs|:complexType name="SegmentListType'"> ,,
s :complexContent>
<xs:extension kEPf*"MultipleSegmentBaSé;Epe">
<xs:sequence>
<xs:element name="SegmentURLY th%—"SegmentURLType" minOccurs="0" maxOccurs="unbounded" />
</xs:sequence> %\
<xs:attribute f="xlink:href/>
<xs:attribute r "xlink:aégigte" lefault="onRequest"/>
</xs:extension>
/xs:complexContent> ’\C)
</®s:complexType> C)\
*
<!-4 Segment URL --> O
<xs|:complexType \em«z‘éSBmentURLType">
xs : sequence> <:)
<xs:any numgr(:)é "##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
/xs:sequence
Ixks:attrib me="media" pe="xs:anyURI"/>
xs:attrl e name="mediaRange" type="xs:string"/>
xks:att e name="index" type="xs:anyURI"/>
XS @ ute name="indexRange" type="xs:string"/>
XS tribute namespa «*"##other" processContents="1lax"/>
</xs\ plexType>

<!-- Segment Template -->

<xs:complexType name="SegmentTemplateType">
<xs:complexContent>
<xs:extension bas
<xs:attribute r
<xs:attribute
<xs:attribute
<xs:attribute
</xs:extension>
</xs:complexContent>

</xs:complexType>

e="MultipleSegmentBaseType">
ame="media" ="xs:string"/>

¢ e="xs:string"/>
name="initialization" type="xs:string" />
"bitstreamSwitching" type

name

<!-- Segment Timeline -->

"xs:string" />
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<xs:complexType narm
<xXs:sequence>

le="SegmentTimelineType">

<xs:element name="S" minOccurs="1" maxOccurs
<xs:complexType>
<xs:attribute name="t" e="xs:unsignedLong" />

<xs:attribute name="d"

Ly "xs:unsignedLong"
"rt type

"unbounded" >

se="required"/>

<xs:attribute name "xs:integer" use="optional" default="0"/>
<xs:anyAttribute namespace="##other" pro Contents="1lax"/>
</xs:complexType>
</xs:element>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
Q(‘I\1Qﬂl"ﬁ
<xs:anyAttribute name e="##other" processCo s="lax"/> (E)
</xs:complexType> '\
<!-- Whitespace-separated list of strings --> !]S)
<xs:simpleType name="StringVectorType"> h\o
<xs:list itemType="xs:string"/> <2~
</xs:simpleType> (:)
<!-- Whitespace-separated list of unsigned integers --> \S:)

<xs:simpleType name="UIntVectorType">
<xs:list itemType="xs:unsignedInt"/>
</xs:simpleType>

<!-- Base URL -->
<xs:complexType name
<xs:simpleContent>
<xs:extension b:
<xs:attribute n
<xs:attribute n

"BaseURLType">

="xs:anyURI">
mme="serviceLocation"

me="byteRange" type="xs: str1ng"/>

<xs:anyAttribute namespace="##other" pr
</xs:extension>
</xs:simpleContent>
</xs:complexType> CE)
<!-- Program Information --> \\
<xs:complexType name="ProgramInformationType">
<xs:sequence>
<xs:element name="Title" inOccut

ame="Source" "

<xs:element mir

<xs:element name="Copyright" t "*"xé\&trlng minOccurs="0"/>
<xs:any namespace="##other" proce %S} ents="1lax" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence> =~
<xs:attribute name="lang" type= Ydnguage" />
<xs:attribute name="moreInformat URL" type="xs:anyURI"/>
<xs:anyAttribute nap ce="##other" p sContents="1lax"/>

</xs:complexType>

N
"Des&é;%torType">

-—>
name

<!-- Descriptor
<xs:complexType
<xs-sequence>

<xs:any names other" prc ents="1lax" min rs="0" max rs="unbounded" />
</xs: sequence> (:)
<xs:attribute ngme® schemeIdUri" type="xs:anyURI" use="required"/>
<xs:attribute Wante="value" type="xs:string"/>
<xs:attrib ame="1d" "xs:string"/>
<xs:anyAt lute namespace="##other" pro ents="1lax"/>
</xs:compl<29ype>
N
<!I-- ey ==>
<xs exType name="MetricsType">
equence>
xs:element name="Reporting" type="DescriptorType" maxOccurs="unbounded"/>
(:) <xs:element name="Range" type 'RangeType minOccurs="0" ma urs="unbounded" />
<Z/ <xs:any namespace="##other" proce “ontents="1ax" minOccurs="0" maxOccurs="unbounded"/>
\ </xs:sequence>

ype="xs:string"/>

O

s="0"/>

q/
beQ
‘lx

non/>

<xs:attribute name="metrics" type="xs:string"

<xs:anyAttribute namespace="##other" processConte
</xs:complexType>
<!-- Metrics Range -->
<xs:complexType name="RangeType">

<xs:attribute name="starttime"

pe="xs:duration"/>

<xs:attribute n:- "duration" t "xs:duration"/>

</xs:complexType>

ime

</xs:schema>

"required"/>
s="lax"/>
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C.2 MIME type and subtype

Replace:

C.2 MIME type and subtype
The MIME Type and Subtype are defined as follows:

— MIME media type name: application

— MIME subtype name: dash+xml

— Rdquired parameters: none

— Onptional parameters: The ‘profiles’ parameter as documented in Annex C.3.1 in this part of
ISO/IEC 23009

— Encoding considerations:  the same media type encoding considerations specified in 3.2 of RFC 3023

— Sqcurity considerations: The MPD is a Media Presentation Description and contains referénces to

other resources. It is coded in XML, and there are risks that ‘deliberately
malformed XML could cause security issues. In addition, an,MPD could be
authored that causes receiving clients to access other resources; if widely
distributed, this could be used to cause a denial-of-servige ‘attack.

— Interoperability considerations:

The specification defines a platform-independent-expression of a
presentation, and it is intended that wide interoperability can be achieved.

— Published specification: ISO/IEC 23009-1: Information technology~—Dynamic adaptive streaming
over HTTP (DASH) — Part 1: Media presentation description and segment
formats

— Applications which use this media type: various

— | Additional information:

— File extension(s): mpd

— Intended usage: common
— | Other Information/General Comment: none
— | Person to contact for further information:

— Name: Thomas Stockhammer

— Email: stockhammer@nomor.de

— | Author/Change controller: ISO/IECJITC1/SC29 (MPEG)

with:

The MIME Type and Subtype are defined as follows:

— M%E media type name: application

— MIME subtype name: dash+xml

— R4quired parameters: none

— Onptional parameters:; The ‘profiles’ parameter as documented in Annex C.3.1 in this part of
ISO/IEC 23009

— Encoding considerations: UTF-8

— Sqcurity considerations: The MPD is a Media Presentation Description and contains references to
other resources. It is coded in XML, and there are risks that deliberately
malformed XML could cause security issues. In addition, an MPD could be
authored that causes receiving clients to access other resources; if widely
distributed, this could be used fo cause a denial-of-service attack
The Media Presentation Description (MPD) format does not incorporate any
active or executable content. However, other forms of material from outside
sources can be referenced by an MPD, and this material could contain active
or executable content. Such material is expected to be identified by its own
MIME type, and the security considerations of that format should be taken into
account.
If operating in an insecure environment and required by the content/service
provider, elements and attributes of MPD may be encrypted to protect their
confidentiality by using the syntax and processing rules specified in the W3C
Recommendation “XML Encryption Syntax and Processing”.
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