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*** Start change 1 ***
8.1
Introduction

A Media Presentation is a structured collection of data that is accessible to a 3GP-DASH client to provide a streaming service to the user.
3GP-DASH is intended to support a media-streaming model for delivery of media content in which control of the delivery lies exclusively with the client. Clients may request data using the HTTP protocol from standard web servers that have no 3GP-DASH-specific capabilities. Consequently, this standard focuses not on client or server procedures but on the data formats used to provide a DASH Media Presentation.
The collection of encoded and deliverable versions of media content and the appropriate description of these form a Media Presentation. Media content is composed of a single or multiple contiguous media content periods in time. Each media content period is composed of one or multiple media content components, for example audio components in various languages and a video component. Each media content component has an assigned media content component type, for example audio or video.
Each media content component may have several encoded versions, referred to as media streams. Each media stream inherits the properties of the media content, the media content period, the media content component from which it was encoded and in addition it gets assigned the properties of the encoding process such as sub-sampling, codec parameters, encoding bitrate, etc. This describing metadata is relevant for static and dynamic selection of media content components and media streams.
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Figure 8.1: 3GP-DASH High-Level Data Model
DASH is based on a hierarchical data model aligned with the presentation in Figure 8.1. A DASH Media Presentation is described by a Media Presentation Description  (see clause 8.4.1) document. This describes the sequence of Periods (see clause 8.4.2) in time that make up the Media Presentation. A Period typically represents a media content period during which a consistent set of encoded versions of the media content is available i.e. the set of available bitrates, languages, captions, subtitles etc. does not change during a Period.

Within a Period, material is arranged into Adaptation Sets (see clause 8.4.3.3). An Adaptation Set represents a set of interchangeable encoded versions of one or several media content components. For example there may be one Adaptation Set for the main video component and a separate one for the main audio component. If there is other material available, for example captions or audio descriptions, then these may each have a separate Adaptation Set. Material may also be provided in multiplexed form, in which case interchangeable versions of the multiplex may be described as a single Adaptation Set, for example an Adaptation Set containing both the main audio and main video for a Period. Each of the multiplexed components may be described individually by a media content component description.
An Adaptation Set contains a set of Representations (see clause 8.4.3.4). A Representation describes a deliverable encoded version of one or several media content components. A Representation includes one or more media streams (one for each media content component in the multiplex). Any single Representation within an Adaptation Set is sufficient to render the contained media content components. Typically, clients may switch from Representation to Representation within an Adaptation Set in order to adapt to network conditions or other factors. Clients may also ignore Representations that rely on codecs or other rendering technologies they do not support or that are otherwise unsuitable.

Within a Representation, the content may be divided in time into Segments (see clause 8.4.4 and clause 9). A URL is provided for each Segment meaning that a Segment is the largest unit of data that can be retrieved with a single HTTP request. 
NOTE:
This is not strictly true, since the MPD may also include a byte range with the URL, meaning that the Segment is contained in the byte range of some larger resource. An intelligent client could in principle construct a single request for multiple Segments, but this would not be the typical case.
DASH defines different timelines. One of the key features in DASH is that encoded versions of different media content components share a common timeline. The presentation time of access unit within the media content is mapped to the global common presentation timeline for synchronization of different media components and to enable seamless switching of different coded versions of the same media components. This timeline is referred as Media Presentation timeline. The Media Segments themselves contain accurate Media Presentation timing information enabling synchronization of components and seamless switching.

A second timeline is used to signal to clients the availability time of Segments at the specified HTTP-URLs. These times are referred to as Segment availability times and are provided in wall-clock time. Clients typically compare the wall-clock time to Segment availability times before accessing the Segments at the specified HTTP-URLs. For On-Demand services with a static MPD, the availability times of all Segments are identical. For live services when the MPD is updated, the availability times of Segments depend on the position of the Segment in the Media Presentation timeline. 
Segments are assigned a duration, which is the duration of the media contained in the Segment when presented at normal speed. Typically all Segments in a Representation have the same or roughly similar duration. However Segment duration may differ from Representation to Representation. A DASH presentation can be constructed with relative short Segments (for example a few seconds), or longer Segments including a single Segment for the whole Representation.

Short Segments are usually required in the case of live content, where there are restrictions on end-to-end latency. The duration of a Segment is typically a lower bound on the end-to-end latency. DASH does not support the possibility for Segments to be extended over time: a Segment is a complete and discrete unit that must be made available in its entirety.

Segments may be further subdivided into Subsegments each of which contains a whole number of complete access units. In formats defined in this specification, a Subsegment contains a whole number of complete movie fragments.  A Segment may be divided into Subsegments described by a compact Segment index, which provides the presentation time range in the Representation and corresponding byte range in the Segment occupied by each Subsegment. Clients may download this index in advance and then issue requests for individual Subsegments.

Clients may switch from Representation to Representation within an Adaptation Set at any time in the media content. 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 Stream Access Point in the new stream. In order to formalize requirements related to switching DASH defines a codec-independent concept of Stream Access Points and identifies various types of Stream Access Points.
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 Stream 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. 

For On-Demand services, the Media Presentation Description is a static document describing the various aspects of the Media Presentation. All Segments of the Media Presentation are available on the server once any Segment is available. For live services, however, Segments become available with time as the content is produced. The Media Presentation Description may be updated regularly to reflect changes in the presentation over time, for example Segment URLs for new Segments may be added to the MPD and those for old, no longer available Segments may be removed. However, if Segment URLs are described using a template, this updating may not be necessary except for some redundancy/failover cases.
In summary a Media Presentation is described in a Media Presentation Description (MPD) including any possible updates of the MPD. The MPD is defined in clause 8.2 and the update mechanisms in 8.5. Assembly of a fragmented MPD is defined in 8.3. The data model that constitutes a Media Presentation is defined in 8.4 and some additional elements in the MPD that describe the content are provided in 8.6.

*** End change  1 ***
*** Start change 2 ***
8.4.1
General

A Media Presentation is described in the MPD element that is contained in an MPD document formatted as defined in clause 8.2.

A Media Presentation consists of: 

- 
A sequence of one or more Periods described in 8.4.2.

- 
Each Period contains one or more Adaptation Sets that itself contains one or more Representations as described in clause 8.4.3. Clause 8.4.3 also defines media content components and Sub-Representations.
-  
Each Representation consists of one or more Segments. Segment Information is introduced in clause 8.4.4. Segments contain media data and/or metadata to access, decode and present the included media content.

The summary of the semantics of the attributes and elements within an MPD element are provided in Table 8-5. The XML-syntax of the MPD element is provided in Table 8-6.

Table 8-5: Semantics of MPD element

	Element or Attribute Name
	Use
	Description

	MPD
	
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	@id
	O
	specifies an identifier for the Media Presentation. It is recommended to use an identifier that is unique within the scope in which the Media Presentation is published.
If not specified, no MPD-internal identifier is provided. However, for example the URL to the MPD may be used as an identifier for the Media Presentation.

	
	@profiles
	M
	specifies a list of Media Presentation profiles as described in section 7.3.
The contents of this attribute shall conform to either the pro-simple or pro-fancy productions of RFC6381, Section 4.5, without the enclosing DQUOTE characters, i.e. including only the unencodedv or encodedv elements respectively. As profile identifier the URI defined for the conforming Media Presentation profiles as described in 7.3 shall be used.

	
	@type
	OD

default: static
	specifies whether the Media Presentation Description may be updated (@type="dynamic") or not (@type="static").

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

	
	@availabilityStartTime
	CM

Must be present for type=
”dynamic”
	For @type=“dynamic” this attribute shall be present. In this case it specifies the anchor for the computation of the segment availability start time for any Segment in the Media Presentation.

For @type=“static” , if present, it specifies the Segment availability start time for all Segments referred to in this MPD. If not present, all Segments described in the MPD shall be become available at the time the MPD becomes available.

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

	
	@mediaPresentationDuration
	CM

Must be present for @type='static'

	specifies the duration of the entire Media Presentation. 

If the attribute is not present, the duration of the Media Presentation is unknown. In this case the attribute MPD@minimumUpdatePeriod shall be present.
This attribute shall be present when the attribute MPD@minimumUpdatePeriod is not present.

	
	@minimumUpdatePeriod
	O
	If this attribute is present, it specifies the smallest period between potential changes to the MPD. This can be useful to control the frequency at which a client checks for updates.
If this attribute is not present it indicates that the MPD does not change. 
If MPD@type is ‘static’, @minimumUpdatePeriod shall not be present.
Details on the use of the value of this attribute are specified in 8.5.

	
	@minBufferTime
	M

	specifies a common duration used in the definition of the Representation data rate (see @bandwidth attribute in 8.4.3.4). 

	
	@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’.

	
	@suggestedPresentationDelay
	O
	when @type is 'dynamic',  it specifies a fixed delay offset in time from the presentation time of each access unit that is suggested to be used for presentation of each access unit. For more details refer to 9.4.1.2. When not specified, then no value is provided and the client is expected to choose a suitable value.
when @type is 'static' the value of the attribute is undefined and may be ignored.

	
	@maxSegmentDuration
	O


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

	
	@maxSubsegmentDuration
	O


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

	
	ProgramInformation
	0 … N
	specifies descriptive information about the program. For more details refer to the description in clause 8.6.2.

	
	BaseURL
	0 … N
	specifies a Base URL that can be used for reference resolution and alternative URL selection. For more details refer to the description in clause 8.7.

	
	x3gpp:DeltaSupport
	0 … 1
	If present, this element specifies that MPD delta files are supported by the server. For more details refer to the description in clause 8.5.2.

	
	Location
	0 … N
	specifies an absolute URL where the MPD is available.

	
	Period
	1 … N
	specifies a Period. For more details refer to the description in clause 8.4.2.

	
	Metrics
	0 ... N
	specifies information about the requested QoE metrics. For more details refer to clause 10.3.

At most one Metrics element shall be present in the MPD.

NOTE: 
The schema allows more than one Metrics element for potential future extensions.

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-6: Syntax of MPD element

	    <!-- MPD Type -->
    <xs:complexType name="MPDtype">
        <xs:sequence>
            <xs:element name="ProgramInformation" type="ProgramInformationType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="BaseURL" type="BaseUrlType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="Location" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="Period" type="PeriodType" maxOccurs="unbounded"/>
            <xs:element name="Metrics" type="MetricsType" minOccurs="0"
                maxOccurs="unbounded"/>
            <xs:element name="x3gpp:DeltaSupport" type="DeltaSupportType" minOccurs="0"/>
        </xs:sequence>
        <xs:attribute name="id" type=xs:string"/>
        <xs:attribute name="profiles" type="xs:string" use="required"/>
        <xs:attribute name="type" type="PresentationType" default="static"/>
        <xs:attribute name="availabilityStartTime" type="xs:dateTime"/>
        <xs:attribute name="availabilityEndTime" type="xs:dateTime"/>
        <xs:attribute name="mediaPresentationDuration" type="xs:duration"/>
        <xs:attribute name="minimumUpdatePeriod" type="xs:duration"/>
        <xs:attribute name="minBufferTime" type="xs:duration" use="required"/>
        <xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
        <xs:attribute name="suggestedPresentationDelay" type="xs:duration"/>
        <xs:attribute name="maxSegmentDuration" type="xs:duration"/>
        <xs:attribute name="maxSubsegmentDuration" type="xs:duration"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>


    <!-- Type of presentation - live or on-demand -->
    <xs:simpleType name="PresentationType">
        <xs:restriction base="xs:string">
            <xs:enumeration value="static"/>
            <xs:enumeration value="dynamic"/>
        </xs:restriction>
    </xs:simpleType>


*** End change  2 ***
*** Start change 3 ***
8.4.2
Period

A Media Presentation consists of one or more Periods. A Period is defined by Period element in the MPD element. 
The type of the Period, either a regular Period or an Early Available Period, as well as the PeriodStart time of a regular Period is determined as follows:

· If the attribute @start is present in the Period, then the Period is a regular Period and the PeriodStart is equal to the value of this attribute. 
· If the @start attribute is absent, but the previous Period element contains a @duration attribute then this new Period is also a regular Period. The start time of the new Period PeriodStart is the sum of the start time of the previous Period PeriodStart and the value of the attribute @duration of the previous Period.
· If (i) @start attribute is absent, and (ii) the Period element is the first in the MPD, and (iii) the MPD@type is 'static', then the PeriodStart time shall be set to zero.

· If (i) @start attribute is absent, and (ii) the previous Period element does not contains a @duration attribute or the Period element is the first in the MPD, and (iii) the MPD@type is 'dynamic', then this Period is an Early Available Period (see below for details).
For any regular Period the following holds: PeriodStart reflects the actual time that should elapse after playing the media of all prior Periods in this Media Presentation relative to the PeriodStart time of the first Period in the Media Presentation. The Period extends until the PeriodStart of the next Period, or until the end of the Media Presentation in the case of the last Period. More specifically, the difference between the PeriodStart time of a Period and either the PeriodStart time of the following Period, if this is not the last Period, or the value of the MPD@mediaPresentationDuration if this is the last one, is the presentation duration in Media Presentation time of the media content represented by the Representations in this Period. 
Early Available Periods may be used to advertise initialization of other non-media data before the media data itself is available. Period elements documenting early available Periods shall not occur before any Period element documenting a regular Period. For Early Available Periods, any resources that are announced in such a Period element shall be available. Such a Period element shall not contain URLs to Media Segments. The data contained in such a Period element does not represent a Period in the Media Presentation. Only when the PeriodStart time becomes known through an update of the MPD, such a Period element represents a regular Period. However, an update of the MPD may even remove a Period element representing an Early Available Period in later updates of the MPD as long as no PeriodStart time is associated with the Period.
The attributes and elements contained in the Period element are provided in Table 8-7 along with their semantics. The XML syntax or the Period element is provided in Table 8-8.

Table 8-7: Semantics of Period Element

	Element or Attribute Name
	Use
	Description

	
	Period
	
	specifies the information for a single Period. 

	
	
	@xlink:href
	O
	specifies a reference to a remote element that contains one or multiple elements of type Period

	
	
	@xlink:actuate
	O

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

This attribute must not be present if the @xlink:href attribute is not present

	
	
	@id
	CM

if "MPD@type=dynamic"
	specifies a unique identifier for this Period within the Media Presentation. The identifier shall be unique within the scope of the Media Presentation.
If the MPD@type is equal to "dynamic", then this attribute shall be present and the @id of the Period shall not change in case an MPD is updated.
If not present, no identifier for the Period is provided.

	
	
	@start
	O
	if present, specifies the PeriodStart time of the Period.

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

If not present, refer to the details above in this clause.

	
	
	@duration
	O
	if present, specifies the duration of the Period to determine the PeriodStart time of the next Period. 

If not present, refer to the details above in this clause.

	
	
	@bitstreamSwitching
	OD

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

	
	
	BaseURL
	0…N
	specifies a base URL that can be used for reference resolution and alternative URL selection. For more details refer to the description in clause 8.7.

	
	
	SegmentBase
	0...1
	specifies default Segment Base information.

Information in this element is overridden by information in AdaptationSet.SegmentBase and Representation.SegmentBase, if present.
For more details see clause 8.4.4.

	
	
	SegmentList
	0...1
	specifies default Segment List information.
Information in this element may be overridden by information in AdaptationSet.SegmentList and Representation.SegmentList, if present.
For more details see clause 8.4.4.

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

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

For more details see clause 8.4.4.

	
	
	AdaptationSet
	0...N
	specifies an Adaptation Set. 

At least one Adaptation Set shall be present in each Period unless the value of the @duration attribute of the Period is set to zero. Note that the actual element may be present only in a remote element if xlink is in use.
For more details see clause 8.4.3.3.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

Note that the conditions only holds without using xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

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


Table 8-8: Syntax of Period Element

	    <!-- Period of a presentation -->
    <xs:complexType name="PeriodType">
        <xs:sequence>
            <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
            <xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
            <xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
            <xs:element name="AdaptationSet" type="AdaptationSetType" minOccurs="0"
                maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute ref="xlink:href"/>
        <xs:attribute ref="xlink:actuate" default="onRequest"/>
        <xs:attribute name="id" type="xs:string"/>
        <xs:attribute name="start" type="xs:duration"/>
        <xs:attribute name="duration" type="xs:duration"/>
        <xs:attribute name="bitStreamSwitching" type="xs:boolean" default="false"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>


*** End change  3 ***
*** Start change 4 ***
8.4.3.2
Common Attributes and Elements

The elements AdaptationSet, Representation and SubRepresentation have assigned common attributes and elements.

The attributes and elements listed in Table 6 may be present in all three elements. The semantics of these attributes are provided in Table 8-9. The XML-syntax is provided in Table 8-10.

The 'Use' column in Table 8-9 shall be interpreted that an attribute marked with 'M' shall be available for a Representation, i.e. it shall either be present in the Representation element, or if not, it shall be in the containing 
AdaptationSet element. An attribute marked with 'O' may be absent in both.


Table 8-9: Common Adaptation Set, Representation and Sub-Representation and Attributes 
and Elements

	Element or Attribute Name
	Use
	Description

	
	Common attributes and elements 
	
	

	
	
	
	@profiles
	O
	specifies the profiles which the associated Representation(s) conform to the list of Media Presentation profiles as described in 7.3. The value shall be a subset of the respective value in any higher level of the document hierarchy (Representation, Adaptation Set, MPD). 

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

The same syntax as defined in 8.4.1 shall be used.

	
	
	
	@width
	O
	Specifies the horizontal visual presentation size of the video media type in pixel. 
If not present on any level, the value is unknown.

	
	
	
	@height
	O
	Specifies the vertical visual presentation size of the video media type in pixel. 

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

	
	
	
	@frameRate
	O
	specifies the output frame rate of the video media type in the Representation. If the frame rate is varying, the value is the average frame over the entire duration of the Representation. 

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

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

	
	
	
	@audioSamplingRate
	O
	Either a single decimal integer value specifying the sampling rate or a whitespace separated pair of decimal integer values specifying the minimum and maximum sampling rate of the audio media component type. The values are in samples per second. 
If not present on any level, the value is unknown.

	
	
	
	@mimeType
	M
	specifies the MIME type of the concatenation of the Initialization Segment, if present, and all consecutive Media Segments in the Representation.

	
	
	
	@codecs
	M
	specifies the codecs parameter specifying the media types. The codec parameters shall also include the profile and level information where applicable. 
The contents of this attribute shall conform to either the simp-list or fancy-list productions of RFC6381 [26] clause 3.2, without the enclosing DQUOTE characters. The codec identifier for the media format, mapped into the name space for codecs as specified in RFC6381 [26], clause 3.3 shall be used.

	
	
	
	@maximumSAPPeriod
	O
	when present, specifies the maximum SAP interval in seconds of all contained media streams, where the SAP interval is the maximum time interval between the TSAP of any two successive SAPs of types 1 to 3 inclusive of one media stream in the associated Representations. 
If not present on any level, the value is unknown.

	
	
	
	@startWithSAP
	O
	when present and greater than 0, specifies that in the associated Representations, each Media Segment starts with a SAP of type less than or equal to the value of this attribute value in each media stream.
A Media Segment starts with a SAP in a media stream if the stream contains a SAP in that Media Segment, ISAU is the index of the first access unit that follows ISAP and ISAP is contained in the Media Segment. 

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

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

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

	
	
	
	@codingDependency
	O
	When present and ‘true’, for all contained media streams, specifies that there is at least one access unit that depends on one or more other access units for decoding. When present and ‘false’, for any media type, there is no access unit that depends on any other access unit for decoding (e.g. for video all the pictures are intra coded). When not present, there may or may not be coding dependency between access units.

	
	
	
	AudioChannelConfiguration
	0 … N
	specifies the audio channel configuration of the audio media component type.
For detaiis see clause 8.6.3.1 and 8.6.3.7. 

	
	
	
	ContentProtection
	0 … N
	specifies information about the use of content protection for the associated Representations.

For details, refer to clause 8.6.3.1 and 8.6.3.2.

	
	
	
	EssentialProperty
	0 … N
	specifies information about the containing element that is considered essential by the Media Presentation author for processing the containing element.

For details see clause 8.6.3.8.

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

For details see clause 8.6.3.9.

	Legend: 

For attributes: M=Mandatory, O=Optional.

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

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


Table 8-10: XML-Syntax of Common Group and Representation and Attributes and Elements

	    <!-- RepresentationBase type; extended by other Representation-related types -->
    <xs:complexType name="RepresentationBaseType" abstract="true">
        <xs:sequence minOccurs="0" maxOccurs="unbounded">
            <xs:element name="AudioChannelConfiguration" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="ContentProtection" type="DescriptorType" minOccurs="0"
                maxOccurs="unbounded"/>
                        <xs:element name="EssentialProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>

             <xs:element name="SupplementalProperty" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="profiles" type="xs:string"/>
        <xs:attribute name="width" type="xs:unsignedInt"/>
        <xs:attribute name="height" type="xs:unsignedInt"/>
        <xs:attribute name="frameRate" type="FrameRateType"/>
        <xs:attribute name="audioSamplingRate" type="xs:string"/>
        <xs:attribute name="mimeType" type="xs:string"/>
        <xs:attribute name="codecs" type="xs:string"/>
        <xs:attribute name="maximumSAPPeriod" type="xs:double"/>        
        <xs:attribute name="startWithSAP" type="SAPType"/>
        <xs:attribute name="maxPlayoutRate" type="xs:double"/>
        <xs:attribute name="codingDependency" type="xs:boolean"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
<!-- Stream Access Point type enumeration -->
<xs:simpleType name="SAPType">
  <xs:restriction base="xs:unsignedInt">
    <xs:minInclusive value="0"/>
    <xs:maxInclusive value="6"/>
  </xs:restriction>
</xs:simpleType>

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



*** End change  4 ***
*** Start change 5 ***
8.4.3.4
Representation

Representations are described by the Representation element. Representation elements are contained in an AdaptationSet element.
A Representation is one of the alternative choices of the complete set or subset of media content components comprising the media content during the defined Period.

A Representation starts at the start of the Period PeriodStart and continues to the end of the Period, i.e. the start of the next Period or the end of the Media Presentation.
Each Representation includes one or more media streams, where each media stream is an encoded version of one media content component.
A Representation consists of one or more Segments. 

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

The concatenation of the Initialization Segment, if present, and all consecutive Media Segments in one Representation shall represent a conforming Segment sequence as defined in section 9.2.5.3 conforming to the media type as specified in the @mimeType attribute for this Representation.

If a Representation is offered in a Media Presentation with MPD@type='dynamic', it is recommended that means to compensate drift be included. For more details refer to Annex A.8.
The semantics of the attributes and elements within a Representation are provided in Table 8-13. The XML-syntax of the Representation element is provided in Table 8-14.

Table 8-13: Semantics of Representation element

	Element or Attribute Name
	Use
	Description

	
	
	Representation
	
	This element contains a description of a Representation.

	
	
	
	@id
	M
	specifies an dentifier 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 section 8.4.4.4, the string shall only contain characters that are permitted within an HTTP-URL according to RFC 3986 [17]..

	
	
	
	@bandwidth
	M
	Consider a hypothetical constant bitrate channel of bandwidth with the value of this attribute in bits per second (bps). Then, if the Representation is continuously delivered at this bitrate, starting at any 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).


	
	
	
	@qualityRanking
	O


	specifies a quality ranking of the Representation relative to other Representations in the Adaptation Set. Lower values represent higher quality content. If not present then the ranking is undefined.

	
	
	
	@mediaStreamStructureId
	O
	The attribute may be present for Representations containing video and its semantics are unspecified for any other type of Representations. 

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

· The media streams have the same number of Stream Access Points of type 1 to 3.

· The values of TSAP, TDEC, TEPT, and TPTF of the i-th SAP of type 1 to 3 in one media stream are identical to the values of TSAP, TDEC, TEPT, and TPTF, respectively, of the i-th SAP of type 1 to 3 in the other media streams for any value of i from 1 to the number of SAPs of type 1 to 3 in any of the media streams.
· A media stream formed by concatenating the media stream of a first Representation until ISAU (exclusive) of the i-th SAP of type 1 to 3 and the media stream of a second Representation (having the same media stream structure identifier value as for the first Representation) starting from the ISAU (inclusive) of the i-th SAP of type 1 to 3 conforms to the specification in which the media stream format is specified for any value of i from 1 to the number of SAPs of type 1 to 3 in either media stream. Furthermore, the decoded pictures have an acceptable quality regardless of type of the Stream Access Point access unit used. 

All media stream structure identifier values for one Adaptation Set shall differ from those of another Adaptation Set. 

If not present, then for this Representation no similarities to other Representations are known.
Note:  Indicating multiple media stream structure identifier values for a Representation can be useful in cases where switching between Representations A and B as well as between Representations B and C is allowed at non-IDR intra pictures, but switching between Representations A and C would cause too severe a degradation in the quality of the leading pictures and is hence not allowed. To indicate these permissions and restrictions, Representation A would contain @mediaStreamStructureId equal to “1”, Representation B would contain @mediaStreamStructureId equal to “1 2”, and Representation C would contain @mediaStreamStructureId equal to “2”

	
	
	
	CommonAttributesElements
	-
	Common Attributes and Elements (attributes and elements from base type RepresentationBaseType),  for more details see clause 8.4.3.2.

	
	
	
	BaseURL
	0…N
	specifies a Base URL that can be used for reference resolution and alternative URL selection. For more details refer to the description in section 8.7.

	
	
	
	SubRepresentation
	0 … N
	specifies information about a sub-representation that is embedded in the containing Representation. For more details see clause 8.4.3.5.

	
	
	
	SegmentBase
	0...1
	specifies default Segment Base information.

For more details see 8.4.4.

	
	
	
	SegmentList
	0 ... 1
	specifies the Segment List information.

For more details see 8.4.4.

	
	
	
	SegmentTemplate
	0 ... 1
	specifies the Segment Template information.

For more details see 8.4.4.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-14: XML-Syntax of Representation element

	    <!-- A Representation of the presentation content for a specific Period -->
    <xs:complexType name="RepresentationType">
        <xs:complexContent>
            <xs:extension base="RepresentationBaseType">
                <xs:sequence>
                    <xs:element name="BaseURL" type="BaseURLType" minOccurs="0" maxOccurs="unbounded"/>
                    <xs:element name="SubRepresentation" type="SubRepresentationType" minOccurs="0"/>
                    <xs:element name="SegmentBase" type="SegmentBaseType" minOccurs="0"/>
                    <xs:element name="SegmentList" type="SegmentListType" minOccurs="0"/>
                    <xs:element name="SegmentTemplate" type="SegmentTemplateType" minOccurs="0"/>
                </xs:sequence>
                <xs:attribute name="id" type="StringNoWhitespaceType" use="required"/>
                <xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>
                <xs:attribute name="qualityRanking" type="xs:unsignedInt"/>
                <xs:attribute name="mediaStreamStructureId" type="StringVectorType"/>
            </xs:extension>
        </xs:complexContent>
    </xs:complexType>
  <!-- String without white spaces -->
  <xs:simpleType name="StringNoWhitespaceType">
    <xs:restriction base="xs:string">
      <xs:pattern value="[^\r\n\t \p{Z}]*"/>
    </xs:restriction>
  </xs:simpleType>
<!-- Whitespace-separated list of strings -->
<xs:simpleType name="StringVectorType">
  <xs:list itemType="xs:string"/>
</xs:simpleType>


*** End change 5 ***
*** Start change 6 ***
8.4.3.5
Sub-Representation

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

The SubRepresentation element describes properties of one or several media content components that are embedded in the Representation. It may for example describe the exact properties of an embedded audio component (language, codec, etc.), an embedded sub-title (language) or it may describe some embedded lower quality video layer (e.g. some lower frame rate, etc.). 
Sub-Representations and Representation share some common attributes and elements.
In case the @level attribute is present in the SubRepresentation element, 
· Sub-Representations provide the ability for accessing a lower quality version of the Representation in which they are contained. In this case, Sub-Representations for example allow extracting the audio track in a multiplexed Representation or may allow for efficient fast-forward or rewind operations if provided with lower frame rate.
· the Initialization Segment and/or the Media Segments shall provide sufficient information such that the data can be easily accessed through HTTP partial GET requests. The details on providing such information shall be defined by the media format in use. For media formats defined in this specification, the Subsegment Index as defined in section 9.2.3.3 shall be used.
If the @level attribute is absent, then the SubRepresentation element is solely used as a more detailed descriptor for media streams that are embedded in the Representation.  

The semantics of the attributes and elements within a Sub-Representation are provided in Table 8-15. The XML-syntax of the Sub-Representation element is provided in Table 8-16.

Table 8-15: Semantics of SubRepresentation element

	Element or Attribute Name
	Use
	Description

	
	
	SubRepresentation
	
	This element specifies a Sub-Representation. 

	
	
	
	@level
	O
	Specifies the sub-representation level. If @level attribute is present a Subsegment Index as defined in section 9.2.3.3 shall be available for each Media Segment in the containing Representation. 

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

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

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

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

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

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

	
	
	
	CommonAttributesElements
	-
	Common Adaptation Set, Representation and Sub-Representation attributes and elements (attributes and elements from base type RepresentationBaseType), for details see clause 8.3.4.2.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-16: XML-Syntax of SubRepresentation element

	    <!-- SubRepresentation of the presentation content for a specific Period;
        extends RepresentationBaseType -->
    <xs:complexType name="SubRepresentationType">
        <xs:complexContent>
            <xs:extension base="RepresentationBaseType">
                <xs:attribute name="level" type="xs:unsignedInt"/>
                <xs:attribute name="dependencyLevel" type="UIntVectorType"/>
                <xs:attribute name="bandwidth" type="xs:unsignedInt"/>
                <xs:attribute name="contentComponent" type="StringVectorType"/>
            </xs:extension>
        </xs:complexContent>
    </xs:complexType>

    <!-- Type for space delimited list of strings -->
    <xs:simpleType name="UIntVectorType">
        <xs:list itemType="xs:unsignedInt"/>
    </xs:simpleType>


*** End change 6 ***
*** Start change 7 ***
8.4.3.6
Content Component

Each Adaptation Set contains one or more media content components. The properties of each media content component are described by a ContentComponent element or may be described directly on the AdaptationSet element if only one media content component is present in the Adaptation Set. ContentComponent elements are contained in an AdaptationSet element. 
The semantics of the attributes and elements within a ContentComponent element are provided in Table 8-17. The XML syntax of the ContentComponent element is provided in Table 8-18.
Table 8-17 — Semantics of ContentComponent element
	Element or Attribute Name
	Use
	Description

	
	
	ContentComponent
	
	description of a content component

	
	
	
	@id
	O
	specifies an identifier for this media component. The attribute shall be unique in the scope of the containing Adaptation Set.

	
	
	
	@lang
	O
	same semantics as in Table 8-11 for @lang attribute

	
	
	
	@contentType
	O
	same semantics as in Table 8-11 for @contentType attribute

	
	
	
	
	
	

	
	
	
	Accessibility
	0 … N
	same semantics as in Table 8-11 for Accessibility element

	
	
	
	Role
	0 … N
	same semantics as in Table 8-11 for Role element

	
	
	
	Rating
	0 … N
	same semantics as in Table 8-11 for Rating element

	
	
	
	Viewpoint
	0 … N
	same semantics as in Table 8-11 for ViewPoint element

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory, F=Fixed.

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

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


Table 8-18 — XML-Syntax of ContentComponent element
	<!-- Content Component -->
<xs:complexType name="ContentComponentType">
  <xs:sequence>
    <xs:element name="Accessibility" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
    <xs:element name="Role" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
    <xs:element name="Rating" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
    <xs:element name="Viewpoint" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>

    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="id" type="xs:unsignedInt"/>
  <xs:attribute name="lang" type="xs:language"/>
  <xs:attribute name="contentType" type="xs:string"/>

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


*** End change 7 ***
*** Start change 8 ***
8.4.4.1
General

A Segment is the smallest addressable unit described by an MPD and has a defined format. Segment formats are defined in section 9. This clause defines the MPD information for Segments.

Specifically, a Segment shall referenced by an HTTP-URL included in the MPD, where an HTTP-URL is defined as an <absolute-URI> according to RFC 3986 [17], Clause 4.3, with a fixed scheme of “http:” or "https: ", possibly restricted by a byte range if a range attribute is provided together with the URL. The byte range shall be expressed as a byte-range-spec as defined in RFC 2616 [9], Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes. 
Each Segment referenced through an HTTP-URL in the MPD is associated with a Segment availability interval, i.e. a time window in wall-clock time at which the Segments can be accessed via the HTTP-URL. The Segment availability interval window is described by a Segment availability start time and a Segment availability end time. 
Representations are assigned Segment Information through the presence of the elements BaseURL, SegmentBase, SegmentTemplate and/or SegmentList. The Segment Information provides information on the location, availability and properties of all Segments contained in one Representation. Specifically, information on the presence and location of Initialization, Media, Index and Bitstream Switching Segments is provided.

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

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

Several mechanisms are available to specify the Segment Information. Specifically, each Representation shall have assigned exactly one of the following choices to determine the Segment Information, either by direct presence in the Representation element or by inheritance from the higher levels:
· one or more SegmentList elements - for syntax and semantics refer to section 8.4.4.2.3. 

· one SegmentTemplate element - for syntax and semantics refer to section 8.4.4.2.4. 

· one or more BaseURL elements, at most one SegmentBase element, and no SegmentTemplate or SegmentList element. The SegmentBase element is defined in section 8.4.4.2.2.
All three elements SegmentBase, SegmentTemplate and SegmentList share common elements based on the SegmentBase element. Furthermore, SegmentTemplate and SegmentList share common attributes and elements. The common information is defined in section 8.4.4.2.2. 

The derivation and details of Initialization and Media Segment information based on the above information is provided in section 8.4.4.3.
*** End change 8 ***
*** Start change 9 ***
8.4.4.2.1
Segment base information

The SegmentBase element contains information that is sufficient if only a single Media Segment is provided per Representation and the Media Segment URL is included in the BaseURL element.

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 Table 8-20.
If the Representation contains more than one Media Segment, then the attribute @duration shall be present. Segments described by the Segment base information are referenced by an HTTP-URL conforming to the type URLType as defined in Table 8-21.
The semantics of the attributes and elements for the SegmentBase element and the Segment base information are provided in Table 8-19 and the multiple Segment base information in Table 8-20. The XML syntax of the Segment Base Information is provided in Table 8-22.
Table 8-19 — Semantics of SegmentBase element and Segment Base Information type 

	Element or Attribute Name
	Use
	Description

	
	
	
	SegmentBase

Segment Base Information
	
	specifies Segment base element.  This element also specifies the type for the Segment base information that is the base type for other elements.

	
	
	
	
	@timescale
	O
	specifies the timescale in units per second to be used for the derivation of different real-time duration values in the Segment Information.

If not present on any level, it shall be set to 1. 

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

	
	
	
	
	@presentationTimeOffset
	O
	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. 

	
	
	
	
	@timeShiftBufferDepth
	O
	specifies the duration of the time shifting buffer for this Representation that is guaranteed to be available for a Media Presentation with type 'dynamic'. When not present, the value of the @timeShiftBufferDepth on MPD level applies. If present, this value shall be not smaller than the value on MPD level. This value of the attribute is undefined if the type attribute is equal to ‘static’.

NOTE: When operating in a time-shift buffer on a Representation with value larger than the time-shift buffer signalled on MPD level, not all Representations may be available for switching. 

	
	
	
	
	@indexRange
	O
	specifies the byte range that contains the Segment Index in all Media Segments of the Representation.

The byte range shall be expressed and formatted as a byte-range-spec as defined in RFC 2616 [9], Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes. 

If not present the value is unknown.

	
	
	
	
	@indexRangeExact
	OD

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

This attribute shall not be present if @indexRange is absent.

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

For the type definition refer to Table 8-21.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-20 — Semantics of MultipleSegmentBaseInformation type

	Element or Attribute Name
	Use
	Description

	
	
	
	MultipleSegmentBaseInformation
	
	specifies multiple Segment base information.

	
	
	
	
	@duration
	O
	If present, specifies the constant approximate Segment duration.

All Segments within this Representation element have the same duration unless it is the last Segment within the Period, which could be significantly shorter.

The value of the duration in seconds is the division of the value of this attribute and the value of the @timescale attribute associated to the containing Representation. 

For more details refer to clause 8.4.4.4.3.

	
	
	
	
	@startNumber
	O
	specifies the start number. The interpretation of the @startNumber depends on the segment addressing method. 
For more details refer to clause 8.4.4.4.3.

	
	
	
	
	Segment Base Information
	
	specifies Segment base information.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-21 — Semantics of elements of type URLType
	Element or Attribute Name
	Use
	Description

	
	Element of type URLType 
	
	defines an HTTP-URL

	
	
	@sourceURL
	O
	specifies the source URL part and shall be formatted either as an <absolute-URI> according to RFC 3986, Clause 4.3, with a fixed scheme of “http” or "https" or as a  <relative-ref> according to RFC 3986, Clause 4.2. 

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

	
	
	@range
	O
	specifies the byte range restricting the above HTTP-URL. 

The byte range shall be expressed and formatted as a byte-range-spec as defined in RFC 2616, Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes.

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

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-22 — XML-Syntax of Segment Base Information
	<!-- Segment information base -->
<xs:complexType name="SegmentBaseType">
  <xs:sequence>
    <xs:element name="Initialization" type="URLType" minOccurs="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:unsignedLong"/>
  <xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>
  <xs:attribute name="indexRange" type="xs:string"/>
  <xs:attribute name="indexRangeExact" type="xs:boolean" default="false"/>

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

<!-- Multiple Segment information base -->
<xs:complexType name="MultipleSegmentBaseType">
  <xs:complexContent>
    <xs:extension base="SegmentBaseType">
      <xs:sequence>
        <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:attribute name="duration" type="xs:unsignedInt"/>
      <xs:attribute name="startNumber" type="xs:unsignedInt"/>
    </xs:extension>
  </xs:complexContent>
</xs:complexType>

<!-- Segment Info item URL/range -->
<xs:complexType name="URLType">

  <xs:sequence>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="sourceURL" type="xs:anyURI"/>
  <xs:attribute name="range" type="xs:string"/>

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


*** End change 9 ***
*** Start change 10***
8.4.4.2.2
Segment list

The Segment list is defined by one or more SegmentList elements. Each SegmentList element itself contains a list of SegmentURL elements for a consecutive list of Segment URLs. Each Segment URL may contain the Media Segment URL and possibly a byte range. The Segment URL element may also contain an Index Segment.

The semantics of the attributes and elements for the Segment list are provided in Table 8-23. The XML syntax of the Segment list is provided in Table 8-24.
Table 8-23 — Semantics of SegmentList element 

	Element or Attribute Name
	Use
	Description

	
	
	
	SegmentList
	
	specifies Segment information.

	
	
	
	
	@xlink:href
	O
	specifies a reference to a remote element that contains one or multiple elements of type SegmentList.

	
	
	
	
	@xlink:actuate
	OD

default:
"onRequest"
	specifies the processing set, can be either "onLoad" or "onRequest"

	
	
	
	
	MultipleSegmentBaseInformation
	
	Multiple Segment base information as defined in Table 8-20.

	
	
	
	
	SegmentURL
	0 … N
	specifies a Media Segment URL and a possibly present Index Segment URL

	
	
	
	
	
	@media
	O
	in combination with the @mediaRange attribute specifies the HTTP-URL for the Media Segment. 

It shall be formatted as an <absolute-URI> according to RFC 3986, Clause 4.3, with a fixed scheme of “http” or "https" or as a  <relative-ref> according to RFC 3986, Clause 4.2.

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

	
	
	
	
	
	@mediaRange
	O
	specifies the byte range within the resource identified by the @media corresponding to the Media Segment. 

The byte range shall be expressed and formatted as a byte-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 Media Segment is the entire resource referenced by the @media attribute.

	
	
	
	
	
	@indexRange
	O
	specifies the byte range of the Segment Index in Media Segment.

The byte range shall be expressed and formatted as a byte-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, then no Index Segment information is provided for this Media Segment.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

Note that the conditions only holds without using @xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

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


Table 8-24 — XML-Syntax of SegmentList element 
	<!-- Segment List -->
<xs:complexType name="SegmentListType">
  <xs:complexContent>
    <xs:extension base="MultipleSegmentBaseType">
      <xs:sequence>
      <xs:element name="SegmentURL" type="SegmentURLType" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:attribute ref="xlink:href"/>
      <xs:attribute ref="xlink:actuate" default="onRequest"/>
    </xs:extension>
  </xs:complexContent>
</xs:complexType>

<!-- Segment URL  -->
<xs:complexType name="SegmentURLType">

  <xs:sequence>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="media" type="xs:anyURI"/>
  <xs:attribute name="mediaRange" type="xs:string"/>
  <xs:attribute name="indexRange" type="xs:string"/>

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


*** End change 10 ***
*** Start change 11 ***
8.6.3.1
General

The MPD may contain descriptors that are all in the same format as defined in this clause. The elements of type DescriptorType provide a flexible mechanism for DASH content authors to annotate and extend the MPD, Period, AdaptationSet and Representation elements.

The descriptor elements are all structured in the same way, namely they contain a @schemeIdUri attribute to identify the scheme and an optional attribute @value and an optional attribute @id. The @schemeIdUri provides a URI to identify the scheme. The semantics of this element is specific to the scheme employed. The scheme may be a URN or a URL.
The MPD does not provide any specific information on how to use these elements. It is up to the application that employs DASH formats to instantiate the description elements with appropriate scheme information. Some specific schemes are defined in Annex C.
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 Scheme 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 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, but in a separate namespace.
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 @schemeIdUri and the @value are equivalent. If the @schemeIdUri is a URN, then equivalence refers to lexical equivalence as defined in clause 5 of RFC 2141. If the @schemeIdUri is a URI, then equivalence refers to equality on a character-for-character basis as defined in clause 6.2.1 of RFC 3986 [17]. For the @value XML-string matching shall be used for determining equivalence. If the @value attribute is not present, equivalence is determined by the equivalence for @schemeIdUri only. The @id attribute may be ignored for equivalence determination.
The semantics of the attributes within a Generic Descriptor element are provided in Table 8-33. The XML-syntax of a Generic Descriptor element is provided in Table 8-34. The specific descriptors follow these syntax and semantics.

Table 8-33: Semantics of generic Descriptor element

	Element or Attribute Name
	Use
	Description

	
	
	
	Element of type DescriptorType
	
	This element provides information about the use of description.

	
	
	
	
	@schemeIdUri
	M
	Provides a URI to identify the scheme. The definition of this element is specific to the scheme employed for content description. The URI may be a URN or a URL. The @schemeIdUri may be a URN or URL. When a URL is used, it should also contain a month-date in the form mmyyyy; the assignment of the URL must have been authorized by the owner of the domain name in that URL on or very close to that date, to avoid problems when domain names change ownership

	
	
	
	
	@value
	O
	This attribute provides 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
	O
	specifies an identifier for the descriptor. Descriptors with identical values for this attribute shall be synonymous, i.e. the processing of one of the descriptors with an identical value is sufficient.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

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

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


Table 8-34: XML-Syntax of generic Descriptor element

	    <!-- Generic named descriptive information -->
    <xs:complexType name="DescriptorType">
        <xs:sequence>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>
        <xs:attribute name="value" type="xs:string"/>
        <xs:attribute name="id" type="xs:string"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>


*** End change 11 ***
*** Start change 12 ***
D.3 
MPD Assembly

Table D.3 provides an example MPD with reference to external Period element as provided in Table D.4. An equivalent MPD to the one in Table D.3 after dereferencing with the Period element in Table D.4 is shown in Table D.2.

Table D.3: Example MPD with reference to external Period element

	<?xml version="1.0"?>
<MPD
    profiles="urn:3GPP:PSS:profile:DASH10"
    type="dynamic" 
    minBufferTime="PT3S" 
    availabilityStartTime="2010-04-26T08:45:00-08:00" 
    minimumUpdatePeriod="PT5M0S" 
    timeShiftBufferDepth="PT1H30M0S" 
    xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 3GPP-Rel10-MPD.xsd" 
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    xmlns:xlink="http://www.w3.org/1999/xlink"    
    xmlns="urn:mpeg:dash:schema:mpd:2011"> 
    <ProgramInformation moreInformationURL="http://www.example.com">
        <Title>Example 3: 3GPP SA4 Meeting in Vancouver as Live Broadcast</Title>
        <Source>3GPP</Source>
    </ProgramInformation>
    <Period start="PT0S" id="0">
        <AdaptationSet mimeType='video/3gpp' codecs="avc1.42E00B" width="320" height="240" contentType="video">
            <SegmentTemplate 
                duration="60"
                initialization="http://www.ad-server.com/1-day-black/QVGA/0.3gp"
                media="http://www.ad-server.com/1-day-black/QVGA/$Number$.3gp">
            </SegmentTemplate>
            <Representation id="Ad-QVGA" bandwidth="10000">
            </Representation>
        </AdaptationSet>
    </Period>
    <Period start="PT15M0S" id="1">
        <SegmentTemplate 
            duration="10"
            initialization="http://www.example.com/Period-2010-04-26T08-45-00/rep-$RepresentationID$/seg-0.3gp"
            media="http://www.example.com/Period-2010-04-26T08-45-00/rep-$RepresentationID$/seg-$Number$.3gp"/>
        <AdaptationSet mimeType='video/3gpp'>
            <ContentComponent contentType="video"/>
            <ContentComponent contentType="audio" lang="en"/>
            <Representation id="QVGA-LQ" codecs="avc1.42E00C, mp4a.40.2" bandwidth="192000" width="320" height="240"/>
            <Representation id="QVGA-HQ" codecs="avc1.42E00C, mp4a.40.2" bandwidth="384000" width="320" height="240"/>        <Representation id="VGA-LQ" mimeType='video/3gpp' codecs="avc1.64001E, mp4a.40.2" bandwidth="512000" width="640" height="480"/>
            <Representation id="VGA-HQ" codecs="avc1.64001E, mp4a.40.2" bandwidth="1024000" width="640" height="480"/>
        </AdaptationSet>
    </Period>
    <Period xlink:ref="http://www.example.com/Period.xml" id="2"/>
    <Period start="PT2H16M22.12S" id="3">
        <SegmentTemplate 
            duration="10" 
            media="http://www.example.com/Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-$Number$.3gp"
            initialization="http://www.example.com/Period-2010-04-26T11-01-22/rep-$RepresentationID$/seg-0.3gp"
        />
        <AdaptationSet mimeType='video/3gpp' contentType="video">
            <Representation id="QVGA-LQ" codecs="avc1.42E00C" bandwidth="192000" width="320" height="240"/>
            <Representation id="QVGA-HQ" codecs="avc1.42E00C" bandwidth="384000" width="320" height="240"/>
            <Representation id="VGA-LQ" codecs="avc1.64001E" bandwidth="512000" width="640" height="480"/>
            <Representation id="VGA-HQ" codecs="avc1.64001E" bandwidth="1024000" width="640" height="480"/>
        </AdaptationSet>
        <AdaptationSet mimeType='audio/3gpp' contentType="audio" lang="en">
            <Representation id="audio" codecs="mp4a.40.2" bandwidth="32000"/>
            <Representation id="audio" codecs="mp4a.40.2" bandwidth="64000"/>
        </AdaptationSet>
    </Period>
</MPD>


Table D.4: External Period

	<?xml version="1.0"?>

<Period start="PT2H01M22.12S">
    <SegmentTemplate duration="10" 
        media="http://www.ad-server.com/15min-Ads/$RepresentationID$/$Number$.3gp" 
        initialization="http://www.ad-server.com/15min-Ads/$RepresentationID$/0.3gp"/>
    <AdaptationSet mimeType='video/3gpp'>
        <ContentComponent contentType="video"/>
        <ContentComponent contentType="audio" lang="en"/>            
        <Representation id="QVGA" codecs="avc1.42E00C, mp4a.40.2" bandwidth="256000" width="320" height="240"/>        
        <Representation id="VGA"  codecs="avc1.64001E, mp4a.40.2" bandwidth="512000" width="640" height="480"/>        
    </AdaptationSet>
</Period>


*** End change 12 ***
*** Start change 13 ***
D.4
MPD Deltas

In the following MPD example, the content is 30 minutes in duration. There are 3 Periods, each of 10 minutes duration. Each Period has 3 Representations and each Representation is contained within one 3gp file. Each Representation has audio encoded with Low Complexity-AAC. One Representation of each Period (p1rep1.3gp, p2rep1.3gp, and p3rep1.3gp) has video resolution 320x240 encoded with H.264 baseline profile level 1.1. Another Representation of each Period (p1rep2.3gp, p2rep2.3gp, and p3rep2.3gp) has resolution 320x240 encoded with H.264 baseline profile level 1.3. Finally, a third representation in each period (p1rep3.3gp, p2rep3.3gp, and p3rep3.3gp) has resolution 480x240 encoded with H.264 baseline profile level 2.1. One Representation of each Period has bandwidth of 239 kbps, a second representation has bandwidth of 478 kbps, and a third representation has bandwidth of 892 kbps.

Since each represention is contained in one file, the Initialization Segments and the Media Segments for a representation are accessed with byte ranges. Each SegmentURL element in the MPD contains a mediaRange attribute and the corresponding byte range for the Initialization Segment or Media Segment. For the example each Segment of all representations is 10 seconds in duration.

Line numbers of the MPD in the example are shown for clarity, although these would not be present in the MPD.

EXAMPLE 1 (add)

The change of adding the SegmentURL element for the next Segment to the Representation of the third Period of the MPD  in the example with 239K bandwidth can be described as follows.
492a

                <SegmentURL mediaRange="17339554-17642841"/>

.

The SegmentURL element is added on a new line after line number 492.
EXAMPLE 2 (replace)

Replacing the line containing the DeltaSupport element to correspond to the MPD after the next update can be described as follows. 

625c

      <DeltaSupport sourceURL="delta2.mpdd" availabilityDuration="PT120S"/>

.

EXAMPLE 3(delete)

If lines 8 through 10 of the original MPD are deleted and not present in the updated MPD, the delta to express this is:

8,10d

.

Below is what the MPD looks like after approximately 29 minutes and 40 seconds. In this case, the MPD is updated approximately every 10 seconds.

	1<?xml version="1.0"?>
2<MPD   profiles="urn:3GPP:PSS:profile:DASH10" 

3       type="dynamic" 
4       availabilityStartTime="2010-07-01T05:00:00Z" 
5
     availabilityEndTime="2010-07-08T05:00:00Z"
6       mediaPresentationDuration="PT2H" 

7       minimumUpdatePeriod="PT10S"
8       minBufferTime="PT10S" 
 
 

9       timeShiftBufferDepth="PT30M" 
10      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
11      xmlns:x3gpp="urn:3GPP:ns:DASH:MPD-ext:2011"
12      xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 3GPP-Rel10-MPD.xsd"
13      xmlns="urn:mpeg:dash:schema:mpd:2011">
14
15
<ProgramInformation moreInformationURL="http://www.example.com">
16
 <Title>Example</Title>
17  <Source>Example</Source>
18  <Copyright>Example</Copyright>
19
</ProgramInformation>
20 <BaseURL>http://www.example.com</BaseURL>
21
<Period start="PT0S" bitstreamSwitching="true" id="0">
22  <AdaptationSet mimeType="video/3gpp">
23    <ContentComponent contentType="video"/>
24    <ContentComponent contentType="audio" lang="en"/>            
25

<Representation id="0" bandwidth="239000" width="320" height="240" codecs="avc1.42E00b, mp4a.40.2">
26       <BaseURL>"p1rep1.3gp"</BaseURL>
27


<SegmentList duration="10" >
28



<Initialization range="0-985" />
29                              <SegmentURL  mediaRange="986-293761" />
30                              <SegmentURL  mediaRange="293762-592501" />
                                                   .

                                                   .

                                                   .

88                              <SegmentURL  mediaRange="17600065-17894640" />
89


</SegmentList>




90

</Representation>
91

<Representation id="1" bandwidth="478000" width="320" height="240" codecs="avc1.42E00d, mp4a.40.2" >
92       <BaseURL>"p1rep2.3gp"</BaseURL>
93


<SegmentList duration="10">
94



<Initialization range="0-985" />
95                              <SegmentURL  mediaRange="986-586538" />
96                              <SegmentURL  mediaRange="586539-1184019" />
                                                   .

                                                   .

                                                   .

154                             <SegmentURL  mediaRange="35199171-35788323" />
155

</SegmentList>
156    </Representation>
157    <Representation id="2" bandwidth="892000" width="480" height="240" codecs="avc1.42E015, mp4a.40.2">
158      <BaseURL>"p1rep3.3gp"</BaseURL>
159

<SegmentList duration="10">
160



<Initialization range="0-985" />
161                             <SegmentURL  mediaRange="986-1093691" />
162                             <SegmentURL  mediaRange="1093692-2208656" />
                                                   .

                                                   .

                                                   .

220                             <SegmentURL  mediaRange="65684646-66784068" />
221

</SegmentList>
222
</Representation>

223 </AdaptationSet>

224</Period>
225<Period start="PT10M0S" bitstreamSwitching="true" id="1">
226 <AdaptationSet mimeType="video/3gpp">
227   <ContentComponent contentType="video"/>
228   <ContentComponent contentType="audio" lang="en"/>     
229   <Representation  id="0" bandwidth="239000" width="320" height="240" codecs="avc1.42E00b, mp4a.40.2">
230     <BaseURL>"p2rep0.3gp"</BaseURL>
231
  <SegmentList duration="10">
232


  <Initialization range="0-985" />
233                             <SegmentURL  mediaRange="986-296011" />
234                             <SegmentURL  mediaRange="296012-595787" />
                                                   .

                                                   .

                                                   .

292                             <SegmentURL  mediaRange="17647666-17946154" />
293
   </SegmentList>




294    </Representation>
295    <Representation id="1" bandwidth="478000" width="320" height="240" codecs="avc1.42E00d, mp4a.40.2">
296

<BaseURL>"p2rep1.3gp"</BaseURL>
297      <SegmentList duration="10">
298


   <Initialization range="0-985" />
299                             <SegmentURL  mediaRange="986-591037" />
300                             <SegmentURL  mediaRange="591038-1190590" />
                                                   .

                                                   .

                                                   .

358                             <SegmentURL  mediaRange="35294377-35891354" />
359

</SegmentList>

360   </Representation>

361   <Representation id="2" bandwidth="892000" width="480" height="240" codecs="avc1.42E015, mp4a.40.2">
362     <BaseURL>"p2rep2.3gp"</BaseURL>
363
  <SegmentList duration="10">
364


  <Initialization range="0-985" />
365                             <SegmentURL mediaRange="986-1102088" />
366                             <SegmentURL mediaRange="1102089-2220920" />
                                                   .

                                                   .

                                                   .

424                             <SegmentURL mediaRange="65862331-66976355" />
425     </SegmentList>

426
</Representation>
427 </AdaptationSet>

428</Period>

429<Period start="PT20M0S" bitstreamSwitching="true" id="2">
430 <AdaptationSet mimeType="video/3gpp">
431   <ContentComponent contentType="video"/>
432   <ContentComponent contentType="audio" lang="en"/>                 
433
<Representation  id="0" bandwidth="239000" width="320" height="240" codecs="avc1.42E00b, mp4a.40.2">
432     <BaseURL>"p3rep0.3gp"</BaseURL>
433
  <SegmentList duration="10">
434


  <Initialization range="0-985" />
435                             <SegmentURL  mediaRange="986-302469" />
436                             <SegmentURL  mediaRange="302470-597839" />
                                                   .

                                                   .

                                                   .

492                             <SegmentURL  mediaRange="17040002-17339553" />
493
  </SegmentList>




494
</Representation>

495
<Representation id="1" bandwidth="478000" width="320" height="240" codecs="avc1.42E00d, mp4a.40.2" >
496     <BaseURL>"p3rep1.3gp"</BaseURL>
497
  <SegmentList duration="10">
498  


  <Initialization range="0-985" />
499                             <SegmentURL  mediaRange="986-603953" />
500                             <SegmentURL  mediaRange="603954-1194693" />
                                                   .

                                                   .

                                                   .

556                             <SegmentURL  mediaRange="34079046-34678149" />
557
  </SegmentList>

558   </Representation>

559   <Representation id="2" bandwidth="892000" width="480" height="240" codecs="avc1.42E015, mp4a.40.2" >
560     <BaseURL>"p3rep2.3gp"</BaseURL>
561
  <SegmentList duration="10">
562


  <Initialization range="0-985" />
563                             <SegmentURL  mediaRange="986-1126190" />
564                             <SegmentURL  mediaRange="1126191-2228575" />
                                                   .

                                                   .

                                                   .

620                             <SegmentURL  mediaRange="63594383-64712374" />
621
  </SegmentList>

622
</Representation>

623  </AdaptationSet>

624 </Period>
625 <x3gpp:DeltaSupport sourceURL="delta1.mpdd" availabilityDuration="PT120S"/>
626</MPD>


Since the value of @sourceURL in the above MPD is “delta1.mpdd”, delta1.mpdd is an empty file at the time of publication of the above MPD.

The following file is delta1.mpdd after the next MPD update. Notice that clients have access to the new value of @sourceURL referenced by the latest MPD via the delta.
	625c

      <DeltaSupport sourceURL="delta2.mpdd" availabilityDuration="PT120S"/>
.

620a

                                <SegmentURL mediaRange="64712375-65844316"/>
.

556a

                                <SegmentURL mediaRange="34678150-35284727"/>
.

492a

                                <SegmentURL mediaRange="17339554-17642841"/>
.


At the next MPD update, “delta1.mpdd” would contain the cumulative update for 2 MPD updates.

	625c

      <DeltaSupport sourceURL="delta3.mpdd" availabilityDuration="PT120S"/>
.

620a

                                <SegmentURL mediaRange="64712375-65844316"/>
                                <SegmentURL mediaRange="65844317-66966044"/>
.

556a

                                <SegmentURL mediaRange="34678150-35284727"/>
                                <SegmentURL mediaRange="35284728-35885833"/>
.

492a

                                <SegmentURL mediaRange="17339554-17642841"/>
                                <SegmentURL mediaRange="17642842-17943394"/>
.


*** End change 13 ***
