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FIRST CHANGE: Update Introduction in clause 8.1 to indicate that Segment availability time ay differ by the access network.

8
DASH - Media Presentation

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 session 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 document. This describes the sequence of Periods 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. 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. 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 during a Period 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. A Segment is the basic unit of data that is advertised in the Media Presentation Description. 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. 

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 called Segment availability times. These times are provided in wall-clock time and 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. Actual segment availability times may vary depending on the access network.
Segments have 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 must contain a whole number of complete movie fragments. If a Segment is divided into Subsegments this division is described by a compact Segment index, which provides the presentation time range in the Representation and corresponding byte range in the Segment occupied by each Subsegment. 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 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.
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. 

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 OF FIRST CHANGE
SECOND CHANGE: Update Period element with child element Transport as a new type of generic descriptor,  and modify description of BaseURL element to indicate that it may also contain access-specific metadata.
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 timeline of the media content represented by the Representations in this Period. 
Early Available Periods may be used to advertise initialisation 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 an external Period element

	
	
	@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
	O
	specifies a unique identifier for this Period within the Media Presentation. The @id of the Period shall remain unchanged over an MPD update.

	
	
	@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 each access unit in the Media Presentation timeline.

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

	
	
	@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.
 

	
	
	Transport
	0 ... N
	specifies the transport system or access technology employed and related metadata.  For more details, see clause 8.6.3.8.

	
	
	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 may be overridden by information in AdapationSet.SegmentBase and Representation.SegmentBase.

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 AdapationSet.SegmentList and Representation.SegmentList.
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 AdapationSet.SegmentTemplate and Representation.SegmentTemplate.

For more details see clause 8.4.4.

	
	
	AdaptationSet
	0...N
	specifies an Adaptation Set. 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="Transport" type="DescriptorType" minOccurs="0" maxOccurs="unbounded"/>
            <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 OF SECOND CHANGE
THIRD CHANGE: Add new attributes @availabilityStartTime and @transportID to Segment Base information

8.4.4.2
Segment Information Description
8.4.4.2.1
Segment base information

The SegmentBase element contains information that is sufficient is 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 as well as the type for the Segment base information.

	
	
	
	
	@timescale
	O
	specifies the timescale in units per seconds 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).

	
	
	
	
	@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.

	
	
	
	
	@indexRangeExact
	O
	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.

	
	
	
	
	@availabilityTimeAdjustment
	O
	specifies the adjustment to the segment availability start time as represented by MPD@availabiltyStartTime.

If not present on any level, it shall be set to 0.
The presence of this attribute under the SegmentBase and BaseURL elements should be mutually exclusive.  In the event it appears under both elements, the entry under SegmentBase shall take precedence.

	
	
	
	
	@transportID
	O
	specifies the transport system or access technology employed and related metadata necessary to acquire the media content, by the matching value of Transport@id to this attribute. If no such match can be found, the transport system or access technology is deemed not supported as the scheme indicated by this attribute is not identifiable. In such event, the corresponding Representations are expected to be ignored.

If this attribute is not present, then no specific transport system is assigned to the delivery of the media content described by Segment Base information.

	
	
	
	
	Initialisation
	0 ... 1
	specifies the URL including a possible byte range for the Initialisation 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 @.


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.

	
	
	
	
	@startNumber
	O
	specifies the number of the first Media Segment in this Representation in the Period. 

	
	
	
	
	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 @.


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. 


Table 8-22 — XML-Syntax of Segment Base Information
	<!-- Segment information base -->
<xs:complexType name="SegmentBaseType">
  <xs:sequence>
    <xs:element name="Initialisation" 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="indexRange" type="xs:string"/>
  <xs:attribute name="indexRangeExact" type="xs:boolean"/>
  <xs:attribute name="availabilityStartTime" type="xs:duration"/>

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

  <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 OF THIRD CHANGE
FOURTH CHANGE: Modifications to description of availability start time of Initialization Segment and Media Segment in clauses 8.4.4.3.2 and 8.4.4.3.3, respectively.

8.4.4.3.2
Initialisation Segment Information

Each Representation has assigned at most one Initialisation Segment. 

The presence of an Initialisation Segment is indicated by the presence of SegmentBase.Initialisation, SegmentList.Initialisation, the SegmentTemplate.Initialisation element or the SegmentTemplate@initialisation attribute that may contain URL and byte range information or URL construction rules for the Initialisation Segment. 
If neither Initialisation element nor SegmentTemplate@initialisation are present for a Representation then each Media Segment within the Representation shall be self-initialising.

For services with MPD@type='dynamic', the segment availability start time of the Initialisation Segment is the sum of the value of the MPD@availabilityStartTime, the value of the @availabilityTimeAdjustment, if present, and the PeriodStart time. The segment availability end time of the Initialisation Segment is the largest segment availability end time of any Media Segment in this Representation. For segment availability for media segments refer to clause 8.4.4.3.3.
The data structures retrieved from the Initialisation URL are defined in section 9.2.2.
8.4.4.3.3
Media Segment Information

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

· 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 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 section 8.4.4.4 shall be applied with the number of the Media Segment in the Media Segment list. The first number in the list is determined by the value of the SegmentTemplate@startNumber attribute, if 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 SegmentURL elements for a consecutive list of Media Segment URLs. The first number in the list 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 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 section 9.4.1.2.

For the derivation of the MPD start time and duration of each Media Segment,  the Index of the Media Segment and the following information are used 

· If the @duration attribute is not present, then the Representation shall contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is obtained as for the last Media Segment in the Representation (see below for more details).

· If @duration attribute is present, then the MPD start time of the Media Segment is determined as (Number--NumberStart -1) times the value of the duration of the attribute @duration with NumberStart the value of the @startNumber attribute. The MPD duration of the Media Segment is the value of the attribute @duration except for the duration of the last Media Segment  (see below for more details).

· 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, or add Period@duration, or 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 MPD@availabilityStartTime, the value of the @availabilityTimeAdjustment, if present, the PeriodStart time of the containing Period as defined in section 8.4.2, the MPD start time and duration of the Media Segment in the Representation. 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 MPD@timeShiftBufferDepth.

The MPD shall include URL information for all segments with an availability start time less than both the end of the presentation and the sum of the latest time at which this version of the MPD is available on the server and the MPD@minimumUpdatePeriod.
The data structures retrieved from the URL referring to a Media Segment are defined in section 9.2.3.
END OF FOURTH CHANGE
FIFTH CHANGE: Add attribute @id to generic descriptor in the MPD in clause 8.6.3.1, and definition of ‘Transport’ descriptor in new clause 8.6.3.8.
8.6.3
Descriptors

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 description elements are all structured in the same way, namely they contain a @schemeIdUri attribute to identify the scheme and an optional attribute @value attribute. 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 element/attribute extensibility in a separate namespace.
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 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
	This attribute provides a unique identifier of the descriptor in the context of which it is provided, i.e. at the level of the Media Presentation, Period, Adaptation Set or Representation.

	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" use="optional"/>
        <xs:attribute name="id" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>


8.6.3.2
Content Protection

For the element ContentProtection the @schemeIdUri attribute is used to identify the content protection schemes employed. This attribute should provide sufficient information, possibly in conjunction with the @value and/or extension attributes and elements, such as the DRM system(s), encryption algorithm(s), and key distribution scheme(s) employed, to enable a client to determine whether it can possibly play the protected content. The ContentProtection element can be extended in a separate namespace to provide information specific to the content protection scheme (e.g. particular key management systems or encryption methods). Scheme-specific information can also be provided in the Initialisation Segment(s) using the appropriate file format primitives instead of, or in addition to, the ContentProtection element. The client may have to receive and analyze the protected content (typically only the Initialization Segment, if present), before it can determine whether it has already acquired a license and/or key for accessing the protected content, or to determine from where it can acquire a missing license and/or key, in case this information is not available from the ContentProtection element.

When the ContentProtection element is not present the content shall neither be encrypted nor content protected.

When multiple ContentProtection elements are present, each element shall describe a content protection scheme that is sufficient to access and present the Representation. 

8.6.3.3
Role

For the element Role the @schemeIdUri attribute is used to identify the role scheme employed to identify the role of the media component. Roles define and describe characteristics and/or structural functions of media components.

One Adaptation Set or one media content component may have assigned multiple roles even within the same scheme.
This specification defines a role scheme in Annex C.2. 

8.6.3.4
Rating

For the element Rating the @schemeIdUri attribute is used to identify the rating scheme employed.

Ratings specifies that content is suitable for presentation to audiences for which that rating is known to be appropriate, or for unrestricted audiences.

NOTE:
 An audience with a rating restriction is intended to not be presented content that has associated ratings, unless at least one scheme is recognized as indicating that the content is appropriate to that audience.

8.6.3.5
Viewpoint

For the element Viewpoint the @schemeIdUri attribute is used to identify the viewpoint scheme employed. 

Adaptation Sets containing non-equivalent Viewpoint contain different media content components. The Viewpoint elements may equally be applied to media content types that are not video. .
Adaptation Sets with equivalent Viewpoint element values are intended to be presented together. This handling should be applied equally for recognised and unrecognised @schemeIdUri values.
8.6.3.6
Accessibility 
For the element Accessibility the @schemeIdUri attribute is used to identify the accessibility scheme employed. Accessibility is a general term used to describe the degree to which the DASH Media Presentation is available to as many people as possible.
NOTE
Accessibility elements fulfil a very similar purpose with respect to media content components as for Role elements, but are specifically intended for accessibility.
One Adaptation Set or one media content component may have assigned multiple accessibility purposes even within the same scheme. 
This specification does not define a specific accessibility scheme, but the simple role scheme in may be used to express a minimum amount of accessibility information.

8.6.3.7
Audio channel configuration 
For the element AudioChannelConfiguration the @schemeIdUri attribute is used to identify the audio 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 includes 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.
8.6.3.8
Transport
For the element Transport the @schemeIdUri attribute is used to identify the transport system or access technology employed.  The @value is used to indicate transport/access specific information necessary to acquire the media content.  For example, in the case of MBMS download delivery of a Representation, this attribute may contain URL references to the MBMS User Service Discovery/Announcement metadata fragments which enable the reception the Segments of the Representation over FLUTE delivery, and associated information pertaining to security, associated delivery and repair procedures.

Note: if the scheme or the value for this descriptor is not recognizable, the DASH client is expected to ignore the descriptor.
END OF FIFTH CHANGE
SIXTH CHANGE: Add new attributes @availabilityStartTime and @transportID to BaseURL information
8.7
Base URL Processing

8.7.1
General
The BaseURL element may be used to specify one or more common locations for Segments and other resources. Reference resolution as defined in 8.7.2 shall be applied to each URL in the MPD. Handling of multiple alternative base URLs is addressed in 8.7.3.
The semantics of the attributes and elements for the Base URL are provided in Table 8-35. The XML syntax of the Base URL is provided in Table 8-36.
Table 8-35 — Semantics of BaseURL element
	Element or Attribute Name
	Use
	Description

	
	BaseURL
	
	A URL that can be used as Base URL. The content of this element is a URI string as described in 8.7.2.

	
	
	@serviceLocation
	O
	This attribute specifies a relationship between BaseURLs such that BaseURL elements with the same @serviceLocation value are likely to have their URLs resolve to services at a common network location, for example a common Content Delivery Network.

	
	
	@availabilityTimeAdjustment
	O
	Specifies the adjustment to the segment availability start time as represented by MPD@availabiltyStartTime.

If not present on any level, it shall be set to 0.
The presence of this attribute under the SegmentBase and BaseURL elements should be mutually exclusive.  In the event it appears under both elements, the entry under SegmentBase shall take precedence.

	
	
	@transportID
	O
	Identifies the transport system or access technology employed and related metadata necessary to acquire the media content, by the matching value of Transport@id to this attribute. If no such match can be found, the transport system or access technology is deemed not supported as the scheme indicated by this attribute is not identifiable. In such event, the corresponding Representations are expected to be ignored.

If this attribute is not present, then no specific transport system is assigned to delivery of the media content associated with the BaseURL element.


Table 8-36 — XML-Syntax of BaseURL element
	<!-- Base URL -->
<xs:complexType name="BaseURLType">
  <xs:simpleContent>
    <xs:extension base="xs:anyURI">
      <xs:attribute name="serviceLocation" type="xs:string"/>
      <xs:attribute name="availabilityStartTime" type="xs:duration"/>

      <xs:attribute name="transportID" type="xs:unsignedInt"/>
      <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:extension>
  </xs:simpleContent>
</xs:complexType>


END OF SIXTH CHANGE
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