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************************  CHANGE1 *************************
8.4.1
General

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

A Media Presentation consists of 

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

· Each Period contains one or more Groups described in 8.4.3.3.

· Each Group contains one or more Representations from the same media content. Representations are described in 8.4.3.4.

· Each Representation consists of one or more Segments. Segment Information is introduced in 8.4.4. Segments contain media data and/or metadata to access, decode and present the included media content.

This MPD element provides descriptive information that enables a client to choose Representations. For doing so, it provides descriptions of the Representations that may also be deduced by inspecting this Representation if available partially or in its entirety to the client. However, actual playback of the Representations is not controlled by the MPD information. Playback is controlled by the media engine operating on the media data in the usual way.

The Media Presentation timeline is defined by the concatenation of the timeline of each Period.

NOTE
The playout procedure of the media may need to be adjusted at the end of the preceding Period to match the start time of the new Period as there may be small overlaps or gaps with a Representation at the end of the preceding Period.

The timeline in each Period is common to all Representations.
The summary of the semantics of the attributes and elements within an MPD element are provided in Table 1. The XML-syntax of the MPD element is provided in Table 2.
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SEQ Table 
1
: Semantics of MPD element
	Element or Attribute Name
	Use
	Description

	MPD
	1
	The root element that carries the Media Presentation Description for a Media Presentation. 

	
	@profile
	O
	A space delimited list of Media Presentation profiles.

	
	@type
	OD

default: OnDemand
	“OnDemand” or “Live”.

Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. 

	
	@availabilityStartTime
	CM

Must be present for type=”Live”
	Gives the earliest availability time (in UTC) for any Segment in the Media Presentation.

For @type=“Live” this attribute shall be present. In this case it gives the anchor for the computation of the earliest availability time (in UTC) for any Segment in the Media Presentation.

For @type=“OnDemand” all Segments described in the MPD shall be available. If not present, all Segments described in the MPD shall be available.


	
	@availabilityEndTime
	O
	Gives the earliest availability end time (in UTC). After this time, the Media Presentation described in this MPD is no longer guaranteed to be available. When not present, the value is unknown.

	
	@mediaPresentationDuration
	O


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

	
	@minimumUpdatePeriodMPD
	O
	Provides the minimum period the containing MPD document is updated. If not present the minimum update period is assumed to be infinite.

	
	@minBufferTime
	O


	Provides the minimum amount of initially buffered media that is needed to ensure smooth playout provided that each Representation is continuously delivered at or above the value of its @bandwidth attribute. If not present, each Period element shall contain the @minBufferTime attribute.

	
	@timeShiftBufferDepth
	O

	Indicates the duration of the time shifting buffer that is guaranteed to be available for a Media Presentation with type 'Live'. When not present, the value is unknown. This value of the attribute is undefined if the @type attribute is equal to ‘OnDemand’

	
	@suggestedPresentationDelay
	O
	indicates a fixed delay offset in time from the existing signalled UTC availability times of each media segment that is suggested to be used by clients to enable synchronouous presentation of the media presentation with clients that also use this attribute. This value of the attribute is undefined if the @type attribute is equal to ‘Live’

	
	ProgramInformation
	0…1
	Provides descriptive information about the program. For more details refer to the description in 8.6.2.

	
	DeltaSupport
	0…N
	If present, this element indicates that MPD delta files are supported by the server. For more details refer to the description in 8.5.2.

	
	Location
	0…N
	Provides a URL where the MPD is available.  

	
	Period
	1…N
	Provides the information of a Period. For more details refer to the description in 8.4.2.

	
	BaseURL
	0…N
	A Base URL that can be used for reference resolution and alternative URL selection. For more details refer to the description in 8.2.3 and 8.2.4.

	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 @
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2
: Syntax of MPD element
	
<!-- MPD Type -->
<xs:complexType name="MPDtype">


<xs:sequence>



<xs:element name="ProgramInformation" type="ProgramInformationType" minOccurs="0"/>
         <xs:element name="DeltaSupport" type="DeltaSupportType" minOccurs="0" maxOccurs="unbounded"/>
         <xs:element name="MPDLocation" type="URLType" minOccurs="0" maxOccurs="unbounded"/>



<xs:element name="Period" type="PeriodType" maxOccurs="unbounded"/>



<xs:element name="BaseURL" type="URLType" minOccurs="0" maxOccurs="unbounded"/>



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


</xs:sequence>


<xs:attribute name="profiles" type="URIVectorType"/>


<xs:attribute name="type" type="PresentationType" default="OnDemand"/>


<xs:attribute name="availabilityStartTime" type="xs:dateTime"/>


<xs:attribute name="availabilityEndTime" type="xs:dateTime"/>


<xs:attribute name="mediaPresentationDuration" type="xs:duration"/>


<xs:attribute name="minimumUpdatePeriodMPD" type="xs:duration"/>


<xs:attribute name="minBufferTime" type="xs:duration"/>


<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>


<xs:attribute name="suggestedPresentationDelay" 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="OnDemand"/>



<xs:enumeration value="Live"/>


</xs:restriction>

</xs:simpleType>


<!-- Supplementary URL to the one given as attribute -->

<xs:complexType name="URLType">


<xs:simpleContent>




<xs:extension base="xs:anyURI">





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




</xs:extension>


</xs:simpleContent>

</xs:complexType>

<!-- Type for space delimited list of URIs -->

<xs:simpleType name="URIVectorType ">


<xs:list itemType="xs:anyURI"/>

</xs:simpleType>



************************  END OF CHANGE1 *************************
************************  CHANGE2 *************************
A.2
Overview

A 3GPP Adaptive HTTP Streaming client is guided by the information provided in the MPD. It is assumed that the client has access to the MPD that it fetched at time FetchTime at its initial location if no Location element is present, or at a location specified in any present MPD.Location element . FetchTime is defined at the client as the time the client has succeeded in fetching an instance of an MPD. It is considered as a successful fetching either if the client obtains an updated MPD or the client verifies that the MPD has not been updated since the previous fetching. An example client behaviour is introduced. For providing a continuous streaming service to the user: 

1. The client parses the MPD and creates a list of accessible Segments for each Representation for the actual client-local time NOW taking into account the procedures specified in section A.3. 

2. The client selects one or multiple Representations based on the information in the Representation attributes and other information, e.g. available bandwidth and client capabilities. Representations assigned to group 0 are presented without any other Representation. Representations assigned to a non-zero group are typically presented in combination with Representations from groups other than their own, not including the group 0. For each Representation, the client acquires the Initialisation Segment, if present, and the Media Segments of the selected Representations.

3. The client accesses the content by requesting Segments or byte ranges of Segments. The client requests the Media Segment of the selected Representation by using the generated Segment list. 

4. The client buffers media of at least minBufferTime duration before starting the presentation. 
5. Once the presentation has started, the client continues consuming the media content by continuously requesting Media Segments or parts of Media Segments . The client may switch Representations taking into account updated MPD information and/or updated information from its environment, e.g. change of available bandwidth. With any request for a Media Segment containing a representation access point, the client may switch to a different Representation.
6. When moving forward, i.e. the NOW time advancing, the client consumes the accessible segments. With each advance in NOW the client possibly expands the list of accessible Segments for each Representation according to the procedures specified in section A.3. If 

a. the mediaPresentationDuration attribute is not declared, or if any media described in the MPD does not reach to the end of the Media Presentation and 

b. the current playback time gets within a threshold (typically described by the sum of the value of the minBufferTime attribute and the value of the duration attribute on Representation level) of the media described in the MPD for any consuming or to be consumed Representation

then the client should fetch a new MPD, with new fetch time FetchTime. Once received the client now takes into account the possibly updated MPD and the new FetchTime in the generation of the accessible Segment Lists.
In the following a brief overview on Segment list generation, seeking, support for trick modes and switching Representations are provided. 
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