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	First Change


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.
Table 0\IF >= 1 "A." 

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.

	
	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.

	   
	QualityMetrics
	0..1
	Provides information about the requested QoE reporting

	                        
	    @metrics
	M
	This attribute lists all quality metrics (as a list of QM keys as defined in Clause 10, separated by a comma) that the client is desired to report. 
Certain keys allow specifying a measurement interval or period over which a single value of the metric is derived and potentially also other parameters controlling the collection of the metrics. The parameters, if any, are included in parenthesis after the key and their semantics are specified in Clause 10 with the metric definition itself.
Editor’s note: Maybe an XML list (stringVectorType) would be better, thus separated by whitespace? Practices of indicating lists of keywords within a string should aligned throughout the specification.

	
	    Range
	O
	When specified, it indicates the time period during which QM collection is requested.  When not present, QM reporting is requested for the whole duration of the content.

	
	       @starttime
	O
	When specified, it indicates the start time of the QM collection operation. When not present, QM collection is requested from the beginning of content consumption. For Live sessions, the start time is indicated in wallclock time. For OnDemand sessions, the start time is indicated in media time.

	
	       @duration
	O
	When specified, it indicates the duration of the QM collection interval. For Live sessions, the duration is indicated in wallclock time. For OnDemand session, the range is indicated in media time. 

	
	      QualityReporting
	M
	Content Descriptor that provides information about the requested Quality Reporting method and formats.
Editor’s note: As QualityReporting is a Content Description, the intention is to specifý a URN and instantiate an extension name space for the quality reporting initiation specified with the following attributes rather than specifying the attributes directly in the MPD. The intended design allows different types of reporting and different reporting schemes in the future.

	
	        @apn 
	O
	This attribute gives the access point that should be used for sending the QoE reports.

	
	        @format
	O
	This field gives the requested format for the reports. Possible formats are: “uncompressed” and “gzip”.

	
	        @samplepercentage
	O
	Percentage of the clients that should report QoE. The client uses a random number generator with the given percentage to find out if the client should report or not.

	
	
	
	

	
	        @reportingserver
	M
	The reporting server URL to which the reports will be sent.

	
	        @reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report.

	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 0\IF >= 1 "A." 

SEQ Table 
2
: Syntax of MPD element
	
<!-- MPD Type -->

<xs:complexType name="MPDtype">


<xs:sequence>



<xs:element name="ProgramInformation" type="ProgramInformationType" minOccurs="0"/>



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



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



<xs:element name="QualityMetrics" type="QualityMetricsType" 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>
   <!—QoE Collection and Reporting -->
   <xs:complexType name="QualityMetricsType">


   <xs:sequence>


   <xs:element name="QualityReporting" type="ContentDescriptorType" minOccurs="1"/>
         <xs:element name="Range" type="RangeType" minOccurs="0" maxOccurs="unbounded"/>


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


   </xs:sequence>


   <xs:attribute name="metrics" type="xs:string" use="required"/>


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

   </xs:complexType>
   <xs:complexType name="RangeType">


  <xs:sequence>


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


  </xs:sequence>


  <xs:attribute name="starttime" type="xs:unsignedInteger " use="optional"/>


  <xs:attribute name="duration" type="xs:duration" use="required"/>


  <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="BaseURLType">


<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>



	Second Change


10
Quality-of-Experience for DASH

10.1
General

An HSD client supporting Quality of Experience (QoE) shall report QoE metrics according to the QoE configuration. The activation and configuration of QoE reporting framework can be accomplished in the MPD as specified in Section 8.4, or by a corresponding OMA-DM Managed Object as specified in Section 10.x. In both cases the reporting of metrics shall be done over HTTP according to Section 9.x. 


A 3GP-DASH (3GP-PD) client supporting the QoE reporting feature shall report QoE metrics as configured by the OMA DRM QoE MO . Different sets of QoE metrics are defined for HTTP-based progressive download, i.e., 3GP-PD, and HTTP-based adaptive streaming, i.e., 3GP-DASH. 

The recommendations on the set of QoE metrics to be used for 3G-PD and 3GP-DASH services are provided in Section 10.x.  


10.2
QoE Metric Definitions and Measurement Framework


10.2.1
Introduction

This section provides the general QoE metric definitions and measurement framework. The mentioned timestamp values contain both the client wall-clock time and the media presentation time. 

10.2.2
List of HTTP Request/Response Transactions
Editor’s note: This metric is copied from MPEG DASH.
	Key
	Type
	Description

	HttpList
	List
	List of HTTP request/response transactions

	
	entry
	Object
	An entry for a single HTTP request/response

	
	
	tcpid
	Integer
	Identifier of the TCP connection on which the HTTP request was sent.

	
	
	type
	Enum
	This is an optional parameter and should not be included in HTTP request/response transactions for progressive download.
The type of the request:

· MPD

· Initialization Segment

· Index Segment

· Media Segment

	
	
	url
	String
	The original URL (before any redirects or failures)

	
	
	actualurl
	String
	The actual URL requested, if different from above

	
	
	range
	String
	The contents of the byte-range-spec part of the HTTP Range header.

	
	
	trequest
	Real Time
	The real time at which the request was sent.

	
	
	tresponse
	Real Time
	The real time at which the first byte of the response was received.

	
	
	responsecode
	Integer
	The HTTP response code.

	
	
	interval
	Integer
	The duration of the throughput trace intervals (ms), for successful requests only.

	
	
	trace
	List
	Throughput trace, for successful requests only.

	
	
	
	entry
	Object
	A single throughput measurement entry.

	
	
	
	
	s
	Real Time
	Measurement period start.

	
	
	
	
	d
	Integer
	Measurement period duration (ms).

	
	
	
	
	b
	List
	List of integers counting the bytes received in each trace interval within the measurement period.


NOTE: 

· Information additional to that specified in the type may be returned, for example if a client makes a request for a initialization information from a self-initializing Media Segment then index information may also be received.

· All entries for a given object will have the same url and range and so can easily be correlated. If there were redirects or failures there will be one entry for each redirect/failure. The redirect-to URL or alternative URL (where multiple have been provided in the MPD) will appear as the actualurl of the next entry with the same url value.

· The periods reported in tpentry should be those periods where the client was actively reading from the TCP connections (i.e., they should not include periods where the TCP connection is idle due to zero receive window).
The end of the last measurement period reported in the trace shall be the time at which the last byte of the response was received.

The interval and trace shall be absent for redirect and failure records.
The key HttpList(n,type) where n is a positive integer is defined for an HttpList with an interval of n ms and type is one of MPD, InitialisationSegment, MediaSegment, and IndexSegment. If type is not present, all HTTP transactions are requested to be collected. If type is present, it specifies that the HTTP transactions concerning a resource equal to type are requested to be collected. Multiple keys HttpList(n,type) with different values of n and type may be present for a single @metrics attribute value. 
An HTTP transaction that is not finished within a QM collection period shall not be included in the collected metrics.


· 
· 



· 
· 


10.2.5
List of Representation Switch Events
Editor’s note: This metric is copied from MPEG DASH.
This metric is used to report a list of representation switch events. 
	Key
	Type
	Description

	RepSwitchList
	List
	List of representation switch events (a switch event is the time at which the first HTTP request for a new representation, that is later presented, is sent)

	
	entry
	Object
	A representation switch event.

	
	
	t
	Real Time
	Time of the switch event.

	
	
	mt
	Media Time
	The media time of the earliest media sample (out of all media components) played out from the “to” representation.

	
	
	to
	String
	Representation id identifying the switch-to representation.



· 
· 







10.2.6
Average Throughput

This metric indicates the average throughput that is observed by the client during the measurement interval. 
	Key
	Type
	Description

	AvgThroughput
	Object
	Average throughput that is observed by the client during the measurement interval

	
	throughput
	unsignedInt
	The total number of content bits received during the measurement interval divided by the activity time during the measurement interval. The activity time during the measurement interval is the time during which at least one GET request is still not completed (i.e. excluding inactivity time during the measurement interval). The metric unit is expressed in units of (1000 bits) per second.

	
	t
	Real Time
	The real time of the start of the measurement interval

	
	duration
	unsignedInt
	The time in milliseconds of the measurement interval 

	
	accessbearer
	Object
	Access bearer for the TCP connection for which the average throughput is reported


If the client requests the media segments from the server separately over multiple non-competing parallel TCP connections established over separate access network bearers named as “AccessBearer”, then the average throughput values should be reported as a list of events with average throughput for each access network and associated access network bearer information reported separately. 








10.2.7
Inactivity Time

This metric is used to report a list of inactivity time events that took place during the measurement interval. An inactivity time event corresponds to a time period during which no pending (not yet completed) HTTP GET requests exist at the client. 
· 
	Key
	Type
	Description

	InactivityTime
	Object
	

	
	duration
	unsignedInt
	The time in milliseconds between the reception of the last byte from any pending HTTP requests and the time of transmission of the next HTTP GET request. Note that in case HTTP request pipelining is used, the values may be negative and these values shall not be reported. Hence, only the durations corresponding to time intervals for which no unfulfilled HTTP requests are outstanding shall be reported. 

	
	inactivitytype
	Enum
	Type of the inactivity, if known and consistent throughout the reporting period:

· User request (e.g. pause)
· Client measure to control the buffer
· Error case








10.2.8 Initial Playout Delay

This metric signals the initial playout delay at the start of the streaming of the presentation. 
	Key
	Type
	Description

	InitialPlayoutDelay
	unsignedInt
	The initial playout delay is measured as the time in milliseconds from the fetch of the first media segment (or sub-segment) and the time at which media is retrieved from the client buffer.


10.2.9
Buffer Level
Editor’s note: This metric is copied from MPEG DASH.
Editor’s note: Capitalization of keys should be fixed.
	Key
	Type
	Description

	BufferLevel
	List
	List of buffer occupancy level measurements during playout at normal speed.

	
	entry
	Object
	One buffer level measurement. 

	
	
	T
	Real Time
	Time of the measurement of the buffer level.

	
	
	Level
	Integer
	Level of the buffer in milliseconds. Indicates the playout duration for which media data of all active media components is available starting from the current playout time.


The key is BufferLevel(n), where n is a positive integer is defined to refer to the metric in which the buffer level is recorded every n ms.




· 


10.2.10
Play List
Editor’s note: This metric is copied from MPEG DASH.
Editor’s note: Capitalization of keys should be fixed.
Decoded samples are generally rendered in presentation time sequence, each at or close to its specified presentation time. A compact representation of the information flow can thus be constructed from a list of time periods during which samples of a single representation were continuously rendered, such that each was presented at its specified presentation time to some specific level of accuracy (e.g., +/-10ms).

Such a sequence of periods of continuous delivery is started by a user action that requests playout to begin at a specified media time (this could be a “play”, “seek” or “resume” action) and continues until playout stops either due to a user action, the end of the content, or a permanent failure.

	Key
	Type
	Description

	PlayList
	List
	A list of playback periods. A playback period is the time interval between a user action and whichever occurs soonest of the next user action, the end of playback or a failure that stops playback.

	
	Entry
	Object
	A record of a single playback period.

	
	
	Start
	Real Time
	Timestamp of the user action that starts the payback period.

	
	
	Mstart
	Media Time
	The presentation time at which playout was requested by the user action.

	
	
	Starttype
	Enum
	Type of user action which triggered playout

· New playout request (e.g. initial playout or seeking)

· Resume from pause

· Other user request (e.g. user-requested quality change)
· Start of a metrics collection period (hence earlier entries in the play list not collected)

	
	
	Trace
	List
	List of periods of continuous rendering of decoded samples.

	
	
	
	Traceentry
	Objects
	Single entry in the list.

	
	
	
	
	representationid
	String
	The id of the representation from which the samples were taken.
This is an optional parameter and should not be reported in case of progressive download.

	
	
	
	
	subreplevel
	unsignedInt
	If not present, this metrics concerns the representation as a whole. If present, subreplevel indicates the greatest subrepresentation level rendered.

	
	
	
	
	Start
	Real Time
	The time at which the first sample was rendered.

	
	
	
	
	Mstart
	Media Time
	The presentation time of the first sample rendered.

	
	
	
	
	Duration
	Integer
	The duration of the continuously presented samples (which is the same in real time and media time). “Continuously presented” means that the media clock continued to advance at the playout speed throughout the interval.

	
	
	
	
	playbackSpeed
	Real
	The playback speed relative to normal playback speed (i.e.normal forward playback speed is 1.0).

	
	
	
	
	stopreason
	Enum
	The reason why continuous presentation of this representation was stopped. Either:

· representation switch (not relevant in case of progressive download)
· rebuffering

· user request

· end of period

· end of content
· end of a metrics collection period
· failure


NOTE: The trace may include entries for different representations that overlap in time, because multiple representations are being rendered simultaneously, for example one audio and one video representation.
10.2.11 MPD Information
This metric can be used to report Representation information from the MPD, so that reporting servers without direct access to the MPD can understand the used media characteristics. 

The metric is reported whenever the client sends any other quality metrics report containing references to a Representation which MPD information has still not been reported.  
	Key
	Type
	Description

	MPDInformation
	Object
	

	
	representationid
	String
	@id of the representation reported in this metrics

	
	subreplevel
	unsignedInt
	If present, @level of the subrepresentation reported in this metrics. If not present, this metrics concerns the representation as a whole.

	
	mpdinfo
	RepresentationType
	Provides the MPD information for the representation or subrepresentation identified by representationid and subreplevel, if present. The following attributes and elements shall be present within mpdinfo if they are present for the identified representation or subrepresentation and their values shall be identical to those presented in the MPD: @bandwidth, @qualityRanking, @width, @height, @numberOfChannels, @samplingRate, @mimeType, and @codecs.


	Third Change


10.X. QoE Metrics for Progressive Download (3GP-PD)
As indicated in Section 10.1, different sets of QoE metrics should be reported for HTTP-based progressive download and 3GP-DASH services. This section describes the QoE metrics to be reported for progressive download services. While only the metric definitions are provided here, it should be understood that the general principles of the reporting format described for DASH services in Section 10.3, and QoE report feedback mechanism over HTTP described for DASH services in Section 10.4 shall also apply for HTTP-based progressive download services.

10.X.1 Common QoE metrics with 3GP-DASH 

The 3GP-DASH QoE metrics HTTP request-response transactions, buffer level, playlist, initial playout delay, average throughput, and inactivity time as defined in Section 10.2 shall also be measured and reported for progressive download services.

10.X.2 PD-Specific Metrics 

Several additional QoE metrics different from 3GP-DASH QoE metrics shall be reported for progressive download services. The definition of these additional QoE metrics for progressive download are provided below.

	Key
	Type
	Description

	PD-Specific Metrics
	Object
	

	
	AllContentReceived
	Real Time
	The time when all content has been received at the client Not reported in case all content has not yet been received.

	
	DownloadAmount
	unsignedInt
	The amount of downloaded data from the file expressed in bytes as an integer.

	
	LeftoverData
	unsignedInt
	The amount of media data that is left over due to interruption of the download by the user, expressed in bytes as an integer number.








	End of Third Change


	Fourth Change





· 
· 
· 
· 




· 
· 
· 
· 
· 
· 





10.3 Report Format
The QoE report is formatted as an XML document that complies with the following XML schema:


	

	<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"


targetNamespace="urn:3gpp:metadata:2011:HSD:receptionreport" 


xmlns="urn:3gpp:metadata:2011:HSD:receptionreport" 


elementFormDefault="qualified">

<xs:element name="receptionReport" type="receptionReportType"/>

<xs:complexType name="receptionReportType">


<xs:choice>



<xs:element name="qoeReport" type="qoeReportType" minOccurs="0" 
maxOccurs="unbounded"/>



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


</xs:choice>


<xs:attribute name="ContentURI" type="xs:anyURI" use="required"/>


<xs:attribute name="ClientID" type="xs:string" use="optional"/>


</xs:complexType>

<xs:complexType name="qoeReportType">


<xs:sequence>



<xs:element name="qoeMetric" type="qoeMetricType" minOccurs="1" maxOccurs="unbounded"/>

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


</xs:sequence>


<xs:attribute name="PeriodID" type="xs:string" use="required"/>



<xs:attribute name="ReportTime" type="xs:dateTime" use="required"/>


<xs:attribute name="ReportPeriod" type="xs:unsignedInteger" use="required"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="qoeMetricType">


<xs:choice>



<xs:element name="HttpList" type="httpListType"/>



<xs:element name="MPDFetchEvent" type="fetchEventType" maxOccurs="unbounded"/>



<xs:element name="InitSegmentFetchEvent" type="fetchEventType" maxOccurs="unbounded"/>



<xs:element name="RepSwitchList" type="repSwitchListType"/>




<xs:element name="AvgThroughput" type="avgThroughputType" maxOccurs="unbounded"/>





<xs:element name="InactivityTime" type="xs:inactivityEventType" maxOccurs="unbounded"/>



<xs:element name="ResourceNotAccessible" type="resourceNotAccessibleType" maxOccurs="unbounded"/>



<xs:element name="InitialPlayoutDelay" type="xs:unsignedInteger"/>



<xs:element name="BufferLevel" type="bufferLevelType"/>


<xs:element name=”PlayList” type=”playListType”/>


<xs:element name=”MPDInformation” type=”mpdInformationType” maxOccurs="unbounded"/>




</xs:choice>

    <xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="fetchEventType">


<xs:attribute name="resource" type="xs:anyURI" use="required"/>


<xs:attribute name="fetchduration" type="xs:unsignedInt" use="required"/>


<xs:attribute name="mt" type="xs:unsignedInt" use="optional"/>


<xs:attribute name="t" type="xs:dateTime" use="optional"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="repSwitchListType">


<xs:attribute name="RepSwitchEvent" type="repSwitchEventType" maxOccurs="unbounded"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>
<xs:complexType name="repSwitchEventType">



<xs:attribute name="to" type="xs:string" use="required"/>





<xs:attribute name="mt" type="xs:unsignedInt" use="optional"/>


<xs:attribute name="t" type="xs:dateTime" use="optional"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="avgThroughputType">


<xs:attribute name="throughput" type="xs:unsignedInt" use="required"/>


<xs:attribute name="t" type="xs:dateTime" use="required"/>


<xs:attribute name="duration" type="xs:unsignedInt" use="required"/>


<xs:attribute name="accessbearer" type="xs:string" use="optional"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>






































<xs:complexType name="inactivityEventType">


<xs:attribute name="InactivityTimeEventDuration" type="xs:unsignedInt" use="required"/>

   <xs:attribute name="InactivityType" type="xs:inactivityType" use="optional"/>

<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:simpleType name="inactivityType">   


<xs:restriction base="xs:string">



<xs:enumeration value="Pause" />



<xs:enumeration value="BufferControl" />



<xs:enumeration value="Error" />


</xs:restriction>

</xs:simpleType>       


















<xs:complexType name="bufferLevelType">


<xs:attribute name="BufferLevelEntry" type="bufferLevelEntryType" maxOccurs="unbounded"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="bufferLevelEntryType">


<xs:attribute name="t" type="xs:dateTime" use="required"/>


<xs:attribute name="level" type="xs:unsignedInt" use="required"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>
<xs:complexType name="playListType">


<xs:attribute name="entry" type="playListEntryType" maxOccurs="unbounded"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>
<xs:complexType name="playListEntryType">


<xs:attribute name="start" type="xs:dateTime" use="required"/>


<xs:attribute name="mstart” type="xs:unsignedInt" use="required"/>


<xs:attribute name="starttype” type="xs:startType" use="required"/>


<xs:attribute name="traceentry” type="playListTraceEntryType" maxOccurs="unbounded"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>
<xs:complexType name="playListTraceEntryType">


<xs:attribute name="representationid" type="xs:string" use="required"/>


<xs:attribute name="subreplevel" type="xs:unsignedInt" use="optional"/>


<xs:attribute name="start” type="xs:dateTime" use="required"/>


<xs:attribute name="mstart” type="xs:unsignedInt" use="required"/>


<xs:attribute name="duration” type="xs:unsignedInt" use="required"/>


<xs:attribute name="playbackSpeed” type="xs:double" use="optional"/>


<xs:attribute name="stopreason” type="xs:stopReasonType" use="optional"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>
<xs:simpleType name="startType">   


<xs:restriction base="xs:string">



<xs:enumeration value="NewPlayoutRequst" />



<xs:enumeration value="Resume" />



<xs:enumeration value="OtherUserRequest" />



<xs:enumeration value="StartOfMetricsCollectionPeriod" />


</xs:restriction>

</xs:simpleType>
<xs:simpleType name="stopReasonType">   


<xs:restriction base="xs:string">



<xs:enumeration value="RepresentationSwitch" />



<xs:enumeration value="Rebuffering" />



<xs:enumeration value="UserRequest" />



<xs:enumeration value="EndOfPeriod" />



<xs:enumeration value="EndOfContent" />



<xs:enumeration value="EndOfMetricsCollectionPeriod" />



<xs:enumeration value="Failure" />


</xs:restriction>

</xs:simpleType>







<xs:complexType name="mpdInformationType">


<xs:attribute name="representationid" type="xs:string" use="required"/>


<xs:attribute name="subreplevel" type="xs:unsignedInt" use="optional"/>


<xs:attribute name="mpdinfo" type="RepresentationType" use="required"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:simpleType name="doubleVectorType">

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

</xs:simpleType>

<xs:simpleType name="stringVectorType">

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

</xs:simpleType>

</xs:schema>


	End of Fourth Change


	Fifth Change


10.5
Initiating the QoE Reporting

QoE reporting may be triggered using the MPD or using OMA DM QoE Management Object. When using the MPD, the QualityMetrics element is used to signal the configuration parameters for the repoting. These parameters include the requested QoE metrics, the reporting server to which the reports are to be sent, the reporting frequency, whether compression is to be used on the generated QoE reports, and the APN that is to be used for sending the reports. The QualityMetrics element is defined in section 8.4.

The same configuration parameters are provided by the OMA DM QoE Management Object. The OMA DM Management object is defined in Annex X.
	End of Fifth Change


	Sixth Change


Annex X OMA DM QoE Management Object

The following nodes and leaf objects shall be contained under the 3GPP_HSDQOE node if a PSS client supports the feature described in this clause:
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Node: /<X>

This interior node specifies the unique object id of a PSS QoE metrics management object. The purpose of this interior node is to group together the parameters of a single object. 

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

The following interior nodes shall be contained if the PSS client supports the “PSS QoE metrics Management Object”. 

/<X>/Servers
This leaf contains a space-separated list of servers to which the QoE reports are transmitted. It is URI addresses, e.g. http://qoeserver.operator.com. In case of multiple servers, the PSS client randomly selects one of the servers from the list, with uniform distribution.

-
Occurrence: One

-
Format: chr

-
Minimum Access Types: Get

-
Values: URI of the servers to receive the QoE report.

/<X>/Enabled

This leaf indicates if QoE reporting is requested by the provider.

-
Occurrence: One

-
Format: bool

-
Minimum Access Types: Get

/<X>/APN

This leaf contains the Access Point Name that should be used for establishing the PDP context on which the QoE metric reports will be transmitted. This may be used to ensure that no costs are charged for QoE metrics reporting. If this leaf is not defined then any QoE reporting is done over the default access point.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: the Access Point Name

/<X>/Format

This leaf specifies the format of the report and if compression (Gzip XML) [59] is used.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: “XML”, “GZIPXML”.

/<X>/Rules
This leaf provides in textual format the rules used to decide whether metrics are to be reported to the QoE metrics report server. The syntax and semantics of this leaf are defined in sub-clause 5.3.3.8.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: See clause 5.3.3.8.2.

/<X>/Metrics
This leaf provides in textual format the QoE metrics that need to be reported, the measurement frequency, the reporting interval and the reporting range. The syntax and semantics of this leaf are identical to the QoE-Header defined in clause 5.3.2.3.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause 5.3.2.3.

/<X>/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor includes application vendor, device vendor etc.). Usually the vendor extension is identified by vendor specific name under the ext node. The tree structure under the vendor identified is not defined and can therefore include one or more un-standardized sub-trees.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

	End of Sixth Change
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