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<Change1 Start>
8.4.1.53
Measurement Control and Report of Application layer measurement for Quality metrics: Average Throughput, Initial Playout Delay and Buffer Level for 3GP-DASH Streaming
8.4.1.53.1
Definition

8.4.1.53.2
Conformance requirement

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in TS 25.331 subclause 8.4.1 and 8.4.2 unless otherwise specified below.

The UE shall:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

…

2>
for measurement type "Application layer measurement configuration":

3>
if the UE is not in CELL_DCH or CELL_FACH state:

4>
the UE behaviour is unspecified.

3>
else:

4>
forward the content of the IE "Application layer measurement configuration" to upper layers.

…

1>
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONTROL message:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

…

4>
if measurement type is set to "Application layer measurement configuration", if the IE "Container for application layer measurement configuration" is present in the MEASUREMENT CONTROL message:

5>
replace all instances of the IEs listed above (and all their children) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the IEs received in the MEASUREMENT CONTROL message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

2>
for measurement type "Application layer measurement configuration":

3>
if the UE is not in CELL_DCH or CELL_FACH state:

4>
the UE behaviour is unspecified.

3>
else:

4>
inform upper layers to clear the stored "Application layer measurement configuration" and forward the content of the IE "Application layer measurement configuration" to upper layers.

…

25.331[8] subclause 8.4.1 TP2
1>
if any configured application layer measurement configuration is to be released, the UE shall:

2>
inform upper layers to clear the stored "Application layer measurement configuration".

…

25.331[8] subclause 8.4.2 TP1
Measurement Report

In CELL_DCH state, the UE shall:

1>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

…

The reporting criteria are fulfilled if either:

-
a periodic MEASUREMENT REPORT message shall be sent according to the IE "Periodical Reporting Criteria"; or

-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause 14.

-
a "Container for application layer measurement reporting" is received from upper layers.

For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

1>
if measurement type "Application layer measurement configuration" is configured and the UE is in CELL_DCH state:

2>

set the IE "Application layer measurement reporting" to include measurements according to the IE "Application layer measurement configuration" of that measurement stored in variable MEASUREMENT_IDENTITY.

The UE shall:

1>
transmit the MEASUREMENT REPORT message on the uplink DCCH using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.

26.247[66] clause 10.2 QoE Metric Definitions subclause 10.2.4, 10.2.5 and 10.2.6
Average Throughput

This metric in Table 8.4.1.53.5-3 Average Throughput indicates the average throughput that is observed by the client during the measurement interval.

Intial Playout Delay

This metric in Table 8.4.1.53.5-1 Initial Playout Delay signals the initial playout delay at the start of the streaming of the presentation. 

Buffer Level

Table 8.4.1.53.5-2 List of buffer level defines the metrics for buffer level status events.

26.247[66] clause10.4 Quality Metrics for DASH
The following metrics shall be supported by 3GP-DASH clients supporting the QoE reporting feature: 

- 
List of of Representation Switch Events (26.247[66] Clause 10.2.3),
- 
Average Throughput (26.247[66] Clause 10.2.4),
-
Initial Playout Delay (26.247[66] Clause 10.2.5),
- 
Buffer Level (26.247[66] Clause 10.2.6),
- 
Play List (26.247[66] Clause 10.2.7),
- 
MPD Information (26.247[66] Clause 10.2.8), and
-
Device information (26.247[66] Clause 10.2.10).
Encapsulated  in the RRC message IE "Container for application layer measurement configuration", there is an attribute  @Metrics containing a list of quality metric keys listing all metrics that the DASH client shall collect and report , the semantics of the attribute elements are provided in Annex E.2.
26.247[66] 10.6.2 Report Format
The QoE report is formatted as an XML document that complies with the XML schema listed in Annex E.1
26.247[66] 10.6.3
Reporting Protocols

For configuration done via the QMC functionality (see Annex L), the client shall also send QoE reports via the QMC functionality.
26.247[66] Annex L (normative) 25.331 [8] Clause 8.4.1 TP1
QoE Measurement Collection Functionalities.
As an alternative to configuration via MPD or OMA-DM, the QoE configuration can optionally be specified by the QoE Measurement Collection (QMC) functionality. In this case the QoE configuration is received via specific RRC messages (see25.331 [8]) over the control plane, and the QoE reporting is also sent back via RRC messages over the control plane.

If QMC is supported, the UE shall support the following QMC functionalities:

-
QoE Configuration: The QoE configuration will be delivered via RRC to the UE as a container according to "Application Layer Measurement Configuration" (see 25.331[8]). The container is an octet string with a maximum length of 1000 bytes, with gzip-encoded data (see IETF RFC 1952: "GZIP file format specification" version 4.3) stored in network byte order. The container shall be uncompressed, and is then expected to conform to XML-formatted QoE configuration data according to clause 10.4 in the specification 26.247 [66]. This QoE Configuration shall be forwarded to the DASH client.

-
QoE Metrics: QoE Metrics from the DASH client shall be XML-formatted according to clause 10.6 in the specification 26.247 [66]. The XML data shall be compressed with gzip (see IETF RFC 1952: "GZIP file format specification" version 4.3) and stored in network byte order into an octet string container with a maximum length of 8000 bytes. The container shall be delivered via RRC to the eNB according to "Application Layer Measurement Reporting" (see 25.331[8]). The behaviour if the compressed data is larger than 8000 bytes is unspecified in this version of the specification.

-
The UE shall also set the QMC capability "QoE Measurement Collection for streaming services" to TRUE.

Reference 3GPP TS 25.331[8] clause 8.4.1.3 and 8.4.2 and 26.247[66] Clause 10 and Annex L
<Change1 End>
<Unchanged contents omitted>
<Change2 Start>

8.4.1.55
Measurement Control and Report: Application layer measurement for Quality metrics: PlayList, Representation Switch Events and MPD information for 3GP-DASH Streaming
8.4.1.55.1
Definition

8.4.1.55.2
Conformance requirement

Refer to subclause 8.4.1.53.2 with the target QoE mestrics are listed below

26.247[66] clause 10.2.3
 Representation Switch Events
Table 8.4.1.55.5-1 defines the metrics for representation switch events.
26.247[66] clause 10.2.7
 Play List

Table 8.4.1.55.5-2 defines the play list event metric.
26.247[66] clause 10.2.8
 MPD Information
Table 8.4.1.55.5-3 defines the MPD information for quality reporting.
<Change2 End>
<Unchanged Contents Omitted>
<Change3 Start>
8.4.1.55.5
Test Requirement

The UE shall send MEASUREMENT REPORT message to report application layer data measurement report including an xml document as the Container for Application layer measurement report carrying QoE metrics of Playlist, Representation Switch Events and MPD information. The xml document complies with the receptionreport xml schema in 26.247[66] section 10.6.2 such that SS can parse it successfully, and the records for each QoE metric are complying with the description in the table 8.4.1.55.5-1, 8.4.1.55.5-2 and 8.4.1.55.5-3.

There are at least two TraceEntries in the QoeMetric report of Playlist, stopReason in one of which shall be “RepresentationSwitch”, and stopReason in the one shall be “end of content” or “rebuffering”; there is at least one entry in QoeMetric report of RepSwitchList, and there are at least two entries in QoeMetric report of MPDInformation, both are for the representations listed in the report of playlist.
Table 8.4.1.55.5-1: 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 presentation time of the earliest access unit (out of all media content components) played out from the “to” Representation.

	
	
	to
	String
	Value of Representation@id identifying the switch-to Representation

	
	
	lto
	Integer
	If not present, this metrics concerns the Representation as a whole. If present, lto indicates the value of SubRepresentation@level within Representation identifying the switch-to level of the Representation.

Whether it's present depends on the MPDinfo of the media content.


Table 8.4.1.55.5-2: PlayList
	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 playback 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)

In step6 there is a report of which starttype is set to New playout request

	
	
	Trace
	List
	List of periods of continuous rendering of decoded samples

	
	
	
	Traceentry
	Objects
	Single entry in the list

	
	
	
	
	representationid
	String
	The value of Representation@id from which the samples were taken.

This is an optional parameter and should not be reported in case of progressive download.

Check if it’s present.

	
	
	
	
	subreplevel
	Integer
	If not present, this metric concerns the Representation as a whole. If present, subreplevel indicates the greatest value of any SubRepresentation@level being rendered.

This is an optional parameter and should not be reported in case of progressive download.

Whether it's present depends on the MPDinfo of the media content.

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

Check if it’s present.

	
	
	
	
	[mstart]
	Media Time
	The presentation time of the first sample rendered.

Check if it’s present.

	
	
	
	
	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.

Check if it’s present.

	
	
	
	
	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

- other

In step6 there are at least two TraceEntries in the QoeMetric report of Playlist, stopReason in one of which shall be “RepresentationSwitch”, and stopReason in the one shall be “end of content” or “rebuffering” 

	
	
	
	
	stopreasonother
	String
	The stopreasonother attribute shall be included only if stopreason attribute is included and has the enum value other. In this release of the specification, the sender of this string shall set its value to one of the following:

- switch from unicast to broadcast

- switch from broadcast to unicast

The receiver of this attribute shall ignore this attribute if its string is set to different value than the values listed above.

Not present


<Change3 End>
<Change4 Start>
Annex E (informative):
XML Schema Applied in Application Layer Measurement

E.1 QoE Report Format
The QoE report is formatted as an XML document that complies with the following XML schema:
	<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
    targetNamespace="urn:3gpp:metadata:2011:HSD:receptionreport"

xmlns:sup="urn:3gpp:metadata:2016:PSS:SupplementQoEMetric"

xmlns:sv="urn:3gpp:metadata:2016:PSS:schemaVersion"
    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:element ref="sup:supplementQoEMetric" minOccurs="0" maxOccurs="1"/>

            <xs:element ref="sv:delimiter”/>
            <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:unsignedInt" use="required"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>
    <xs:complexType name="QoeMetricType">
        <xs:choice>
            <xs:element name="HttpList" type="HttpListType"/>
            <xs:element name="RepSwitchList" type="RepSwitchListType"/>
            <xs:element name="AvgThroughput" type="AvgThroughputType" maxOccurs="unbounded"/>
            <xs:element name="InitialPlayoutDelay" type="xs:unsignedInt"/>
            <xs:element name="BufferLevel" type="BufferLevelType"/>
            <xs:element name="PlayList" type="PlayListType"/>
            <xs:element name="MPDInformation" type="MpdInformationType" maxOccurs="unbounded"/>
            <xs:element name="PlayoutDelayforMediaStartup" type="xs:unsignedInt"/>
        </xs:choice>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="HttpListType">
        <xs:choice>
            <xs:element name="HttpListEntry" type="HttpListEntryType" maxOccurs="unbounded"/>
        </xs:choice>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="HttpListEntryType">
        <xs:choice>
            <xs:element name="Trace" type="HttpThroughputTraceType" maxOccurs="unbounded"/>
        </xs:choice>
        <xs:attribute name="tcpid" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="type" type="ExtensibleHttpEntryResourceType" use="optional"/>
        <xs:attribute name="url" type="xs:string" use="required"/>
        <xs:attribute name="actualUrl" type="xs:string" use="optional"/>
        <xs:attribute name="range" type="xs:string" use="optional"/>
        <xs:attribute name="trequest" type="xs:dateTime" use="required"/>
        <xs:attribute name="tresponse" type="xs:dateTime" use="required"/>
        <xs:attribute name="responsecode" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="interval" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:simpleType name="HttpEntryResourceType">
        <xs:restriction base="xs:string">
            <xs:enumeration value="MPD"/>
            <xs:enumeration value="MPDDeltaFile"/>
            <xs:enumeration value="XLinkExpansion"/>
            <xs:enumeration value="InitializationSegment"/>
            <xs:enumeration value="IndexSegment"/>
            <xs:enumeration value="MediaSegment"/>
        </xs:restriction>
    </xs:simpleType>

    <xs:simpleType name="StringPatternType">
        <xs:restriction base="xs:string">
            <xs:pattern value="x:\S.*"/>
        </xs:restriction>
    </xs:simpleType>

    <xs:simpleType name="ExtensibleHttpEntryResourceType">
        <xs:union memberTypes="HttpEntryResourceType StringPatternType"/>
    </xs:simpleType>

    <xs:complexType name="HttpThroughputTraceType">
        <xs:attribute name="s" type="xs:dateTime" use="required"/>
        <xs:attribute name="d" type="xs:unsignedInt" use="required"/>
        <xs:attribute name="b" type="UnsignedIntVectorType" use="required"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="RepSwitchListType">
        <xs:choice>
            <xs:element name="RepSwitchEvent" type="RepSwitchEventType" maxOccurs="unbounded"/>
        </xs:choice>
        <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="numBytes" type="xs:unsignedInt" use="required"/>
        <xs:attribute name="activityTime" 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:attribute name="inactivityType" type="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:choice>
            <xs:element name="BufferLevelEntry" type="BufferLevelEntryType" maxOccurs="unbounded"/>
        </xs:choice>

        <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:choice>
            <xs:element name="Trace" type="PlayListEntryType" maxOccurs="unbounded"/>
        </xs:choice>

        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="PlayListEntryType">
        <xs:choice>
            <xs:element name="TraceEntry" type="PlayListTraceEntryType" maxOccurs="unbounded"/>
        </xs:choice>
        <xs:attribute name="start" type="xs:dateTime" use="required"/>
        <xs:attribute name="mstart" type="xs:unsignedInt" use="required"/>
        <xs:attribute name="startType" type="StartType" use="required"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="PlayListTraceEntryType">
        <xs:attribute name="representationId" type="xs:string" use="optional"/>
        <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="StopReasonType" use="optional"/>

        <xs:attribute name="stopReasonOther" type="xs:string" use="optional"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:simpleType name="StartType">
        <xs:restriction base="xs:string">
            <xs:enumeration value="NewPlayoutRequest"/>
            <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:enumeration value="Other"/>
        </xs:restriction>
    </xs:simpleType>

    <xs:complexType name="MpdInformationType">
        <xs:choice>
            <xs:element name="Mpdinfo" type="RepresentationType" maxOccurs="unbounded"/>
        </xs:choice>
        <xs:attribute name="representationId" type="xs:string" use="required"/>
        <xs:attribute name="subrepLevel" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute processContents="skip"/>
    </xs:complexType>

    <xs:complexType name="RepresentationType">
        <xs:attribute name="codecs" type="xs:string" use="required"/>
        <xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>
        <xs:attribute name="qualityRanking" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="frameRate" type="xs:double" use="optional"/>
        <xs:attribute name="width" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="height" type="xs:unsignedInt" use="optional"/>
        <xs:attribute name="mimeType" type="xs:string" 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:simpleType name="UnsignedIntVectorType">
        <xs:list itemType="xs:unsignedInt"/>
    </xs:simpleType>

</xs:schema>


Reference to 26.247[66] 10.6.2 Report Format
E.2 QoE Metrics Measurement Configuration
The @metrics attribute contains a list of quality metric keys listing all metrics that the DASH shall collect and report. The semantics of the attributes within the Metrics element are provided in Table E.2-1, The XML-syntax of a Metrics element is provided in Table E.2-2.
Table E.2-1: Semantics of Metrics element

	Element or Attribute Name
	Use
	Description

	
	Metrics
	
	DASH metric element

	
	
	@metrics
	M
	This attribute lists all quality metrics (as a list of quality metric keys as defined in section 10.2, separated by a whitespace) that the client shall 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 10.2 with the metric definition itself.

	
	
	Range
	0..N
	When specified, it indicates the time period during which quality metric collection is requested. When not present, quality metric collection is requested for the whole duration of the content.

	
	
	
	@starttime
	O
	When specified, it indicates the start time of the quality metric collection operation. When not present, quality metric collection is requested from the beginning of content consumption. For services with MPD@type “Live”, the start time of quality metric collection can be obtained in wallclock time by adding the value of this attribute indicated in media time to the value of the MPD@availabilityStartTime attribute. For services with MPD@type “OnDemand” , the start time is indicated in media time and is relative to the PeriodStart time of the first period in this MPD.

	
	
	
	@duration
	O
	When specified, it indicates the duration of the quality metric collection interval. The value of this attribute is expressed in media time.

	
	
	LocationFilter
	0..1
	When present, this element indicates the geographic area(s) or location(s) where quality metric collection is requested. When not present, quality metric collection is requested regardless of the device’s location. The LocationFilter element comprises one or more instances of any combination of targeted cell-IDs, polygons and circular areas.Each cell-ID entry in LocationFilter is announced in cellList, and each polygon and circular area entry is announced in the polygonList or and circularAreaList elements, respectively.

	
	
	   cellList
	0..N
	This element specifies a list of cell identified by E-UTRAN-CGI or CGI.

	
	
	   shape
	
	Geographic area comprising one or more instances of polygonList and/or circularAreaList elements.

	
	
	      polygonList
	0..N
	This element, when present, comprises a list of ‘Polygon’ shapes as defined by OMA MLP[51].

	
	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding polygon area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	
	
	      circularAreaList
	0..N
	This element, when present, comprises a list of ‘CircularArea’ shapes as defined by OMA MLP[51].

	
	
	         @confLevel
	O
	This attribute indicates the probability in percent that the DASH client is located in the corresponding circular area. It is defined as ‘lev_conf’ by OMA MLP. If not present, it has default value of 60.

	
	
	StreamingSourceFilter
	1..N
	The streaming source filter controls the streaming sources for which QoE metrics are collected and reported. The filter is defined as a URL pattern. If any streaming source filters are present, and the MPD URL of a media presentation does not match any of the filter values, then reporting is disabled and the DASH client shall not report the requested QoE metrics for that media presentation. If no filter is present, then reporting is enabled for any streaming source.

The filter is only intended to be used when reporting is activated by the QMC functionality as specified in Annex L.

	
	
	   @streamingsource
	M
	Streaming source filter pattern represented by a POSIX regular expression as specified by IEEE Std 1003.1-2008 [52].

	
	
	Reporting
	1...N
	Descriptor that provides information about the requested Quality Reporting method and formats. See clause 10.5 for the 3GP-DASH quality reporting schemes.

	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 E.2-2 XML-Syntax of Metrics element

	    <!-- QoE Collection and Reporting -->
    <xs:complexType name="MetricsType">
        <xs:sequence>
            <xs:element name="Reporting" type="DescriptorType" maxOccurs="unbounded"/>
            <xs:element name="Range" type="RangeType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="LocationFilter" type="LocationFilterType" minOccurs="0"/>
            <xs:element name="StreamingSourceFilter" type="StreamingSourceFilterType" 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:unsignedInt" use="optional"/>
        <xs:attribute name="duration" type="xs:duration" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
<xs:complexType name="LocationFilterType">
        <xs:sequence>
            <xs:element name="cellID" type="xs:unsignedLong" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="shape" type="ShapeType" minOccurs="0"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="ShapeType">
        <xs:sequence>
            <xs:element name="PolygonList" type="PolygonListType" minOccurs="0"/>
            <xs:element name="CircularAreaList" type="CircularAreaListType" minOccurs="0"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>

        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="PolygonListType">
        <xs:annotation>
            <xs:documentation> see [OMA MLP] </xs:documentation>
        </xs:annotation>
        <xs:sequence>
            <xs:element name="Polygon" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="ConfLevel" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="CircularAreaListType">
        <xs:annotation>
            <xs:documentation> see [OMA MLP] </xs:documentation>
        </xs:annotation>
        <xs:sequence>
            <xs:element name="CircularArea" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="ConfLevel" type="xs:unsignedInt" use="optional"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    <xs:complexType name="StreamingSourceFilterType">
        <xs:sequence>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="streamingSource" type="xs:string" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
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