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1. Introduction

This document proposes improvements to QoE reporting specific to HTTP Streaming.  The text below is proposed for the section on QoE in the new Release 10 HTTP Streaming specification.
2. Background
QoE is defined for content delivered over HTTP, and inherently for HTTP Streaming.  There are however a number of areas needing clarification specific to HTTP Streaming.

Most of what is already defined in PSS, and HTTP Streaming Rel-9, is relevant.  The text proposed below is therefore mainly from PSS.

2.1
What level should reporting be done?
It is unclear on actually what level the reporting should actually be performed.  This is illustrated with the following example
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Figure 1: HTTP Streaming example where a single file is used with byte range requests.  
If this vid.3gp is played in the context of progressive download, the 3GP file player will probably report the metrics to the QoE server in the context of vid.3gp. 

In the context of the HTTP Streaming and the MPD, it is probably more relevant for the HTTP Streaming player to report the metrics in the context of the MPD, even if the same file is being played back as in the progressive download case.
The quality of experience perceived by the viewer is typically much more correlated to the entire HTTP streaming presentation (rather than the average quality of the individual pieces) as this can also cover things such as glitches between segments.  
We believe therefore that it is important to be able to perform QoE reporting on the MPD level for HTTP Streaming.
2.2
What URLs need to be reported?

It is clear from above that the MPD URL needs to be reported.  But MPDs link to many different representations, possibly at different locations.  We believe that it is also important to provide the URLs of the segments being consumed.
2.3
Start delay
For HTTP Streaming a potentially large MPD needs to be downloaded before the content can be requested (this is a simplification of the truth, a client may parse the MPD as it is being downloaded and start making other HTTP requests early, but we do not believe that this will be the dominating behaviour, at least not initially). To catch this behaviour we propose a new metric Start Delay which includes the time to download the MPD as well as any further initial buffering. 
2.4
Representation switches
If the client switches between different representations due to e.g. bandwidth problems, this can cause noticable quality impact, especially of such switches are frequent. A new metric "Number of representation switchs" is therefore proposed to catch this behaviour.
3. Proposed Metrics for HTTP Streaming
We propose QoE reporting for HTTP Streaming that covers the following elements:
· URL of the MPD 

· This is needed as a description of the content consumed

· URLs of the consumed segments

· This is needed as the MPD is not sufficient on its own to describe the content consumed
· Existing Metrics

· Rebuffering Duration

· Frame Rate

· Average Codec bitrate

· Codec Information

· Buffer Status

· New Metrics

· Start Delay

· Number of Representation Switches

4. Proposed new section for HTTP-based Streaming and Download Services specification
x
Quality of Experience

x.1
General

The Adaptive HTTP Streaming Quality of Experience (QoE) metrics feature is optional for a client and shall not disturb the Adaptive HTTP Streaming service. An Adaptive HTTP Streaming client that supports the QoE metrics feature shall support OMA-DM. The OMA-DM configuration server can configure the activation/deactivation and gathering of QoE metrics in the Adaptive HTTP Streaming client. An Adaptive HTTP Streaming client supporting the feature shall perform the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the QoE server using the HTTP transport protocol. The Adaptive HTTP Streaming client may send QoE metrics reports to a receiving QoE server during the "session" and at the end of the "session". The way how the QoE metrics are processed and made available is out of the scope of this specification.

x.2
Metrics Definition
x.2.1
General

An Adaptive HTTP Streaming client supporting the QoE metrics feature shall support the reporting of the metrics in this clause. The metrics are valid for speech, audio, video and text media, and are calculated for each measurement resolution interval "Measure-Resolution" (sub-clause x.3.2). They are reported to the server according to the measurement reporting interval "Sending-Rate" (sub-clause x.3.2) and after the end of the session (sub-clause x.4).

x.2.2
Total start up time
Initial buffering duration is the time from initially requesting playback (e.g. request of the MPD) until playing starts. If the measurement period is shorter than the total start up time then the client should send this parameter for each measurement period as long as it observes it. For instance, if the measurement period is set to one second, and the total initial buffering duration is 2.4 seconds, then the three first initial buffering duration values reported will be 1 second, 1 second and 0.4 seconds.
The total start up time for each resolution period is stored in the vector TotalStartUpTime and indicates the start up time occurring during the current measurement period, where the unit of this metrics is expressed in seconds, and can be a fractional value.
x.2.3
Rebuffering Duration
Rebuffering is defined as any stall in playback time due to any involuntary event at the client side. All the occurred rebuffering durations are summed up over each resolution period of the stream and stored in the vector TotalRebufferingDuration. The unit of this metrics is expressed in seconds, and can be a fractional value. The number of individual rebuffering events for each resolution period are summed up and stored in the vector NumberOfRebufferingEvents. 
x.2.4
Frame Rate
The metric "Frame Rate" indicates the average actual playback frame rate used during each resolution period. It is expressed in frames per second, and can be a fractional value. The average frame rate for each resolution period is stored in the vector FrameRate.
x.2.5
Average Codec bitrate
The metric "Average Codec Bitrate" is the bitrate used for coding “active” media information during the measurement resolution period. 

For audio media “active” information is defined by frames containing audio. If the audio codec uses silence frames (SID-frames), these frames are not counted as "active", and the SID-frames and the corresponding DTX time periods are excluded from the calculation. Thus for audio media the average codec bitrate can be calculated as the number of audio bits received for “active” frames , divided by the total time, in seconds, covered by these frames. The total time covered is calculated as the number of “active” frames times the length of each audio frame.

For non-audio media the average codec bitrate is the total number of media bits played out during the measurement resolution period, divided by the length of the playout period. The playout period length is normally equal to the length of the measurement resolution period, but if rebuffering occurs the playout period will be shorter (i.e. any rebuffering time shall be ignored when calculating the codec bitrate). 

The average codec bitrate value for each measurement resolution period shall be stored in the vector AverageCodecBitrate. The unit of this metric is expressed in kbit/s and can be a fractional value. The average codec bitrate is stored in the vector AverageCodecBitrate.
x.2.6
Codec Information
The codec information metrics contain details of the media codec(s) used during the measurement period. The unit of this metric is a string value. No "white space" characters are allowed in the string values, and shall be removed if necessary.

For audio media the codec information contains the audio codec type, represented as in an SDP offer, for instance "AMR-WB/16000/1".

For video media, the codec information contains the video codec type, represented as in an SDP offer, for instance “H263-2000/90000”. Furthermore, the video profile and level used, as well as the image size used shall be reported. For instance "profile=0;level=45" for the profile and level information and “176x144” for the image size. In some cases the profile and level is reported together, for instance "profile-level-id=42e00a". Note that the image size reported for each measurement resolution period shall be the one actually used, not the maximum size allowed by the SDP negotiation.

For timed text media, the codec information contains the text encoding, represented as in an SDP offer, for instance "3gpp-tt/1000".

The codec info, profile/level and codec image size value for each measurement resolution period shall be stored in the vectors CodecInfo, CodecProfileLevel and CodecImageSize respectively. If the metric values in these vectors for a measurement resolution period are unchanged from the previous values in the respective vector, it is allowed to put the value “=” in the vector to indicate this. 

x.2.7
Buffer Status

The buffer depth is the number of seconds of future media which resides in the buffer. It is calculated as the difference between the latest playout time of the media units in the buffer minus the current playout time. If the calculation result is negative, the buffer depth shall be set to zero. The buffer depth metric shall be calculated close to the end of each measurement period.

The buffer depth close to the end of each measurement period shall be stored in the vector bufferDepth. The unit of the metric bufferDepth is in seconds and can be a fractional value. If the length of the media is known, and if all remaining media already is buffered, then the boolean metric allContentBuffered shall be set to true in allContentBuffered
x.2.8
Representation Switches

The number of representation switches for each resolution period are stored in the vector NumberOfRepresentationSwitches. 
x.3
Metric Configuration

An Adaptive HTTP Streaming client supporting the QoE metrics feature shall use the OMA-DM solution specified in this clause for configuration of QoE  metrics and their activation. If an Adaptive HTTP Streaming client uses this feature, it is mandatory for the client to implement the Management Object (MO) as described in this clause.

The 3GPP AHSQOE (Adaptive HTTP Streaming QoE metrics) MO defined in this clause may be used to configure the QoE metrics and reporting settings. 

The metrics specified in the MO may be derived by the Adaptive HTTP Streaming client. Version numbering is included for possible extension of the MO.

The Management Object Identifier shall be: urn:oma:mo:ext-3gpp-ahsqoe:1.0.

Protocol compatibility:  The MO is compatible with OMA Device Management protocol specifications, version 1.2 and upwards, and is defined using the OMA DM Device Description Framework as described in the Enabler Release Definition OMA-ERELD _DM-V1_2 [xx].

x.3.1
QoE metrics reporting management object

The following nodes and leaf objects shall be contained under the 3GPP_PSSQOE 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) [xx] 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 x.3.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: See clause x.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

/<X>/Session

The Session node is the starting point of the session level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Session/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 defined in clause x.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause x.2.

/<X>/Session/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Speech

The Speech node is the starting point of the speech/audio media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Speech/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 defined in clause x.2.
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause x.2.
/<X>/Speech/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Video

The Video node is the starting point of the video media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Video/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 defined in clause x.2.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Access Types: Get

-
Values: see clause x.2.
/<X>/Video/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Text

The Text node is the starting point of the timed-text media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Text/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 defined in clause x.2.
-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: see clause x.2.
/<X>/Text/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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
x.3.2
QoE metric reporting configuration

The syntax of the text contained in the Metrics leaf is similar to the “3GPP-QoE-Metrics” attribute syntax specified in 3GPP TS 26.234 [xx]:

-
QoE-Metrics
= "3GPP-QoE-Metrics:" att-measure-spec *("," att-measure-spec)) CRLF

-
att-measure-spec
= Metrics ";" Sending-rate [";" Measure-Range] 

[";" Measure-Resolution] *([";" Parameter-Ext])

-
Metrics
= "metrics" "=" "{"Metrics-Name *("|" Metrics-Name) " }"

-
Metrics-Name
= 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except ";", ",", "{" 
or "}"

-
Sending-Rate
= "rate" "=" 1*DIGIT / "End"

-
Measure-Resolution
= "resolution" "=" 1*DIGIT ; in seconds

-
Measure-Range
= "range" ":" Ranges-Specifier

-
Parameter-Ext
= (1*DIGIT ["." 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 0x7e)) 

-
Ranges-Specifier
= as defined in RFC 2326 [72].

This attribute is used to indicate which QoE metrics are supported, the reporting interval, the measurement interval and reporting range.

The "Metrics" field contains the list of names that describes the metrics/measurements that are required to be reported, provided that the Adaptive HTTP Streaming client supports these measurements and the reporting rule conditions are met (see clause x.3.3). The names that are not included in the "Metrics" field shall not be reported during the session.

The "Sending-Rate" shall be set, and it expresses the maximum time period in seconds between two successive QoE reports. If the "Sending-Rate" value is 0, then the client shall decide the sending time of the reports depending on the events occurred in the client. Values ( 1 indicate a precise reporting interval. The shortest interval is one second and the longest interval is undefined. The reporting interval can be different for different media, but it is recommended to maintain a degree of synchronization in order to avoid extra traffic in the uplink direction. The value "End" indicates that only one report is sent at the end of the session. 

The optional "Measure-Resolution" field, if used, shall define a time over which each metrics value is calculated. The "Measure-Resolution" field splits the session duration into a number of equally sized periods where each period is of the length specified by the "Measure-Resolution" field. The "Measure-Resolution" field is thus defining the time before the calculation of a QoE parameter starts over. If the "Measure-Resolution" field is not present, the metrics resolution shall cover the period specified by the "Measure-Range" field. If the "Measure-Range" field is not present the metrics resolution shall be the whole session duration. 

The optional "Measure-Range" field, if used, shall define the time range in the stream for which the QoE metrics will be reported. There shall be only one range per measurement specification. The range format shall be any of the formats allowed by the media. If the "Measure-Range" field is not present, the metrics range shall be the whole call duration.

x.3.3
QoE reporting rule definition

This clause defines the syntax and semantics of a set of rules which are used to reduce the amount of reporting to the QoE metrics report server. The syntax of the metrics reporting rules is defined below:

- QoE-Rule 
= "3GPP-QoE-Rule" ":" rule-spec *("," rule-spec)

- rule-spec
= rule-name [";" parameters]

- rule-name 
= "LimitSessionInterval" / "SamplePercentage"

- parameters 
= parameter *(";" parameter)

- parameter
= Param-Name ["=" Param-Value ]

- Param-Name
= 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except ";", ",", "{" 
or "}"

- Param-Value
= (1*DIGIT ["." 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 0x7e)) 

The semantics of the rules and the syntax of its parameters are defined below:

The SamplePercentage rule can be used to set a percentage sample of sessions which should report reception. This can be useful for statistical data analysis of large populations while increasing scalability due to reduced total uplink signalling. The sample_percentage parameter takes on a value between 0 and 100, including the use of decimals. It is recommended that no more than 3 digits follow a decimal point (e.g. 67.323 is sufficient precision).

When the SamplePercentage rule is not present or its sample_percentage parameter value is 100 all HTTP Streaming clients shall send metric report(s). If the sample_percentage value is less than 100, the UE generates a random number which is uniformly distributed in the range of 0 to 100. The random number is generated only once for each session, and the UE sends the reception reports when the generated random number is of a lower value than the sample_percentage value.

The LimitSessionInterval rule is used to limit the time interval between consecutive sessions that report metrics. The min_interval parameter for this rule indicates the minimum time distance, in seconds, between the start of two sessions that are allowed to report metrics. When this rule is absent there is no limitation on the minimum time interval.

In case multiple rules are defined in the Management Object, the PSS client should only report metrics when all individual rules evaluate to true (i.e. the rules are logically ANDed). In case no rules are present the PSS client should always report metrics (see also clause xx for metrics reporting procedures).

An example for a QoE metric reporting rule is shown below:


3GPP-QoE-Rule:SamplePercentage;sample_percentage=10.0,LimitSessionInterval;min_interval=300

This example rule defines that only 10% of the sessions shall report, with the minimum time interval between the start times of two consecutive sessions that report metrics to be 5 minutes.
x.4
Metrics Reporting
x.4.1
General

When a session is started, the Adaptive HTTP Streaming client must determine whether QoE reporting is required for the session. If the MO parameter "Enabled" is set to false, no QoE reporting shall be done. If the "Enabled" parameter is set to true the optional MO "Rule" parameters are checked (sub-clause x.3) to define if QoE reporting shall be done.

Once the need for QoE reporting has been established, the client shall continuously compute all specified metrics for each measurement interval period, according to the "Measure-Resolution" parameter (sub-clause x.3.2). In order to bound the resources used by metrics reporting, the minimum values for the Measure-Resolution and Sending-Rate are specified to be 5 seconds and 30 seconds respectively. The computed metrics are represented in a vector format, adding an additional metric value to each metric vector after each new measurement interval period.

Note that the calculated metrics shall only cover one measurement interval. For instance, if the corruption duration extends longer than to the end of the current measurement interval, only the portion which fits into the current measurement interval shall be reported. The remaining portion of the corruption duration shall be reported as belonging to the next measurement interval.

The end of the session will normally not correspond to the end of a measurement interval period, so the metrics for the last measurement interval period will typically be calculated over a time shorter than the configured measurement interval. Note, however, that these last metrics shall still be added to the metrics vectors and reported to the server. 

It is possible for the server to use the start and stop timestamps, together with the knowledge of the configured measurement interval, to derive the actual length of the last measurement interval period, but any specific action or interpretation of these last shorter measurements is out of scope of this specification.

The Adaptive HTTP Streaming client shall send QoE report messages to the server in accordance with the specified reporting interval "Sending-Rate" (sub-clause x.3.2). All stored metrics data shall then be sent to the server, and then deleted from the metrics storage. 

Note that if the reporting interval is not an integer multiple of the measurement interval, only the measurement interval periods which have been fully passed shall be included in the report. The ongoing not-passed measurement interval period shall be included in the next report. The only exception is at the end of the session, where also the last ongoing measurement interval period shall be directly calculated and included in the report.

The client shall send QoE reports using the HTTP (RFC 2616 [xx]) POST request carrying XML formatted metadata. If the optional "APN" parameter is defined in the OMA managed object, that APN shall be used for establishing the PDP context on which the QoE metric reports will be transmitted. The Adaptive HTTP Streaming client randomly selects one of the URIs from the MO "Server" parameter, with uniform distribution.

Each QoE report is formatted in XML according the following XML schema (sub-clause x.4.1). An informative example of a single reception report XML object is also given (sub-clause 5). The reports should be compressed using GZIP only if the MO parameter "Format" specifies this.

Except for the media level QoE metrics, the following parameters shall be reported for each report: 
-
The ServiceURI is the URI to the content being consumed, i.e. the URI to the MPD

-
The SegmentsConsumed are the URIs to the segments that have been consumed during this report

-
The SegmentsDownload are the URIs to the segments that have been downloaded, but not consumed during this report

The following parameters should be reported for each report:

-
The clientId attribute is unique identifier for the receiver, i.e. the MSISDN of the UE as defined in [xx].
x.4.1
XML schema for QoE report message
<?xml version="1.0" encoding="UTF-8"?>

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

targetNamespace="urn:3gpp:metadata:2009:AHS:receptionreport" 

xmlns="urn:3gpp:metadata:2009:AHS:receptionreport" 

elementFormDefault="qualified">

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

<xs:complexType name="receptionReportType">


<xs:choice>



<xs:element name="statisticalReport" type="starType"




minOccurs="1" maxOccurs="unbounded"/>



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


</xs:choice>

</xs:complexType>

<xs:complexType name="starType">


<xs:sequence>



<xs:element name="qoeMetrics" type="qoeMetricsType" minOccurs="1" maxOccurs="1"/>




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

</xs:sequence>


<xs:attribute name="mpdURI" type="xs:anyURI"/>

<xs:attribute name="consumedSegmentURIs" type="xs:URIVectorType" use="optional />

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


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="qoeMetricsType">


<xs:sequence>



<xs:element name="medialevel_qoeMetrics" type="medialevel_qoeMetricsType" 




minOccurs="1" maxOccurs="unbounded"/>



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


</xs:sequence>


<xs:attribute name="totalRebufferingDuration" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="numberOfRebufferingEvents" type="xs:unsignedLongVectorType"



use="optional"/>


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


<xs:attribute name="bufferDepth" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="allContentBuffered" type="xs:boolean" use="optional"/>


<xs:attribute name="numberOfRepresentationSwitches" type="xs:unsignedLongVectorType" 
       use="optional"/>


<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="medialevel_qoeMetricsType">


<xs:attribute name="framerate" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="codecInfo" type="stringVectorType" use="optional"/>


<xs:attribute name="codecProfileLevel" type="stringVectorType" use="optional"/>


<xs:attribute name="codecImageSize" type="stringVectorType" use="optional"/>


<xs:attribute name="averageCodecBitrate" type="doubleVectorType" use="optional"/>


<xs:anyAttribute processContents="skip"/>

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

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

</xs:simpleType>

<xs:simpleType name="unsignedLongVectorType"

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

</xs:simpleType>

<xs:simpleType name="stringVectorType"

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

</xs:simpleType>

<xs:simpleType name="URIVectorType"

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

</xs:simpleType>

</xs:schema>
x.4.2
Example XML for QoE report message

Below is one example of QoE report message.

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

<receptionReport xmlns="urn:3gpp:metadata:2009:AHS:receptionreport"



xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"



xsi:schemaLocation="urn:3gpp:metadata:2009:AHS:receptionreport receptionreport.xsd">


<statisticalReport 



clientId="79261234567" 



mpdURI="server.com/mpd.mpd" 



consumedSegmentURIs="s1r1.3gs s2r1.3gs s3r2.3gs s4r2.3gs"


<qoeMetrics 




numberOfRebufferingEvents="0 1 0" 




startDelay="3.213" 




totalRebufferingDuration="0 1.23 0"




bufferDepth="3.571 2.123 2.241"




allContentBuffered="false"
            numberOfRepresentationSwitches="0 1 0">

            <medialevel_qoeMetrics





framerate="15.1 14.8 15.0" 





codecInfo="H263-2000/90000 = ="

            
codecProfileLevel="profile=0;level=45 = ="

            
codecImageSize="176x144 = ="





averageCodecBitRate="124.5 128.0 115.1"



</qoeMetrics>


</statisticalReport>

</receptionReport>

