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1 Introduction
This contribution proposes QoE metrics for HTTP-based Streaming and Download services. It also defines the reporting format.
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8.5.2 QoE Metrics
8.5.2.1 Introduction
In this section, the QoE metrics that are defined for HSD are specified. 
8.5.2.2 MPD Fetch Time
This metric indicates the total time that was used to fetch the MPD either at the beginning or during the content consumption. The metric name is "MPDFetchTime". The metric unit is expressed in milliseconds as an integer value.
The MPD fetch time is measured as the time that it takes from the transmission of the GET request for the MPD until the time of reception of the last byte of the MPD.  If the fetch was not successful this is indicated in the report. This metric is only reported after the fetch operation is completed. 
For each MPD Fetch event, the timestamp at which the MPD fetch was initiated as well as the duration of the fetch are reported. The syntax is defined in section 8.5.3.
Note: The MPD Fetch Time may be used to estimate the impact of the MPD size on the user experience.
8.5.2.3 Initialisation Segment Fetch Time
This metric is used to report the total time that was used to fetch an Initialisation Segment. The metric name is "InitSegmentFetchTime". The metric unit is expressed in milliseconds as an integer value.
The Initialisation Segment Fetch Time is measured as the time that it takes from the transmission of the GET request for the Initialisation Segment until the time of reception of the last byte of the Initialisation Segment. If the fetch was not successful this is indicated in the report. This metric is reported only after the fetch operation is completed. 
For each Initialisation Segment Fetch event, the timestamp at which the Initialisation Segment fetch was initiated as well as the duration of the fetch are reported. The syntax is defined in section 8.5.3.
Note: The Initialisation Segment Fetch Time may be used to estimate the impact of the MPD size on the user experience.
8.5.2.4 Representation Switch Event
This metric reports information about a representation switch event. The metric name is "RepresentationSwitchEvent". The metric time units are expressed in milliseconds as an integer value.
The metric includes information about the switch-from and the switch-to representations, the position in the content timeline at which the switch occurred (as seen by the client, i.e. the timestamp of the first rendered media unit from the switch-to representation), the duration of the switch, and the buffer status before and after the switch. The duration of the switch is measured as the time it takes from sending the first GET request for data from the switch-to representation and the time at which the first media unit from the switch-to representation is received at the client.  
The syntax of this metric is given in section 8.5.3.
Note: The Representation Switch Event metric may be used to estimate the duration of a switch event and its impact on parameters that impact the user experience.
8.5.2.5 Client State
This metric reports information about a change of client state. The metric name is "ClientState", and can take the following values:

- Buffering:					Client will start to play when enough data is in the buffer
- PlayingAndBuffering: 	Client is playing but has not yet fetched all future media data.
- Playing: 						Client is playing and has fetched all future media data.
- Paused: 						Client has been paused by user.
- Stopped: 						Client has been stopped by user or due to end of media session.
The current buffer level is also reported for each change of state. The buffer level indicates the duration in milliseconds of media time of future content which has already been buffered. 
Note: The client state and the depth of the media buffer is useful to be able to understand the behaviour of the client and for assessment of the perceived end-user quality due to initial buffering and rebuffering occurances. 
8.5.2.6 Average Throughput
This metric indicates the average throughput (bandwidth) that is observed by the client during the reporting interval. The metric name is "AvgThroughtput”. The metric unit is expressed in bits per second.
The average throughput is measured as the total amount of bits that are received during the reporting period divided by the activity time during the reporting period. The activity time during the period is the time during which at least one GET request is still not completed (i.e. excluding inactivity time during the reporting period).
The syntax of this metric is given in section 8.5.3.
Note: The Average Throughput metric reports may be used to estimate the throughput variation and distribution among clients and possibly to optimize the representation bandwidth offerings.
8.5.2.7 Accumulated Inactivity Time
This metric reports the accumulated time periods, during which no pending (not yet completed) GET requests exist at the client. The accumulated inactivity time represents the time during the measurement period during which the network connection at the client is idle. Additionally, the type of the inactivity may also be indicated, if known and consistent throughout the reporting period. The inactivity may be due to a user request (e.g. Pause), a client measure to control the buffer, or due to an error case.
The metric name is "InactivityTime". The metric unit is expressed in milliseconds.
Note: this metric may be used to evaluate the suitability of the representation offering for the client (higher inactivity points to not suitable representation choice). 
8.5.2.8 Resource Not Accessible
This metric is used to report errors in fetching a resource from the server. The metric reports the URL of the resource, the type of the resource, the HTTP error message that was received, and the time at which the unsuccessful fetch was attempted. The metric name is "ResourceNotAccessible".
Note: this metric may be used by the content provider to identify the source of erroneous resource accesses.
8.5.2.9 Buffer Level
This metric reports the buffer level at the sampling time, which is the end of the reporting interval. The buffer level is expressed in milliseconds. The metric name is "BufferLevel".
Note: this metric may be used to get an overview of the client buffering behavior.
8.5.2.10 Rebuffering
This metric reports any rebuffering events that have been terminated during the current reporting period. The rebuffering event starts when the playback is stopped due to non-availability of media data in the buffer for playback. The rebuffering event is considered terminated when the buffer level reaches the indicated minimum buffering time again. The metric reports the time at which the rebuffering event occurred and the duration of the rebuffering event (until the event is terminated).
The metric name is "Rebuffering".
Note: this metric reflects the disruption in the user experience that resulted from playback interruption.
8.5.2.11 Initial Playout Delay
This metric reflects the initial playout delay from submitting the first GET request for the first media segment until the first media sample is removed from the buffer. The metric unit is in milliseconds. The metric name is "InitialPlayoutDelay".
Note: this metric may be used together with the MPDFetchTime and the InitSegmentFetchTime to estimate the delay for the playback startup at the client.
8.5.2.12 Audio/Video Media
These metrics describes the characteristics of the audio/video media consumed during the measurement period. The media codec used at the time of reporting is indicated by its mime type, including profile and level. The number of media frames and number of media bytes consumed during the measurement period are also reported.  For video media the width and height in pixels at the time of reporting is reported.
The metric name is either "AudioMedia" or "VideoMedia".
Note: The basic media characteristics, together with buffering event information reported by the client state metric, are useful for an assessment of the perceived end-user quality.
	Second Change


8.5.3 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:2010:HSD:receptionreport" 
xmlns="urn:3gpp:metadata:2010:HSD:receptionreport" 
elementFormDefault="qualified">

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

<xs:complexType name="receptionReportType">
	<xs:choice>
		<xs:element name="statisticalReport" type="starType" minOccurs="0"
                    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="0" maxOccurs="unbounded"/>	
			
		<xs:any namespace="##other" processContents="skip" 
				minOccurs="0" maxOccurs="unbounded"/>
	</xs:sequence>
	<xs:attribute name="ContentURI" type="xs:anyURI" use="required"/>
	<xs:attribute name="clientId" type="xs:string" use="optional"/>
	<xs:attribute name="PeriodID" type="xs:string" use="required"/>
    <xs:attribute name="RepresentationID" type="xs:string" use="required"/>
    <xs:attribute name="ReportTime" type="xs:dateTime" use="required"/>
    <xs:attribute name="ReportDuration" type="xs:duration" use="required"/>
	<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="QoEMetricsType">
	<xs:choice>
		<xs:element name="ClientState" type="clientStateType" />
		<xs:element name="MpdFetchTime" type="fetchType" />
		<xs:element name="InitSegmenFetchTime" type="fetchType" />
		<xs:element name="RepresentationSwitchEvent" type="reprSwitchType" />
        <xs:element name="AverageThroughput" type="xs:integer" />
        <xs:element name="InactivityTime" type="xs:integer" />
        <xs:element name="ResourceNotAvailable" type="resourceNotAvailableType" />
        <xs:element name="BufferLevel" type="xs:integer" />
        <xs:element name="Rebuffering" type="xs:integer" />
        <xs:element name="InitialPlayoutDelay" type="xs:integer" />
		<xs:element name="VideoMedia" type="mediaStatType" />
		<xs:element name="AudioMedia" type="mediaStatType" />
		<xs:any namespace="##other" processContents="skip" 
				minOccurs="0" maxOccurs="unbounded"/>
	</xs:choice>
	<xs:attribute name="AbsTime" type="xs:dateTime" use="optional"/>
	<xs:attribute name="MediaTime" type="xs:duration" use="optional"/>
	<xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:complexType name="clientStateType">
	<xs:attribute name="State" type="xs:clientStatesType" use="required"/>
	<xs:attribute name="BufferDepth" type="xs:unsignedInt" use="required"/>
    <xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:simpleType name="clientStatesType">   
	<xs:restriction base="xs:string">
		<xs:enumeration value="Buffering" />
		<xs:enumeration value="PlayingAndBuffering" />
		<xs:enumeration value="Playing" />
		<xs:enumeration value="Paused" />
		<xs:enumeration value="Stopped" />
	</xs:restriction>
</xs:simpleType>       

<xs:complexType name="fetchType">
	<xs:attribute name="Resource" type="xs:anyURI" use="required"/>
	<xs:attribute name="FetchDuration" type="xs:unsignedInt" use="optional"/>
	<xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:complexType name="reprSwitchType">
	<xs:attribute name="ReprIdOld" type="xs:string" use="optional"/>
	<xs:attribute name="ReprIdNew" type="xs:string" use="required"/>
	<xs:attribute name="SwitchDuration" type="xs:unsignedInt" use="required"/>
	<xs:attribute name="BufferDepthOld" type="xs:unsignedInt" use="optional"/>
	<xs:attribute name="BufferDepthNew" type="xs:unsignedInt" use="optional"/>
	<xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:complexType name="mediaStatType">
	<xs:attribute name="Codec" type="xs:string" use="required"/>
	<xs:attribute name="Frames" type="xs:unsignedInt" use="required"/>
	<xs:attribute name="Bytes" type="xs:unsignedInt" use="required"/>
	<xs:attribute name="Width" type="xs:unsignedInt" use="optional"/>
	<xs:attribute name="Height" type="xs:unsignedInt" use="optional"/>
    <xs:anyAttribute processContents="skip"/>
</xs:complexType>



<xs:complexType name="resourceNotAvailableType" />
	<xs:attribute name="Url" type="xs:anyURI" use="required" />
    <xs:attribute name="Error" type="xs:integer" use="required" />
    <xs:attribute name="Resource" type="resourceType" use="required" />
</xs:complexType>        

<xs :simpleType name="resourceType">   
		<xs:restriction base="xs:string">
			<xs:enumeration value="MPD" />
			<xs:enumeration value="InitSegment" />
			<xs:enumeration value="MediaSegment" />
        </xs:restriction>
</xs :simpleType>

</xs:schema>



The semantics of the different fields are provided in the following table:
	Name
	Description

	ContentURI
	URI of the MPD in case of an Adaptive HTTP Streaming session otherwise to the content itself on which the QoE report is based.

	ClientID
	Contains the MSISDN of the client.

	PeriodID
	Contains the identifier of the last Period that was being consumed by the client at the time of generating this report.

	RepresentationID
	Contains the identifier of the last Representation that was being consumed by the client at the time of generating the report.

	ReportTime
	UTC time at which the report was generated.

	ReportDuration
	The duration of time covered by the QoE report. 

	QoEMetrics
	Contains the reports for each of the QoE metrics. 
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