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1 Introduction

HTTP-based Streaming and Download services have preliminary support for QoE reporting in Release 9 [1]. However, this functionality is not clearly differentiated from the QoE procedures for the regular (RTP-based) PSS streaming. On the one hand, the QoE metrics need to cover all relevant events and measurements for HSD services. On the other hand, the QoE initiation procedure needs to be adapted to HSD.

In this contribution we provide the definition for QoE metrics and QoE initiation procedures for HSD services, proposed to be implemented for Release 10.
2 Initiation and Reporting of QoE
The QoE reporting can be initialized using the MPD or by an OMA-DM managed object. The following MPD extensions (and similar objects in an OMA-DM MO tree) are used to trigger reporting and to define the requested QoE metrics to be reported.

	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	QoE
	E
	0,1
	O
	This element provides the information necessary to trigger QoE reporting for the current HSD content.

	    Server
	A
	0,n
	O

Default: send QoE data to MPD server
	When specified indicates one or more servers to which the QoE report shall be sent. The client selects one of the servers randomly at the start of the session. This field is mandatory when OMA config is done-.

	    APN
	A
	0,1
	O

Default: use same APN as for the media
	When specified indicates the APN which should be used when sending the QoE report.

	    Format
	A
	0,1
	O

Default: no compression
	When specified gives the requested format for the reports. Possible formats are uncompressed (plain) XML and gzip compressed XML.

	    MeasurementInterval
	A
	0,1
	O

Default: all measure range
	When specified, it indicates the time over which metrics are measured. 

	    ReportingInterval
	A
	0,1
	O

Default: report after each measurement interval
	When specified indicates how often reporting shall be done.  Shall be an integer multiple of the MeasurementInterval.

	    Rules
	A
	0,1
	O

Default: client shall report QoE data
	When specified contains statistical rules which defines if the client shall report or not.

	    MeasurementRange
	A
	0,1
	O

Default: all content duration
	When specified indicates the time during which QoE reporting is requested. 

	    Metrics
	A
	1
	M
	Lists all QoE metrics (separated by a comma) that the client is requested to report.


3 QoE Metrics for Adaptive HTTP Streaming
In this section, a set of  QoE metrics that are appropriate for HSD services is described. Note that timestamp values contain both the client clock time and the global content time, so that the metrics can be evaluated both from the end-user and the content perspective; for instance "2002-05-30T09:15:37.43[234.72]"
3.1 MPD Fetch
The metric "MPD Fetch" consists of three values:

· MPD Fetch Start: Indicates the timestamp when the MPD was requested.

· MPD Fetch URL: Indicates the URL to the MPD.

· MPD Fetch Delay: Indicates the time needed to fetch the MPD.
If multiple MPD fetches occur during a measurement interval, the values are given as vectors. Note that the value "MPD Fetch Delay" might be reported in a later measurement interval. If the MPD fetch is unsuccessful, the delay is reported as "-1".
3.2 Segment Fetch
The metric "Segment Fetch consists of three values:
· Segment Fetch Start: Indicates the timestamp when the segment was requested.

· Segment Fetch URL: Indicates the URL to the segment.

· Segment Fetch Delay: Indicates the time needed to fetch the segment.

If multiple segment fetches occur during a measurement interval, the values are given as vectors. Note that the value "Segment Fetch Delay" might be reported in a later measurement interval. If the segment fetch is unsuccessful, the delay is reported as "-1".
3.3 Representation Switch
The metric "Representation Switch" consists of two values:

· Representation Switch Start: Indicates the timestamp when the client decided to switch representation.

· Representation Switch Delay: Indicates the delay from the start of a representation switch until the new representation is played out.
If multiple representation switches occur during a measurement interval, the values are given as vectors. Note that the value "Representation Switch Delay" might be reported in a later measurement interval.
3.4 Initial Playout
The metric "Initial Playout" consists of two values:

· Initial Playout Start: Indicates the timestamp when the first content playout started.

· Initial Playout Delay: Indicates the delay from the time when the user requested to start the playout, until the first content was played out.
3.5 Rebuffering
The metric "Rebuffering" consists of  three values:

· Rebuffering Start: Indicates the timestamp when the client started to rebuffer.

· Rebuffering Delay: Indicates the delay between start of rebuffering and the continuation of playout.

If multiple rebufferings occur during a measurement interval, the values are given as vectors. Note that the value "Rebuffering Delay" might be reported in a later measurement interval.

3.6 Buffer Status

The metric "Buffer Status" consists of two values:

· Buffer Depth: Indicates the length (in playout time) of the future content which has already been buffered. The value is measured and reported at the end of each measurement interval.

· All Content Buffered: Indicates the time when all of the content has been buffered in the client.

3.7 Audio

The metric "Audio" consists of  three values:

· Audio Start: Indicates the timestamp when a change of audio codec was done.

· Audio Codec: Indicates codec-relevant information for the new codec.

· Audio Framerate: Indicates the average audio frame rate used until change of audio codec.

· Audio Bitrate: Indicates the average audio bitrate used until change of audio codec.

If multiple codec changes occur during a measurement interval, the values are given as vectors. Note that Audio Framerate and Audio Bitrate are reported whenever the codec is changed, but also at the end of each measurement interval.
3.8 Video

The metric "Video" consists of  four values:

· Video Start: Indicates the timestamp when a change of video codec was done.

· Video Codec: Indicates codec-relevant information for the new codec.

· Video Framerate: Indicates the average video frame rate used until change of video codec.

· Video Bitrate: Indicates the average video bitrate used until change of video codec.

If multiple codec changes occur during a measurement interval, the values are given as vectors. Note that Video Framerate and Video Bitrate are reported whenever the codec is changed, but also at the end of each measurement interval.

4 QoE 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="qoeReport" type="qoeReportType" 




minOccurs="0" maxOccurs="unbounded"/>


<xs:any namespace="##other" processContents="skip" 




minOccurs="0" maxOccurs="unbounded"/>

</xs:choice>
</xs:complexType>

<xs:complexType name="qoeReportType">

<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="ClientId" type="xs:string" use="optional"/>

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

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

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

<xs:complexType name="qoeMetricsType">

<xs:attribute name="ReportIntervalStart" type="xs:timestampType" use="optional"/>

<xs:attribute name="ReportIntervalEnd" type="xs:timestampType" use="optional"/>


<xs:attribute name="MPDFetchStart" type="xs:timestampVectorType" use="optional"/>

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

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

<xs:attribute name="SegmentFetchStart" type="xs:timestampVectorType" use="optional"/>

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

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

<xs:attribute name="RepresentationSwitchStart" type="xs:timestampVectorType" use="optional"/>

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

<xs:attribute name="InitialPlayoutStart" type="xs:timestampVectorType" use="optional"/>

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

<xs:attribute name="RebufferingStart" type="xs:timestampVectorType" use="optional"/>

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

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

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

<xs:attribute name="AudioStart" type="xs:timestampVectorType" use="optional"/>

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

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

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

<xs:attribute name="VideoStart" type="xs:timestampVectorType" use="optional"/>

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

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

<xs:attribute name="VideoBitrate" type="xs:doubleVectorType" use="optional"/>
    <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="timestampVectorType">
    <xs:list itemType="xs:timestampType"/>
</xs:simpleType>
<xs:simpleType name="timestampType">

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


<xs:pattern value="insert suitable timestamp pattern here"/>

</xs:restriction>
</xs:simpleType>
</xs:schema>


Proposal
We propose to discuss and adopt the new QoE metrics, the adjusted reporting format, and the extensions to the MPD and OMA-DM MO for triggering the reporting.
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