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1 Introduction

Quality-of-Experience reporting has been a very useful feature in PSS[1]. It provides a tool for the service provider to collect information about a finished (or still-ongoing) streaming session. The information collected from multiple users may be used to detect any issues in the server behavior or in some client implementations, as well as in the service provisioning. 

Therefore, QoE is intended to be supported in HTTP Streaming. The support for QoE for HTTP Streaming is ambiguous and not clearly specified. In this document, we define requirements for QoE reporting for HTTP Streaming and Progressive Download.
2 Scope and Requirements
The following requirements for the QoE reporting procedures shall be satisfied:

· It shall be possible to trigger QoE reporting via the MPD 

· For progressive download, it shall be possible to trigger QoE reporting via a OMA DM MO

· The reporting format shall be in XML and it shall be delivered via HTTP

· It shall be possible to request period reporting as well as reporting at the end of the client session
3 Proposal
3.1 Reporting Trigger in MPD
We propose extensions to the MPD to trigger QoE reporting at the client. The following element is added at the MPD level:
	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	
	
	
	

	    QoE
	E
	0,1
	O
	This element contains information to trigger QoE reporting at the client.

	        APN
	A
	0,1
	
	This attribute gives the access point that should be used for sending the QoE reports.

	        Format
	A
	0,1
	O

Default: no compression
	This field gives the requested format for the reports. Possible formats are: “uncompressed” and “gzip”.

	        SamplePercentage
	A
	0,1
	O

Default: all clients should report QoE
	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.

	        LimitSessionInterval
	A
	0,1
	O

Default: all client session should report QoE
	Gives the minimum time between QoE reporting for two different HSD sessions.

	        MeasureResolution
	A
	0,1
	O

Default: all measure range
	When specified, it indicates the time over which each metric is measured. If not specified, reporting should happen at the end of the client session.

	        MeasureRange
	A
	
	O

Default: all content duration
	When specified, it indicates the time during which QoE reporting is requested.  When not present, QoE reporting is requested for the whole duration of the content.

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

	        ReportingServer        
	A
	1
	M
	The reporting server URL to which the reports will be sent.


3.2 Reporting Trigger in OMA DM MO

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
3.3 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="1"/>




<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:anyAttribute processContents="skip"/>

</xs:complexType>

</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.

	QoEMetrics
	Contains the reports for each of the QoE metrics. The exact format is to be specified based on the agreed metrics.


4 References
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