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1 Introduction
At SA4#89 meeting, SA4 discussed IQoE (Improved Streaming QoE Reporting in 3GPP Services and Networks) [1] and finally a LS was approved, which RAN2 will treat in [2]. 
This discussion paper is to provide technical analysis based on this LS.
2 Discussion
2.1
Analysis of the SA4 LS
As indicated in the LS, a Rel-14 SA4 Work Item IQoE [3] was approved by 3GPP SA in March 2016. One objective of this WI is to study the service delivery performance of 3rd party streaming services over MNOs’s networks. At SA4#89 meeting, regarding how the DASH client in the UE report QoE metrics result back to the QoE server, SA4 discussed two possible options.
Option 1: Direct QoE metric reporting
The DASH client performs the QoE metrics measurement and collection, and reports it back to the QoE server via HTTP.

Option 2: Indirect QoE metric reporting

The DASH client performs the QoE metrics measurement and collection, and reports it back to the TCE using MDT procedure. The TCE forwards the QoE metric measurement to the QoE server.
The details of both options can be found in clause 5.6 in the TR 26.909 v0.4.0, attached to the LS. Here we provide a detailed description of both options.
The following figure is from TR 26.909 v0.4.0. Option 1 in the LS is option a) in the figure, and option 2 in the LS is option b) in the figure. Both options are RAN network assisted approach.
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Figure 1: Options for supporting QoE reporting
In table 1, we provide some analysis of option 1 and option 2.
Table 1: Analysis of option 1 and option 2

	
	Option 1, i.e. option a) in figure 1)
	Option 2, i.e. option b) in figure 1)

	UE measurement configuration
	3GPP Network configures QoE reporting by using the quality reporting scheme defined in SA4 spec, i.e. section 10.5 in TS 26.247. This section is also listed in Annex 5.1.
	3GPP Network configures QoE measurement reporting by using RAN signalling.

	UE measurement collection
	DASH client collects QoE metrics
	DASH client collects QoE metrics

	UE measurement reporting
	From: DASH Client (inside UE)
To: QoE Server

Via: HTTP protocol (listed in Annex 5.1).
So the whole process is "transparent" to the 3GPP Network.
	From: DASH Client (inside UE)
To: QoE Server

Via:
(1) from DASH Client to AS layer, and from the UE to the eNB/RNC
(2) from eNB/RNC to TCE
(3) from TCE to QoE server


According to TS 37.320 MDT stage-2 description, the concept of the MDT mechanism includes UE measurement configuration, UE measurement collection and reporting. From RAN point of view, the eNB/RNC controls UE measurement configuration and collects UE measurement reporting.

According to table 1, it can be seen that option 2 follows the concept of the MDT mechanism.
For option 1, it can be seen that RAN configures the measurements to the UE, but using the configuration defined in SA4. Later, it is the QoE Server which directly collects the measurement results from the UE side, and RAN cannot get the measurement results because they are transmitted via HTTP protocol. In this case, option 1 does not follow the concept of the MDT mechanism.
Observation 1: Option 1 does not follow the concept of the MDT mechanism and option 2 follows the concept of the MDT mechanism.
In the incoming LS [2], the action to RAN2 is as below:
To RAN2 group:
ACTION: 
SA4 respectfully asks RAN2 to check the feasibility of MDT enhancement for QoE metrics configuration and consider option 1 and/or option 2 for QoE metrics reporting.
Firstly, as analyzed in table 1, option 2 is feasible and has some impacts to RAN2 specifications. Secondly, based on observation 1, we proposed to consider option 2 for QoE metrics reporting since it follows the concept/framework of the MDT mechanism.
Proposal 1: Regarding the response to the SA4 LS, it is proposed to reply that:
· Option 2 is feasible and follows the MDT enhancements concept/framework; this option has some impacts to RAN2 specifications
· Option 1 does not follow the MDT enhancements concept/framework
Proposal 2: If proposal 1 is agreeable, it is proposed to send a response LS to SA4, cc SA5.
2.2
Discussion on option 2
2.2.1
Technical analysis on option 2
2.2.1.1
QoE measurement collection mode
In Rel-10, MDT was introduced and there are two modes: Logged MDT and Immediate MDT. Figure 2 shows Immediate MDT procedure and figure 3 shows logged MDT procedure. It is noted that the two figures are about LTE, and there are similar procedures in UMTS.
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Figure 2: Immediate MDT procedure
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Figure 3: Logged MDT procedure
Since streaming services are only active in CONNECTED mode, option 2 should only consider Immediate mode. Option 2 should be considered for both LTE and UMTS because streaming services are important in both networks.
Proposal 3: It is proposed RAN2 to agree on applying QoE measurement collection only in the connected mode, for both LTE and UMTS.
2.2.1.2
QoE measurement metrics
In section 4.3.2 in the TR 26.909 v0.4.0 (attached in the LS [2]), in order to support A/V MOS estimation by 3GPP system, the mapping and check between TS26.247 and P.NATS are provided (section 4.2 provides an introduction of P.NATS). Section 4.3.2 is copied in Annex 5.2 for reference.
We highlight the corresponding metrics in yellow and we have the following observation:
Observation 2: Option 2 needs the following QoE metrics:
· For Video stream: (1) @bandwidth, (2) @codec, (3) @duration, (4) @width, (5) @height
· For Audio stream: (6) @bandwidth, (7) @duration, (8) @codecs

· ForStalling: (9) InitialPlayoutDelay, (10) Play List

In addition, as an enhancement on A/V MOS estimation, an additional input parameter "Visual size" is under consideration by SA4 (see the highlighted part in section 4.3.3.1 in Annex 5.2).
2.2.1.3
QoE measurement configuration and reporting
In order to let the UE perform QoE measurement collection, the network needs to send an indication to the UE, and then the UE could report QoE measurement results if available. The procedures are similar as the existing Immediate MDT procedure.
Proposal 4: For option 2, it is proposed RAN2 to allow configuring an indication to the UE for QoE measurement collection.
Proposal 5: For option 2, it is proposed RAN2 to introduce QoE measurement results into the measurement report message.
Currently in RRC specifications, there are event trigger type and periodical trigger type for measurement configuration.
For the periodical trigger type, it should be considered for the QoE measurement reporting, because operators may want to have statistics of user experience based on periodical data. In Annex 5.1, there is also reporting interval for quality reporting scheme for DASH, i.e. if @reportinginterval is present; it indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report.
For the event trigger type, there may be two ways:

Option (a): If some event happens in application layer, the UE reports QoE measurement results if available
Option (b): If some event happens in AS layer (e.g. A3), the UE reports QoE measurement results if available
For option (a), there may be lots of events, e.g. if codec changes, or if InitialPlayoutDelay meets some criteria, or if the streaming session has ended (this trigger event has already been specified regarding @reportinginterval in SA4, see Annex 5.1).
For option (b), currently there are lots of measurement events in RRC specification, and most of them are triggered based on radio conditions. If every time QoE measurements have to be reported with legacy measurement events, uplink transmission overhead may be a problem.
In general, periodical trigger type is very useful. Event trigger type may be more complicated than periodical trigger type due to diverse events, but we are open to think about it.
Proposal 6: For QoE measurement reporting type, it is proposed RAN2 to agree that periodical trigger type can be used.

Proposal 7: For QoE measurement reporting type, it is proposed RAN2 to discuss which event trigger type can be considered.

2.2.1.4
UE capability
If QoE measurement collection feature is to be introduced, we consider it as a new and optional feature, so it is proposed to introduce new UE capabilities.
Proposal 8: It is proposed RAN2 to introduce two new UE capabilities of QoE measurement collection procedures, one is for LTE and the other one is for UMTS. Both UE capabilities are optional.
2.2.2
Potential standard impacts of option 2
In RAN2 we foresee the following specification impact:

· Minor stage-2 impact

· Minor impact to TS 36.306 and 25.306. Reason: a new UE capability may be introduced
· Some impacts to TS 36.331 and 25.331. Reason: based on existing RRC messages, some new IEs and corresponding procedural text may be introduced
3 Conclusion

In this discussion paper, based on the LS [2], we provide analysis on QoE measurement collection for streaming services.
We have the following observations:

Observation 1: Option 1 does not follow the concept of the MDT mechanism and option 2 follows the concept of the MDT mechanism.
Observation 2: Option 2 needs the following QoE metrics:

· For Video stream: (1) @bandwidth, (2) @codec, (3) @duration, (4) @width, (5) @height

· For Audio stream: (6) @bandwidth, (7) @duration, (8) @codecs

· ForStalling: (9) InitialPlayoutDelay, (10) Play List

It is proposed:

Proposal 1: Regarding the response to the SA4 LS, it is proposed to reply that:

· Option 2 is feasible and follows the MDT enhancements concept/framework; this option has some impacts to RAN2 specifications

· Option 1 does not follow the MDT enhancements concept/framework
Proposal 2: If proposal 1 is agreeable, it is proposed to send a response LS to SA4, cc SA5.

Proposal 3: It is proposed RAN2 to agree on applying QoE measurement collection only in the connected mode, for both LTE and UMTS.
Proposal 4: For option 2, it is proposed RAN2 to allow configuring an indication to the UE for QoE measurement collection.

Proposal 5: For option 2, it is proposed RAN2 to introduce QoE measurement results into the measurement report message.
Proposal 6: For QoE measurement reporting type, it is proposed RAN2 to agree that periodical trigger type can be used.

Proposal 7: For QoE measurement reporting type, it is proposed RAN2 to discuss which event trigger type can be considered.

Proposal 8: It is proposed RAN2 to introduce two new UE capabilities of QoE measurement collection procedures, one is for LTE and the other one is for UMTS. Both UE capabilities are optional.
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5 Annex
5.1
Quality Reporting Scheme for DASH and Quality Reporting Protocol in TS 26.247
10.5 
Quality Reporting Scheme for DASH

This section specifies a 3GP-DASH quality reporting scheme. 

The quality reporting scheme is signaled using in the Reporting element in the Metrics element. The URN to be used for the Reporting@schemeIdUri shall be "urn:3GPP:ns:PSS:DASH:QM10". 

The reporting scheme shall use the quality reporting protocol defined in section 10.6.

The semantics and XML syntax of the scheme information for the 3GP-DASH quality reporting scheme are specified in Table 34 and Table 35, respectively. 

Table 34: Semantics of Quality Reporting Scheme Information

	Element or Attribute Name
	Use
	Description

	
	@apn 
	O
	This attribute gives the access point that should be used for sending the QoE reports.

	
	@format
	O
	This field gives the requested format for the reports. Possible formats are: “uncompressed” and “gzip”.

	
	@samplepercentage
	O
	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.

	
	@reportingserver
	M
	The reporting server URL to which the reports will be sent.

	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report.

	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 35: Syntax of Quality Reporting Scheme Information

	<?xml version="1.0"?>
<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreaming:2009:qm" 
    attributeFormDefault="unqualified" 
    elementFormDefault="qualified"  
    xmlns:xs="http://www.w3.org/2001/XMLSchema"
    xmlns:xlink="http://www.w3.org/1999/xlink"
    xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreaming:2009:qm">
    
    <xs:annotation>
        <xs:appinfo>3GPP DASH Quality Reporting</xs:appinfo>
        <xs:documentation xml:lang="en">
            This Schema defines the quality reporting scheme information for 3GPP DASH.
        </xs:documentation>
    </xs:annotation>

    
    <xs:element name="ThreeGPQualityReporting" type="SimpleQualityReportingType"/>
    
    <xs:complexType name="SimpleQualityReportingType">
        <xs:attribute name="apn" type="xs:string" use="optional"/>
        <xs:attribute name="format" type="FormatType" use="optional"/>
        <xs:attribute name="samplePercentage" type="xs:double" use="optional"/>
        <xs:attribute name="reportingServer" type="xs:anyURI" use="required"/>
        <xs:attribute name="reportingInterval" type="xs:unsignedInt" use="optional"/>
    </xs:complexType>
    
    <xs:simpleType name="FormatType">   
        <xs:restriction base="xs:string">
            <xs:enumeration value="uncompressed" />
            <xs:enumeration value="gzip" />
        </xs:restriction>
    </xs:simpleType>
    
</xs:schema>

	


10.6 
Quality Reporting Protocol

10.6.1
General

The quality reporting protocol consists of:

-
 The XML-based report format defined in section 10.6.2

- 
The reporting protocol defined in section 10.6.3

The MIME type of an XML-formatted QoE report shall be “application/3gpdash-qoe-report+xml” as defined in Annex J.

10.6.2
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="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: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>


10.6.3
Reporting Protocols

If a specific metrics server has been configured, the client shall send QoE reports using the HTTP (RFC 2616) [9] POST request carrying XML formatted metadata in its body. 

An example QoE reporting based on HTTP POST request signalling is shown below:

	POST http://www.exampleserver.com HTTP/1.1

Host: 192.68.1.1

User-Agent: Mozilla/4.0 (compatible; MSIE 8.0; Windows NT 6.1; Trident/4.0)

Content-Type: text/xml; charset=utf-8

Content-Length: 4408

	<?xml version="1.0"?>
<ReceptionReport contentURI="http://www.example.com/content/content.mpd" clientID="35848574673" xmlns="urn:3gpp:metadata:2011:HSD:receptionreport"  
xsi:schemaLocation="urn:3gpp:metadata:2011:HSD:receptionreport DASH-QoE-Report.xsd" 

    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
    <QoeReport periodID="Period1" reportTime="2011-02-16T09:00:00" reportPeriod="500">
        <QoeMetric>
            <HttpList>
                <HttpListEntry type="MPD" url="http://www.example.com/content/content.mpd" trequest="2011-02-16T08:59:30" tresponse="2011-02-16T08:59:31" interval="50"> 
                   <Trace s="2011-02-16T08:59:30Z" d="171" b="2367 1990 2463 1254"/>

                </HttpListEntry> 

                <HttpListEntry type="InitializationSegment" url="http://www.example.com/content/initRep1.3gp" trequest="2011-02-16T08:59:40" tresponse="2011-02-16T08:59:41" interval="200"> 
                   <Trace s="2011-02-16T08:59:40.5Z" d="159" b="9345"/>

                </HttpListEntry> 

                <HttpListEntry type="InitializationSegment" url="http://www.example.com/content/initRep2.3gp" trequest="2011-02-16T08:59:41" tresponse="2011-02-16T08:59:42" interval="200">  
                   <Trace s="2011-02-16T08:59:41.5Z" d="123" b="6723"/>

                </HttpListEntry> 

                <HttpListEntry type="InitializationSegment" url="http://www.example.com/content/initRep3.3gp" trequest="2011-02-16T08:59:42" tresponse="2011-02-16T08:59:43" interval="200">  
                   <Trace s="2011-02-16T08:59:42.5Z" d="195" b="9786"/>

                </HttpListEntry> 

            </HttpList>
        </QoeMetric>
        <QoeMetric>
            <InitialPlayoutDelay>10000</InitialPlayoutDelay> 
        </QoeMetric>
    </QoeReport>
    <QoeReport periodID="Period1" reportTime="2011-02-16T09:08:20" reportPeriod="500">
        <QoeMetric>
            <BufferLevel>
                <BufferLevelEntry t="2011-02-16T09:08:19" level="84673"/>
                <BufferLevelEntry t="2011-02-16T09:08:20" level="93874"/>
            </BufferLevel> 
        </QoeMetric>
        <QoeMetric>
            <RepSwitchList>  
                <RepSwitchEvent to="Rep2"/> 
                <RepSwitchEvent to="Rep3"/> 
            </RepSwitchList>
        </QoeMetric>
    </QoeReport>
</ReceptionReport>

	


5.2
Supported Input parameter in TR 26.909
4.3.2

Supported Input parameter
In order to support Mode 0 quality assessment, the required parameter is listed in Table 4-3 below.
Table 4-3: ITU-T P.NATS model input parameter for Mode 0.
	ID 
	Description
	Values
	Frequency
	Modes available

	I.GEN
	

	0
	The resolution of the image displayed to the user
	Number of pixels (WxH) in displayed video
	Per media session
	All

	1
	The device type on which the media is played
	pc or mobile
	Per media session
	All

	I.11
	

	7
	Target Audio bit-rate 
	Bit-rate in kbps.
	Per media segment
	All

	8
	Segment duration
	Duration in seconds
	Per media segment
	All

	12
	Audio codec
	One of: AAC-LC, AAC-HEv1, AAC-HEv2,  AC3
	Per media segment
	All

	13
	Audio sampling frequency
	In Hz
	Per media segment
	All

	14
	Number of audio channels
	2
	Per media segment
	All

	I.13
	

	16
	Target Video bit-rate
	Bit-rate in kbps.
	Per media segment
	All

	13
	Video frame-rate
	Frame rate in frames per second.
	Per media segment
	All

	14
	Segment duration
	Duration in seconds
	Per media segment
	All

	15
	Video encoding resolution
	Number of pixels (WxH) in transmitted video
	Per media segment
	All

	16
	Video codec and profile
	One of: H264-baseline, H264-high, H264-main

	Per media segment
	All

	I.14
	

	22
	Buffering event start
	The start time of the buffering/stalling event in seconds relative to the start of the original video clip, expressed in media time (not wall clock time)

Note: This is 0 for initial buffering.
	Per buffering/ stalling event
	All

	23
	Event duration
	The duration of the buffering/stalling event in seconds.
	Per buffering/ stalling event
	All


TS26.247 [4] develops QoE metrics used for quality evaluation, in order to support video MOS calculation by 3GPP system. The mapping and check between TS26.247 and P.NATS are provided below.
Table 4-4 mapping between QoE metrics defined in 26.247 and input in P.NATS model for video stream
	Video Metrics needed for P.NATS model
	QoE metrics defined in 26.247
	Remark

	Description
	Value
	Metric
	Description
	

	Target Video bit-rate
	Bit-rate in kbps.
	Mpdinfo
	Provides the MPD information for the representation or subrepresentation identified by representationid and subreplevel, if present. 
Related attributes:
@bandwidth, @width, @height, @duration, and @codecs.
Note: codec attribute includes video codec profile information and video frame rate information
	Target Video bit-rate has been supported by @bandwidth attribute.
Video frame-rate and Video codec and profile have been supported by @ codec attribute.
Segment duration has been supported by @duration attribute.
Video encoding resolution has been supported by  @width and @height attributes.

	Video frame-rate
	Frame rate in frames per second.
	
	
	

	Segment duration
	Duration in seconds
	
	
	

	Video encoding resolution
	Number of pixels (WxH) in transmitted video
	
	
	

	Video codec and profile
	One of: H264-baseline, H264-high, H264-main


	
	
	


Table 4-5 mapping between QoE metrics defined in 26.247 and input in P.NATS model for audio stream
	Audio Metrics needed for P.NATS model
	QoE metrics defined in 26.247
	Remark

	Description
	Value
	Metric
	Description
	

	Target Audio bit-rate 
	Bit-rate in kbps.
	Mpdinfo
	Provides the MPD information for the representation or subrepresentation identified by representationid and subreplevel, if present. 
Related attributes:
@bandwidth, @duration, and @codecs.
Note: codec attribute includes audio codec profile information, audio sampling frequency and Number of audio channels information
	Target Audio bit-rate has been supported by @bandwidth attribute.
Audio codec, Audio sampling frequency and Number of audio channels have been supported by @ codecs attribute.
Segment duration has been supported by @ duration attribute.

	Segment duration
	Duration in seconds
	
	
	

	Audio codec
	One of: AAC-LC, AAC-HEv1, AAC-HEv2,  AC3
	
	
	

	Audio sampling frequency
	In Hz
	
	
	

	Number of audio channels
	2
	
	
	


Table 4-6 mapping between QoE metrics defined in 26.247 and input in P.NATS model for stalling
	Metrics needed for P.NATS model
	QoE metrics defined in 26.247
	Remark

	Description
	Value
	Metric
	Description
	

	Buffering event start
	The start time of the buffering/stalling event in seconds relative to the start of the original video clip, expressed in media time (not wall clock time)

Note: This is 0 for initial buffering.
	InitialPlayoutDelay 
	The playout delay for media start-up is measured as the time in milliseconds from the time instant of DASH player receives play-back-start trigger to the instant of media playout.

If the MPD has been delivered earlier before the user clicks, it may include the process time of MPD, the fetch time of some media segments which are required for media presentation, the process time of segments, and the time for media decode and render to the user.

If no MPD has been fetched earlier, it also needs to add the fetch time of MPD.
	It is only for initial buffering delay event

	Event duration
	The duration of the buffering/stalling event in seconds.
	Play 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.
	For the buffering event afterwards


The buffering event defined in P.NATS includes initial buffering and stalling information. Initial buffering delay in P.NATS is defined as the start time of the buffering/stalling event in seconds relative to the start of the original video clip and can map to the ‘InitialPlayoutDelay’ in 26.247.
For stalling information, P.NATS model requires the start time and end time of a stalling event. In TS26.247, QoE metric ‘Play List’ logs a list of playback periods of continuous delivery triggered by a user action (e.g., play, seek or resume action) till the stop of playout either due to re-buffering event, a user action, the end of the content, or a permanent failure. The stalling duration can be derived through those collected logged information.
As shown in Figure 4.3-1, the ‘Play List’ logged information includes T1,T2,T3, and T4 with associated information. The re-buffering duration equals to T2-T1.
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Figure 4.3-1: Logging information in Play List
Table 4-7 other input for P.NATS
	Metrics needed for P.NATS model
	QoE metrics defined in 26.247
	Remark

	Description
	Value
	Metric
	Description
	

	The resolution of the image displayed to the user
	Number of pixels (WxH) in displayed video
	N/A
	
	It is not specified in TS26.247. For operator managed streaming service, it may be obtained via other way, which is outside of scope. For OTT streaming service, the enhancement of QoE metrics is required.

	The device type on which the media is played
	pc or mobile

[screen size]
	N/A
	
	No need to specify since mobile is the default device in 3GPP.


Based on the above analysis, required inputs I.11, I.12, I.13 and I.14 for P.NATS are supported by QoE metrics in TS26.247 already. I.GEN input for P.NATS may require enhancement to TS26.247.
4.3.3
Further Parameters for Supporting Video Quality Monitoring

4.3.3.1
Additional Input Parameters

Two additional input parameters in consideration with potential benefit for enhancing video MOS estimation are provided in Table 4-8 below. 

	ID 
	Description
	Values
	Frequency
	Modes available

	A1
	Visual size
	Diagonal size of the viewed video area in cm
	Per media session
	All

	A2
	Video QP
	Average QP value 
	Per media segment
	See Note 1


Clauses 4.3.3.2 and 4.3.3.3 provide subjective quality evaluation results demonstrating the dependency of video quality MOS on these input parameters.

NOTE 1: This parameter is not currently applicable to Mode 0. Applicability to other modes is TBD.
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