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[bookmark: _Toc300679635]Introduction
QoE reporting [1] provides information which allows monitoring quality of the provided multimedia service. Currently, statistics related to multimedia processing, such as corruption duration, re-buffering duration, initial buffering duration etc., are reported. The only reported context information is cell description which has been used during measurement period. However, this metric is limited to report only one cell per measurement period, even if more than one cell has been used during a measurement period or if reception was done simultaneously from several cells. As consequence, it may be difficult for a reporting server to make geographically accurate conclusions on reception conditions based on the currently collected metrics.
This document outlines the need for a new context metric from UE as part of MBMS QoE reporting framework.
Proposal
The proposal is to amend the existing QoE framework for MBMS streaming and download session with location information metrics.
Motivation
The modern mobile devices are typically equipped with number of sensors able to gather contextual information. One of such sensors is a GPS receiver, which allows tracking geographical location of a mobile device. This section describes how data gathered by a GPS receiver can be utilized to potentially improve service delivery in MBMS.
The location metric reported by QoE framework enables better understanding and analysis of the collected data. Due to the collection of the proposed metric a service quality map, that tracks the geographical locations of various service outage regions in which service quality may be reduced, can be created. As consequence, operators would get more meaningful information about existing infrastructure. This information could be used to improve topological design, e.g. by defining new physical locations of network components such as base stations. 
The location metric could also be used to improve behaviour and robustness of existing services. Reactive algorithms, where an event is first detected (e.g. a drop in service quality), and then an action is taken, either by the client or the server, could be replaced by predictive algorithms, where client or server utilizing client context data together with historical QoE collected data.
[bookmark: _GoBack]Some research works utilizing location information for predictive reaction to expected network conditions can be found in [2][3][4].
Example Syntax and Semantic
Note: The example is written in the form of possible addition to the 26.346 document.
The metric "Location" indicates the geographical location of MBMS client during the session reception.
The syntax for the "Location" is as defined in sub-clause 8.3.2.1 of [1].
The metric is reported as a sequence of geographical locations expressed as triples (longitude, latitude, and time). "Location" is a session level parameter. This metric is reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3 of [1]).
The suggested interval between the consecutive measurements of the geographical location is provided by LI parameter. The LI parameter is used with the "Location" parameter in the "3GPP-QoE-Metrics" attribute. The value of LI shall be set by the server. The unit of the parameter is second. The syntax for LI to be included in the "att-measure-spec" (sub-clause 8.3.2.1 of [1]) is as follows:
· LI = "LI" "=" 1*DIGIT 
Additions to sub-clause 9.4.6 of [1] are as follows:
· locationTime attributes identifies the NTP time when the location measurement was taken.
Additions to XML schema of the Reception Report request in sub-clause 9.5.3 of [1] are as follows:   
<xs:complexType name="qoeMetricsType">
		<xs:sequence>
			<xs:element name="medialevel_qoeMetrics" type="medialevel_qoeMetricsType" 
				minOccurs="0" maxOccurs="unbounded"/>
			<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>
		</xs:sequence>
		<xs:element name="locationMetric" type="locationMetricType" minOccurs="0" maxOccurs="1"/>
		<xs:attribute name="totalRebufferingDuration" type="xs:doubleVectorType" use="optional"/>
		<xs:attribute name="numberOfRebufferingEvents" type="xs:unsignedLongVectorType"
            use="optional"/>
		<xs:attribute name="initialBufferingDuration" type="xs:double" use="optional"/>
    		<xs:attribute name="contentAccessTime" type="xs:double" use="optional"/>
		<xs:attribute name="sessionStartTime" type="xs:unsignedLong"/>
		<xs:attribute name="sessionStopTime" type="xs:unsignedLong"/>
		<xs:attribute name="networkResourceCellId" type="xs:stringVectorType" use="optional"/>
		<xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:complexType name="locationMetricType">
		<xs:sequence>
		  		<xs:element name="location" type="locationType" minOccurs="1" maxOccurs="unbounded"/>
			<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>
		</xs:sequence>
</xs:complexType>

<xs:complexType name="locationType">
		 <xs:sequence>
				<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>
		 </xs:sequence>
		 <xs:attribute name="locationTime" type="xs:unsignedLong " minOccurs="0">
<xs:attribute name="latitude" type="latitudeType" use="required"/>
<xs:attribute name="longitude" type="longitudeType" use="required"/>
</xs:complexType>

<xs:simpleType name="latitudeType">
<xs:restriction base="xsd:decimal">
<xs:minInclusive value="-90.0"/>
<xs:maxInclusive value="90.0"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="longitudeType">
<xs:restriction base="xs:decimal">
<xs:minInclusive value="-180.0"/>
<xs:maxExclusive value="180.0"/>
</xs:restriction>
</xs:simpleType>
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