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1 Introduction

The Work Item on “Encoding formats, transport formats and media description signalling for interworking, QoE, and other enhancements to MTSI-MHI (MTSI_eMHI)” [1] targets to introduce support for performance measuring in MTSI. In earlier contributions [2] and [3] the need for such a mechanism was motivated and a number of existing solutions in 3GPP specifications were analyzed.

In [3] a approach based on OMA DM for metrics initiation and HTTP for transport of metrics was proposed. This contribution provides details on a solution based on these two assumptions. Similar to PSS and MBMS, the QoE Metrics reporting mechanisms consists of the following three parts:

· Metrics definitions (the measured characteristics)

· Metrics initiation (determining what metrics to report)

· Metrics reporting (the actual delivery of the measurements)

Although some of the aspects described above are quite similar to MTSI, there is one major difference. Whereas PSS and MBMS solutions are client-server based, in MTSI an end-to-end (multimedia) connection between two individual clients (UAs) is established. Hence, the actual measured values have to be reported to a third party (e.g. a server owned by a network operator).

2 Proposal

This section proposes solutions for the three main parts as described in the previous section for Quality of Experience (QoE) reporting in MTSI.
Metrics Definition

The Quality of Experience metrics as defined for PSS [5] and MBMS [6] have almost identical syntax and semantics. The same set can be used as the basis for the MTSI QoE metrics, extended with additional metrics specific to multimedia telephony services if necessary. 
The following PSS/MBMS metrics are not present since they are not relevant in the MTSI context:
· Rebuffering duration metric
· Initial buffering duration metric

· Content Access / Switch time

Furthermore for the “Jitter duration” metric the pre-defined threshold jitter value (100ms) used for MBMS and PSS should be adjusted to a value more suitable for MTSI.
Metrics Initiation

In the MTSI case, the initiation of QoE metrics reporting takes place between the UA and the metrics collection entity in the network (which may be owned by one of the network operators). Therefore it is proposed that the network operator indicates its preferences for the QoE metric reporting using (an extension of) the OMA DM Management Object defined in section 15 of [7].
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The Management Object tree is extended with an additional interior node in order to store the network preferences with regards to QoE reporting (as illustrated above).
A definition of the additional interior node follows below:

/<X>/QoE

This node groups the QoE metric reporting configuration information as requested by the network operator. The node contains leaves to enable metrics reporting, identification of the reception report servers and access points, QoE metrics to be reported and the reception reporting rules.
· Occurrence: ZeroOrOne

· Format: Node

· Access Type: Get, Add

· Value: N/A

/<X>/QoE/Enabled

This leaf indicates if QoE reporting is requested by the service provider.

· Occurrence: ZeroOrOne

· Format: Bool

· Access Types: Get, Replace

/<X>/QoE/Server

This leaf contains the URL for the server(s) to which the QoE reports should be sent. In case of multiple servers a random selection process identical to the reception server selection in MBMS is used. 
· Occurrence: ZeroOrMore

· Format: Chr

· Access Types: Get, Replace,  Add

/<X>/QoE/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.

· Occurrence: ZeroOrOne

· Format: Chr

· Access Types: Get, Replace, Add
/<X>/QoE/<X>/Metrics

This leaf gives the requested QoE metric reporting configuration. It provides in textual format the QoE metrics that need to be reported as well as the reporting frequency. The syntax of this leaf value corresponds to the definition of the “3GPP-QoE-Metrics” attribute syntax specified in [6] and [7].

· Occurrence: ZeroOrMore

· Format: Chr

· Access Types: Get, Replace,  Add

/<X>/QoE/<X>/Rules

This leaf provides the requested QoE metric reporting rules. It provides in textual format how the metrics are expected to be reported to the reporting server.

· Occurrence: ZeroOrMore

· Format: Chr

· Access Types: Get, Replace,  Add
These reception reporting rules can be used to control the amount of reception reports sent to the server (i.e. to prevent server overload). The “Rules” leaf follows the syntax and semantics as presented below: 

Send only caller reports to the reception server (ReportingSource/OnlyCallerReports)

This rule is used to determine the reporting metrics source. This could either be all participants in the call, or only the UE that is the initiator (i.e., caller) of the call. A parameter “source” is used to signal whether both parties (source = ”all”) or just the caller reports metrics (source = ”caller_only”).
Send reports for every Nth call made by the UE (SubsampleSessions)

Here N represents the parameter subsample_factor used to determine how many calls should be skipped. This means (subsample_factor - 1) calls should be skipped before the next call requires reporting of QoE metrics.

Send reports for at maximum M calls per time unit (LimitSessionRate)

For this rule one or two parameters are used. The first mandatory parameter max_sessions indicates the maximum number (M) of calls that report metrics within a specified time unit. Optionally the time_unit parameter specifies the length of the time unit (in seconds). The default value for this parameter is 1 second. This optional parameter can be completely discarded from the syntax if a default value of 1 second is acceptable in all cases. For example max_sessions = 5 and time_unit = 1 requires to report at most 5 calls in a time period of one second. An example of the general case is max_sessions = 5 and  time_unit = 3600, which indicates to report metrics for maximum 5 calls in a time period of one hour. In the absence of this rule, reporting for each call is required.

Send reports at minimum time interval of M calls per time unit (LimitSessionInterval)

For this rule one or two parameters are used. In this case M is equivalent to the first (mandatory) parameter min_interval which indicates the minimum time distance between the start (or end) of two successive calls that report metrics within a specified time unit. Optionally the second time_unit parameter specifies the length of the time unit (in seconds). The default value for this parameter is 1 second. This optional parameter can be completely discarded from the syntax if a default value of 1 second is acceptable in all cases.  For example min_interval = 5 and time_unit = 60 requires the time distance of two successive calls that report metrics to be at least 5 minutes apart.

Probability based reception reporting decision per call (SamplePercentage)

For this rule a single parameter sample_percentage is used. This parameter indicates the percentage of calls that require reception reporting. This is implemented by the UE by generating a number ranging from 0-100 according to a uniform probability density function. Depending on whether the generated value exceeds the threshold given by the reporting probability parameter, the metrics reporting is switched off or on.

Note that the basic sending rate and range can already be set using the syntax of the “3GPP-QoE-Metrics” in the “/<X>/QoE/<X>/Metrics” leaf (and therefore have been omitted from the rules list above).

The basic structure of the rule syntax consists of three major parts; the header field / attribute name (e.g. “3GPP-QoE-Rule”), the name of the specific rule and an optional list of parameters for that rule. This is formalized using the following notation:

rule




= 
"3GPP-QoE-Rule" ":" 1*(rule-spec)

rule-spec

= 
rule-name [“;” parameters]

rule-name 

= 
"OnlyCallerReports” | “SubsampleSessions” | 

“LimitSessionRate” | “LimitSessionInterval” | 

“SamplePercentage” | …

parameters

=
parameter *(“;” parameter)

parameter

=
name [“=” value ]

where name and value can be arbitrary strings denoting the name of the parameter and the value respectively. 
For example:


3GPP-QoE-Rule: LimitSessionRate; max_sessions=5; time_unit=3600


In this example at maximum five calls per hour will report QoE metrics to the server (for this particular UE).

Metrics Reporting

Since MTSI does not use RTSP, it makes sense to reuse the HTTP procedure from MBMS. In this case a XML description containing the metrics will be transmitted directly to the metrics collecting server using HTTP POST (i.e. reusing the existing MBMS metrics reporting solution).
Note that in the MBMS specification only post reporting is allowed. In the case of MTSI, the schema needs to be extended to allow for intermediate reports as well. Furthermore, the XML Schema needs to be extended to include timing information and session identification. The metrics report server is identified through the OMA DM Management Object described in the previous section.

The XML Schema in the body of the HTTP POST request is based on the schema used in MBMS extended in such a way that intermediate reporting of metrics is supported (as opposed to post-reporting only). For the post-reporting case the same schema is re-used.
The XML Schema for the reception reports is defined as follows:
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" …/>


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


<xs:complexType name="receptionReportType">



<xs:sequence>




<xs:element name="qoePostReportMetrics" type="qoePostReportMetricsType" minOccurs="0" maxOccurs="1"/>




<xs:element name="qoeIntermediateReportMetrics" type="qoeIntermediateReportMetricsType" minOccurs="0" maxOccurs="unbounded"/>




<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="callId" type="xs:string" use="optional"/>



<xs:attribute name="clientId" type="xs:string" use="optional"/>



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="qoePostReportMetricsType">



<xs:sequence>




<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="mediaId" type="xs:string" use="required"/>



<xs:attribute name="totalCorruptionDuration" type="unsignedLongVectorType" use="optional"/>



<xs:attribute name="numberOfCorruptionEvents" type="unsignedLongVectorType" use="optional"/>



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



<xs:attribute name="totalNumberofSuccessivePacketLoss" type="unsignedLongVectorType" 




use="optional"/>



<xs:attribute name="numberOfSuccessiveLossEvents" type="unsignedLongVectorType" use="optional"/>



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



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



<xs:attribute name="numberOfJitterEvents" type="unsignedLongVectorType" use="optional"/>



<!—Additional MTSI specific metrics to be inserted -->



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="qoeIntermediateReportMetricsType">



<xs:sequence>




<xs:any namespace="##other" processContents="skip" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="mediaId" type="xs:string" use="required"/>



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



<xs:attribute name="corruptionDuration" type="xs:unsignedLong" use="optional"/>



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


<xs:attribute name="numberOfSuccessivePacketLoss" type="xs:unsignedLong" use="optional"/>



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



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



<!—Additional MTSI specific metrics to be inserted -->



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:simpleType name="doubleVectorType"



<xs:list itemType="xs:double"/>


</xs:simpleType> 


<xs:simpleType name="integerVectorType"



<xs:list itemType="xs:integer"/>


</xs:simpleType>

</xs:schema>
In this schema, the syntax of the “timeStamp” attribute is based on the NTP format. The call identification attribute “callId” of the metrics reception report is used in order to uniquely identify the call. The media identification attribute “mediaId” is required in order to identify a RTP Session within the call (e.g. audio, video or text). The client identification attribute “clientId” is used to uniquely identify the UE.
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