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******** Start change 1 ********
8.4.2
QoE Metrics

An MBMS client should measure the metrics at the transport layer after FEC decoding (if FEC is used), but may also do it at the application layer for better accuracy.
The reporting period for the metrics is the whole streaming duration and the measurement resolution of each reported metrics value is defined by the "Measure-Resolution" field in the SDP. The reporting period may be less than the session duration, because of late joiners or early leavers. The reporting period shall not include any voluntary event that impacts the actual play, such as pause, or any buffering or freezes/gaps caused by them.
The following metrics shall be derived by the MBMS client implementing QoE. All the metrics defined below are only applicable to at least one of audio, video, speech and timed text media types, and are not applicable to other media types such as synthetic audio, still images, bitmap graphics, vector graphics, and text. Any unknown metrics shall be ignored by the client and not included in any QoE report. Among the QoE metrics, corruption duration, successive loss of RTP packets, frame-rate deviation and jitter duration are of media level, whereas initial buffering duration, rebuffering duration, content access/switch time and network resource are of session level.
******** End change 1 *********

******** Start change 2 ********
8.4.2.8
Network Resource

The Network_Resource identifies the cell which has been used during each measurement  period.  

The syntax for the metric "Network_Resource" is as defined in sub-clause 8.3.2.1.

The cell is identified by the Cell Global Identity (as described in 3GPP TS 23.003 [77]), which is a concatenation of MCC, MNC, LAC and CI. It shall be coded as a text string as follows: Starting with the most significant bit, MCC (3 digits), MNC (2 or 3 digits depending on MCC value), LAC (4 hexadecimal digits) and CI (4 hexadecimal digits). 

Only one cell shall be reported per measurement period, even if more than one cell has been used during a measurement period or if reception is done simultaneously from several cells.

The cell used is stored in the vector NetworkResourceCellId. If the value in the vector for a resolution period is unchanged from the previous value, it is allowed to put the value “=” in the vector to indicate this. The vector is reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3)
******** End change 2 *********

******** Start change 3 *********
8.4.3
Example metrics initiation with SDP

This following example shows the syntax of the SDP attribute for QoE metrics. The session level QoE metrics description (Initial buffering duration, rebufferings and network resource) are to be monitored with a measurement resolution of 20 seconds and reported at the end of the session. Also video specific description of metrics (corruptions) are to be monitored and reported at the end from the beginning of the stream until the time 40s. Finally, audio specific description of metrics (corruptions) is to be monitored with a measurement resolution of 10s and reported at the end of the stream.

SDP example:
v=0
o=- 3268077682 433392265 IN IP4 63.108.142.6
s=QoE Enabled Session Description Example
e=support@foo.com
c=IN IP4 0.0.0.0
t=0 0
a=range:npt=0-83.660000
a=3GPP-QoE-Metrics:metrics={Initial_Buffering_Duration|Rebuffering_Duration|
   Network_Resource};rate=End;resolution=20
a=control:*
m=video 0 RTP/AVP 96
b=AS:28
a=3GPP-QoE-Metrics:metrics={Corruption_Duration};rate=End;range:npt=0-40
a=control:trackID=3
a=rtpmap:96 MP4V-ES/1000
a=range:npt=0-83.666000
a=fmtp:96profile-level-id=8;config=000001b008000001b50900012000
m=audio 0 RTP/AVP 98
b=AS:13
a=3GPP-QoE-Metrics:metrics={Corruption_Duration};rate=End;resolution=10
a=control:trackID=5
a=rtpmap:98 AMR/8000
a=range:npt=0-83.660000
a=fmtp:98 octet-align=1
a=maxptime:200
******** End change 3 *********

******** Start change 4 *********

9.5.3
XML Syntax for a Reception Report Request

Below is the formal XML syntax of reception report request instances.
<?xml version="1.0" encoding="UTF-8"?>

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

targetNamespace="urn:3gpp:metadata:2008:MBMS:receptionreport" 

xmlns="urn:3gpp:metadata:2008:MBMS:receptionreport" 


elementFormDefault="qualified">


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


<xs:complexType name="receptionReportType">



<xs:choice>




<xs:element name="receptionAcknowledgement" type="rackType"/>




<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="rackType">


<xs:sequence>



<xs:element name="fileURI" type="xs:fileUriType" 




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


</xs:sequence>

</xs:complexType>

<xs:complexType name="starType">



<xs:sequence>




<xs:element name="fileURI" type="fileUriType" minOccurs="0" maxOccurs="unbounded"/>




<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="sessionType" type="sessionTypeType" use="optional"/>



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



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



<xs:attribute name="serviceURI" type="xs:anyURI" use="optional"/>



<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:simpleType name="sessionTypeType">


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



<xs:enumeration value="download"/>



<xs:enumeration value="streaming"/>


</xs:restriction>

</xs:simpleType>

<xs:complexType name="fileUriType">


<xs:simpleContent>



<xs:extension base="xs:anyURI">




<xs:attribute name="receptionSuccess" type="xs:boolean" use="optional" default="true"/>




<xs:attribute name="Content-MD5" type="xs:base64Binary" use="optional"/>




<xs:anyAttribute processContents="skip"/>



</xs:extension>


</xs:simpleContent>

</xs:complexType>

<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: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="medialevel_qoeMetricsType">


<xs:attribute name="sessionId" type="xs:string"/>


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


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


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


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



use="optional"/>


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


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


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


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


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

</xs:complexType>

<xs:simpleType name="doubleVectorType"

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

</xs:simpleType>

<xs:simpleType name="unsignedLongVectorType"

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

</xs:simpleType>

<xs:simpleType name="stringVectorType">


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

</xs:simpleType> 

</xs:schema>
9.5.3.1
Use of Specific Values

Void
9.5.3.2
Example XML for the Reception Report Request

<?xml version="1.0" encoding="UTF-8"?>

<receptionReport xmlns="urn:3gpp:metadata:2008:MBMS:receptionreport"



xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">


<receptionAcknowledgement>



<fileURI>http://www.example.com/mbms-files/file1.3gp</fileURI>



<fileURI>http://www.example.com/mbms-files/file2.3gp</fileURI>



<fileURI>http://www.example.com/mbms-files/file4.3gp</fileURI>


</receptionAcknowledgement>

</receptionReport>

A second example shows a statistical report for a streaming session.  Note that the cell used during the second measurement period is the same cell as was used during the first period (indicated by the "=" sign).
<?xml version="1.0" encoding="UTF-8"?>

<receptionReport xmlns="urn:3gpp:metadata:2008:MBMS:receptionreport"



xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"



xsi:schemaLocation="urn:3gpp:metadata:2008:MBMS:receptionreport receptionreport.xsd">


<statisticalReport 



clientId="clientID" 



sessionType="streaming" 



serviceURI="bmsc.example.com" 



serviceId="serviceID">



<qoeMetrics 




numberOfRebufferingEvents="0 1 0" 




initialBufferingDuration="3.213" 




totalRebufferingDuration="0 1.23 0"



networkResourceCellId="240012AF134EA = 240012AF1325E"
            contentAccessTime="2.621"




sessionStartTime="1219322514"




sessionStopTime="1219322541">

            <medialevel_qoeMetrics





sessionId="10.50.65.30:5050"





framerateDeviation="0.345 0.250 0.123" 





t="false" 





numberOfSuccessiveLossEvents="5 0 3" 





numberOfCorruptionEvents="6 5 2" 





numberOfJitterEvents="0 1 0" 





totalCorruptionDuration="152 234 147" 





totalNumberofSuccessivePacketLoss="25 0 6"





numberOfReceivedPackets="456 500 478"

            
totalJitterDuration="0 0.346 0"/>



</qoeMetrics>


</statisticalReport>

</receptionReport>

******** End change 4 *********
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