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===================== Start of change 1 ===================== 
8.3.2.1
SDP Description for QoE Metrics

Similar as in 3GPP TS 26.234 [47], an SDP attribute for QoE, which can be used either at session or media level, is defined below in [23] based on [14]:

· QoE-Metrics-line
= "a" "=" "3GPP-QoE-Metrics:" att-measure-spec *("," att-measure-spec)) CRLF

· att-measure-spec
= Metrics ";" Sending-rate [";" Measure-Range] 
                                     [";" Measure-Resolution] *([";" Parameter-Ext])
· Metrics
= "metrics" "=" "{"Metrics-Name *("|" Metrics-Name) " }"

· Metrics-Name
= 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except ";", ",", "{" 
or "}"
· Sending-Rate
= "rate" "=" 1*DIGIT / "End"
· Measure-Resolution
= "resolution" "=" 1*DIGIT ; in seconds
· Measure-Range
= "range" ":" Ranges-Specifier

· Parameter-Ext
= (1*DIGIT ["." 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7c / 0x7e)) 

· Ranges-Specifier
= as defined in RFC 2326 [76].

An MBMS server uses this attribute to indicate that QoE metrics are supported and shall be used if also supported by the MBMS client.  When present at session level, it shall only contain metrics that apply to the complete session. When present at media level, it shall only contain metrics that are applicable to individual media.

The "Metrics" field contains the list of names that describes the metrics/measurements that are required to be reported in a MBMS session (see sub-clause 8.4). The names that are not included in the "Metrics" field shall not be reported during the session.
In this version of the specification, the "Sending-Rate" shall be set to the value "End", which indicates that only one report is sent at the end of the MBMS session.

The optional "Measure-Resolution" field, if used, shall define a time over which each metrics value is calculated. The "Measure-Resolution" field splits the session duration into a number of equally sized periods where each period is of the length specified by the "Measure-Resolution" field. The "Measure-Resolution" field is thus defining the time before the calculation of a QoE parameter starts over. If the "Measure-Resolution" field is not present the metrics resolution shall cover the period specified by the "Measure-Range" field. If  the "Measure-Range" field is not present the metrics resolution shall be the whole session duration. 

The "Measure-Resolution" field shall take only one value for all session level metrics and only one value for all metrics associated to one media.
The optional "Measure-Range" field, if used, shall define the time range in the stream for which the QoE metrics will be reported. There shall be only one range per measurement specification. The range format shall be any of the formats allowed by the media. If the "Measure-Range" field is not present, the corresponding (media or session level) range attribute in SDP shall be used. If SDP information is not present, the metrics range shall be the whole session duration.
8.3.2.2
OMA-DM Configuration of QoE Metrics

As an alternative to configure the QoE reporting for each session (as specified in 8.3.2.1), OMA-DM can be used to specify the default QoE configuration. If such a default QoE configuration has been specified, it shall be used by the terminal for all subsequent MBMS sessions where no session-specific QoE configuration is received.

Any session-specific QoE configuration received shall always have higher priority, and will in such cases override any default OMA-DM QoE configuration for that session.
For OMA-DM QoE configuration the parameters are specified according to the following Managed Object (MO). Version numbering is included for possible extension of the MO.
The Management Object Identifier shall be: urn:oma:mo:ext-3gpp-mbmsqoe:1.0.
Protocol compatibility:  The MO is compatible with OMA Device Management protocol specifications, version 1.2 and upwards, and is defined using the OMA DM Device Description Framework as described in the Enabler Release Definition OMA-ERELD _DM-V1_2 [94].
The following nodes and leaf objects shall be contained under the 3GPP_MBMSQOE node if an MBMS client supports the feature described in this clause (information of DDF for this MO is given in Annex H):
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Node: /<X>

This interior node specifies the unique object id of a MBMS 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 MBMS client supports the “MBMS QoE metrics Management Object”. 

/<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 access point according to sub-clause 11.2.1.1.
-
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) [xx] is used.

-
Occurrence: ZeroOrOne

-
Format: chr

-
Minimum Access Types: Get

-
Values: “XML”, “GZIPXML”.

/<X>/Rule

This leaf provides in XML format the rules used to decide if and how the reports are sent to the QoE metrics report server. The XML scheme is described in sub-clause 9.5.1 and an example XML code is shown in sub-clause 9.5.2. Only the postReceptionReport part needs to be specified. Note that the reportType shall always be set to StaR.
-
Occurrence: ZeroOrMore

-
Format: chr

-
Minimum Access Types: Get 

-
Values: See clause 16.3.3.

/<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

/<X>/Session
The Session node is the starting point of the session level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Session/Metric

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 defined in clause 8.3.2.1.

-
Occurrence: ZeroOrMore

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause 8.3.2.1.

/<X>/Session/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Speech

The Speech node is the starting point of the speech/audio media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Speech/Metric

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 defined in clause 8.3.2.1.

-
Occurrence: ZeroOrMore

-
Format: chr

-
Minimum Access Types: Get 

-
Values: see clause 8.3.2.1.

/<X>/Speech/Ext

The Ext node is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Video

The Video node is the starting point of the video media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

/<X>/Video/Metric

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 defined in clause 8.3.2.1.

-
Occurrence: ZeroOrMore

-
Format: chr

-
Access Types: Get

-
Values: see clause 8.3.2.1.

/<X>/Video/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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

/<X>/Text

The Text node is the starting point of the timed-text media level QoE metrics definitions.

-
Occurrence: ZeroOrOne

-
Format: node

-
Minimum Access Types: Get

-
Values: see clause 8.3.2.1.

/<X>/Text/Metric

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 defined in clause 8.3.2.1.

-
Occurrence: ZeroOrMore

-
Format: chr

-
Minimum Access Types: Get

-
Values: see clause 8.3.2.1.

/<X>/Text/Ext

The Ext is an interior node where the vendor specific information can be placed (vendor meaning 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
===================== End of change 1 ===================== 
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8.4
Quality of Experience
8.4.1
General

The MBMS Quality of Experience (QoE) metrics feature is optional for both MBMS streaming server and MBMS client, and shall not disturb the MBMS service. An MBMS Server that supports the QoE metrics feature shall activate the gathering of client QoE metrics with SDP as described in sub-clauses 8.3.2.1 and 8.4.2 and via the reception reporting procedure as described in sub-clause 9.4. Alternatively QoE activation can be done with OMA-DM as described in sub-clause 8.3.2.2. An MBMS client supporting the feature shall perform the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the specified server using the content reception reporting procedure. The way the QoE metrics are processed and made available is out of the scope of the present document.

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. 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 and content access/switch time are of session level.

8.4.2.1
Corruption duration metric

Corruption duration, M, is the time period from the NPT time of the last good frame before the corruption (since the NPT time for the first corrupted frame cannot always be determined), to the NPT time of the first subsequent good frame or the end of the reporting period (whichever is sooner). A corrupted frame may either be an entirely lost frame, or a media frame that has quality degradation and the decoded frame is not the same as in error-free decoding. A good frame is a "completely received" frame X that, either:
· it is a refresh frame (does not reference any previously decoded frames AND where none of the subsequently decoded frames reference any frames decoded prior to X); or
· does not reference any previously decoded frames; or
· only references previously decoded "good frames".

"Completely received" means that all the bits are received and no bit error has occurred.
Corruption duration, M, in milliseconds can be calculated as below:

a)
M can be derived by the client using the codec layer, in which case the codec layer signals the decoding of a good frame to the client. A good frame could also be derived by error tracking methods, but decoding quality evaluation methods shall not be used.

b)

Alternatively, the corruption is considered as ended after N milliseconds with consecutively completely received frames, or when a refresh frame has been completely received, whichever comes first.

The optional configuration parameter N can be set to define the average characteristics of the codec. If N has not been configured it shall default to the length of one measurement interval for video media, and to one frame duration for non-video media.

The optional parameter N as defined in point b is used with the "Corruption_Duration" parameter. Another optional parameter T is defined to indicate whether the client uses alternative a or b to calculate the corruption duration metric. The value of T shall be set by the client via reception reporting (sub-clause 9.5.3) as "true" (for a) or "false" (for b). The syntax for N to be included in the "att-measure-spec" (sub-clause 8.3.2.1) is as follows:
· N = "N" "=" 1*DIGIT

In MBMS reception reporting will be done only once at the end of streaming, hence all the occurred corruption durations are summed up over each resolution period of the stream and stored in the vector TotalCorruptionDuration. The unit of this metrics is expressed in milliseconds. For each resolution duration the number of individual corruption events are summed up and stored in the vector NumberOfCorruptionEvents. These two vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).

8.4.2.2
Rebuffering duration metric

Rebuffering is defined as any stall in playback time due to any involuntary event at the client side.
The syntax for the metric "Rebuffering_Duration" for the QoE-Feedback header is as defined in sub-clause 8.3.2.1.
Rebuffering starts at the NPT time of the last played frame before the occurrence of the rebuffering.
In MBMS reception reporting will be done only once at the end of streaming, hence all the occurred rebuffering durations are summed up over each resolution period of the stream and stored in the vector TotalRebufferingDuration. The unit of this metrics is expressed in seconds, and can be a fractional value. The number of individual rebuffering events for each resolution duration are summed up and stored in the vector NumberOfRebufferingEvents. These two vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).

8.4.2.3
Initial buffering duration metric

Initial buffering duration is the time from receiving the first RTP packet until playing starts.

The syntax for the "Initial_Buffering_Duration" is as defined in sub-clause 8.3.2.1.
The metric value indicates the initial buffering duration where the unit of this metrics is expressed in seconds, and can be a fractional value. There can be only one measure and it can only take one value. "Initial_Buffering_Duration" is a session level parameter.This value is reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).

8.4.2.4
Successive loss of RTP packets

The metric "Successive_Loss" indicates the number of RTP packets lost in succession (excluding FEC packets) per media channel.
The syntax for the metrics "Successive_Loss" is as defined in sub-clause 8.3.2.1.

In MBMS reception reporting will be done only once at the end of streaming, hence all the number of successively lost RTP packets are summed up over each resolution period of the stream and stored in the vector TotalNumberofSuccessivePacketLoss. The unit of this metric is expressed as an integer equal to or larger than 0. The number of individual successive packet loss events over each resolution duration are summed up and stored in the vector NumberOfSuccessiveLossEvents. The number of received packets is also summed up over each resolution duration and stored in the vector NumberOfReceivedPackets. These three vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).

8.4.2.5
Frame rate deviation

Frame rate and frame rate deviation indicates the playback frame rate information. Frame rate deviation happens when the actual playback frame rate during a reporting period is deviated from a pre-defined value.
The actual playback frame rate is equal to the number of frames played during the resolution period divided by the time duration, in seconds, of the actual measurement. For the last measurement period in the session this time duration might be shorter than the configured measurement resolution (see 8.3.2.1 for the definition of the measurement resolution).

The parameter FR that denotes the pre-defined frame rate value is used with the "Framerate_Deviation" parameter in the "3GPP-QoE-Metrics" attribute. The value of FR shall be set by the server. The syntax for FR to be included in the "att-measure-spec" (sub-clause 8.3.2.1) is as follows:

· FR = "FR" "=" 1*DIGIT "." 1*DIGIT

The syntax for the metrics "Framerate" and "Framerate_Deviation" is defined in sub-clause 8.3.2.1.
The metric "Framerate" indicates the actual playback frame rate. It is expressed in frames per second, and can be a fractional value.
For the Metrics-Name "Framerate_Deviation", the value field indicates the frame rate deviation value that is equal to the pre-defined frame rate minus the actual playback frame rate. This metric is expressed in frames per second, and can be a fractional value, and can be negative. 
The frame rate and the frame rate deviations for each resolution period are stored in the vectors Framerate and FramerateDeviation and the vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).
8.4.2.6
Jitter duration

Jitter happens when the absolute difference between the actual playback time and the expected playback time is larger than JT milliseconds. The expected time of a frame is equal to the actual playback time of the last played frame plus the difference between the NPT time of the frame and the NPT time of the last played frame.

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

The optional configuration parameter JT can be set to control the amount of allowed jitter. If the parameter has not been set, it defaults to 100 ms. The JT parameter is specified in ms and is used with the "Jitter_Duration" parameter in the "3GPP-QoE-Metrics" definition. The value of JT may be set by the server. The syntax for JT to be included in the "att-measure-spec" (sub-clause 8.3.2.1) is as follows:

-
JT = "JT" "=" 1*DIGIT

In MBMS reception reporting will be done only once at the end of streaming, hence all the Jitter_Durations are summed up over each resolution duration and stored in the vector TotalJitterDuration. The unit of this metrics is expressed in seconds, and can be a fractional value. The number of individual events over the resolution duration are summed up and stored in the vector NumberOfJitterEvents. These two vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).
8.4.2.7
Content Access/Switch Time

Content access/switch time is the time that elapses between the initiation of a content request/switch by the user and up to the time when the first packet of the content or media stream is received.

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

The metric value indicates the content access/switch time and the unit of this metrics is expressed in seconds, and can be a fractional value. There can be only one measure and it can only take one value. "Content_Access_Time" is a session level parameter. This value is reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3). 
8.4.2.8
Sync Loss Duration

Sync loss happens when the absolute difference between value A and value B is larger than ST milliseconds. Value A represents the difference between the playback time of the last played frame of the video stream and the playback time of the last played frame of the speech/audio stream. Value B represents the difference between the expected playback time of the last played frame of the video stream and the expected playback time of the last played frame of the speech/audio stream. 

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

The optional configuration parameter ST can be set to control the amount of allowed sync mismatch. If the parameter has not been set, it defaults to 100 ms. The ST parameter is specified in ms and is used with the "SyncLoss_Duration" parameter in the "3GPP-QoE-Metrics" definition. The value of ST may be set by the server. The syntax for ST to be included in the "att-measure-spec" (sub-clause 8.3.2.1) is as follows:

-
ST = "ST" "=" 1*DIGIT

All the sync loss durations are summed up within each measurement resolution period and stored in the vector TotalSyncLossDuration. The unit of this metric is expressed in seconds, and can be a fractional value. The number of individual events within the measurement resolution period are summed up and stored in the vector NumberOfSyncLossEvents. These two vectors are reported by the client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).
8.4.2.9
Average codec bitrate

The average codec bitrate is the bitrate used for coding “active” media information during the measurement resolution period. 

For speech media “active” information is defined by frames containing speech, i.e. silence frames (SID-frames) and DTX periods are excluded from the calculation. Thus for speech media the average codec bitrate can be calculated as the number of speech bits received for “active” frames , divided by the total time, in seconds, covered by these frames. The total time covered is calculated as the number of “active” frames times the length of each speech frame.

For non-speech media the average codec bitrate is the total number of media bits played out during the measurement resolution period, divided by the length of the playout period. The playout period length is normally equal to the length of the measurement resolution period, but if rebuffering occurs the playout period will be shorter (i.e. any rebuffering time shall be ignored when calculating the codec bitrate). 
The syntax for the metric "Average_Codec_Bitrate" is defined in sub-clause 8.3.2.1.

The average codec bitrate value for each measurement resolution period shall be stored in the vector AverageCodecBitrate. The unit of this metrics is expressed in kbit/s and can be a fractional value. The vector is reported by the client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).

8.4.2.10
Codec information

The codec information metrics contain details of the media codec used during the measurement resolution period. If the codec information is changed during the measurement resolution period, the codec information valid when each measurement resolution period ends shall be reported. The unit of this metric is a string value. No "white space" characters are allowed in the string values, and shall be removed if necessary.

For speech media the codec information contains the speech codec type, represented as in an SDP offer, for instance "AMR-WB/1600/1".

For video media, the codec information contains the video codec type, represented as in an SDP offer, for instance “H263-2000/90000”. Furthermore, the video profile and level used, as well as the image size used shall be reported. For instance "profile=0;level=45" for the profile and level information and “176x144” for the image size. In some cases the profile and level is reported together, for instance "profile-level-id=42e00a". Note that the image size reported for each measurement resolution period shall be the one actually used, not the maximum size allowed by the SDP negotiation.

For timed text media, the codec information contains the text encoding, represented as in an SDP offer, for instance "t140/1000/1"
.

The syntax for the metric "Codec_Info", “Codec_ProfileLevel” and “Codec_ImageSize” are defined in sub-clause 8.3.2.1.

The codec info,  profile / level and codec image size value for each measurement resolution period shall be stored in the vectors CodecInfo, CodecProfileLevel and CodecImageSize respectively. If the metric values in these vectors for a measurement resolution period are unchanged from the previous values in the respective vector, it is allowed to put the value “=” in the vector to indicate this. The CodecInfo, CodecProfileLevel and CodecImageSize vectors are reported by the client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).
===================== End of change 2 ===================== 
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9.4.3
Determining Whether a Reception Report Is Required

Upon full reception of a content item or when a session is complete, the MBMS Receiver must determine whether a reception report is required. An Associated Delivery Procedure Description indicates the parameters of a reception reporting procedure (which is transported using the same methods as the ones that describe File Repair).

A delivery method may associate zero or one associated delivery procedure descriptions with an MBMS delivery session. Where an associated delivery procedure description is associated with a session, and the description includes a postReceptionReport element, the UE shall initiate a reception reporting procedure. Reception reporting behaviour depends on the parameters given in the description as explained below.

The Reception Reporting Procedure is initiated if:

a. A postReceptionReport element is present in the associated procedure description instance, or the default QoE reporting according to sub-clause 8.3.2.2 is activated.
One of the following will determine the UE behaviour:

b.
reportType is set to RAck (Reception Acknowledgement). Only successful file reception is reported without reception details.

c.
reportType is set to StaR (Statistical Reporting for successful reception). Successful file reception is reported (as with RAck) with reception details for statistical analysis in the network.

d.
reportType is set to StaR-all (Statistical Reporting for all content reception). The same as StaR with the addition that failed reception is also reported. StaR-all is relevant to both streaming and download delivery.
e.
The default OMA-DM QoE reporting configuration is activated according to sub-clause 8.3.2.2. QoE reporting is in this case done according to the content of the "Rule" leaf in the 3GPP_MBMSQOE MO.
The reportType attribute is optional and behaviour shall default to RAck when it is not present.

The samplePercentage attribute can be used to set a percentage sample of receivers which should report reception. This can be useful for statistical data analysis of large populations while increasing scalability due to reduced total uplink signalling. The samplePercentage takes on a value between 0 and 100, including the use of decimals. It is recommended that no more than 3 digits follow a decimal point (e.g. 67.323 is sufficient precision).

The samplePercentage attribute is optional and behaviour shall default to 100 (%) when it is not present. The samplePercentage attribute may be used with StaR and StaR-all, but shall not be used with RAck.

When the samplePercentage is not present or its value is 100 each UE which entered the associated session shall send a reception report. If the samplePercentage were provided for reportType StaR and StaR-all and the value is less than 100, the UE generates a random number which is uniformly distributed in the range of 0 to100. The UE sends the reception report when the generated random number is of a lower value than the samplePercentage value.
===================== End of change 3 ===================== 

===================== Start of 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: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="framerate" type="xs:doubleVectorType" use="optional"/>

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


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

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


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



<xs:attribute name="codecInfo" type="stringVectorType" use="optional"/>


<xs:attribute name="codecProfileLevel" type="stringVectorType" use="optional"/>


<xs:attribute name="codecImageSize" type="stringVectorType" use="optional"/>


<xs:attribute name="averageCodecBitrate" type="doubleVectorType" 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.

<?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"

            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"




numberOfSyncLossEvents="0 1 0" 





totalSyncLossDuration="0 0.789 0"





codecInfo="H263-2000/90000 = ="

            
codecProfileLevel="profile=0;level=45 = ="

            
codecImageSize="176x144 = ="





averageCodecBitRate="124.5 128.0 115.1"
            
totalJitterDuration="0 0.346 0"/>



</qoeMetrics>


</statisticalReport>

</receptionReport>

===================== End of change 4 ===================== 
===================== Start of change 5 ===================== 
Annex H (informative):
QoE Reporting Management Object Device Description Framework

This Device Description Framework (DDF) is the standardized minimal set. A vendor can define its own DDF for the complete device. This DDF can include more features than this minimal standardized version.
Editor's note: Add an example DDF here.
Annex I (informative):
Change history
===================== End of change 5 ===================== 
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