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FIRST CHANGE
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" / "Periodic"
* 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 [88].

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. If a name included in any instances of “Metrics-Name” field is not recognized by the UE as a valid metric name as specified in Table 8.4.2, the UE shall ignore this QoE metric reporting, but still report QoE metrics corresponding to recognized metric names in the other “Metrics-Name” instances. A UE of the current release may receive an SDP containing unrecognized QoE metric names, if a network supporting a future release of the specification includes one or more new QoE metrics names in the SDP.
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, or to the value “Periodic”, which indicates that reports are sent at periodic time interval, as defined in section 9.4.3. When there are multiple QoE-Metrics lines at the session and media levels, a single value shall be specified for ‘Sending-Rate’ across all those lines in the SDP. In other words, all QoE-Metrics lines will be set to either ‘End’ or ‘Periodic’.
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. Note that "Measure-Resolution" shall be evaluated according to a real-time clock. This implies that the real-time interval between consecutive measurements is not affected by changes in playback rate, for instance due to buffering.
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.
SECOND CHANGE
9.3.2
Starting Time of the Associated Delivery Procedure for MBMS Download Delivery

FLUTE File Delivery Table (FDT) Instances include an "expires" attribute, which defines the expiration time of the FDT instance. The sender must use an expiry time relative to the current time at the BM-SC. According to clause 7.2.9, the UE shall not use a received FDT Instance to interpret packets received beyond the expiration time of the FDT Instance".
The starting time of Associated Delivery Procedure for the MBMS download is the expiration time of the FDT instance at the latest.

The starting time of the postFileRepair timer (see sub-clause 9.4.4) corresponds to the starting time of the Associated Delivery Procedure. The postFileRepair timer value corresponds to the back-off time determined from sub-clause 9.3.4, using the file repair associated parameters in the ADP.

The starting time for the postReceptionReport timer (see clause 9.4.4) for RAck reports corresponds to the time at which the UE determines that there has been a complete file reception for MBMS download, as specified in sub-clause 9.4.1. 

The starting time for the postReceptionReport timer (see sub-clause 9.4.4) for StaR/StaR-only/StaR-all reports corresponds to the expiration of a periodic 'report interval' timer whose value is defined by the r14:reportInterval attribute of the postReceptionReport element if present, or, to the time at which the UE has identified a complete MBMS delivery session reception, as specified in sub-clause 9.4.2.

The postReceptionReport timer value for RAck and StaR/StaR-only/StaR-all reports is set to the same value and corresponds to the back-off time, as determined from sub-clause 9.3.4, using the reception reporting associated parameters in the ADP.

The MBMS UE may also choose to start the Associated Delivery Procedure when any of the following occurs:

· The MBMS UE has received an end-of-object (B-flag) for an object;

· An end-of-session (A-flag) is received before the FDT instance expires. Note, the end-of session (A-flag) indicates, that neither more objects nor FDT instances will be transmitted by the BM-SC;

· The end of the file transmission time (end attribute in the fileSchedule element) per the Schedule Description fragment is reached even when the FDT Instance is not received;

· The end of the session occurrence transmission time (given by the stop element in the sessionSchedule element adjusted to the specific session occurrence, to account for any session reoccurrences) per the Schedule Description fragment is reached even when the FDT Instance is not received.
If the MBMS UE is not capable of receiving an MBMS transmission while using an interactive bearer, the MBMS UE shall ignore the end-of-object flags (B-flag).
When a particular file (URI) is present in several FDT Instances with different TOI values, then the FDT Instance with the highest FDT Instance ID defines the TOI for the most recent instance of the file and determines the end of transmission time for that file. A UE shall only determine transmission completeness for a file for the most recent instance of the file  - and shall not use FDT Instance expiry time to determine transmission completeness for any other (TOI) instances of a file (fileURI).
NOTE 1:
The intention of this sub-clause is to just start the Associated Delivery Procedure back-off timer for the more recent instance version of a file with respect to the FLUTE transmission session.

When a particular file (URI) is present in more than one FDT Instance with the same TOI value, then the end of transmission time is defined by the expiration time of the latest FDT Instance to expire.
If an FDT Instance is received describing the file after this time (giving an FDT Instance expiry time in the future and a different TOI value) the UE shall determine that the transmission of the file is incomplete - i.e. that more packets may arrive within the MBMS download session for that file, 'forgetting' its previous file transmission complete determination.
NOTE 2:
This effectively resets and stops any running timers already initiated for an associated delivery procedure for that file.
If the MBMS UE receives an end-of-object packet (with FLUTE header B flag set true) the MBMS UE shall determine that the transmission of that object is complete, and shall interpret that as file transmission complete if no, more recent, TOIs are described for the same file (URI) in any received and unexpired FDT Instance(s).
If the MBMS UE determines that the download session is complete (as specified in sub-clause 9.4.2) then it shall interpret this also that all the transmissions of all files (and TOIs) described by all FDT Instances, received from that session, are complete.

THIRD CHANGE
9.4.3
Determining Whether a Reception Report Is Required

Upon full reception of a content item, or at the expiration of the periodic 'report interval' timer if present, 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, and/or if the QoE reporting according to sub-clause 8.3.2.2 is activated.

For report types StaR, StaR-all, and StaR-only, if the r14:reportInterval attribute is present under postReceptionReport, then whenever the UE starts consumption of the MBMS User Service of concern, it is expected to reset its corresponding 'report interval' timer to the value of that attribute and begin count down of the timer.  Whenever the UE stops the consumption of the same service, it is expected to disable its corresponding 'report interval' timer and transmit the last report, if required and in accordance to the rules defined in clause 9.4.0.
If r14:reportInterval is present and the “Sending-Rate” parameter of the SDP is set to "Periodic", QoE metrics completely gathered during the ending reportInterval period shall be inserted into the reception report request message. If the “Sending-Rate” parameter of the SDP is set to "End", then the QoE metrics shall be sent at the end of the session.
Note: In case of "Periodic" sending-rate, the UE shall report all metrics that have been completely gathered (linked to “Measure-Resolution” or “Measure-Range” if present). If QoE metrics are currently being calculated but gathering is not finished, the UE shall not send such metrics and wait for the next reportInterval time to send this currently accumulating data. Similar rule shall apply to the reporting of successful and/or failed file reception and associated reception details, i.e. if such file reception information is currently being calculated but its collection is not yet finished, the UE shall defer the reporting of this information and wait until the occurrence of the next reportInterval time to do so.
In the event that the UE determines a selection for reporting to both active reporting procedures, it should comply with both reporting configurations. Should such separate reporting not be desirable due to, for example, report compilation complexity, reception reporting in accordance to OMA-DM should take precedence over reporting in accordance with the Associated Delivery Procedure.
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.
reportType is set to StaR-only (Statistical Reporting without Reception Acknowledgement). The same as StaR-all with the exception that individual files are not acknowledged. Only reception details are reported for the session for both streaming and download delivery. StaR-only is equivalent to StaR-all for streaming delivery. StaR-all is relevant to download delivery where session performance is obtained through QoE metrics.
The reportType attribute is optional and behaviour shall default to RAck when it is not present.
If a reportType attribute is included, and set to an unknown value, then it shall be ignored by the receiver (i.e. the UE).
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, StaR-only 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, StaR-only 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.
In the case of a DASH-over-MBMS service, the determination of whether a DASH QoE metrics report shall be attached to the nominal reception report parameters, assuming the presence of the r13:DASHQoEProcedure child element of the associatedProcedureDescription element, is specified by an additional target probability, as given by the DASHQoESamplePercentage element. The details are specified in sub-clause 9.4.8.
FOURTH CHANGE
9.5.1
Generic Associated Delivery Procedure Description

Below is the formal XML syntax of associated delivery procedure description instances. Documents following this schema can be identified with the MIME type "application/mbms‑associated-procedure-description+xml" defined in Annex C.7. The schema filename of delivery procedure description is associatedprocedure.xsd.
In this version of the specification, the network shall set the schemaVersion element, defined as a child of associatedProcedureDescription element, to 2. 

The schema version attribute (part of the schema instruction) shall be included in the UE schema and the network schema.

NOTE 1: 
The value of the schemaVersion element and version attribute is intended to be increased by 1 in every future releases where new element(s) or attribute(s) are added.

When a UE receives an instantiation of an associated delivery procedure description compliant to this schema, it shall determine the Associated Delivery Procedures schema version required to parse the instantiation as follows:

· If the UE supports one or more versions of the Associated Delivery Procedures schema with the schema version attribute, then the UE shall use the schema that has the highest schema version attribute value that is equal to or less than the value in the received schemaVersion element;

· Otherwise, if the UE supports an Associated Delivery Procedures schema without a schema version attribute, or if all of its Associated Delivery Procedures schemas with the schema version attribute have a value greater than the value received in the schemaVersion element, then the UE shall use its schema without a version attribute.

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

<xs:schema 


xmlns="urn:3gpp:metadata:2005:MBMS:associatedProcedure" 


xmlns:xs="http://www.w3.org/2001/XMLSchema"
xmlns:r12="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension"


xmlns:r13="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-13-extension"

xmlns:r14="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-14-extension"
 
xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"


targetNamespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure" 


elementFormDefault="qualified"


version="2">


<xs:import namespace="urn:3gpp:metadata:2009:MBMS:schemaVersion" schemaLocation="schema-version.xsd"/>


<xs:import namespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension" schemaLocation="adpd-rel-12-extension.xsd"/>


<xs:import namespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-13-extension" schemaLocation="adpd-rel-13-extension.xsd"/>

<xs:import namespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-14-extension" schemaLocation="adpd-rel-14-extension.xsd"/>

<xs:element name="associatedProcedureDescription" type="associatedProcedureType"/>


<xs:complexType name="associatedProcedureType">



<xs:sequence>




<xs:element name="postFileRepair" type="basicProcedureType" minOccurs="0"/>




<xs:element name="bmFileRepair" type="bmFileRepairType" minOccurs="0"/>




<xs:element name="postReceptionReport" type="reportProcedureType" minOccurs="0"/>




<xs:element ref="r12:consumptionReport" minOccurs="0"/>




<xs:element ref="sv:schemaVersion"/>




<xs:element ref="r13:DASHQoEProcedure" minOccurs="0"/>




<xs:element ref="sv:delimiter"/>




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



</xs:sequence>


</xs:complexType>


<xs:complexType name="basicProcedureType">



<xs:sequence>




<xs:element name="serviceURI" type="xs:anyURI" maxOccurs="unbounded"/>



</xs:sequence>



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



<xs:attribute name="randomTimePeriod" type="xs:unsignedLong" use="required"/>


</xs:complexType>


<xs:complexType name="bmFileRepairType">



<xs:attribute name="sessionDescriptionURI" type="xs:anyURI" use="required"/>


</xs:complexType>


<xs:complexType name="reportProcedureType">



<xs:complexContent>




<xs:extension base="basicProcedureType">





<xs:attribute name="samplePercentage" type="xs:decimal" use="optional" 






default="100"/>





<xs:attribute name="forceTimeIndependence" type="xs:boolean" use="optional" 






default="false"/>





<xs:attribute name="reportType" use="optional" default="RAck">






<xs:simpleType>







<xs:union memberTypes="knownReportType xs:string"/>






</xs:simpleType>





</xs:attribute>




<xs:attribute ref="r14:reportInterval"/>



</xs:extension>



</xs:complexContent>


</xs:complexType>


<xs:simpleType name="knownReportType">



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




<xs:enumeration value="RAck"/>




<xs:enumeration value="StaR"/>




<xs:enumeration value="StaR-all"/>




<xs:enumeration value="StaR-only"/>






</xs:restriction>


</xs:simpleType>

</xs:schema>
The following is the Release 12 extension of the XML syntax of associated delivery procedure description instances. The schema filename of this extension is "adpd-rel-12-extension.xsd".
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension" targetNamespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-12-extension" elementFormDefault="qualified">


<xs:element name="consumptionReport" type="consumptionReportType"/>


<xs:complexType name="consumptionReportType">



<xs:sequence>




<xs:element name="serviceURI" type="xs:anyURI" maxOccurs="unbounded"/>




<xs:element name="location" type="uELocationType" minOccurs="0"/>




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



</xs:sequence>



<xs:attribute name="samplePercentage" type="xs:decimal" default="100"/>



<xs:attribute name="reportInterval" type="xs:duration"/>



<xs:attribute name="offsetTime" type="xs:unsignedLong"/>



<xs:attribute name="randomTimePeriod" type="xs:unsignedLong" use="required"/>



<xs:attribute name="reportClientId" type="xs:boolean"  default="0"/>



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:simpleType name="uELocationType">

   
<xs:union memberTypes="knownUELocationType xs:string"/>


</xs:simpleType>


<xs:simpleType name="knownUELocationType">



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




<xs:enumeration value="CGI"/>




<xs:enumeration value="ECGI"/>




<xs:enumeration value="MBMS SAI"/>



</xs:restriction>


</xs:simpleType>

</xs:schema>
The following is the Release 13 extension of the XML syntax of associated delivery procedure description instances. The schema filename of this extension is "adpd-rel-13-extension.xsd".
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-13-extension" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-13-extension" elementFormDefault="qualified">


<xs:element name="DASHQoEProcedure" type="DASHQoEProcedureType"/>


<xs:complexType name="DASHQoEProcedureType">



<xs:sequence>




<xs:element name="DASHQoEMetrics" type="xs:string"/>




<xs:element name="DASHQoESamplePercentage" type="xs:decimal" default="100" minOccurs="0"/>




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



</xs:sequence>



<xs:anyAttribute processContents="skip"/>


</xs:complexType>

</xs:schema>

The following is the Release 14 extension of the XML syntax of associated delivery procedure description instances. The schema filename of this extension is "adpd-rel-14-extension.xsd".
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-14-extension" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3gpp:metadata:2005:MBMS:associatedProcedure-rel-14-extension" elementFormDefault="qualified">


<xs:attribute name="reportInterval" type="xs:duration" use="optional"/>
</xs:schema>

