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FIRST CHANGE: Revise sub-clause 9.1 to include consumption reporting as part of Associated Delivery Procedures functionality.
9
Associated delivery procedures

9.1
Introduction

Associated delivery procedures describe general procedures, which start before, during or after the MBMS data transmission phase. They provide auxiliary features to MBMS user services in addition, and in association with,  MBMS delivery methods and their sessions. Those procedures that shall only be permitted after the MBMS Data transmission phase may also be described as post-delivery procedures.

To enable future backwards compatibility, clause 9 specifies generic and extensible techniques for a potentially wide range of associated delivery procedures.

Clauses 9.3 and 9.4 specify the associated delivery procedures that are initiated only after an MBMS data transmission phase.

The present document describes the following associated delivery procedures:

· File repair, for post-delivery repair of files initially delivered as part of an MBMS download session.
· Content reception reporting of files delivered to an MBMS UE.
These procedures are enabled by establishing a point-to-point connection; and using the MBMS session parameters, received during User Service Discovery/Announcement, to communicate the context (e.g. file and session in question) to the network and the MBMS sender infrastructure. To avoid network congestion in the uplink and downlink directions, and also to protect servers against overload situations, the associated delivery procedures from different MBMS UEs shall be distributed over time and resources (network elements).

One or more serviceURI elements in the Associated Delivery Procedure Description are used to specify the network server(s) associated with one or more of the following Associated Delivery Procedure functionality: symbol-based file repair, reception reporting, and consumption reporting.  In MBMS download delivery, the use of the "Alternate-Content-Location-1" or "Alternate-Content-Location-2" elements alone, or in combination with the "Base-URL-1" or "Base-URL-2" elements  in the FDT specify standard HTTP/1.1 servers in support of byte-range-based file repair.  The network can selectively enable or disable the use of confidentiality protection of Reception Reporting, Consumption Reporting, and/or File Repair, based on indicating in the server identities the use of the ‘HTTPS’ or ‘HTTP’ scheme as specified in TS 33.246 [10] clause 6.7.  

NOTE: The use of the HTTPS scheme for Reception Reporting, Consumption Reporting, or File Repair Associated Delivery Procedures is restricted to servers for which a trusted root certificate is present in the list described in TS 33.246 [10], clause 6.7.3.
An instance of an "associated procedure description" is an XML file that describes the configuration parameters of one or more associated delivery procedures.
MBMS Download receivers shall support the file repair procedure as defined in sub-clause 9.3.
MBMS Download receivers shall support the reception reporting procedure as defined in sub-clause 9.4.
MBMS Download receivers shall support the consumption reporting procedures as defined in sub-clause 9.B.
MBMS Streaming receivers shall support reception reporting procedures (StaR and StaR-all report types) as defined in sub-clause 9.4.
 END OF FIRST CHANGE
SECOND CHANGE: New sub-clause 9.B under Associated Delivery Procedures on MBMS service consumption reporting, to be inserted between existing sub-clauses 9.4 and 9.5.
9.B
MBMS User Service Consumption Reporting
9.B.1

Introduction
Towards attaining more accurate knowledge of ongoing consumption of an MBMS User Service, consumption reporting procedures are defined in this clause.  This functionality enables the MBMS service operator to determine, based on real time demand of an MBMS User Service, whether or not to terminate that service in a dynamic manner, to best utilize overall network capacity resources in supporting unicast and/or MBMS services delivery.  The MBMS service consumption reporting procedure is initiated by the MBMS receiver (UE) to the BM-SC, in accordance to parameters in the Associated Delivery Procedure description.
9.B.2
Determining Whether a Consumption Report Is Required

The MBMS Receiver must determine whether a consumption report is required for an associated MBMS User Service. An Associated Delivery Procedure Description indicates the parameters of a consumption reporting procedure (which is transported using the same methods as the ones pertaining to Reception Reporting).

A delivery method may associate zero or one Associated Delivery Procedure Description instances with an MBMS download delivery session. Where an Associated Delivery Procedure description is associated with such session, and the description includes a consumptionReport element, the UE shall initiate a consumption reporting procedure in accordance to the description below.
The UE determines whether it is required to perform consumption reporting depending on the reportFlag attribute.  The value of reportFlag when set to "1" or "true" indicates that such consumption reporting is required, and vice versa when the attribute value is "0" or "false", with default of "1"/"true".  If the reportFlag equals "1" or "true", reporting is required by UEs which commence service reception, including those whose start of service reception is due to movement into the MBMS coverage area,  In addition, if  reportFlag equals "1" or "true", reporting is required by UEs which stop service reception, including those whose stoppage of service reception is due to movement out of the MBMS coverage area.  To avoid excessive fluctuation of consumption reporting due to user misbehavior (intended or not) in quick succession of turning on and off the MBMS service application, or due to UEs located near the border of MBMS coverage and due to movement, meander in and out of the MBMS coverage area, the UE should implement a hysteresis based algorithm to reduce consumption reporting in such conditions.
The BM-SC can specify the percentage subset of MBMS receivers it would like to perform MBMS User Service consumption reporting via the samplePercentage attribute.  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 BM-SC can specify frequency at which the UE shall perform consumption reporting, in the form of a time duration between consecutive reports, is specified by the the reportInterval attribute.
The BM-SC can specify whether the UE shall include its current location when it performs consumption reporting, by the presence of the location child element of consumptionReport.  The UE shall report its location according to the enumerated value of the location element, i.e., "SAI", CGI" or ECGI".
9.B.3
Consumption Report Time Selection

The MBMS receiver selects a time at which it is to submit a consumption report to the network. The default start time for the consumption reporting procedure is at the expiration of the reportInterval timer.
Back-off timing may be specified to spread the load of consumption report request and response messages uniformly over time.

Back-off timing is performed according to the procedure described in sub-clause 9.3.4. The offsetTime and randomTimePeriod used for the consumption report may have different values from those used in file-repair and/or reception reporting.  For example, UEs are expected to submit consumption reports within a tighter time window and with a smaller offset delay to enable more timely reception of consumption reports by the BM-SC to affect dynamic decision on whether to maintain or disable the associated MBMS service.   The back-off timing parameters are signalled separately in the consumption reporting description of the Associated Delivery Procedure Description instance.
9.B.4
Consumption Report Server Selection

One or more consumption report servers are implemented in the BM-SC, and the selection of which consumption report to use by the UE is performed similar to the procedure described for file repair server selection in sub-clause 9.1.  If more than one serviceURI elements are present under consumptionReporting, the UE shall randomly select one of them, with uniform distribution as the destination of the consumption report message.
9.B.5
Consumption Report Request Message

Once the need for consumption reporting has been established, the MBMS receiver sends one or more Consumption Report request messages to the consumption report service URI. All Consumption Report requests and responses pertaining to a particular MBMS User Service should take place in a single TCP session using the HTTP protocol (RFC 2616 [18])..
The MBMS client shall make a Consumption Report request using the HTTP (RFC 2616 [18]) POST request carrying XML formatted metadata for each report.
Each consumption report is formatted in XML according to the XML schema shown in sub-clause 9.5.4.  An informative example of a single consumption report XML object is given in sub-clause 9.5.4.1).

The Consumption Report request message contains the following mandatory and option paremeters:

Mandatory:
· The serviceId attribute whose value and format is identical to that specified under the associated userServiceDescription element of the USD.
· The reportTime attribute which identifies the time when the report is generated by the UE. 
· The location attribute which represents the UE's location by CGI or ECGI as defined by the MooD configuration parameter <X>/LocationType as defined in sub-clause 12.2.2.
· The reportType attribute which declares the consumption report as belonging to one of the following types, as represented by integer values:
1 – nominal consumption start;
2 – consumption start: moved into MBMS coverage;

3 – nominal consumption stop;

4 – consumption stop: moved out of MBMS coverage.
Optional:
· The clientID which identifies the reporting UE, if the element clientID was was present under the consumptionReport element in the Associated Delivery Procedure Description instance.
· The serviceURI attribute whose value and format is identical to that of the serviceURI element, specified under the consumptionReport element in the Associated Delivery Procedure Description instance, which was selected by the UE for the current report. This attribute identifies the consumption report server to which the report is addressed.
9.B.6
Consumption Report Response Message

An HTTP response is used as the Consumption Report response message.

The HTTP header shall use a status code of 200 OK to signal successful processing of a Consumption Report request message. Other status codes may be used in error cases as defined in RFC 2616 [18].
END OF SECOND CHANGE
THIRD CHANGE: Update sub-clause 9.5.1 on XML Schema of Associated Delivery Procedures to include specification of MBMS consumption reporting.
9.5
XML-Schema for Associated Delivery Procedures

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 identifed 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 1. 

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:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion" 


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


elementFormDefault="qualified"

version="1">


<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: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: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" type="xs:string" use="optional"/>




</xs:extension>



</xs:complexContent>


</xs:complexType>

<xs:complexType name="consumptionReportType">


<xs:sequence>




<xs:element name="serviceURI" type="xs:anyURI" maxOccurs="unbounded"/>
<xs:element name="location" type="uELocation" 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:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:simpleType name="uELocation">



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



<xs:enumeration value="SAI"/>



<xs:enumeration value="CGI"/>



<xs:enumeration value="ECGI"/>


</xs:restriction>

</xs:simpleType>
</xs:schema> 
"reportType" value = "RAck" || "StaR" || "StaR-all" || "StaR-only"
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="uELocation" 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:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:simpleType name="uELocation">



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




<xs:enumeration value="SAI"/>




<xs:enumeration value="CGI"/>




<xs:enumeration value="ECGI"/>



</xs:restriction>


</xs:simpleType>
END OF THIRD CHANGE
FOURTH CHANGE: New sub-clause 9.5.4 on XML syntax for Consumption Report Request message.

9.5.4
XML Syntax for a Consumption Report Request

Below is the formal XML syntax of the consumption report request message. The schema filename of reception report request is consumptionreport.xsd.
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns="urn:3gpp:metadata:2014:MBMS:consumptionreport" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3gpp:metadata:2014:MBMS:consumptionreport" elementFormDefault="qualified" attributeFormDefault="unqualified">

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

<xs:complexType name="consumptionReportType">


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


<xs:attribute name="reportType" type="xs:unsignedByte" use="required">



<xs:annotation>




<xs:documentation>1 - nominal consumption start; 2 - consumption start: moved into MBMS coverage; 3 - nominal consumption stop; 4 - consumption stop: moved out of MBMS coverage</xs:documentation>



</xs:annotation>


</xs:attribute>


<xs:attribute name="reportTime" type="xs:dateTime" use="required"/>


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



<xs:annotation>




<xs:documentation>identical to location type specified in 'LocationType' leaf of MooD Configuration management object</xs:documentation>



</xs:annotation>


</xs:attribute>


<xs:attribute name="clientId" type="xs:string">



<xs:annotation>




<xs:documentation>presence depends on whether 'clientId' is present as child element of 'consumptionReport' element in Associated Delivery Procedures Description </xs:documentation>



</xs:annotation>


</xs:attribute>


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

</xs:complexType>
</xs:schema>
END OF FOURTH CHANGE
FIFTH CHANGE: New sub-clause 9.5.4.1 providing an example XML document for a consumption report request message.
9.5.4.1
Example XML for the Consumption Report Request

<?xml version="1.0" encoding="UTF-8"?>
<consumptionReport xmlns="urn:3gpp:metadata:2014:MBMS:consumptionreport"
xmlns:xs=http://www.w3.org/2001/XMLSchema
xsi:schemaLocation="urn:3gpp:metadata:2014:MBMS:consumptionreport consumptionreport.xsd">
serviceId="urn:examplecom:1234567890bigbob"
reportType="1"
reportTime="2014-04-17T09:30:47Z"
location="A1B2C3D"

clientId="9410788021"
serviceURI="bmsc.example.com"
</consumptionreport>

END OF FIFTH CHANGE
