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1 Introduction
As part of the MI-EMO work item, a new use case and set of requirements on targeted ad insertion in MBMS were adopted in TR 26.848 during SA4#75 along with a related gap analysis during SA4#77. 
To summarize the existing requirements in TR 26.848 on targeted ad insertion for MBMS, we have:

· It is possible to support targeted ad insertion in MBMS.
· It is possible to broadcast main content and ads, and enable insertion of targeted ads with the support of the client. 

· For live events, it is possible to schedule delivery of targeted such that they can be inserted into the main content in real-time. 

· It is possible for the MBMS clients to selectively receive ads delivered through MBMS according to user traits.
And as part of the gap analysis on this use case, TR 26.848 identifies the following:

· Targeted ad content delivery over MBMS is only possible by sending all ad related resources over the same FLUTE session on the same TMGI. Then reception is typically done with the promiscuous approach as defined in section 7.2 of TS 26.346 due to the lack to associate ad content with a specific group identified by specific user traits.

· New signalling should be specified to allow MBMS clients to selectively receive ad content delivered through MBMS according to user traits, in order to enable the one-copy operation to instruct FLUTE to receive a copy of one or more specific files (identified by the fileURI or potentially other patterns).
This contribution describes a proposed targeted ad insertion solution space analysis in Section 2 and also outlines the related draft CR proposal in Tdoc S4-140337. A concrete proposal is provided in Section 3.
2 Proposed Targeted Ad Insertion Solution Space
Based upon the requirements and gap analysis summarized above, the enabling of targeted ad insertion in MBMS can consider two kinds of signalling:

1-  Signalling at the USD level that describes the set of user traits addressed by the targeted ads. As such the MBMS client is informed about the intention of the operator or service provider to deliver targeted ads and also about which user traits are addressed by the targeted ads. Such information can be provided at the session or file level. The MBMS client can then instruct its FLUTE receiver to selectively receive and cache delivered ad files according to user traits that match the receiving MBMS client’s user profile.
2-  Signalling at the FDT level (same level as @Content-Location) describing the specific user traits addressed on a file-by-file basis. As such, the FLUTE receiver checks the FDT-level attributes describing the targeted user traits, and decides to receive/cache each ad file accordingly.
USD Level Signalling:

The Filter Description metadata fragment contains filter data to enable selective/targeted UE reception of MBMS User Services or contents.  The Schedule Description fragment may include a URI reference to the Filter Description metadata fragment to signify the intended use of content filtering.  Each filter data instance contains associated criteria or rules for use by UEs to selectively receive contents at the session level or the file level.  At the session level (i.e., filter placed inside the sessionSchedule element of the Schedule Description fragment), the filter rules enable a UE to decide whether it should receive the entire contents of the associated delivery session(s) of the User Service.  At the file level (i.e., filter placed inside the fileSchedule element of the Schedule Description fragment), the filter rules enable a UE to decide whether it should receive individual files of the User Service, during the corresponding file delivery schedule(s). 
Targeted ad delivery can be accomplished based on the reuse of the existing filter description metadata fragment and establishing a new filter definition that describes the user traits addressed by the content. Accordingly, a new user traits filter can be included as part of the filter description metadata fragment. 
In the example below, the user traits filter is composed of userTrait elements: Each user trait element userTrait is instantiated with a trait name and a list of string identifiers classifying the targeted user traits. Multiple instantiations of this element may be used to convey different user trait information, e.g., social group, age group, gender, profession, ethnic group, etc. An MBMS client may selectively receive contents with the user trait values known to match the profile of the user. The syntax of such a user trait filter is shown below: 


<xs:complexType name="userTraitsFilterType">


<xs:sequence>




<xs:element name="userTrait" type="userTraitType" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


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


</xs:complexType>

<xs:complexType name="userTraitType">


<xs:sequence>




<xs:element name="userTraitValue" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>

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


</xs:complexType>
FDT Level Signalling:

An alternative solution for enabling targeted ad insertion can be accomplished by introducing a new element at the FDT level to describe targeted user traits for the files delivered to the FLUTE receiver. Accordingly, a new TargetedUserGroup element can be included as part of the FLUTE FDT schema describing such user traits. As such, the FLUTE receiver checks the FDT-level attributes describing the targeted user traits, and decides to receive/cache each ad file accordingly.
An example Release 12 extension of the FLUTE FDT schema is as follows:

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

<xs:schema 


xmlns="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT" 


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


xmlns:ns1="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT" 


targetNamespace="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT" 


elementFormDefault="qualified">


<xs:element name="TargetedUserGroup" type="TargetedUserGroupType"/>


<xs:complexType name="TargetedUserGroupType">



<xs:sequence>




<xs:element name="userTraitValue" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>

</xs:complexType>

</xs:schema>
3 Proposal
It is proposed to adopt the text in Section 2 on the proposed targeted ad insertion alternatives and solution space into TR 26.848. .
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