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1 Introduction

Tdoc S4-121xxx [1] defines the Filter Description metadata fragment that carries filtering data to enable more restrictive or targeted reception of MBMS service and contents by different criteria.  The filtering criteria can be specified by a content provider or the MBMS service provider for matching against local settings or other available knowledge at the device, in determining whether the associated service or content item is relevant for reception.  That CR also proposes the data structure of the location filter for supporting selective reception of location-based services/content, for example location-specific traffic alerts, or advertisements.  This document provides explanation of the location filter, and describes via two examples how the filter might be defined to support targeted reception of location-specific broadcast content.
2 Location Filter Syntax and Semantics
S4-120941 [1] proposes the following USD data model for inclusion of the FilterDescription metadata fragment, which in turn contains filtering data associated with the MBMS service or content items.
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Figure 1 – USD data model which includes the FilterDescription fragment
Furthermore, the XML schema of the Filter Description fragment as specified in [1] is shown in Figure 2.  The content model for the location filtering data, defined by the locationFilter element, is given in Figure 3.
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Figure 2 – Content model of Filter Description Schema

The location filter as highlighted above contains the rules which specify the target area, which may include temporal constraint and confidence criterion for reception of the associated content item(s).  Those content item(s), as identified by the fileReference element, are associated with delivery schedule defined by the Schedule Description as pointed to by scheduleDescriptionReference.
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Figure 3 – Content model of Location Filter Schema

The Location Filter as shown above and proposed in [1] basically adopts the data structure of the ‘LocationFilter’ element in the OMA BCAST Service Guide, with additional simplifications and profiling appropriate for 3GPP. 
LocationFilter is defined as
LF = LF1 LO (LR | LF2), where

· LF is the overall location filter, with LF1 and LF2 representing constituent filters of the same complex type as LF;

· LO represents the logical operator ‘AND’, ‘OR’ or ‘NOT’ and LF1 and LO are each optional with cardinality (0..1);
· LR, or Location Rule, is the basic building block of the Location Filter, comprising target area(s), associated time interval, and confidence level (i.e. target probability) of the UE being present in the specified area(s) during that time;
· LR and LF2 are mutually exclusive and occur exactly once.

The recursive structure of the Location Filter enables a wide range of filtering rules, from simple to complex, to be specified.  The confidence level parameter is generally necessary because location determination is inherently a probabilistic event – a GPS fix is associated with an uncertainty circle around the predicted position (x, y), for example, “75% confidence of being located within a 10-meter radius around the point (x1, y1)”.   Similarly, for cell-ID based target area, unless the reception criterion is by current location, confidence level is generally necessary if the target location is associated with temporal criteria defined as in the past or future. 
3 Location Filter Examples
3.1 Location-based advertisements

The following example assumes and leverages the availability of location history information on the UE which can be matched against target location(s) specified in the location filter.  Also assumed from the content provider’s or advertiser’s perspective is a certain confidence that a person who is known to be regularly present at a particular venue (e.g. department store) at certain times of the week and hours of the day is considered likely to be present at the same location during the same time intervals in the future.  Consider the following use case for location-based filtering of advertisements: 

“Department Store X wishes to advertise a sale event on Sat, 20-Dec, from 09:00-12:00.  It wishes to target ad reception by people located nearby its store, and by a neighboring store.  It is assumed that the download delivery MBMS Use Service “Ad Channel” carries this advertisement which is scheduled for delivery on 18-Dec from 02:00-03:00.”
Figure 4 depicts a cluster of cell sites within the coverage area of the MBMS service for which Cell-A and Cell-B coverage area include Dept. Store X and neighboring store, respectively, along with hypothetical movement pattern of a particular shopper:
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Figure 3 – Hypothetical cell cluster containing the locations of interest, and movement pattern of a particular user
In addition, assume that the USD, including the Filter Description fragment, is received on 17-Dec, the day before the sale event, and contains the following location filter:
LF = Rule 1 AND Rule 2
        = [{Confidence_Level=0.7 in Cell A for 15-min duration between 09:00-12:00 on 6 Dec} OR

           {Confidence_Level=0.7 in Cell B for 15-min duration between 09:00-12:00 on 6 Dec}] AND
          [{Confidence_Level=0.7 in Cell A for 15-min duration between 09:00-12:00 on 13 Dec} OR

           {Confidence_Level=0.7 in Cell B for 15-min duration between 09:00-12:00 on 13 Dec}]
This location filter defines past location, i.e. location history as the criteria for predicting future location for targeting content reception.  For this example, it is further assumed that the UE contains a log of prior serving cell site information, recorded at 1-hr intervals for the last 3 weeks, and therefore includes location information by cell-ID during the time intervals defined in the location filter, as shown in Figure 5.
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Figure 5 – Example evaluation of location filter based on UE-based location history info
Based on the above assumptions, it is seen that the location filter can be evaluated in determining that the filtering criteria in both Rules 1 and 2 are met, leading to UE decision to download and cache the associated advertisement.
Figure 6 illustrates the overall timeline associated with this location-based advertisement example, indicating the different time intervals at which the delivery of the USD containing the location filter and the subsequent advertisement occur, as well as the sale event during which the stored ad may be displayed to the user.
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Figure 6 – Timelines of USD/location filter delivery, ad delivery, and relevance of the ad, if stored

3.2 Location-specific Traffic Alerts

Consider the following occurrence of a car accident on a section of a highway which causes traffic congestion along that part of the highway.  The location-specific traffic alert service will broadcast a notification of such event associated with a location filter defining the targeted area for reception of that notification.  An example of such traffic event is shown in Figure 7.
[image: image7.emf]Z

X

X

Y


Figure 7 – Traffic incident for which traffic alert and associated filter rule will be sent

In the above diagram, the auto accident occurs at the area shown by the triangle, and it is intended for the alert notification to be received by users located in the coverage area of the four cells 1-4.  Also indicated in Figure 4 are the locations of users, as marked by X, Y and Z, at the time the traffic filter is received.   Target recipients of the associated alert notification might include at least the two users marked by X which are presently driving on the highway nearby the accident area, as well as User Z which is located in the Cell-2 at whose border the accident is located.  In addition, User Y, who is driving towards the vicinity of the accident, might also be considered a target recipient of the alert notification.  The location filter might be specified as:
LF = Rule 1 OR Rule 2
        = [Confidence_Level=0.75 in Polygon_ } OR
           [Confidence_Level=0.5 in Cell (1 or 2 or 3 or 4) in the next 5 minutes]
Evaluation of these rules might require on-board GPS or A-GPS capability which can compute the UE’s geo-location and velocity and direction of movement information, along with mapping application and prediction algorithm.
4 Summary
This document describes the XML representation of the location filter given in S4-120604 [1].  Two examples are provided on definition of the filter for specific applications: location-specific advertisements and location-dependent traffic alerts.  This document is prepared to assist understanding the structure and rationale of the proposed solution in [1] for supporting location-based MBMS services.
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