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1. General

This document introduces a Change of Cell event for Deferred MT-LR, which is proposed to be added in Release 5.

Network performance is a key issue and undue signaling or traffic load should be avoided. The functionality introduced in this document is a lightweight solution of location deferred services. The solution uses already existing and known information in the network, which makes the method very efficient.

In addition the CGI/SAI (Cell Global Identifier/Service Area Identifier) information of the subscriber location in triggered fashion is enough for many of the LCS services. That is why this procedure will be used instead of heavy LCS positioning, which is used only when exact position is needed. In addition the service can be offered to a relatively large number of subscribers because of its very light functionality and because existing core network information is used in the location reporting.

2. Reasons for the new event

Currently the deferred MT-LR does not provide triggered location reporting capability, although the network is able to inform when MS/UE changes its location. There should be added new LDR event (change of cell) that would allow core network to report this knowledge to the GMLC.

New event would allow a very lightweight method for location reporting utilizing RANAP Location reporting in Iu_ps interface which allows LCS Client to know all the Service Area/ Cell ID changes of the target mobiles that are in PMM Connected state. In addition location is reported in triggered fashion for also PMM IDLE mobiles whenever periodic RAU occurs.

Corresponding information would have to be generated in RAN and in the Core Network, e.g. by using heavy periodic LCS positioning methods.

3. Service examples

One popular topic in mobile communications is push type of services and especially push advertising. The most likely use for this type of service is localized advertisements for specific user groups in specific areas. Advertisements could be SMS, WAP or GPRS data straight from the server.

Other alternative could be fleet control applications, where company server is notified always when the company cars are moving in the network. This would help the company to plan the routes and also adjust the pick up/ delivery points in real time fashion. New possible routes and pick up/ delivery points could be sent to the corresponding cars using for example GPRS data connection.

Third alternative could be for example festival areas where there are many people attached to the network. Especially advertisers could be interested that how many people are in the area ready to receive an advertisement. Another example of this kind of service could be festival radio broadcast to the people only in the festival area. 

There could be also other services where subscribers entering into one region should be registered and followed (and also charged) whole time when they are exactly in that area. Service examples are unlimited.

The challenge in this case is to create a mechanism, which is capable of locating or even tracking very many users. This is necessary for example when there is a need to know when an individual user (out of very big user groups) is entering or leaving some area.

Currently the positioning methods and mechanisms are not designed to track very big numbers of users. The methods are designed to calculate the user position as accurately as needed or as possible, for a single location request. This may result in relatively heavy signaling and calculation load in the network, in case the exact location has to be established for very many users.

Fortunately it is not necessary to know the exact location of the target mobiles in order to enable an efficient service as explained above. It is sufficient to know the whereabouts of the target mobiles within a certain larger area (Service Area or Routing Area). When Service Area is information is unavailable then the Routing Area information is provided to the LCS Client. If Client needs more exact position of the tracked entity, the Client can utilize normal LCS methods to get the exact position.

4. Introduction
The following picture illustrates the standard LCS Positioning mechanism that allows the LCS Client to retrieve the location of a specific target mobile.
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The normal LCS procedure is started by the LCS client (e.g. a service application that needs to know the user’s position) when it sends a location request to the GMLC. GMLC handles location request routing to the (visited) telecom network. The network then calculates the user’s position in geographical coordinates and the information is sent back to the LCS client and application (via MSC/SGSN and GMLC).

Proposed Deferred MT-LR with Change of Cell event

The standard mechanism is able to calculate only a limited number of more or less accurate position estimates, which are always relayed via GMLC. Therefore it is proposed that instead of calculating the target mobile’s x, y coordinates, the network should indicate the current CGI (Cell Global Identifier) or SAI (Service Area Identifier) of the target mobiles to GMLC. GMLC can then forward this information as such to the LCS client (e.g. hosted by the operator), or alternatively e.g. use the CGI /SAI information with a spatial database to find out whether the user is close to, or far away from, the desired area. It is assumed that the services are meaningful only in the home network, therefore the GMLC or the LCS client should have capability to convert the CGI/SAI to geographical coordinates.
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It has to be noted that in 2G BSS only CGI is available (actually it is known by the SGSN) so no RANAP location reporting is needed in 2G GPRS.

In 3G GPRS more of the mobility management actions are done in the RNC. This means that in some cases only the RNC knows that in which cell (or Service Area) the mobile is currently active. This is why the RANAP Location Reporting Control (see 3GPP TS 25.413 or 23.060) is needed between SGSN and the RNC. With the Location Reporting Control the SGSN can request RNC to report the new location of the specific PMM Connected subscriber when SA/RA changes.

PMM Connected means that the subscriber has PS Signaling Connection (RAB and Iu connection, e.g. connection from the mobile to the SGSN) active. Usually PS Signaling connection is dropped when subscriber is inactive for some time, which is configurable by the operator between tens of minutes to several hours. When the mode drops to IDLE the RNC cannot anymore report the exact location of the subscriber in real time fashion. However the SGSN is aware of the location always when it receives periodic Routing Area Update message from the RAN. When receiving this message it also receives the exact Service Area where the subscriber is currently located. And if the Service Area has been changed it can be reported to the LCS Client as normally. Also when the subscriber returns to the PMM Connected state the change of cell can be reported continuously as in the first place. 

5. Protocol enhancements
To introduce the proposed functionality, the following information is needed to be conveyed from the LCS client to the SGSN in the LCS Service Request procedure.
Requests
· Enhancements to the LCS Service Request:

· New deferred location reporting event 'cell change' 
(conditional, only if requested)

· Enhancements to the ProvideSubscriberLocation:

· New deferred location reporting event 'cell change'
(conditional, only if requested)

Currently, the Cell ID/ Service Area is possible to be conveyed to the GMLC in LCS REL-4 but there is no logic to implement this service.
6. Proposal

It is proposed that new functionality described in this contribution and in the corresponding CR to 22.071 is included in Release 5. 
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