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1 Introduction

Enabling the 3G network to provide the geographic location of mobile stations via a web-based interface is key to enabling a wide array of revenue-generating location-aware applications and services.  This contribution proposes a Client/Server model with a web-based interface that allows IP-based location-aware applications to obtain the geographic location of mobile stations. A network element to provide this function is discussed.  It is recommended that the proposed model be adopted in the all-IP reference architecture.

2 Assumptions

In the context of this discussion, the following is assumed:

-
At least one mobile positioning method, such as Time Difference Of Arrival (TDOA), Angle Of Arrival (AOA), and/or GPS, exists.  Discussion of the positioning methods is outside the scope of this contribution. 

-
The radio aspects of mobile positioning procedures take place inside the UTRAN/ERAN.

· Location estimates can be passed from the UTRAN/ERAN to the core network.

3 Definitions

The following list of definitions is based on the T1P1.5’s work on Location services:  

Location Estimate:  the geographic location of an MS and/or a valid Mobile Equipment (ME), expressed in latitude and longitude data. The Location Estimate is represented in a well-defined universal format.  Translation from this universal format to another geographic location system may be supported, although the details are considered outside the scope of the primitive services

Location Server: a software and/or hardware entity capable of offering location information.  The Location Server accepts requests, services requests, and sends back responses to the received requests.  The Location Server consists of components that are distributed across one or more PLMN and/or service provider.  

Location Client:  a software and/or hardware entity that interacts with a Location Server for the purpose of obtaining location estimates for one or more Mobile Stations.  Location Clients subscribe to Location Services in order to obtain location information. Location Clients may or may not interact with human users.  The Location Client is responsible for formatting and presenting data and managing the user interface (dialogue).

Target MS:  the MS being positioned.

Client MS:  the MS that hosts the location client. 

4 Client/Server Model

The proposed Client/Server model implies that the network as a whole performs the location server function and that the location aware application is the client. The client may reside inside the network, outside the network, or inside the mobile station itself, i.e., client MS.  

To support the Client/Server model the Gateway Mobile Location Center (GMLC) being defined by T1P1.5 Location Services Sub-Working Group for GSM is enhanced and be added to the “strawman” reference architecture for the all IP network architecture.  This network element will be referred to as the Enhanced GMLC (E-GMLC).  The E-GMLC plays the role of the location server.  

The E-GMLC will support the functionality described in the stage 1 and stage 2 specifications for location services as produced by T1P1.5.  In addition it will support an http-based interface allowing location-aware applications on the Internet to access location information seamlessly.  The E-GMLC is the first node an external location client accesses to obtain the location estimate of a particular mobile station. The E-GMLC may request routing information from the HLR.  The E-GMLC performs registration authorization and obtains location estimates from the UTRAN through the SGSN.  The diagram below shows where the E-GMLC fits in the all-IP reference architecture. The Le interface is the http-based interface between the E-GMLC and the external location client and the Lg interface an IP-based interface between the E-GMLC and the E-GGSN.  The E-GMLC also supports a MAP-based interface to other 2G networks.

In this Client/Server model, the location aware application, acting as the location client, can obtain the location estimates of one or more mobile stations by sending a location request to the location server, i.e., the E-GMLC.  After performing the necessary authorization and authentication functions, the location server triggers the positioning process inside the PLMN, obtains the requested location estimate, and passes it to the location client as a location response.  

The E-GMLC obtains location information of a particular mobile by sending a request to the E-GGSN.  The E-GGSN obtains the address of the E-SGSN serving the target MS to be located from the HLR and returns it to the E-GMLC.  The E-GMLC then sends the location request to the E-SGSN.  The E-SGSN obtains location information from the UTRAN/ERAN over an IP interface and sends it back to the E-GMLC.  
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4.1   Client / Server Interface 

It is proposed that A http-based interface between the E-GMLC and the location client, i.e., the Le interface, be implemented.  This interface is message based. In such an interface, a location message between the location client and the location server may be either a request message from the Client to the Server, or a response message from the Server to the Client. 

4.1.1 Location Request

The location Client requests invoke location methods on the server.  A location method causes the location server to perform some actions.  The following methods are defined:  

4.1.1.1  The Logon Method

The Logon Method allows the location Client to logon with the location Server.

4.1.1.2  The GetLocation Method

The GetLocation Method is used by the location Client to request location estimates from the location Server for one or more target MSs within a specified quality of service. The Getlocation method indicates the type of response the location client expects from the location server.

4.1.1.3  The Logoff Method

The Logoff Method allows the location Client to terminate its session with the location server.

4.1 2  Location Response

The Location Response is a message from the location server to the location client conveying information as a result of a location request from a location client. A location response is either ‘immediate’ or ‘deferred’.   

The location Request indicates the type of response the location Client wishes to receiveA Location Response is referred to as ‘immediate ’, when a response  to a request for location information is answered immediately (within a set time) . The response shall be single and not dependent to any event.  A Location Response is referred to as  ‘deferred’, when a response to a request for location information is returned after the occurrence of an event specified by the location client .  The response can be single or periodic.

5 Conclusion

This contribution recommends the followings:

1. Adding the E-GMLC to the all-IP reference architecture.

2. Incorporating section 4 of this document into the Technical report detailing the all IP network architecture.

3. Recommend an IP-based interface between the E-SGSN and the RAN for the exchange of location-related information between the core network and the RAN.
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