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1. Introduction

During SA#11 in Palm Springs, March 19-22, 2001, a WI (TSGS#11-01-0180) titled “Work Item Description for Release 5: Specification for the Le Interface” was approved. The objective of this WI is to define a simple and secure access method that allows user appliances and Internet applications to access location information from wireless networks irrespective of their underlying air interface technologies and positioning methods. The WI should result in an API specification for the Le interface (interface between the GMLC and LCS client).

This contribution aims to achieve the WI objective by defining an XML-based API specification for the Le interface.

The Mobile Location Protocol (MLP) is an application-level protocol for positioning of mobile terminals independent of underlying network technology. The MLP serves as the interface between a Location Server and a Location Services (LCS) Client. This contribution provides an overview of the MLP that defines the core set of operations that a Location Server should be able to perform.
2. Discussion

The purpose of this contribution is to define a simple and secure access method that allows Internet applications to query location information from a wireless network, irrespective of its underlying air interface technologies and positioning methods.

This contribution covers the core of a Mobile Location Query API (Application Programmer’s Interface) that can be used by a location-based application to request MS location information from a location server (GMLC or other entity in the wireless network).

The API is based on existing and well-known Internet technologies as HTTP, SSL/TLS and XML, in order to facilitate the development of location-based applications. 
3. Proposal
Protocol Barrier
MLP is implemented on top of “HTTP/1.1”. HTTP is a request/response type of protocol involving a server and a client. In the context of MLP the client is referred to as the LCS Client and the server is the Location Server (i.e. GMLC). 

The Location Server should provide two socket ports for operation, one for encryption with SSL/TLS and one without. The reason for having one insecure port is that the encrypting of the SSL/TLS communication can be capacity consuming and if the client is in a secure domain there might not be a need for encryption. For applications residing in an insecure domain, i.e. on the Internet, it is however natural to use the secure port to ensure the security and privacy of the location information.
Location Query Services

An LCS Client requests a Location Query Service by issuing an HTTP POST request towards the Location Server. The request line syntax is shown below.

Request-line:
 POST SP host SP HTTP/1.1 CRLF

The request must include the entity-header Content-length field as part of the request. The message body of the request should include the XML formatted request and should have the length specified by the LCS Client in the Content-length field.

If the request is a deferred request (periodic) the result is delivered to the client through an HTTP POST operation issued by the Location Server. This implies that the client must be able to receive HTTP POST requests and be able to give a valid response. 

All Location Query Services are invoked by sending a request using HTTP POST to a certain URI. An example of an URI is shown below.

http://host:port/LocationQueryService/
The response to the invocation of a Location Query Service is returned using an HTTP response. 

If the LCS client requests periodic reporting of location, the Location Server will return the answer by performing an HTTP POST operation towards the client. The client must specify the URI that the answer should be posted to. This is done in the service request or by having it in the LCS client profile that can be stored in the Location Server.  

The answer will be included in the message body and the Content-length entity will be set to the length of the answer.

There are a number of different possible types of location query services. Each implementation of location server can select which services it wants/needs to support. 

Services identified that the Location Server would want/need to support:

· Location Capability Query

· Standard Location Immediate Service

· Emergency Location Immediate Service

· Emergency Location Reporting Service

· Periodic Location Reporting Service

The services are described in more detail in the table below.
	Service
	Description

	Location Capability Service
	This is a location capability query service. This service is used in order to determine the availability and capabilities of the supported location services.

This service consist of the following messages:

· Location Capability Request

· Location Capability Answer

	Standard Location Immediate Service
	This is a standard query service with support for a large set of parameters. This service is used when a single location response is required immediately (within a set time). 

This service consists of the following messages:

· Standard Location Immediate Request

· Standard Location Immediate Answer

	Emergency Location Immediate Service
	This is a service used especially for querying of the location of a mobile subscriber that has initiated an emergency call. The response to this service is required immediately (within a set time). 

This service consists of the following messages:

· Emergency Location Immediate Request

· Emergency Location Immediate Answer

	Emergency Location Reporting Service
	This is a service that is used when the wireless network automatically initiates the positioning at an emergency call. The position and related data is then sent to the emergency application from the location server. Which application and its address are defined in the location server.

This service consists of the following message:

· Emergency Location Report

	Periodic Location Reporting Service
	This is a service used when the mobile subscriber’s location should be reported at a specific time interval. 

This service consists of the following messages:

· Periodic Location Reporting Request

· Periodic Location Reporting Answer

· Periodic Location Report

· Periodic Location Reporting Stop

· Periodic Location Reporting Stop Answer


Shapes representing a geographical position
There are a number of shapes used to represent a geographic area that describes where a mobile subscriber is located.

These shapes can also be used for defining triggering criteria to initiate a positioning when the mobile subscriber enters or leaves the geographical area that is described. The supported shapes for geographical position are:

· Ellipsoid Point (with or without uncertainty circle/ellipse/arc)

· Point described using geodetic Longitude and Latitude

· Point described using Universal Transverse Mercator (UTM)

· Point described using X and Y coordinates in a local reference system

· Polygon
Mobile Location Query Service Definitions
All the different location query services are defined using XML Document Type Definition (DTD)s.

Different services in the MLP are defined using common structured elements. The DTD that defines a particular location query service is composed by the definition of the root element and only the inclusion of the necessary common DTDs. 
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· MLP_ID.DTD : 
Identify Element Definitions

· MLP_CAP.DTD : 
Capability Element Definitions

· MLP_FUNC.DTD : 
Function Element Definitions

· MLP_LOC.DTD : 
Location Element Definitions

· MLP_SHAPE.DTD : 
Shape Element Definitions

· MLP_QoP.DTD : 
Quality of Position Element Definitions
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