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1. Introduction

The paper presents a proposed scope of the work to be undertaken in GERAN4 on the LCS Work Item.  The proposed test cases will cover both Circuit Switched and Packet Switched LCS test implementations based on the R98/R99 GSM LCS Standards, and R4 GERAN LCS Standards.

One of the motivations for introducing LCS was the regulatory ruling in the US where the FCC issued a ruling in 1996 for the implementation of E911 (Enhanced 911 Emergency Service) positioning for wireless carriers.  Implementation of Phase 2 of this service is due in October 2001.  In Phase 1 the carriers must deliver the emergency caller telephone number and position of the cell where the call is made to the Public Safety Answering Point (PSAP).  In Phase 2, the location of the wireless caller must be delivered. The work of GERAN4 will focus on testing compliance with the 3GPP Technical Specifications.
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3.  LCS Mechanisms

LCS test cases for the following location positioning mechanisms will be developed:

a. Extended Observed Time Difference (E-OTD)

b. Global Positioning System (GPS) Assisted

3.1 E-OTD Positioning Mechanism

E-OTD is a Time Difference of Arrival system where the mobile measures the time difference of arrival from several base stations.  To obtain an accurate triangulation, E-OTD measurements are needed from at least three distinct pairs of geographically dispersed Base Stations.  Based on the measured E-OTD values, the location of the MS can be calculated either in the network or in the MS.  This mechanism has both an MS-Based and a MS-assisted versions.  Also, for unsychronized networks, E-OTD uses Location Measurement Units (LMUs) to keep track of the air interface time of different Base Stations.

3.2 A-GPS Positioning Mechanism

The Global Positioning System (GPS) is a Time of Arrival system where the GPS receiver measures the Time of Arrival of signals from several GPS satellites.  

GPS method refers to any of several variants that make use of GPS signals or additional signals derived from GPS signals in order to calculate MS position.  These variants give rise to a range of optional information flows between the MS and the network. There are two versions of A-GPS positioning mechanisms:

· MS-Based:  This is where the position is calculated in the MS and delivered to the GSM network.

· MS-Assisted: This is where the MS measures the GPS signals and sends the measurements to the GSM network; then the GSM network calculates the position of the mobile.

4.0 LCS Test Case Structure

The LCS test cases will be organized based on whether the location request is Mobile Originated (MO-LR),  Mobile Terminated (MT-LR), or Network Induced (NI-LR).  A common set of tests will also be generated to cover all common test procedures, e.g. CM procedures.

4.1  Mobile Originated Test Cases

A subset of MO-LR test cases are proposed below:

· Basic Self Location Request

· Autonomous  Location

· Transfer to 3rd Party

· Authentication, Ciphering/Deciphering

· Positioning Measurements (MS request own location; MS request location assistance data, MS requests deciphering keys)

-    MS deciphering broadcast data

4.2 Mobile Terminated Test Cases

A subset of MT-LR test cases are proposed below:

· MS Paging, Authentication, and Ciphering

· LCS Location Notification

· MS Privacy Options (e.g. Universal Class, Call-Related Class, etc)

·  Broadcast of assistance data

4.3 Network Induced Test Cases

· Positioning during an emergency call

4.4   Handover Interaction

· Intra-BSC Handover

· Inter-BSC Handover

· Inter-MSC Handover

