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1. Introduction

Previously, during TSG-GERAN WG4 meeting #6 (8-10 Oct, 2001), it was agreed in principle that MS protocol and performance tests for both E-OTD and A-GPS standard location technologies should be developed under a common TSG-GERAN LCS Testing Work Item. Subsequently however, the extent of the scope of A-GPS performance testing has been questioned.

As a result, this document aims to clarify what types of A-GPS testing procedures should be considered for incorporation into LCS MS performance specifications within TSG-GERAN.  This contribution begins with a simple overview of the generic Measure Position Request/Response signaling mechanism that is currently specified for both E-OTD and A-GPS.  This request/response signaling should form the basis of any LCS performance test procedure.  Next, it is discussed how this message exchange should be employed for A-GPS testing purposes with respect to a critical set of test cases.  Finally, several concluding remarks are made regarding how to proceed with the development of A-GPS performance testing.

2. Basic Measure Position Request/Response

The “SMLC to MS Radio Resource LCS Protocol”, 3GPP TS 44.031 (RRLP), defines the signaling that occurs between the Serving Mobile Location Centre (SMLC) and the MS to support LCS measurement operations within GERAN networks.

The general flow of this message exchange between the SMLC and the MS can be summarized as follows:

· MEASURE POSITION REQUEST is sent from SMLC to MS

· Contains the following types of elements:

· Assistance data needed to enable measurement process; and

· Desired positioning technology (E-OTD, or A-GPS) instructions.

· Requested measurements are made (and processed as desired for MS-assisted or MS-based location technologies) by MS

· MEASURE POSITION RESPONSE is returned from MS to SMLC

· Positioning measurement information reported to SMLC for MS-assisted technology

· Location information reported to SMLC for MS-based technology






Figure 1:  Basic RRLP Measure Position Request/Response

3. Critical Test Cases to be Considered for A-GPS

In order to effectively characterize the A-GPS performance of the MS, it is necessary to define a minimal set of core test cases to represent the full range of anticipated A-GPS service environments.  A critical set of four test cases is described below.  Note that the Measure Position Request/Response exchange described in the previous section is to be carried out for each of these test cases.

3.1 High signal-to-noise ratio environment

In this scenario, the satellite signals are simulated at a uniform and relatively high signal level (i.e., good line-of-sight to each satellite).  This test case essentially serves as a baseline functional test to make sure that under favorable signal conditions, the MS can report A-GPS measurements with a high level of accuracy.

3.2 Low signal-to noise ratio environment

In this scenario, the satellite signals are simulated at a uniform and relatively low signal level (i.e., obstructed line-of-sight to each satellite).  This test case evaluates the ability of the MS to acquire weak satellite signals under obstructed signal conditions, and then to measure and report A-GPS measurements with an acceptable level of accuracy.

3.3 Low signal-to-noise ratio environment with multipath 

In this scenario, a set of “direct path” satellite signals are simulated at a uniform and relatively low signal level (i.e., obstructed line-of-sight to each satellite).  In parallel, a delayed multipath signal is generated for each satellite and added to its corresponding direct path signal.  This test case evaluates the ability of the MS to acquire weak satellite signals under fluctuating signal conditions, and then to measure and report A-GPS measurements with an acceptable level of accuracy.

3.4 Mixed signal-to-noise ratio environment

In this scenario, the satellite signals are simulated within a varied range of signal levels (i.e., some satellites are obstructed and some have clear line-of-sight).  This test case evaluates the ability of the MS to acquire weak satellite signals in the presence of other stronger satellite signals.  The purpose of this test is to make sure that under partially obstructed signal conditions the cross-correlation of satellite signals of differing strengths does not prevent the MS from measuring and reporting A-GPS measurements with an acceptable level of accuracy.

4. Concluding Remarks

It is strongly recommended that a single Work Item for LCS testing covering both protocol and performance testing for both E-OTD and A-GPS be pursued within TSG-GERAN.  For either technology, a simple Measure Position Request/Response signaling exchange should be employed as the basic performance test message flow.  This basic signaling exchange should be executed for a minimal set of core test cases in order to characterize the performance of the MS over a variety of operating environments.  The set of 4 test cases described in the section above should serve as the basis for developing the final test cases. 
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