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1. Introduction

In order to perform protocol tests of mobile stations supporting Assisted GPS technology, a system simulator is needed. It has been recognized in GERAN #8 that the system simulator should include GPS specific functions in order to conduct protocol tests in controlled environment. This contribution provides a possible functional block diagram for protocol test set-up. In this functional test set-up, some of the basic GPS aspects are further elaborated. The intent of this contribution is to commence the development of a GPS Simulator description that can eventually be incorporated into an appropriate clause of TS 51.010-1 for Rel-4.

2. Functional Protocol Test Set-up

The Figure 1 below shows a functional protocol test set-up for GSM mobiles supporting assisted GPS.







Figure 1: Functional Protocol Test Set-up for GERAN Mobile supporting A-GPS Location Technology

The test includes mainly two functional blocks: 

1) System Simulator (SS), and 

2) Mobile Station (MS). 

The System Simulator can be separated in several functional sub-blocks depending on their function. These sub blocks could be: 

a) GSM simulator that emulates MSC, BSC, BTS, etc.,

b) GPS simulator that generates GPS satellite signals as though they are in their trajectory in sky, and 

c) SMLC that performs LCS specific functionality.

3. GPS Simulator

The GPS simulator should be able to emulate GPS Satellite signals. In general, the simulator equipment should be able to:

a) generate GPS C/A signals on the L1 frequency to represent the simultaneous transmission of at least 3 satellites;

b) modulate each satellite signal with a navigation message bit stream (e.g., GPS time-of-week, ephemeris data, almanac data, etc.) that is consistent with the simulated GPS system time;

c) set accurate satellite positions and timing, based upon appropriate reference satellite orbital model inputs. 

The GSM Simulator, SMLC Simulator and GPS Simulator should be started at the same time to conduct a test. This can be done using a trigger from an external source. This event may be triggered at either a preset GSM time or GPS time.

The C/A signals are transmitted at L1 frequency, which is 1575.42 MHz. So the GPS simulator should be able to generate this frequency. For the MS to be able track this frequency it should not drift more than ±0.2 ppm. In terms of power, this signal output as referenced to the mobile station antenna input should be approximately -130 dBm.  Such signal levels are representative of strong GPS satellite signals received during unobstructed (open-sky) conditions.  Note that employing such a high signal level should be sufficient for conducting an appropriate exercise of the A-GPS aspects of the LCS protocols.

4. Recommendation

We recommend that GERAN WG5 agree in principle that the above functional test set-up and simulator capabilities for MS A-GPS protocol testing is an appropriate starting point for the development of a more formal test description in TS 51.010-1 for Rel-4.
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