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1 Introduction

It has been proposed to use the same general test environments for both UE-based and UE-assisted A-GPS. However, the evaluation of the respective measurement reports will be different. This contribution summarizes the specific aspects related to the performance evaluation of UE-assisted A-GPS. In section 6 of this contribution we propose the sequence of steps required to evaluate the performance of UE assisted A-GPS capable mobile stations.
2 Measurement Parameters for UE-assisted A-GPS

The core measurement for UE-assisted A-GPS is the UE GPS Code Phase, as specified in TS25.215 and TS25.302. The UE GPS Code Phase is reported by the UE in the IE ‘UE positioning GPS measured results’ in terms of Whole GPS Chips and Fractional GPS Chips, together with the GPS TOW (Time-of-Week) for which the measurements are valid. 
3 Proposed Performance Metric
In an asynchronous system such as UMTS, there is no universal alignment between network system time and GPS time. The UE performs GPS code phase measurements relative to its own internal estimate of GPS time. As a result, the code phase measurement performance can only be evaluated in a relative way (as is inherently done in case of OTDOA), because the residual bias in the UE’s GPS time estimate is an unknown quantity until the calculation of the position estimate occurs.
In addition, there is no motivation to specify a minimum performance requirement for the absolute accuracy of the code phase values reported by the UE, since in an asynchronous system the particular absolute code phase values measured from individual satellite transmitters are of little or no ranging value when evaluated in isolation.  
Hence, the fundamental performance metric for UE-assisted A-GPS should be defined as the relative code phase between the UE GPS Code Phase measured from one GPS satellite compared to the UE GPS Code Phase measured from another GPS satellite.

4 Relative Code Phase Error Calculation
For each measurement report, it is proposed for the system simulator to identify the number of unique (or non-redundant) measurement pairs provided by the UE. A relative code phase error quantity should then be established for each pair of code phase measurements. 
The relative code phase error should be calculated as the difference between the relative code phase of a reported pair of measurements and the relative code phase expected by the system simulator for this same pair of measurements. Note that this expected relative code phase should be calculated by the system simulator at the GPS TOW reported by the UE.
5 Establishing Performance Requirements

The relative code phase performance requirements for UE-assisted A-GPS should be determined based upon the common set of test environments currently being discussed in RAN WG4. Each test scenario to be considered can be characterized by a particular satellite and user geometry. This geometry is often quantified in terms of certain magnitudes of the Horizontal Dilution of Precision (HDOP) value. The concept of Dilution of Precision provides a relationship between UE measurement parameters and expected location accuracy (R4-011306). Given the particular test scenario and performance requirement discussed for UE-based A-GPS, a representative HDOP value should be determined and consequently, the accuracy requirement for the relative code phase should be established.
6 Performance Evaluation of UE-assisted A-GPS 

The proposed sequence of steps required for performance evaluation of UE-assisted A-GPS capable mobile stations can be summarized as follows:

1. From the code phase measurement parameters returned by the mobile station determine the number of unique/non-redundant measurement pairs.

2. For each measurement pair, calculate the relative code phase. 

3. Determine the expected relative code phase for each measurement pair (as defined by the system simulator) at the associated GPS TOW reported by the UE.

4. Calculate the relative code phase error quantity for each measurement pair as the difference between the relative code phase value (calculated at step 2) and the expected relative code phase value (calculated at step 3), and store the results.
5. Repeat steps 1-4 until a sufficient number of relative code phase values have been evaluated.
6. Verify that the relative code phase error meets the specified requirement for at least <TBD> percent of the cases evaluated.
7 Proposal

In order to progress the development of the minimum A-GPS performance requirement specification in the case of UE-assisted A-GPS, it is proposed that the general procedure for performance evaluation described in this contribution be agreed in principle so that the corresponding UE-assisted A-GPS performance requirements can be developed, based on the common test environments to be agreed for both UE-based and UE-assisted modes of A-GPS operation. 


























































PAGE  
2

