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1 Background

There is discussion of the minimum performance requirements for A-GPS TS25.171, and a prime parameter of interest is the Time To Fix.  However, an interesting paper R4-040253 “Proposed way forward on A-GPS testing” presented by Vodafone in Beijing pointed out that the Maximum Response Time should be specified.

This gives the opportunity to understand and clarify important timing relationships.


2 Time To fix

The sequence of events appears as follows:

1. The UE receives an instruction to carry out a position fix, with a set of assistance information and within a defined Maximum Response Time.


2. The A-GPS subsystem produces a position fix (or set of pseudo-range measurements) within a ‘reception and processing’ time.


3. The fix result (or set of pseudo-range measurements) is reported to the network.  This is then the measured Time To Fix Report. 

Event 3, the reporting of the result, should happen on or before the Maximum Response Time.  

This gives rise to the following observations:

a) The “Maximum Response Time” for the test cases should be specified.  This could well be the same for all test cases in TS25.171– in any particular live request the parameter is set by the operator with no knowledge of the operational scenario (e.g. whether the UE happens to be indoors or outside).


b) The Maximum Response Time parameter then determines the “give up” time, at which processing stops.  The setting of the Maximum Response Time determines the length of time the receiver and processor can spend searching for GPS signals, measuring psuedo-ranges and (optionally) doing a fix calculation.  It therefore determines the availability, or coverage, of the A-GPS service.


c) Depending on the implementation of the measurement reporting protocols, it is our understanding that in Release 99 it may be that the reporting of the GPS result happens only at the Maximum Response Time – the time when the result is asked for?  As this has considerable implications it should be clarified.


d) The achieved “TTF Report” performance required may depend on the environment.  In this case more time would be allowed for the TTF Report in difficult environments, and a faster TTF Report expected in good environments.  The limit for the measured Time To Fix Reporting of the fix result in good environments would therefore differ from the Maximum Response Time, which is specified to cover the most difficult environment.

e) The 67% TTF Report performance achieved may of course be better than the 95% TTF Report limit specified for a given test scenario.


3 Success rate  

R4-040253 also points out that the “success rate” should be specified (the percentage of successful AGPS position estimate returned within the Maximum Response Time), and that the accuracy should be measured as a percentage of the successful fixes. 

This differs from the current specifications, which talk only in terms of the overall percentage of fixes that are both received within a time limit, and are within an accuracy bound.

From the point of view of the user an inaccurate fix delivered within the time limit is still more useful than no fix at all.
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