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This Input Contribution provides some more background information on the proposed methodology for the A-GPS Minimum Performance test cases that will be proposed for introduction into TS 51.010 at this meeting.

BACKGROUND

1. GERAN Work Item

GERAN has approved a Work Item to generate the Minimum Performance Requirements (in TS 45.005) and the associated Minimum Performance Test cases (in TS 51.010) for A-GPS on MSs. One feature of this work item is that it explicitly states that: “The two GERAN specifications to be developed will be aligned as closely as possible with the two UTRAN specifications for Minimum Performance and associated conformance test cases which are available in TS 25.171 and TS 34.171 respectively.”  - this therefore does restrict WG3 somewhat to following the methodology already devised by the two RAN working groups that drew up the UTRAN specifications.

The Minimum Performance requirements have now been added to TS 45.005 by GERAN WG1 and these follow closely the wording and methodology of TS 25.171. TS 25.171 was written by RAN 4 and followed the normal RAN 4 practice of including a lot of detail about the methodology to be used for testing. This has been copied into TS 45.005 and therefore again WG3 is somewhat restricted in the methodology that can be used for the testing

2. GPS testing

GPS testing has perhaps an unusual aspect to it, in that in the real environment the satellites are always moving and therefore the same signal conditions (amplitudes, Doppler, code phases) are never repeated. A GPS receiver is designed to expect these constantly changing conditions and often either will not function with constant signals or will produce a totally unrealistic performance under constant conditions. 

Therefore GPS testing is almost always done using realistic satellite simulators and statistical testing of many “fixes” to obtain a realistic view of the performance of the receiver-under-test. 

DETAILED METHODOLOGY 

There are a number of parameters or methods that are used in the proposed test cases and they can be split into three groups depending on the reason for their use as follows:

1. Requirements needed for Time-to-First-Fix (TTFF) measurements

Most of the Test Cases require the measurement of TTFF. For this to occur the existing Assistance Data (AD) must be cleared from the MS before each fix (so-called “cold start” conditions) so that new AD is required for each fix. This is done using two complementary methods:

a) A RESET message is sent to the MS before each fix to request it to delete all old AD. This message is only used for this test purpose.

b) “Jumping” the GPS scenario in location and time: two GPS scenarios are used, one in Melbourne Australia in 2004 and the other in Atlanta USA in 2005, and the fixes alternate between the two.

Both these methods are required simultaneously to ensure the MS really has deleted the AD on receipt of the RESET command. If only one method were used then the MS could “cheat” but with both methods if it did cheat then it would become very confused and fail the test. 

2. Requirements needed to ensure changing signal conditions

As explained above it is necessary to ensure that the GPS receiver is tested in a number of statistically independent signal conditions so that “realistic” results are obtained. Two methods are used to ensure this:

a) Each time a GPS scenario is used, the time-of-day of the scenario is advanced by two minutes from the previous time it was used. This ensures a new set of satellites geometries is in place and prevents the same scenario being “re-wound” and then repeated each time. In fact any advance in time could have been used: 20 seconds would be sufficient, but RAN 4 decided on two minutes.

b) For some tests the satellites actually used in the test are cycled so that different satellites are used for different fixes.

3. Parameters varied to provide test coverage of extreme values

There are a number of other parameters that can also affect the performance of the GPS receiver. These parameters clearly have nominal and extreme values. It would be possible to set up a number of test cases to test the nominal value, and then the extreme values. However RAN 4 decided that, as a large number of fixes are anyway required for the statistical analysis, the simplest method would be to randomly vary these parameters across their complete ranges during the testing. This then adds to the random statistical nature of the testing, while also adding in sufficient testing of the full range of these parameters. The parameters are as follows:

a) The location of the MS – this is randomly varied anywhere within a 3km radius of the “centre of the cell”

b) The height of the MS – this is randomly varied over a range of 0 to 500m (the “centre of the cell” is either at 100m or 300m)

c) Coarse Time Assistance error - this is randomly varied over a range of +/- 2 seconds

d) Fine Time Assistance error - this is randomly varied over a range of +/- 10us

e) For the Multi-path test case the initial multi-path phase offset is randomly varied over a range of 0 to 2 pi.

Finally after all these random parameters and scenarios are used, standard statistical analysis is used to derive a table of pass / fail limits to provide the traditional “early pass / fail” criteria.

