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Background

Statistical testing methods for use in GERAN test cases were agreed about one year ago.  These statistical methods were introduced to allow layer 1 test durations to be reduced for those mobiles with performance characteristics that are better than the conformance limits.

The positive results

The statistical testing methods have been applied significantly to AMR layer 1 tests.  This has resulted in many opportunities for significant reductions in test durations when compared with the equivalent non-statistical tests (those using fixed numbers of samples).  These gains have been most prominent in tests with very low conformance limits (e.g. FER <0.1%), and those tests with relatively high speed fading profiles.

The negatives and the anomalies

Unfortunately statistical testing has given no test duration improvements in those tests with combined high conformance limits and medium speed fading profiles, and most significantly any tests using low speed fading profiles.

The low speed fading profile tests now have significant anomalies due to the differences in the way in which the minimum test times have been calculated for non-statistical and statistical methods.  The result is best illustrated in test case 14.4.8 ‘Co-channel rejection – TCH/AFS’, where each of the eight sub-steps performed with TU3 will take almost one hour with statistical methods, while using the non-statistical method this will be only nine minutes.

Receiver improvements / DARP

Ongoing MS receiver improvements including DARP/SAIC will result in a significant majority of MS have receiver performance significantly better than the existing conformance limits.

New test cases will be introduced to cover DARP that will most likely have low and medium speed fading profiles.  Clearly it would be beneficial if statistical rather than non-statistical testing could be used from their introduction to give the shortest possible test duration.

Current problems and proposed changes

The current problems exist because of the stated requirement that 990 wavelength crossings must have occurred before the result can be considered usable.  Such a rigid limit would be acceptable for non-statistical testing, however it should be possible to use a statistical approach to terminate the test before this point is reached.

Simplistically, even for faded conditions, when half the test duration has passed, if the result is significantly better than the limit, then it is clear that when the test completes it will pass.

This is the approach already taken in statistical testing, with the expected deviation in test results being high early in the test, with the deviation reducing and the result tending towards ultimate as the test progresses.
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The shape of the existing curves are already applicable to faded conditions, since any test which completes the quoted ‘minimum time due to fading’ without generating 345 events (current cross point) will then have subsequent events resulting in deviations from mean managed by these curves.

From appendix A7.1.3.1, the early pass and early fail lines are determined by the following formulae

Limit line for early pass decision (for ne ≥1):
The condition for an early pass decision is:
ber1   <   berlimbadpass
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Limit line for early fail decision (for ne≥ [7]):

The condition for an early fail decision is:
ber0   >   berlimfail
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The positioning and shape of the curves can be adjusted by changing the values of D and/or M, however we do not specifically wish to change D, M, or indeed the y-axis point where the existing lines cross (1.234)

I order for these existing curves to better manage fading conditions, the x-axis needs to be stretched such that the ‘early pass’ and ‘early fail’ lines cross at a point where the number of events is equivalent to that which would be expected for an MS at the conformance limit for the applicable ‘minimum time due to fading’.  Thus for 14.4.8 TULow/No FH, AFS/5.9 FER GSM900, the derived test limit being 12.34%, the minimum test time due to fading being 3168 seconds, 


Expected events = 3168 * 50 * 0.1234 = 19547

Thus, in this case we need to scale the x-axis such that the current x-axis point of 345 is substituted with a value of 19547.  This can be most easily be achieved by a simple scaling of ‘ne’ (number of events).  Thus,


ne new = (ne old * 345) / expected events fading 

In this example, 57 events will need to occur before a point is reached on the curve which would previously been achieved with one event, thus accommodating the expected high deviation from mean in the early parts of the test.

Proposed specification changes

It is proposed that appendix A7 is modified to incorporate these proposed changes to the use of statistical testing when applied to tests under fading conditions, and the minimum test times due to fading sub-section is adjusted appropriately.

It is proposed that all applicable test cases are modified such that the factor ‘expected events fading’ is added to each sub-test, and the sections are suitably modified to remove the explicit minimum test times.

Conclusions

If the proposed changes are implimented, an MS with receiver performance better than the conformance limits can be assured a pass result more quickly than an MS at conformance limit in all cases.

If the proposed changes are not implimented, then all sub-tests using TU3/1.5 will take at least one hour regardless of MS receiver performance.  All sub-tests using TU50 will take at least three minutes regardless of MS receiver performance.  In future test cases specification there will be a tendency to unjustly avoid low fading speeds due to the inherent test durations, which may artificially influence the outcome of DARP test specifications.
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