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Outline

At GERAN #24 - WG3 the issue of excessive test time duration in statistically based layer 1 receiver tests was raised.

Simple analysis has shown that one of the key causes of some of the excessive durations is due to the “minimum test time due to fading”.  A value of 990 wavelength crossings is used to determine the minimum test duration for any given fading profile.

The origin of this value is now being questioned, particularly since this number was originally selected for UMTS BER/BLER measurements, and much of the background material seems to have suggested that a value significantly lower than the value ultimately selected would be appropriate.

Principals of analysis

At GERAN #24 - WG3, Aeroflex and Rohde & Schwarz took an action point to propose a way forward, with the aim of any analysis taking place before GERAN #25, such that any resolution can potentially be agreed, in principle at least at GERAN #25.

Aeroflex and Rohde & Schwarz proposed two representative test scenarios, and a test plan in an attempt to determine realistic measurement uncertainty at various proportions of the current aplicable minimum test times due to fading.
Analysis

The attached spread sheet summaries the test results that were received by 6th June 2005.

From the summaries, the maximum recorded deviations were as follows.

For GSM900, TU3, full rate:

	Duration (s)
	60
	120
	300
	900
	1800
	3600

	Maximum Deviation
	0.447917
	0.469864
	0.285417
	0.200785
	0.060417
	0.056250

	Mean Deviation
	0.145954
	0.136125
	0.091853
	0.084257
	0.037188
	0.026823


For GSM900, TU50, half rate:

	Duration (s)
	30
	160
	120
	420

	Maximum Deviation
	1.938832
	0.744749
	0.659512
	0.197455

	Mean Deviation
	0.445076
	0.167934
	0.148361
	0.071270


In order to accommodate non-infinite test durations, the current statistical tests have a relaxation factor of 1.234 [1], i.e. currently a deviation of 0.234 could be considered to be the upper limit of acceptable deviation.

If we work within these existing bounds, for TU50, the lowest acceptable duration is between 120 and 420 seconds.  For TU3, this can be assumed to be between 300 and 900 seconds.

The currently specified minimum test times due to fading [2] for GSM 900 / TU50 / full rate is 380 seconds, and for GSM 900 / TU3 / full rate it is 3168 seconds.

Since currently the minimum test time due to fading and the target duration of test (the point at which sufficient events could have occurred for the pass/fail point to have converged) are independent, unless significant changes are made to the statistical test method, a deviation greater than the current relaxation factor cannot be accepted, since it could result in an incorrect test outcome.

The results do suggest that for higher speed fading profiles the current minimum test time due to fading should be retained at their current level, however for lower speed fading profiles it would appear that the current minimum test time is far too high, and could certainly be halved, probably quartered.

Proposed actions

Although the data used to prepare this report is somewhat limited, it is proposed that the numbers of acceptable wavelength crossings are adjusted as follows.

For lower speed fading profiles (<5km/h), reduced from 1000 to 250.

For medium speed fading profiles (5 - 80km/h), unchanged as 1000.

For higher speed fading profiles (>80km/h), unchanged as 1000.

References

[1] TS 51.010-1, annex A7.1.3.1

[2] TS 51.010-1, annex A7.1.4.2

