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The issue of measurement uncertainty has been raised recently in RAN WG4 and T1RF (R4-99702, R4-99876, T1R000014, and T1R000059).

Before much progress can be made on finalising appropriate values for test equipment uncertainty, it is essential that the underlying assumptions made by RAN WG4 regarding the impact of measurement uncertainty on the system design is understood.

There are three fundamentally different approaches that can be taken with regard to measurement uncertainty, and within the technical community involved in developing the 3GPP standard, all three have been or are being used. The approaches are as follows:

1. Never fail a good DUT. This approach treats the measurement uncertainty such that it relaxes the specification ensuring little chance that a good DUT will be failed. This was the approach used in GSM phase 1 (the lower-case “f” in the test report).

2. Never pass a bad DUT.  This is the exact opposite of case #1, and requires that the measurement uncertainty tighten the DUT specification such that there is little chance of passing a bad DUT. This is the technique of specification budgeting whereby conformance to a standard can be traced. This is the approach currently used in Japan for type approval.
3. Shared Risk. This is the middle ground whereby the impact of measurement uncertainty is not considered in the pass/fail verdict for the DUT. It is considered of equal probability that this approach will either pass a bad DUT due to a favourable addition of DUT error and measurement error, or, fail a good DUT for the opposite reason. Hence the name “Shared Risk” This is the approach currently being used for GSM phase 2 and beyond. It should be noted however that the GSM standards do define limits on measurement uncertainty (GSM 11.10 Annex 5), so the population of DUTs that fall into the area of uncertainty is limited.
The current 25.141 version 3.0.0 section 4.2 indicates that for BTS test, RAN WG4 has opted for case #3 “Shared risk” with an extension for non-compliant test equipment reverting to case #2 “Never pass a bad DUT”. In this latter case where the measurement uncertainty exceeds the allowed uncertainty [figures TBD] in section 4.1, the allowed uncertainty is first used to adjust the DUT specification limit in favour of the DUT (Shared risk). Then any additional measurement uncertainty is applied to the specification limit in the spirit of case #2 – i.e. unfavourably to the DUT. It would seem this approach is balanced in as much as it allows the use of non-compliant equipment, but at the expense of the DUT. This should encourage test houses to favour the most accurate equipment.

Questions for RAN WG4 - (answers preferred by 3rd April 2000)
Can RAN WG4 confirm the above interpretation of 25.141, and indicate if this two-step approach is consistent with the design scenarios for the 3GPP system. If so, would RAN WG4 recommend the same approach for handling measurement uncertainty to the UE specifications in 34.121 and 34.122?

Regarding further work to define the allowed measurement uncertainties, can RAN WG4 indicate what confidence level is intended for section 4.1 of 25.141, as if this is not clearly specified, any equipment could be deemed to comply by selecting low confidence limits such as one or two sigma.

T1 RF feels that it is very important that treatment of measurement uncertainty is explicit since otherwise there may be regional variations in how the standards are applied, which would be quite undesirable.
