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introduction


Rohde&Schwarz and Ericsson have proposed limits for the acceptable uncertainties of measurement equipment in RAN WG4 (R4(99)876, R4(99)702). Rohde&Schwarz kicked off discussion of requirement of test equipment also in T1 RF SWG meeting#10 (T1R(00)0014).

TS-25.101 (chapter 4.1) defines measurement uncertainty as following:

"The requirements given in these specifications are absolute. Compliance with these requirements is determined by comparing the measured values with the specified limits, without making allowance for measurement uncertainty."

Since the test equipment is not ideal, the uncertainties due to the test equipment will be seen in the test results. In the worst case an UE according with the core specification will fail the test case because of the uncertainties in test equipment. 

For discussion

1) The measurement uncertainties caused by the testers should be taken into account when analyzing the test results. When analyzing the test results, the pass limit should be the limit defined by TS-25.101 increased by the absolute value of the test equipment uncertainty. For information purposes the measured value, the limit defined by TS-25.101 and the pass limit should be seen in the test report. For example "Transmit OFF power" test case:
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Measured value (-49.5 dBm)

-50 dBm (limit in core specification)

-51 dBm ( -1 dB uncertainty of test equipment)

-49 dBm ( +1 dB uncertainty of test equipment)


Fig 1. Test case verdict Passed/Failed criteria  (green area passed, red area failed)  
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TEST REPORT

TC 5.5.1 Transmit OFF

power

Requirement: < -50 dbm

Measured value: -49.5 dBm

SS uncertainty: +- 1dB

Test case verdict: PASSED (result outside design limits)


Fig 2. Example of test report 
2) The interpretation of measurement result is defined in TS-25.141 v.3.0.0 Base station conformance testing (FDD) as following (chapter 4.2):
"Compliance with the requirement is determined by comparing the measured value (or derived value from the measured one) with the specified limit, without making allowance for measurement uncertainty.

The measurement uncertainty for the measurement of each parameter shall be included in the test report.

The recorded value for the measurement uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in subclause 4.1 of this TS.

If the measurement apparatus for a test is known to have a measurement uncertainty greater than that specified in subclause 4.1, it is still permitted to use this apparatus provided that an adjustment is made to the measured value as follows:

The adjustment is made by subtracting the modulus of the specified measurement uncertainty in subclause 4.1 from the measurement uncertainty of the apparatus. The measured value is then increased or decreased by the result of the subtraction, whichever is most unfavourable in relation to the limit."

This kind of definition is proposed to be adopted also to UE conformance test specifications.

3) If uncertainty of test equipment is not taken into account when analysing the test result, the UE manufacturers have to develop better UE than the core specification requires. If more expensive HW components have to be used in UE to achieve the test limits, the UE production costs will increase.   

4) The acceptable limits for the test equipment uncertainties should be defined and minimized. The limits for test equipment should be set at a level which is technically achievable with the present knowledge but keeping in mind the price of the solutions.
5) More effort should be put to define which parameters of the test equipment are critical for each test (power level, frequency accuracy, timing accuracy, modulation accuracy, AWGN quality) and how to relate their variation and the variation in the test results.

Conclusion

The uncertainty of test equipment has to be taken into account when analysing the test result, since the limits in core specification do not allow any measurement uncertainty. In long term the production costs of UEs will increase significantly, if UE manufacturers have to use more expensive HW components in their products to achieve passed verdict in tests.    
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-49 dBm ( +1 dB uncertainty of test equipment)







-50 dBm (limit in core specification)







-51 dBm ( -1 dB uncertainty of test equipment)







Measured value (-49.5 dBm)
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Test case verdict: PASSED (result outside design limits)







Measured value: -49.5 dBm







Requirement: < -50 dbm







TEST REPORT







SS uncertainty: +- 1dB 







TC 5.5.1 Transmit OFF power
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