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1 Introduction

In RAN4#76 in Beijing, a framework for AAS BS conformance testing was approved [1] laying out the framework for OTA testing requirement development. Since then focus has been on completing the core requirements for AAS BS. As this is set to be achieved in RAN4#77, it is time to turn the focus on the development of the conformance requirements.

This contribution is a text proposal suggesting a general estimation method of the measurement uncertainty which can be the base for decisions on test tolerances.

A Text proposal of a structure for the conformance testing section (clause 10) of TR37.842 [2] is presented in an accompanying contribution [3].
2 Discussion 
The OTA measurement procedure can be considered to include two stages. In Stage M the actual measurement of the tested property of the Device Under Test (DUT) is performed. In Stage C the calibration of the absolute level of the DUT measurement results is performed. The calibration method can vary with the measurement method and the property measured, but many calibration methods comprise using a calibration antenna whose absolute gain/radiation efficiency is known at the frequencies of interest. The complete calibration is specific to each test facility.
The calculation of the uncertainty contribution is based on [4]. Each individual uncertainty is expressed by its Standard Deviation (termed here as ‘standard uncertainty’) and represented by symbol U. The uncertainty contributions can be classified to two categories: Type-A uncertainties, which are statistically determined e.g. by repeated measurements, and Type-B uncertainties, which are derived from existing data e.g. data sheets. Several individual uncertainties are common in Stage C and Stage M and therefore cancel.

The procedure of forming the uncertainty budget in measurement is:

1) Compile lists of individual uncertainty contributions for measurement both in stage C and stage M

2) Omit the contributions in stage C and M respectively which cancel completely from the following steps. For contributions which cancel partially, the resulting uncertainty remainder is used below.
3)
Determine the standard uncertainty of each remaining contribution by

a)
Determining the distribution of the uncertainty (Gaussian, U-shaped, rectangular, etc.)
b)
Determine whether the distribution is logarithmic or linear (lognormal or Gaussian, rectangular dB or rectangular linear parameter, etc.)
c)
Determining the maximum value of each uncertainty (unless the distributions is Gaussian or lognormal)

d)
Calculating the standard uncertainty by dividing the uncertainty by 
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 if the distribution is U-shaped, and by  if the distribution is rectangular.
4)
Combine all linear distribution uncertainties by the RSS method in linear scale. (Note that both calibration and actual measurement contribution are combined.)
5)
Convert the result from 3) into decibel.

6)
Combine the result from 4) and the logarithmic standard uncertainties by the RSS method.

7)
Multiply the result by an expansion factor of 1.96 to derive expanded uncertainty at 95% confidence level.

3 Observations
· Linear distributions are treated as logarithmic distributions in [5] whereas they are here combined before conversion to logarithmic scale in the calculation of the resulting uncertainty in this document.

· The end result uncertainty is lognormal in linear values (linear in dB) as in [5]. 

4 Conclusion
· A measurement uncertainty estimate applying both linear and logarithmic distributions is proposed. 

· Whilst this has little influence where the linear errors are small (fraction of dB, or less than 30%), it may have greater impact if errors turn out to be bigger. The here proposed method may be safer in such case.
· A discussion on this topic is recommended before deciding the eventual calculation method.
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10
Conformance testing aspects

10.x 
Calculation of resulting OTA uncertainty estimate
The OTA measurement procedure can be considered to include two stages. In Stage M the actual measurement of the tested property of the Device Under Test (DUT) is performed. In Stage C the calibration of the absolute level of the DUT measurement results is performed. The calibration method can vary with the measurement method and the property measured, but many calibration methods comprise using a calibration antenna whose absolute gain/radiation efficiency is known at the frequencies of interest. The complete calibration is specific to each test facility.
The calculation of the uncertainty contribution is based on [x]. Each individual uncertainty is expressed by its Standard Deviation (termed here as ‘standard uncertainty’) and represented by symbol U. The uncertainty contributions can be classified to two categories: Type-A uncertainties, which are statistically determined e.g. by repeated measurements, and Type-B uncertainties, which are derived from existing data e.g. data sheets. Several individual uncertainties are common in Stage C and Stage M and therefore cancel.
Calculation of uncertainty budget result:
A list of uncertainties for each test method shall comprise uncertainty contributions from both the calibration of the test facility (stage C) (related to the measurement method and the DUT properties) and the conformance measurement itself (stage M).
The procedure of forming the uncertainty budget in measurement is:

1) Compile lists of individual uncertainty contributions for measurement both in stage C and stage M
2) Omit the contributions in stages C and M respectively which cancel completely from the following steps. For contributions which cancel partially, the resulting uncertainty remainder is used below.
3)
Determine the standard uncertainty of each remaining contribution by

a)
Determining the distribution of the uncertainty (Gaussian, U-shaped, rectangular, etc.)
b)
Determine whether the distribution is logarithmic or linear (lognormal or Gaussian, rectangular dB or rectangular linear parameter, etc.)
c)
Determining the maximum value of each uncertainty (unless the distributions is Gaussian or lognormal)

d)
Calculating the standard uncertainty by dividing the uncertainty by 
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 if the distribution is U-shaped, and by 
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 if the distribution is rectangular.
4)
Combine all linear distribution uncertainties by the RSS method in linear scale. (Note that both calibration and actual measurement contribution are combined.)
5)
Convert the result from 3) into decibel.

6)
Combine the result from 4) and the logarithmic standard uncertainties by the RSS method.

7)
Multiply the result by an expansion factor of 1.96 to derive expanded uncertainty at 95% confidence level.

