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1.
Introduction

During RAN4#79 further alignment of uncertainty budgets between different test methods were done.  In addition, various companies have agreed to align or merge their contributions together for the same test method.
Looking at all the tables, it seems there is now a convergence and alignment of the uncertainty budgets coming from several meetings of discussions.

2.
Discussion

In order to properly align the uncertainty budgets between each test method, it would be needed to also align the probability distribution of common uncertainty sources.  As outlined in [1] in sub-clause 10.1.1: 

9. Describe potential OTA test methods relevant for testing radiated transmit power and OTA sensitivity. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the DUT. 

If, the goal is to align all uncertainty budgets then for common uncertainty elements, for example the influence of the calibration cables are common yet the distribution of the error differs between test methods.  

However, as there is currently good agreement between the overall uncertainty and between large uncertainty components amongst different test methods it would not be a large benefit to spend meeting time to also try to align the probability distributions.

It would be good however to make a note of this for future reference.  The following text proposal is an aim to capture this.

3.
References

[1]
3GPP, TR 37.842 v2.0.0
[Text Proposal]

10.1.2 Uncertainty budget calculation principle

Uncertainty contributions listed in section 10.3 with descriptions in the Appendix of this document need to be calculated to provide an overall total measurement uncertainty for each test method for the accompanying conformance requirement.

The uncertainty tables are presented with two stages in mind.  Stage 1 the actual measurement with the DUT as either the transmitter or receiver (depending on EIRP or EIS measurement) is performed.  In stage 2 the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna (for example a standard gain horn) whose absolute gain is known at the frequencies of measurement.

The final uncertainty budget should comprise of a minimum 5 headings: the uncertainty source, uncertainty value, probability of the distribution, divisor based on distribution shape, weighting coefficient and its calculated standard uncertainty (based on uncertainty value, divisor and weighting coefficient).

Note: All contributions are assumed independent, log and small, hence the errors induced by taking values in log are negligible.  .

The procedure for forming the uncertainty budget can be as follows:

1)
Compile lists of individual uncertainty contributions for EIRP/EIS measurement both in Stage 1 and Stage 2.

2)
Determine the standard uncertainty of each contribution by

a)
Determining the distribution of the uncertainty (Gaussian, U-shaped, rectangular, etc.)

b)
Determining the maximum value of each uncertainty (unless the distributions is Gaussian)

c)
Calculating the standard uncertainty by dividing the uncertainty by 

[image: image1.wmf]2

 if the distribution is U-shaped, by 2 if the distribution exponentially normal and by  if the distribution is rectangular.
3)
Convert the units into decibel, if necessary.

4)
Combine all the standard uncertainties by the Root of the Sum of the Squares (RSS) method.

5)
Combine the total uncertainties in Stage 1 and Stage 2 also by the RSS method: 
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6)
Multiply the result by an expansion factor of 1.96 to derive expanded uncertainty at 95% confidence level: 1.96 * UC.
The uncertainty contributions listed in section 10.3 with descriptions for each test method is listed.  Although there are common uncertainty source elements between different test methods their probability of distribution and therefore their associated divisor (based upon their distribution shape) may not be aligned.  The work needed to study was not deemed necessary since the overall uncertainty and major uncertainty elements have been well understood and aligned.
[End of Text Proposal]
