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1.
Introduction

During RAN4#76 in Beijing a WF on conformance testing framework was presented [1] and agreed.  For each test method that is brought forth a list of all the uncertainty contributions should accompany the test method, this aspect is discussed in more detail in [2].  The probability distribution and divisor of each uncertainty are important aspects of the uncertainty source and to the overall uncertainty figure for each test method and is discussed further in this contribution.  
2.
Discussion

The overall goal is to have both an accurate way to sum the values whilst keeping the method simple.  Other standardization bodies such as [3] involved with basic standard applying to radio base stations and fixed terminal stations for wireless telecommunication systems take the view for combining uncertainty can be evaluated using the following formula:
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Where ci is the weighting coefficient and ui is the individual uncertainty sources.

This contribution focuses on the overall uncertainty budget calculation needed for test methods used to test AAS requirements.  The objective is to provide an accurate and yet easy way to combine all uncertainty sources to provide the expanded uncertainty.  Ultimately this number will be an input to the decision of the overall test tolerance for the requirement of interest. 
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[Text Proposal]

10.1.1 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).

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 
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 if the distribution is U-shaped, by 2 if the distribution exponentially normal and by 
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 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 * 
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[End of Text Proposal]

