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1.
Introduction

During RAN4#79 further extensive discussions regarding OTA uncertainty budgets for radiated AAS conformance requirements (EIRP/EIS) was covered.  Agreement was made [1] for common test equipment used for all test methods and also a standard gain horn or reference antenna uncertainty was aligned.
This contribution will discuss the way forward in regards to a test tolerance value for EIRP and EIS requirements.  Although the measurement uncertainty for each test method is now becoming harmonized by companies proposing the same methods, no decision within RAN4 has been made on how we shall derive a test tolerance from the measurement uncertainties proposed by all methods.

The goal now is to determine the test tolerance needed which the uncertainty budgets be used as a basis for determining this value.
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Some obvious options are summarized and discussed below.

2.
Discussion

There are many methods to determine a test tolerance from measurement uncertainty.  Some discussions and proposals have already started to be discussed.  However, until now the discussion was to focus mainly on ensuring a solid technical study of the measurement uncertainty of each test method whilst ensuring all components of the test method is well understood.
The first option is to take the minimum measurement uncertainty value from all the test methods proposed.  This option would then only allow a single measurement method for each requirement.  This would then ensure all AAS base stations are tested using the same method and the outcome of the measurement can be compared with the same certainty.  However, this would restrict the possible test methods and test facilities available.  
Proposal 1: Take the minimum measurement uncertainty value from all the test methods proposed
The second option is to take the maximum value to be inclusive of all test methods proposed.  This option would allow for all test methods currently being discussed as valid test methods.   As an example the range between the lower and upper value of total expanded uncertainty (2σ) of all the measurement methods is roughly 0.6 dB to 1 dB this can imply a difference of roughly 0.4 dB for EIRP at f ≤ 3 GHz.  Since the test is a pass or fail requirement, taking the largest uncertainty would not eliminate any of the test methods and would allow the vendor to have the choice to choose which method to use for measuring EIRP/EIS value.
Proposal 2: Take the maximum value proposed and set that value as the test tolerance.  
The third option is to take some mathematical computation of the measurement uncertainties currently discussed.  This can be either taking an average or mean value of all proposed values as the test tolerance value.  It can even be to take the largest measurement uncertainty value and divide by a factor of 2 (or any other such value).  This would be an arbitrary method of calculating an appropriate test tolerance and not on the basis of a solid technical foundation.  However, this would be a compromising method incorporating all a way to incorporate all current test methods.  

Proposal 3: Take a mathematical computation of all values (i.e. average, divide largest value by N etc.).  
The third option has been discussed briefly last meeting in Beijing.  However, at the time the ongoing discussions regarding uncertainty budgets had not been fully understood and discussed to ensure all technical issues had been resolved.  Now that the uncertainty budgets are becoming harmonized and enough discussions have happened a mathematical evaluation of all the values can be done.  The procedure on how each uncertainty was captured is also aligned and only now is it appropriates us able to take a mathematical averaging.  The uncertainty budgets show that the final values have very little variance between them and in which case taking an average value can also be a valid approach.  
Proposal 4: Take a smaller value than the minimum measurement uncertainty currently proposed.  
The last option proposed in this paper is to consider taking a value which is less than the proposed minimum uncertainty value.  The exercise to understand all different test method uncertainties was to help be a guide to determine a test tolerance.  The value could be chosen to be smaller than all uncertainties presented.  This is to have a shared risk principle between all parties involved.  The bulk of the uncertainty comes from the test equipment and perhaps it should be a shared risk between test vendors and base station vendors.   
3.
Conclusion

The different test methods and their associated uncertainty budgets provided understanding and alignment for common test equipment uncertainty.  This exercise is helped to establish a common frame work for different test methods but also a good foundation to determining a test tolerance value.  
To summarize, the options proposed in this contribution:
Proposal 1: Take the minimum measurement uncertainty value from all the test methods proposed

Proposal 2: Take the maximum value proposed and set that value as the test tolerance.  
Proposal 3: Take a mathematical computation of all values (i.e. average, divide largest value by N etc.).  
Proposal 4: Take a smaller value than the minimum measurement uncertainty currently proposed.  
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