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1.
Introduction

During RAN4#78bis a WF was presented and the following points were agreed upon:
1) All uncertainty budgets are only applicable for existing frequency bands defined in MSR.  

a. Uncertainty budget value for f <3 GHz

b. Uncertainty  budget value for f 3 - 4.2 GHz

Each purposed uncertainty budget should specify which is applies (either a or b) 

2) Align the uncertainty value of the reference antenna used for calibration stage

3) Align the uncertainty distribution of each value between different test methods for the same uncertainty element

4) Network analyser, power meters, or other equipment uncertainty, should align with a common value for different test methods taking into account dynamic range operation

5) Use signal generator uncertainty from 37.141 if no other information available

The following contribution will endeavor to progress the discussion regarding OTA uncertainty budgets. 
2.
Discussion

Following with the WF outlined and agreed during RAN4#78bis in Mexico, more discussion was required for how uncertainty budgets shall be applicable for existing frequency bands defined in MSR.  Currently two ranges have been proposed:
a. Uncertainty budget value for f  ≤ 3 GHz

b. Uncertainty  budget value for f 3 - 4.2 GHz

To understand the need more in detail the individual uncertainty elements or factors should be examined as the frequency increases.   The remainder of this contribution will focus on the effect of frequency for a compact antenna test range test method (CATR).  Looking at the uncertainty table [1, 2] the main three dominate uncertainty contributors are the follows:
· Quiet Zone

· SGH Calibration

· Reflections of the measurement set up

In particular these three components make up close to half of the overall uncertainty value of the CATR test method.  In general the quiet zone, chamber and SGH calibration provide a lower uncertainty as frequency increases.  This effect of frequency on the overall uncertainty budget is a common attribute for all types of anechoic chambers.  
The need to specify the uncertainty budget for different frequency ranges should not be necessary if the frequency was less than 3 GHz at the time of evaluation for the uncertainty budget.  If the uncertainty lowers as we increase frequency (up to 4.2 GHz) then in principle the worst case uncertainty is shown already.  

In the case of specific test equipment such as network analyzers or other conducted test equipment for which a measurement uncertainty has already been addressed in TS 37.141 two different values can be considered with respect to different frequency ranges.  Alternatively, the value for which the frequency is less than 3GHz be considered since other dominating contributors as listed above will decrease.  
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Figure 1: Direction of measurement uncertainty with increase of frequency
Overall, although there are different frequency ranges considered for the measurement uncertainty for conducted test equipment it does not prove to be an issue for at least CATR test method overall uncertainty value.  
3.
Conclusion

As we progress closer to the close of the conformance stage of the work item and the overall need to study an uncertainty budget in further extent based upon frequency range may not be needed.  This contribution has made obvious that even though the conducted test equipment may increase for frequencies above 3 GHz, the overall test method uncertainty of a CATR should not increase due to the fact that other large components such as the quiet zone, SGH calibration, and chamber measurement uncertainty will lower with the increase of frequency.

As such, it is of Ericsson’s view that the exercise of evaluating and discussing uncertainty budgets for each test method be kept for less than 3GHz only and valid for the full range of 3GPP LTE frequencies for AAS MSR in Release 13.  This would help to keep on target to finish the work item conformance work on time but still provide a good background for developing the overall test tolerance needed for EIRP and EIS.
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