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1.	Introduction
In RAN4#102e meeting, the agreements for reference value for FR1 MIMO OTA lab alignment is as following, captured from the approved WF R4-2207300 [1]:
Issue 2-1-1: Reference value for FR1 MIMO OTA lab alignment
Agreements:
· Removal of apparent outlier (if identified) should be considered in the average processing to derive reference value.
· Define the reference and pass/fail limit of lab alignment together. 
· FFS the average approach of the measurement results submitted by test labs to derive reference value.
· Inverse average 
· linear average
· FFS how to identify/treat the “apparent outlier” in the average processing to derive reference value.


It can be seen that the average approach of the measured results submitted by test labs is still open issue. In this contribution we discuss the average approach issue and propose to adopt linear average to derive reference value.
2. 	Discussion
As we have commented in last meeting, there could be 4 detailed average approaches for radiated sensitivity related OTA requirements:
-	inverse average in mW unit (linear scale)  (the one used in TRS and TRMS equations)
-	inverse average in dBm unit (dB scale)
-	linear average in mW unit (linear scale)
-	linear average in dBm unit (dB scale)
The average method in mW unit will lead to average value dominated by extreme data. The average method in dBm unit is more like arithmetic average which treats the measurement data from different labs more fairly. 
Observation 1:	The average method in mW unit (linear scale) will lead to average value dominated by extreme data. The average method in dBm unit (dB scale) is more like arithmetic average which treats the measurement data from different labs more fairly.
More clarification is provided with an example. Assume the reference value is averaged from 3 labs whose test results are -87dBm, -90dBm, -93dBm respectively, and the average value based on above 4 kinds of average approaches are summarized as following table:

Table 1. Comparison of different average approach
	Assume measured results with same PAD:
-87dBm (lab1), 
-90dBm (lab2), 
-93dBm (lab3)
	Average result as reference value
	Deviation from reference value
= measured value – ref value

	inverse average in mW unit (linear scale)
	-90.7
	Lab1: 3.7dB
Lab2: 0.7dB
Lab3: -2.3dB

	inverse average in dBm unit (dB scale)
	-89.9
	Lab1: 2.9dB
Lab2: -0.1dB
Lab3: -3.1dB

	linear average in mW unit (linear scale)
	-89.3
	Lab1: 2.3dB
Lab2: -0.7dB
Lab3: -3.7dB

	linear average in dBm unit (dB scale)
	-90
	Lab1: 3dB
Lab2: 0dB
Lab3: -3dB



Current TRS and TRMS equation are based on inverse average in mW unit (linear scale), that is normal for integration of whole sphere in the same test. But for different test between labs, the weights among labs are not equally allocated if using mW unit (linear scale) because the averaged value will be dominated by extreme data.
Consequently, the average method in dBm unit (dB scale) is more suitable for the reference value derivation. The inverse average in dBm unit (dB scale) is lack of physical meaning, thus it is not suitable either. So the only practical way is linear average in dBm unit (dB scale).
Based on above analysis, it is proposed to adopt linear average in dBm unit (dB scale) to derive the reference value to guarantee that each lab is fairly treated.
[bookmark: _GoBack]Proposal 1:	it is proposed to adopt linear average in dBm unit (dB scale) to derive the reference value to guarantee that each lab is fairly treated.
3. 	Conclusion
Observation 1:	The average method in mW unit (linear scale) will lead to average value dominated by extreme data. The average method in dBm unit (dB scale) is more like arithmetic average which treats the measurement data from different labs more fairly.
Proposal 1:	it is proposed to adopt linear average in dBm unit (dB scale) to derive the reference value to guarantee that each lab is fairly treated.
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