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1. Introduction

WF for MIMO OTA in [1] identified a few issues for further study. One of them is how to process the TRS data and deal with outliers if any. This contribution proposes solutions to the issues marked FFS below.
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.
2. Discussion
As pointed out in [2], the inverse average is used in TS 38.151 and TR 38.827 to obtain an average among various measurement points. The inverse average puts extra “weight” on smaller values while linear average may accentuate larger values. An obvious compromise to remove the bias is to take an average of inverse and linear average values. Such an average can be performed in decibels or in linear domain as there is hardly any difference the two approaches.
Another alternative is to average the values in decibels because decibel or logarithm “transforms” the smaller and larger values onto a similar scale. 
The table below contains some random values in typical range of TRMS. It can be seen that “decibel average” and “average of inverse and linear” give consistent results while the “inverse average” could be 0.5 to 1dB out compared with linear average as indicated in row f of the table below.
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a -99 -95 -96 -98 -97 -98 -97.17 -96.95 -97.37 -97.16

b -98.2 -96.9 -96.7 -98.5 -97.3 -96.9 -97.42 -97.36 -97.47 -97.42

c -95.5 -97.1 -97.3 -96.7 -98.1 -97.2 -96.98 -96.91 -97.05 -96.98

d -97.9 -96.4 -98.1 -98 -97.8 -95.9 -97.35 -97.26 -97.43 -97.35

e -97.8 -95.2 -96.9 -97.2 -96.5 -96.8 -96.73 -96.66 -96.80 -96.73

f -99 -99 -99 -95 -95 -95 -97.00 -96.55 -97.45 -97.00

random values between -95 and -99 dBm average schemes


Proposal 1: either average TRMS in decibels or take the mean of linear and inverse average values to avoid unintended bias
From a theoretical point of view, any measurement value within one MU of the mean should not be considered as outliers. Given the above uncertainty in calculating the mean value, it would be prudent to provide reasonable margin before excluding any outliers.
Proposal 2: measurement values can be considered as outliers and excluded from further data processing if the absolute differences relative to the mean are larger than 1.5 x MU.
As any decision to exclude measurement points should not be taken lightly, labs with outliers should be given a second chance to re-take the same measurement, e.g. to correct any human or operational errors. If the labs cannot do the measurement again or RAN4 timeline does not allow repeated measurement, then the group can decide to exclude outliers.
3. Conclusions
This contribution proposes the following approaches for measurement data processing.
Proposal 1: either average TRMS in decibels or take the mean of linear and inverse average values to avoid unintended bias

Proposal 2: measurement values can be considered as outliers and excluded from further data processing if the absolute differences relative to the mean are larger than 1.5 x MU.
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