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A variety of documents were discussed as recent as RAN4 #77 regarding the definition of the FoM [1,2 3], specifically the averaging approaches (regular vs inverse) and the working assumptions on results that do not reach target throughput values. 
As summarized very appropriately in [3], the key differentiators between the regular and the inverse averaging approaches are:
“Linear regular averaging: 
In this mathematical process, the average tends to the highest absolute number, i.e. in the case of sensitivity average tends to the worst performing orientation/position. In other words, worse performing orientation drives the mean. In practice this means that the averaging process is very sensitive to the bad orientation/position.
Inverse averaging:
In this mathematical process, the average tends to the lowest absolute number, i.e. in the case of sensitivity, average tends to the best performing orientation/position. In other words, best performing orientation drives the mean. In practice this means that the averaging process is very sensitive to the good orientation/position.”
When TP measurements do not yield the target TP values, a substitution of a fixed, relatively high downlink power value was proposed initially. In SISO test cases, such substitutions are common practice for TRP and TRS measurements and the respective substitute EIRP and EIS values have little effect on the 3D average due to the averaging methods used, i.e., regular average for TRP and inverse average for TIS. As highlighted in [2,3], substitution of fixed downlink power values, e.g., arbitrary high power level or upper limit of test system (SW or HW), generally has a big effect on shifting the FoM towards the substituted downlink power level for the regular averaging approach, i.e., a device with one or more TP curves not reaching target TP could end up with a heavily degraded FoM, while the substitution approach has an insignificant effect on the FoM for the inverse averaging approach, i.e., one or more TP curves not reaching target TP barely change the overall FoM. 
It seems the majority of companies favors the regular averaging approach for the MIMO OTA FoM definition but the lack of an agreement how to handle results that do not reach target TP values have prevented a consensus so far. 
Proposals to skip the substitution method altogether [1, 2, 4] for the regular averaging approach and not to take TP curves that do not reach target TP into account have gained some traction with many companies. The idea here is to determine the FoM solely based on the TP curves that reach target TP and only allow a finite amount of curves that do not reach target TP; whether or not to penalize the FoM for each curve that did not reach target TP is to be determined. The omission of curves and the automatic failure of the UE that exceeds the number of allowed “outlier” curves have been controversial and thus also prevented consensus. 

[bookmark: _GoBack]In summary, the FoM definition has been discussed over many meeting cycles with no compromise in sight. The most supported averaging approach has been the regular averaging of downlink powers at target TP level(s). However, the treatment of curves that do not reach those target level(s) have resulted in a large number of proposals that did not reach consensus. Before additional proposals are investigated, consensus should be reached to focus on the regular averaging approach versus the inverse averaging approach.

Alternatively, a completely different approach could be considered for certification purposes. Here, it is proposed to perform a single TP measurement at one fixed downlink power level, i.e., skip the search of downlink power level(s) to yield certain target TP level(s) altogether. For AC methodologies, for instance, this approach would correspond to a total of 12 TP measurements (1 TP measurement per AZ position of the UE) per UE orientation which would yield a significant reduction in test times. The TP levels for each AZ position and UE orientations would be averaged linearly and the UE passes (fails) if the average TP is above (below) a certain target TP level. The advantages of this approach are the significant reduction in test times and simplicity of the pass/fail determination, e.g., none of the previously mentioned issues with the device not meeting target TP applies here. On the other hand, this approach does not lend itself for ranking of devices, i.e., performance testing, and focuses primarily on pass/fail testing, i.e., conformance testing. This fixed downlink power level and the corresponding pass/fail TP level are for future study (FFS) but could likely be derived from existing measurements. 
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