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In Clause 10.3.5 of the TR [1] the inverse averaging approach was selected (Item 3) and the conditions for how to treat failing of devices (Item 5) were chosen:
1.
For 95% tput: 2 orientations/azimuth rotations that fail are allowed. If more orientations fail then device fails test

2.
For 70% tput: 1 orientation /azimuth rotations that fail is allowed. If more orientations fail then device fails test

A variety of contributions have looked into the treatment of cases when the target TP cannot be reached [2, 3, 4] but most of them were based on the linear averaging approach. 
As noted in the TR [1] and in the RAN4 #78bis WF [5], one open item is a "study how to perform averaging across orientations that did not fail the KPI." 
The enclosed spreadsheet studies three different post-processing approaches to determine the inverse averaged FOM for the cases when 1 or 2 AZ orientations do not meet the target TP (in this example 95% as this KPI allows up to 2 orientations that do not meet target TP)

· Averaging of all curves that reached target TP: in this approach, the inverse averaging is performed only over those orientations that meet the target TP; only the orientations that do not meet target TP are ignored
· Averaging of 10 best (lowest) RS EPRE: only the 10 orientations that yield the best (lowest) RS EPRE values at the target TP are used for the inverse averaging; the worst two orientations are always ignored
· Averaging of all curves with substitution (if applicable): if 1 or 2 orientations fail to meet target TP, the RS EPRE for this orientation is substituted with the highest feasible RS EPRE specified (-60dBm/15kHz used in this example); no orientation is ignored in this approach. 
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In the studied examples, a set of 12 RS EPRE values that are within 5dB of each other is used as a baseline. Only the "Averaging of 10 best (lowest) RS EPRE" yields a slightly different average when compared to the other proposals and the inverse average of the 12 RS EPRE values that reached target TP. 

Subsequently, the cases where 1 (2) AZ rotation(s) either barely meet target TP or do not reach target TP at all are studied. Any suitable averaging approaches should yield insignificant differences between those cases: when 1 (2) orientation(s) barely meet target TP and when those orientations fail to meet target TP. 

Since the largest difference between those two cases is observed with the "Averaging of all curves that reached target TP" approach, it is suggested to eliminate this approach from further consideration which leaves the "Averaging of 10 best (lowest) RS EPRE" and the "Averaging of all curves with substitution (if applicable)" that show no or insignificant differences between those two cases (orientation barely meeting target TP vs not meeting target TP at all). 

Ultimately, the difference between the remaining approaches is relatively small in most cases. However, as the "Averaging of all curves with substitution (if applicable)" approach likely reflects the true inverse average performance of the UE over 12 orientations more than the "Averaging of 10 best (lowest) RS EPRE" approach, it is suggested to select the "Averaging of all curves with substitution (if applicable)" for the inverse averaging approach selected in 3GPP. It should be noted that this choice of post-processing of cases when orientations do not reach target TP might not the preferred choice for the linear averaging approach and/or for the UE-noise limited test cases. 
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Averaging

		Performance		Averaging Approach		RS EPRE [dBm/15 kHz] @ 95% TP_max

						AZ Rotations

						0		30		60		90		120		150		180		210		240		270		300		330		INV. AVG

		Varying Performance (RS EPRE within 5dB)		Averaging all curves without substitution		-83.7		-82.3		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.4

				Averaging of all curves that reached target TP		-83.7		-82.3		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.4

				Averaging  of 10 best (lowest) RS EPRE		-83.7		-82.3		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging of all curves with substitution (if applicable)		-83.7		-82.3		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.4

		Observations		Averaging the 10 best RS EPRE values does not make a significant difference when compared to averaging all RS EPRE values that reach target TP

		1 AZ rotation barely reaching target TP		Averaging all curves without substitution		-83.7		-61.0		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.2

				Averaging of all curves that reached target TP		-83.7		-61.0		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.2

				Averaging  of 10 best (lowest) RS EPRE		-83.7		-61.0		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging of all curves with substitution (if applicable)		-83.7		-61.0		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.2

		1 AZ rotation not reaching target TP		Averaging all curves without substitution		-83.7		N/A		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		ERROR:#VALUE!

				Averaging of all curves that reached target TP		-83.7		N/A		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.6

				Averaging  of 10 best (lowest) RS EPRE		-83.7		N/A		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging of all curves with substitution (if applicable)		-83.7		-60.0		-82.9		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.2



		Observations		1 AZ rotation not reaching target TP at the maximum feasible RS EPRE requires special post-processing of the inverse averaged FOM

				When only the curves that reach target TP are used for averaging, the difference in the FOM for curves that barely meet target TP and those that do not reach target TP is small but not insignificant

				When only the 10 best RS EPRE values  are averaged, there is no difference in the FOM for curves that barely meet target TP and for those that do not reach target TP. 

				When the substitution approach is applied, the difference in the FOM for curves that barely meet target TP and those that do not reach target TP is insignificant

		2 AZ rotations barely reaching target TP		Averaging all curves without substitution		-83.7		-61.0		-61.0		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.0

				Averaging of all curves that reached target TP		-83.7		-61.0		-61.0		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.0

				Averaging  of 10 best (lowest) RS EPRE		-83.7		-61.0		-61.0		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging of all curves with substitution (if applicable)		-83.7		-61.0		-61.0		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.0

		Conclusions		2 AZ rotation barely reaching target TP near the maximum feasible RS EPRE has little impact on inv. averaged FOM

		2 AZ rotations not reaching target TP		Averaging all curves without substitution		-83.7		N/A		N/A		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		ERROR:#VALUE!

				Averaging of all curves that reached target TP		-83.7		N/A		N/A		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging  of 10 best (lowest) RS EPRE		-83.7		N/A		N/A		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.8

				Averaging of all curves with substitution (if applicable)		-83.7		-60.0		-60.0		-84.4		-85.4		-85.4		-86.3		-86.1		-87.3		-87.0		-86.0		-84.6		-85.0

		Observations		2 AZ rotations not reaching target TP at the maximum feasible RS EPRE requires special post-processing of the inverse averaged FOM

				When only the curves that reach target TP are used for averaging, the difference in the FOM for curves that barely meet target TP and those that do not reach target TP is small but not insignificant

				When only the 10 best RS EPRE values  are averaged, there is no difference in the FOM for curves that barely meet target TP and for those that do not reach target TP. 

				When the substitution approach is applied, the difference in the FOM for curves that barely meet target TP and those that do not reach target TP is insignificant












