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1 Background
As shown in TR 38.827, NR MIMO OTA performance metrics have almost been completed except the averaging of throughput curves for FR2
[bookmark: _Toc22197095]5.2	Averaging of throughput curves
For FR1 MIMO OTA measurement, the throughput curves shall be averaged by:
The average TRMS of free space data mode portrait (FS DMP), free space data mode landscape (FSDML), and free space data mode screen up (FS DMSU), as defined in Annex E. The averaging shall be done in linear scale for the TRMS results at these DUT positions.


where


Such that MODE is one of {FS_DMP, FS_DML, FS_DMSU}, x is one of throughput outage (for example {[70%, 95%]}), and {PMODE,x,0, …, PMODE,x,11} are the measured sensitivity values at each azimuth position.
How to process FR2 throughput data is FFS.

In this paper, we propose a method on how to process FR2 throughput curves. 
Discussion
In last RAN4 WG meeting, it is agreed in WF [1] that 3D scan is adopted for FR2 MPAC MIMO OTA with [36] testing points with constant density measurement grids:
· Agreements on FR2 MIMO OTA:
· The minimum range length for FR2 MIMO OTA is 0.75 m.
· The number of probes for FR2 MIMO OTA is [8].
· Standardize the FR2 probes layout next meeting.
· Adopt 3D scan for FR2 MIMO OTA testing, the number of testing points is [36] with constant density scanning.


Based on above agreements, performance metric for FR2 can be further deduced. Two approaches were mentioned in last meeting:
Option 1: average of throughput curves with [<=36] testing points in constant density grids, with some exception points allowed
Option 2: apply a CDF scheme to derive the final TRMS result
For option 1, further discussions are needed on how many exception points to be specified for different power classes; For option 2, it can not reflect the throughput performance at beam peak which is an important KPI for mmWave UEs.
Considering the spherical coverage characteristics of FR2 UEs, many testing points outside of spherical coverage may not achieve the expected throughput outage (e.g. 95%, 70%) which will become exception points, consequently the exception points quantity will vary a lot for different power classes due to different spherical coverage percentile, even vary a lot for different UEs within the same power class due to different form factors. If only a few exception points are allowed, it may restrict UE implementation freedom.
Another concern is on the available SNR range in testability. As analyzed in [2] based on R15 testability, the upper bound of SNR range is estimated as 24.7dB at beam peak direction and has about only 4dB SNR margin for 64QAM at 95% throughput outage. It indicates that there will be no margin on SNR at non beam peak direction, especially for the directions out of spherical coverage. Though the exact SNR range for FR2 MPAC system may be better than DFF system, the available SNR range is still challenging for the testing points out of spherical coverage.
Observation 1:	different spherical coverage percentile of different power classes, different UE form factors, and limitation of testability SNR range will lead to varying exception points quantity.
On the other hand, the throughput curves data of many test points are not so meaningful. For example, for power class 1 UE (FWA) which has smaller spherical coverage area than other power classes, there must be many testing points with relatively low throughput but it does not affect user experience because it is fixed devices. It is not reasonable to take all the test points results into account.
Given above considerations, it is better to specify the test points for TRMS calculation in a unified manner for all power classes without uncertainty.
Observation 2:	exception points issue can be avoided by specifying the test points for TRMS calculation in a unified manner for all power classes.
[bookmark: _Hlk32424138]In previous meetings, there is proposal to only test the directions within EIS spherical coverage. Many companies think it is reasonable but the main problem is we don’t know which directions are within EIS spherical coverage before MIMO OTA test as a black-box test. However, we can adopt similar idea into the performance metric, i.e., to define performance metric as the averaging of the measured MIMO OTA sensitivity at the test points within “MIMO OTA spherical coverage”, where the “MIMO OTA spherical coverage” means the spherical coverage in terms of MIMO OTA sensitivity rather than EIS. 
For example, for PC3 UE, its “MIMO OTA spherical coverage” are the 50% test points where MIMO OTA sensitivity test results are better than the other 50% test points; for PC1 UE, its “MIMO OTA spherical coverage” are the 15% test points where MIMO OTA sensitivity test results are better than the rest 85% test points.
Proposal 1:	define FR2 MIMO OTA performance metric as the averaging of the measured sensitivity at the test points within “MIMO OTA spherical coverage”, where the “MIMO OTA spherical coverage” means the spherical coverage in terms of MIMO OTA sensitivity rather than EIS.
With this proposal, the test points which are used for TRMS calculation are shown in the following table assuming the 3D scan testing points are 36.
Table 2-1 test points used for averaging of throughput curves
	FR2 power class
	test points used for TRMS calculation

	Power class 1
	Ceiling (36*(1-85%) ) = 6

	Power class 2
	Ceiling (36*(1-60%) ) = 15

	Power class 3
	Ceiling (36*(1-50%) ) = 18

	Power class 4
	Ceiling (36*(1-20%) ) = 29



[bookmark: _GoBack]As an example in above table, the performance metric for FR2 power class 3 UE would be:

where,
x is one of throughput outage (for example {[70%, 95%]}), and {PMODE,x,0, …, PMODE,x,17} are the measured sensitivity values at each test point within “MIMO OTA spherical coverage”.
Note: the above equation is just shown as an example for illustration, it can be unified into one equation for all power classes.
Conclusion
Observation 1:	different spherical coverage percentile of different power classes, different UE form factors, and limitation of testability SNR range will lead to varying exception points quantity.
Observation 2:	exception points issue can be avoided by specifying the test points for TRMS calculation in a unified manner for all power classes.
Proposal 1:	define FR2 MIMO OTA performance metric as the averaging of the measured sensitivity at the test points within “MIMO OTA spherical coverage”, where the “MIMO OTA spherical coverage” means the spherical coverage in terms of MIMO OTA sensitivity rather than EIS.
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