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1. Introduction
In RAN4#98-e meeting, several aspects were discussed in [1] and the WF on NR MIMO OTA was agreed in [2] in which several open issues were listed. In this paper, we provide our views for FR2 MIMO OTA performance metric and simulation assumptions.
2. Discussion
2.1 Figure of Metric 
In [2], one open issue for FR2 MIMO OTA performance requirements is to decide how to treat the missing points those cannot reach target outage throughput, i.e., 70% maximum throughput. In [3], the MIMO Average Spherical Coverage (MASC) is defined as the Figure of Merit of FR2 MIMO OTA requirement. As defined in [3], it is saying the MASC is determined by the averaging of all the values better than 50% percentile of CCDF requirement for PC3 UEs. For example, with 36 test points over the whole sphere, a compliant PC3 UE would have at least 18 directions with better sensitivity values, and the best 18 would be used to calculate MASC. If there are missing points that cannot reach target outage throughput, it is not clear how to calculate MASC. Consequently, we think it is better to calculate the MASC based on the absolute metric per the best N sensitivity values, where N depends on the percentile rank of the EIS spherical coverage requirement of the DUT. For example, for PC3 UE, N should be calculated by N= 36*50%. Meanwhile, to make sure the value of MASC is valid, the number of test points that UE cannot meet 70% maximum throughput outage should be less than 36-N. Alternatively, the number of test points that UE can meet 70% maximum throughput outage should be greater than N. Then we have the following proposal to revise the statements in section 7.1.1 of [3].
Proposal 1: RAN4 to agree the revision on the definition of MACS from TS 38.151 as [5]:
The MIMO Average Spherical Coverage (MASC) is the Figure of Merit of FR2 MIMO OTA requirement. FR2 MIMO OTA is measured with 36 constant-density points within the 3D sphere, the MASC is determined by the averaging of  the best N sensitivity values. The averaging shall be done in linear scale for the MASC result according to the formula:


Such that {PM%-tile,70,1, …, PM%-tile,70,N} are the best N sensitivity values. N is determined by M, the percentile rank used in the EIS spherical coverage requirement of the DUT and total the number of test points. For example, M is 50 for PC3 DUT, then N can be calculated by:


The sensitive values at 70% maximum throughput outage measured from all the 36 constant density points, as defined in Annex B.2.3.
If the number of test points where the UE can meet 70% maximum throughput outage is less than N, then UE fails the test.
Other criteria for FR2 are FFS.
2.2 Simulation assumptions
Given the limited number of FR2 commercial smartphones, simulation approach can be used to derive the FR2 MIMO OTA performance requirements. As discussed in [1], it is the common understanding that simulation parameters should align with testing condition as much as possible, including RMC, channel models, chamber environment, different UE form factors, etc. Several options on how to emulate channel models coming from chamber environment in simulation, e.g., 6 probes, was discussed. In our point of view, the key point is how to emulate the gap between simulation assumptions and measurement environment. In [4], the following two options for PSP simulation are captured:
· Option 1: Target PSP for simulation is slightly higher than the real PSP validation. How to emulate PSP in the simulation is FFS.
· Option 2: RAN4 to provide the reference of channel model parameters after BS filtering under 6 probes layout. The feedback/information about 6 probes weights from CE/TE vendors might be needed. 
For option 1, the issue is we need to consider the PSP difference between measurement and simulation results. It is not clear how to emulate PSP in the simulation since PSP is one of the criteria for channel validation that depends on several factors. In addition to PSP, there are other criterion such as PDP, Doppler, etc. for channel validation that will also have impact on the simulation results.
Observation 1: It is not clear how to emulate PSP in the simulation since PSP is one of the criteria for channel validation that depends on several factors. 
Observation 2: In addition to PSP, there are other criterion such as PDP, Doppler, etc. for channel validation that will also have impact on the simulation results.
Option 2 is the most straightforward way to emulate the channel parameters of real chamber environment. But the issue of option 2 is the power weights from 6 probes are needed which depend on the TE/CE implementation. TE/CE vendors have concerns to disclose the details for power weights. RAN4 has already discussed several meetings on this, but unfortunately, no solution has been founded yet. In our opinion, RAN4 should start the simulation campaign to calibrate the simulation platform as soon as possible with the channel model assumptions specified in TR38.827 (i.e., do not consider the channel parameters gap in the simulation as the starting point). Meanwhile, companies should analyse the impact on the channel validation criterion such as PSP, PDP, doppler etc., and performance difference caused by the channel parameters variation such as AoA/ZoA, PAS, power, delay, etc. those explicitly reflect in the channel model parameters. The input from TE/CE vendors on the variation range of channel model parameters impacting by 6 probes are the highly encouraged. Then we have the following proposals:
Proposal 2: RAN4 should start the simulation campaign to calibrate the simulation platform with the channel model assumptions specified in TR38.827 as the first step.
Proposal 3: Companies should analyse the impact on the channel validation criterion such as PSP, PDP, doppler etc., and performance difference caused by the channel parameters variation such as AoA/ZoA, PAS, power, delay, etc. those explicitly reflect in the channel model parameters. 
Proposal 4: The input on variation range of channel model parameters such as  AoA/ZoA, PAS, power, delay, etc. impacting by 6 probes should be provided by TE/CE vendors.
Note that Proposal 4 is not ask TE/CE vendors to provide the probe weights but the variation range of channel model parameters such as  AoA/ZoA, PAS, power, delay, etc.
For other simulation assumptions such as UE antenna array, BS/UE antenna parameters, and polarization alignment listed in [4], RAN4 should down select the option for simulation calibration. 
Proposal 5: we propose to use the following assumptions for simulation campaign, i.e., using the channel parameters specified TR38.827 as the starting point:
· UE antenna array: two panels 2x2 patches (option 1)
· UE antenna parameters and Beam forming: Follow TR 38.803 (option 1)
· Polarization alignment: polarization aligned between UE and TE (option 1)                            

3. 	Conclusion
In this paper, we provide the views on FR2 MIMO OTA performance metric and simulation assumptions. We have the following observations and proposals: 
Proposal 1: RAN4 to agree the revision on the definition of MACS from TS 38.151 as [5].
Observation 1: It is not clear how to emulate PSP in the simulation since PSP is one of the criteria for channel validation that depends on several factors. 
Observation 2: In addition to PSP, there are other criterion such as PDP, Doppler, etc. for channel validation that will also have impact on the simulation results.
Proposal 2: RAN4 should start the simulation campaign to calibrate the simulation platform with the channel model assumptions specified in TR38.827 as the first step.
Proposal 3: Companies should analyse the impact on the channel validation criterion such as PSP, PDP, doppler etc., and performance difference caused by the channel parameters variation such as AoA/ZoA, PAS, power, delay, etc. those explicitly reflect in the channel model parameters. 
Proposal 4: The input on variation range of channel model parameters such as  AoA/ZoA, PAS, power, delay, etc. impacting by 6 probes should be provided by TE/CE vendors.
Proposal 5: we propose to use the following assumptions for simulation campaign, i.e., using the channel parameters specified TR38.827 as the starting point:
· UE antenna array: two panels 2x2 patches (option 1)
· UE antenna parameters and Beam forming: Follow TR 38.803 (option 1)
· Polarization alignment: polarization aligned between UE and TE (option 1)                            
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