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1	Introduction
In the latest Status Report for NR MIMO OTA [1], the overall completion level is 90%, and the remaining open issue is FR2 MIMO OTA requirements:  
[bookmark: OLE_LINK3]2.4.2	Remaining Open issues
Performance part:
· Specify the FR2 MIMO OTA requirements


This contribution provides views on NR MIMO OTA WI.
2	Discussion
FR1 MIMO OTA requirements for bands n41 and n78 were successfully defined [2], based on MIMO OTA lab alignment activity and commercial UE measurement data collection:
[bookmark: OLE_LINK69]Sub-topic 2-2 FR1 MIMO OTA lab alignment
Issue 2-2-1: Pass/fail limit for FR1 MIMO OTA lab alignment
Agreement:
· Keep the current FR1 lab alignment pass/fail limit unchanged as +/- 0.75MU, i.e., +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz.
Issue 2-2-2: FR1 MIMO OTA lab alignment outcome
Agreements:
· 3GPP FR1 MIMO OTA lab alignment among the 6 labs, i.e., CAICT, CMCC&BUPT, Huawei, MediaTek, Xiaomi, and Apple is confirmed. 
· 3GPP FR1 MIMO OTA lab alignment activity is closed in RAN4#104-e meeting.
Sub-topic 2-3 FR1 MIMO OTA performance test campaign
[bookmark: OLE_LINK14]Issue 2-3: TRMS measurement data for defining FR1 MIMO OTA performance requirements
Agreement:
· The TRMS measurement results in R4-2209330 (CAICT), R4-2209513 (Xiaomi), R4-2208413 (CMCC&BUPT), R4-2213204 (Xiaomi), R4-2211996 (Huawei), and R4-2212407 (Apple) are included in FR1 MIMO OTA data pool for defining performance requirements.
Sub-topic 2-4 FR1 MIMO OTA performance requirements
[bookmark: OLE_LINK84]Issue 2-4-2: Final values of TRMS requirements
Agreement:
·  Define FR1 MIMO OTA TRMS minimum performance requirements as below: 
· n41: -93.3 dBm/30kHz
· n78: -94.8 dBm/30kHz


The framework for FR1 MIMO OTA is measurement data driven approach. However, for FR2 MIMO OTA requirement, until now, the framework on how to define FR2 requirements is still not converged. There were many discussions in previous RAN4 meeting on this topic, summarize as following
· In RAN4#102-e meeting, the agreed WF [3]: 
Sub-topic 2-4 FR2 MIMO OTA performance requirements
Issue 2-4-1: How to calculate the sensitivity values by simulation SNR
Agreements:
· Simulation results should be aligned/calibrated firstly before specifying FR2 MIMO OTA requirements. 
· FFS whether both simulation results and measurement results should be taken into account when defining FR2 MIMO OTA requirements.
· FFS the gap between simulation results and measurement results of FR2 UEs.


· In RAN4#103-e meeting, several options were discussed but there were no conclusions on how to resolve the issue, in the agreed WF [4]:
Issue 1-1-4: General views on FR2 MIMO OTA requirements
Agreements:
RAN4 can further discuss the following aspects in RAN4#104-e meeting:
· Further discuss and try to make decision on the approach to define FR2 MIMO OTA requirements.
· Option 1: Pure simulation approach
· Option 2: Same procedures for defining FR1 MIMO OTA requirements, i.e., FR2 channel model validation, FR2 lab alignment, FR2 measurement data collection…
· Option 3: Others 
· Further discuss how to improve the confidence-level on simulation results, if the simulation results will be used for defining FR2 MIMO OTA requirements. 
· Further discuss how to consider the margin on the performance requirements, if the simulation results will be used for defining FR2 MIMO OTA requirements. 


· In RAN4#104-e meeting, how to define FR2 MIMO OTA requirements was further discussed, there was no consensus on the solution, in the agreed WF [2]:
Issue 3-1: General views on FR2 MIMO OTA requirements development
Agreement:
· No agreements in RAN4 on FR2 MIMO OTA requirements. How to conclude the performance part of FR2 MIMO OTA depending on the RAN-P decision.


With the above discussions in RAN4, it can be observed that RAN4 did not reach consensus on how to define FR2 MIMO OTA requirements, after discussions in many meeting cycles. 
Observation 1: After many meetings discussion in RAN4, there is still no converged framework on how to define FR2 MIMO OTA requirements.
Therefore, if FR2 MIMO OTA working scope is not dropped in Rel-17, it would be helpful if RAN guidance can be provided to RAN4 on this task. 
Proposal 1: If FR2 MIMO OTA working scope is not dropped in Rel-17, RAN guidance on how to define FR2 MIMO OTA requirements is needed. 
Based on all the solutions discussed in RAN4, the following options can be considered.
Proposal 2: Consider the following options to define FR2 MIMO OTA requirements:
· Option 1: Pure simulation approach, i.e., requirements defined by simulation results, similar to Rel-15 FR2 RF spherical coverage.
· Option 2: Measurement data approach, i.e., same framework as FR1 MIMO OTA requirements, by adopting FR2 lab alignment activity and commercial smartphone measurement data collection.
· Option 3: Hybrid approach, i.e., simulation approach to define requirement, further revisit is allowed by commercial UE measurement data confirmation.
· Option 4: other approaches
3	Conclusions
In this paper, we share our views on Rel-17 NR MIMO OTA work:
Observation 1: After many meetings discussion in RAN4, there is still no converged framework on how to define FR2 MIMO OTA requirements.
Proposal 1: If FR2 MIMO OTA working scope is not dropped in Rel-17, RAN guidance on how to define FR2 MIMO OTA requirements is needed. 
[bookmark: _GoBack]Proposal 2: Consider the following options to define FR2 MIMO OTA requirements:
· Option 1: Pure simulation approach, i.e., requirements defined by simulation results, similar to Rel-15 FR2 RF spherical coverage.
· Option 2: Measurement data approach, i.e., same framework as FR1 MIMO OTA requirements [5], by adopting FR2 lab alignment activity and commercial smartphone measurement data collection.
· Option 3: Hybrid approach, i.e., simulation approach to define requirement, further revisit is allowed by commercial UE measurement data confirmation.
· Option 4: other approaches
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