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1. Introduction
NR MIMO OTA WI was proposed in Rel-17 to finalize the MIMO OTA performance requirements for FR1 and FR2 based on the outcome of Rel-16 study item “Study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs” [1]. In RAN#96 meeting, the core part for this WI has been completed and the remaining open issues are to specify FR1 and FR2 MIMO OTA requirements [2].
In RAN4#104e, as approved in the WF on MIMO OTA[3], FR1 MIMO OTA requirements were completed while no agreements were made on FR2 MIMO OTA requirements. 
In this paper, we will provide our views on how to conclude the performance part of FR2 MIMO OTA.
2. Discussion
The reason there was no agreement on FR2 MIMO OTA requirements is mainly because there was no consensus on the framework to be used for deriving the requirements for FR2. Usually, the measurement approach is used for OTA items to derive the requirements such as LTE MIMO OTA, FR1 TRP/TRS and FR1 MIMO OTA. Due to the small number of FR2 devices in the market (In FR1 TRP/TRS WI, 50 devices are used to derive the requirements per measurement) and the unprepared test setups in the test labs, it was agreed that both measurement approach and simulation approach can be used to derive FR2 MIMO OTA requirements at the start of this WI in RAN4. 
Compared with the measurement approach, several factors including the simulation assumptions/results alignment, and non-ideal factors in channel model implementations would be considered with simulation approach. However, as of RAN4#104e meeting, only three companies submitted the simulation results for beam peak direction and two of the companies further submitted the simulation results for 36 test directions. As shown in [4], the simulation results for beam peak directions are aligned well. But the gap for 36 test directions is ~-6dB due to the different implementation assumptions for antenna, etc. With that, several companies raised the concerns on the confidence of applying the pure simulation approach to derive the FR2 MIMO OTA requirements meanwhile there is not any measurement data submitted by companies due to the lack of readiness for measurement campaign. 
Therefore, the key point to develop FR2 MIMO OTA requirements is to determine the framework of deriving the requirements such as pure measurement approach, pure simulation approach or hybrid measurement and simulation approach. Without a clear framework, RAN4 could not specify the FR2 MIMO OTA requirements. We should note that for the measurement approach, we need to consider the risk that the situation of the number of FR2 devices and readiness of the test setup might not  improve in the near future.

Observation 1: The key point to develop FR2 MIMO OTA requirements is to determine the framework of deriving the requirements such as pure measurement approach, pure simulation approach or hybrid measurement and simulation approach. Without a clear framework, RAN4 could not specify the FR2 MIMO OTA requirements.
Observation 2: For the measurement approach, we need to consider the risk that the situation of the number of FR2 devices and readiness of the test setup might not improve in the near future.
According to the workplan, the WI is supposed to complete in RAN#97e. In RAN4#104e, it was proposed to continue the discussion for FR2 MIMO OTA requirements in a new Rel-18 WI. While as the conclusion in RAN#95e, it was agreed that the potential Rel-18 OTA items will be revisited in future RAN plenary meetings designated as the checking point by RAN chair.
	The other OTA topics including Dynamic OTA testing method for FR2-1, FR2 testing framework for FWA devices 
(PC1/PC5), Rel-17 OTA leftovers and follow-up work for ongoing Rel-17 SISO OTA and MIMO OTA will be postponed and revisited in future RAN plenary meetings designated as the checking point by RAN chair.


With above considerations, in our view, there are the following options to conclude the MIMO OTA WI depending on the checking point for potential Rel-18 OTA items:
Assuming the checking point for potential Rel-18 OTA items is December plenary meeting:
· Option 1a: Extend Rel-17 MIMO OTA WI by one quarter to decide the framework of deriving FR2 MIMO OTA requirements and announce the closure of FR1part. Then to revisit whether to have a continuation WI in Rel-18 in December plenary meeting based on the outcome of framework discussion in next quarter.
· Option 2a: Close the Rel-17 MIMO OTA WI and revisit whether to have a continuation WI in Rel-18 in December plenary meeting. The check point for the framework should be explicitly captured in the WID for Rel-18.

Assuming the checking point for potential Rel-18 OTA items is September plenary meeting:
· Option 1b: Close the Rel-17 MIMO OTA WI and start a continuation WI in Rel-18 in September plenary meeting. The check point for the framework should be explicitly captured in the WID. Otherwise we might have a nonending WI in Rel-18.
· Option 2b: Close the Rel-17 MIMO OTA WI and postpone specifying the FR2 MIMO OTA requirements until the industry for the measurement approach is ready. For example, come back when there are enough FR2 test devices and enough test labs with FR2 MIMO OTA environment.
For the case of checking Rel-18 OTA items in December, Option 1a is preferred and if the framework can be decided in the next quarter, we can have a short WI in Rel-18 to specify the FR2 MIMO OTA requirements.
For the case of checking Rel-18 OTA items in September, Option 1b is preferred and the check point for the decision of framework should not be later than December plenary meeting.
From our point of view, it is important to have a clear path forward to conclude the work irrespective of whether the decision is made in RAN#97-e or RAN#98-e.
Proposal 1: For the case of checking Rel-18 OTA items in December, Option 1a is preferred and if the framework can be decided in the next quarter, we can have a short WI in Rel-18 to specify the FR2 MIMO OTA requirements.
Proposal 2: For the case of checking Rel-18 OTA items in September, Option 1b is preferred and the check point for the decision of framework should not be later than December plenary meeting.

3. Conclusion
In this paper, we shared our views on conclusion of Rel-17 MIMO OTA. The following observations and proposals are made:
Observation 1: The key point to develop FR2 MIMO OTA requirements is to determine the framework of deriving the requirements such as pure measurement approach, pure simulation approach or hybrid measurement and simulation approach. Without a clear framework, RAN4 could not specify the FR2 MIMO OTA requirements.
Observation 2: For the measurement approach, we need to consider the risk that the situation of the number of FR2 devices and readiness of the test setup might not improve in the near future.
Proposal 1: For the case of checking Rel-18 OTA items in December, Option 1a is preferred and if the framework can be decided in the next quarter, we can have a short WI in Rel-18 to specify the FR2 MIMO OTA requirements.
Proposal 2: For the case of checking Rel-18 OTA items in September, Option 1b is preferred and the check point for the decision of framework should not be later than December plenary meeting.
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