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1	Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK4][bookmark: OLE_LINK16]The Rel-17 RAN4-led NR MIMO OTA Work Item is scheduled to be conclude at RAN #97-e plenary in Sep. 2022 [1]. The core part has been 100% completed at RAN #96 plenary [2][3], and the performance part of FR1 has been completed in RAN4#104e with lab alignment activity performed successfully [4]. So far, the main objectives of Rel-17 NR MIMO OTA have been completed, except the following issue is still open [5]:2.4.2	Remaining Open issues
Performance part:
· [bookmark: _Hlk113261653]Specify the FR2 MIMO OTA requirements

[bookmark: OLE_LINK70]This contribution discusses the practical difficulties of completing the remaining open issue within the limited Rel-17 timeline (according to current RAN4 discussions and agreements [6]), and proposes to conclude the Rel-17 NR MIMO OTA WI on time by removing the unfinished objective from the WID, as the revised WID submitted in [7]. We also proposed a Rel-18 new WI on Enhancement of NR MIMO OTA to handle the Rel-17 leftovers and necessary enhancements [8][9].
2	Discussion
[bookmark: OLE_LINK3]The approach to specifying FR2 MIMO OTA requirements is still unsettled, both simulation approach and measurement approach are not precluded. Due to the lack of ready test systems required by FR2 MIMO OTA measurement, RAN4 has focused on the simulation approach in the past several meetings. The group conducted an FR2 MIMO OTA simulation campaign and obtained some simulation results [10]. In the last RAN4 #104-e meeting, the following issues regarding FR2 MIMO OTA requirements have been further discussed [5]:[bookmark: OLE_LINK60]Issue 3-1: General views on FR2 MIMO OTA requirements development
[bookmark: OLE_LINK78]Issue 3-2-1: Views on the simulation approach
Issue 3-2-2: How to handle the misalignment between simulation and measurement 
[bookmark: OLE_LINK27]Issue 3-3-2: How to derive FR2 MIMO OTA requirements from the simulation results

Unfortunately, companies hold different views and have not reached consensus on these issues. Current discussion status of FR2 MIMO OTA requirements is summarized in Table. 1. 
[bookmark: OLE_LINK80]Table 1. Current discussion status of FR2 MIMO OTA requirements
	Topic
	Issue
	Current status in Rel-17

	FR2 MIMO OTA requirements development
	General views on FR2 MIMO OTA requirements development
	Companies hold different views and no agreements in RAN4 on FR2 MIMO OTA requirements.

	
	Views on the measurement approach
	It is not feasible to complete the lab alignment activities and collect sufficient measurement results for defining FR2 MIMO OTA requirements in Rel-17 timeline due to the lack of ready test systems.

	
	Views on the simulation approach
	Two companies believe the simulation approach is sufficient, several companies show concerns on reliability of the current simulation approach. Further discussion and alignment are necessary to increase the confidential level of the simulation approach.

	
	How to handle the misalignment between simulation and measurement
	Companies have not reached consensus on how to handle the misalignment between simulation and measurement.

	
	How to derive FR2 MIMO OTA requirements from the simulation results
	Companies performed simulation test campaign for FR2, only two simulation results for 36 test points are provided by different companies for 28GHz, i.e., 141.2dBm/Hz and -136.2dBm/Hz. Companies have not reached consensus on how to derive the FR2 MIMO OTA requirements from the current simulation results.



Thus, RAN4 has not managed to conclude FR2 MIMO OTA requirements, as captured in the WF [6]: Issue 3-1: General views on FR2 MIMO OTA requirements development
Agreement:
· [bookmark: OLE_LINK63]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.


Observation 1: RAN4 has not reached agreements on FR2 MIMO OTA requirements. 
Observation 2: Regarding the simulation approach to specifying FR2 MIMO OTA requirements, it is difficult to completely solve the concerns raised by companies within the limited Rel-17 timeline. Based on the current outcomes of the simulation campaign, it is recommended to continue this effort in Rel-18 scope.
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK69]The traditional approach to defining OTA requirements is the measurement approach, i.e., deriving OTA requirements from measurement results of a certain number of commercial devices. Before that, lab alignment activities should be completed to ensure the accuracy of measurement results, just as we did for FR1 MIMO OTA. However, test systems that support for FR2 MIMO OTA testing are not yet common. It is not feasible to complete the lab alignment activities and collect sufficient measurement data of commercial devices for defining FR2 MIMO OTA requirements in Rel-17 timeline. 
Observation 3: Regarding the measurement approach to specifying FR2 MIMO OTA requirements, it is not feasible to complete the lab alignment activities and collect sufficient measurement data of commercial devices in Rel-17 timeline. It would be helpful to collect measurement results in Rel-18 when more test system and commercial devices are available.
Based on the current progress and status of the FR2 MIMO OTA requirements development, it is suggested to continue this work in Rel-18 scope and remove this objective from the current Rel-17 NR MIMO OTA WID to make the Rel-17 WI completed on time. 
Proposal 1: Remove the unfinished performance part objective, i.e., specifying FR2 MIMO OTA performance requirements, from the Rel-17 NR MIMO OTA WID. 
Proposal 2: Conclude Rel-17 NR MIMO OTA WI in RAN#97-e.
The Rel-17 leftover of FR2 performance requirements can be addressed in Rel-18 timeline, some key aspects are summarized as follows:
· Define the framework for FR2 MIMO OTA performance requirements development in Rel-18. Make decision on how to derive the requirements for FR2.
· If measurement approach is adopted, test systems should be ready and use a framework similar to FR1 MIMO OTA, i.e., complete FR2 lab alignment and collect enough measurement results of commercial devices to develop FR2 performance requirements.
· If simulation approach is adopted,
· Address the concerns raised by companies to increase the confidential level of the simulation approach.
· Obtain more simulation results and further alignment among the simulation results are necessary.
· Decide on how to handle the misalignment between simulation and measurement. 
· If hybrid approach is adopted,
· Option 1: The simulation approach and measurement approach are executed in parallel.
· Option 2: Define FR2 requirements based on simulation results first and revisit them according to measurement results.
· Alignment activities are still necessary for this approach.
· Other related issues are not precluded
Therefore, we also proposed a Rel-18 new WI on Enhancement of NR MIMO OTA [8] to handle the Rel-17 leftovers and necessary enhancements.
3	Conclusion
Observation 1: RAN4 has not reached agreements on FR2 MIMO OTA requirements. 
Observation 2: Regarding the simulation approach to specifying FR2 MIMO OTA requirements, it is difficult to completely solve the concerns raised by companies within the limited Rel-17 timeline. Based on the current outcomes of the simulation campaign, it is recommended to continue this effort in Rel-18 scope.
Observation 3: Regarding the measurement approach to specifying FR2 MIMO OTA requirements, it is not feasible to collect sufficient measurement data of commercial devices in Rel-17 timeline. It would be helpful to collect measurement results in Rel-18 when more commercial devices are available.
Proposal 1: Remove the unfinished performance part objective, i.e., specifying FR2 MIMO OTA performance requirements, from the Rel-17 NR MIMO OTA WID. 
Proposal 2: Conclude Rel-17 NR MIMO OTA WI in RAN#97-e.
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