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1	Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK4][bookmark: OLE_LINK70]The Rel-18 new Work Item on Enhancement of Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) test methodology and requirements for NR UEs was approved in RAN #97e meeting [1]. The 1st priority core part objective is to define the framework for FR2 MIMO OTA requirement development.
Considering the controversial topic on the framework for FR2 MIMO OTA, it is scheduled to be revisited in RAN#98 to check the feasibility and progress of hybrid simulation and measurement approach.· FR2 MIMO OTA test methodology enhancement and leftovers
· [bookmark: OLE_LINK35][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Study and define the framework for FR2 MIMO OTA requirement development (1st priority)
· Hybrid of simulation results and measurement results will be considered as the starting point in FR2 requirement definition
· Note: Revisit in RAN#98 to check the feasibility and progress of hybrid simulation and measurement approach.
· The correlation between simulation results and measurement results will be considered
· Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline
· Study how to handle the situation when not enough measurement results can be collected


In this paper, we provide the progress of FR2 framework discussion in RAN4 and share our views on the feasibility of hybrid approach for FR2 requirement development.
2	Discussion
[bookmark: OLE_LINK3]In the past two meetings of RAN4, the group has fully discussed the general approach and detailed procedures adopted for FR2 requirements development [2-3], a framework for FR2 MIMO OTA performance requirements is approved [4]. Further refinement is not precluded based on discussion outcomes in future meetings.
The overall workflow of FR2 MIMO OTA performance requirements development is illustrated in Fig.1 in [4].
	[image: ]
Fig. 1.  Work flow of FR2 MIMO OTA performance requirements development


In general, both Pure measurement approach and Hybrid of simulation and measurement approach will be considered. Once the number of measurements results collected for each band exceeds the threshold defined in RAN4, a pure measurement approach will be used to specify the performance requirement, otherwise a hybrid of simulation and measurement approach will be adopted.
Meanwhile, the detailed working procedures have been agreed, including the following aspects:
· For measurement
· Channel model validation
· Lab alignment activity
· Measurement campaign
· For simulation
· Simulation platform validation
· Simulation campaign
· UE antenna panel assumption impact on performance requirements
· Specifying performance requirements 
· pure measurement approach
· hybrid approach
Observation 1: RAN4 has made good progress on the framework for FR2 MIMO OTA requirement development. A workable framework is agreed, both Pure measurement approach and Hybrid of simulation and measurement approach will be considered. 
Observation 2: Detailed working procedures of lab alignment, simulation/measurement campaign and other FR2 framework related work have been agreed in [4]. Further refinement is not precluded based on discussion outcomes in future meetings.
In Rel-17 timeline, the key reason that FR2 MIMO OTA performance requirements are unfinished is the lack of ready test systems and commercial devices available for test campaign. In Rel-18 WI, great effort has been made to collect volunteer labs for lab alignment activities and measurement campaigns. So far, four labs claim to be willing to provide environment and efforts for lab alignment activity and measurement campaigns [3].
	Issue 1-2-2: Information collection for the FR2 MIMO OTA requirement related work
Way forward:
· It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign. It will be appreciated if volunteer companies indicate in the table below:
	Companies are willing to provide measurement environments and efforts for Simulation Platform Validation Activity
	Keysight, Huawei, CMCC, CAICT, …

	Companies are willing to participate in the Lab Alignment Activity
	Apple, Huawei, CMCC, CAICT, …

	Companies are willing to participate in the Measurement Campaign
	Apple, Huawei, CMCC, CAICT, …





Meanwhile, companies are encouraged to provide PADs (Performance Alignment Devices) for the FR2 MIMO OTA lab alignment activity. So far, we have one commercial device as PAD without disclosing any UE information except supported bands. In an absence of volunteer companies providing PADs, companies can also purchase devices from the market for the FR2 MIMO OTA lab alignment activity.
Observation 3: It’s feasible to collect measurements results in volunteered labs with commercial devices for FR2 MIMO OTA requirement development.
Therefore, we propose to revise the description of FR2 framework in the WID as following to be consistent with RAN4 agreements. Both pure measurement approach and hybrid of simulation and measurement approach will be considered for FR2 MIMO OTA requirements development. The details of the revised WID is presented in RP-223184 [5].
	· Study and define the framework for FR2 MIMO OTA requirement development (1st priority)
· Both Pure measurement approach and Hybrid of simulation and measurement approach will be considered for FR2 requirement definition
· For hybrid of simulation and measurement approach, 
· The correlation between simulation results and measurement results will be considered
· Simulation assumptions agreed in R17 MIMO OTA WI can be considered as the baseline
· Study how to handle the situation when not enough measurement results can be collected




Proposal 1: Approve the modifications of FR2 framework in the revised WID R4-223183, i.e., both pure measurement approach and hybrid of simulation and measurement approach will be considered for FR2 MIMO OTA requirements development. 
Proposal 2: The feasibility of framework for FR2 MIMO OTA requirement development can be confirmed. 
3	Conclusion
Observation 1: RAN4 has made good progress on the framework for FR2 MIMO OTA requirement development. A workable framework is agreed, both Pure measurement approach and Hybrid of simulation and measurement approach will be considered. 
Observation 2: Detailed working procedures of lab alignment, simulation/measurement campaign and other FR2 framework related work have been agreed in [4]. Further refinement is not precluded based on discussion outcomes in future meetings.
Observation 3: It’s feasible to collect measurements results in volunteered labs with commercial devices for FR2 MIMO OTA requirement development.
Proposal 1: Approve the modifications of FR2 framework in the revised WID R4-223184, i.e., both pure measurement approach and hybrid of simulation and measurement approach will be considered for FR2 MIMO OTA requirements development. 
Proposal 2: The feasibility of framework for FR2 MIMO OTA requirement development can be confirmed. 
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