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[bookmark: _Ref465963108]Introduction
In RAN4#104-bis-e, FR2 MIMO OTA requirements framework was discussed and the agreements were captured in WF [1]. In this meeting, we provide our views on the remaining issues for requirements framework. 
[bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]Discussion 
General views on the FR2 MIMO OTA requirements development 
As tasked in the WID, RAN4 should reach the consensus on detailed framework/procedure on how to perform hybrid approach before RAN#98. In RAN4#104-bis-e, the following agreements were made regarding the measurement and/or simulation approach adoption.
	Issue 2-1-2: When/whether the measurement approach and the simulation approach can be adopted 
Agreements:
· [bookmark: OLE_LINK68]Proposal 1: If enough measurement results can be collected, FR2 MIMO OTA requirements should be purely derived from measurement results. Decide the minimum number of devices that pure measurement approach can be adopted.
· Proposal 2: If the number of measurement devices are insufficient, once the simulation/measurement correlation is successfully completed, the validated simulation results can be used to develop the requirements together with measurement results. 


Aa shown above, it was agreed that measurement approach is set as the high priority. If the number of measurement devices are insufficient, the hybrid of simulation and measurement approach should be adopted. In general, RAN4 needs to decide the minimum number of devices for the data pool for requirements development. In FR1 MIMO OTA measurement campaign, 15 is the min. device number. Considering that FR2 has much less devices number than FR1, it is reasonable to reduce the min. number of devices for FR2 requirements development. As the starting point, it is proposed to consider the min. number of devices is up to [8] for FR2 MIMO OTA requirements development.
Proposal 1: RAN4 to consider the minimum number of devices is up to [8] per band for data pool for FR2 MIMO OTA requirements development. 
Proposal 2: If the number of measurement devices are insufficient, the validated simulation results should be counted into the data pool to develop the requirements together with measurement results.
In RAN4#104-bis-e, the preliminary information on the number of commercial devices, the number of lab for validation activity, and the number of lab for lab alignment. It is not clear whether the volunteer labs in validation activity and/or lab alignment would participate in the measurement campaign. It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign.
Observation 1: It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign.
The FR2 MIMO OTA requirements development has already been postponed from Rel-17 due to the lack of test labs and measurement devices. Meanwhile, the simulation results were not fully convinced by all the companies. As collected in RAN4#104-bis-e, there are at least 4 labs supporting the FR2 MIMO OTA measurement and there are 46 commercial devices for band n261 from GSA mmW report. Thus, it is possible to define the requirements by pure measurement approach. Therefore, RAN4 should consider pure measurement approach as the high priority. Note that measurement and simulation campaign are based on the voluntary principle. Therefore, if finally, the number of results including measurement and simulation could not reach the minimum number, e.g., [8], RAN4 to decide the FR2 MIMO OTA requirements based on the existing results including measurement and/or simulation results in the data pool.
Proposal 3: If finally, the number of results including measurement and simulation could not reach the minimum number, e.g., [8], RAN4 to decide the FR2 MIMO OTA requirements based on the existing results including measurement and/or simulation results in the data pool.
Measurement approach
For pure measurement approach, RAN4 has already had a lot of experience in previous items such as FR1 MIMO OTA and TRP/TRS, etc. For example, we need to consider the lab alignment and how to avoid the same device to be tested multiple times by the volunteer labs in the measurement campaign.
Proposal 4: For pure measurement approach, RAN4 to follow the same procedure as FR1 MIMO OTA measurement campaign. Lab alignment and how to avoid the same device to be tested multiple times by the volunteer labs should be considered.
Hybrid approach
As agreed in [1], with hybrid approach, the simulation results which are taken into account should be validated with measurement. The agreements for the correction between simulation and measurement are following:
	Issue 2-1-3: Correlation between simulation and measurement
Agreements:
· [bookmark: OLE_LINK69][bookmark: OLE_LINK65]Proposal 1: RAN4 firstly discusses the correlation between simulation results and measurement results. 
· Proposal 2: Correlate simulations with measurements.
· Proposal 3: RAN4 should discuss the methods and the pass/fail criteria for validating the simulation approach/results, and how to handle the cases where there are gaps between simulation results and measurement results.
· Proposal 4: Validate the simulation results by comparing them with measurement results assuming the same UE configurations.


It is assumed that the same UE configurations should be used for the correction between simulation and measurement. Per our understanding, to align the assumptions, the feasible way is to use prototypes rather commercial devices since the details of UE configurations for commercial devices such as the number of antenna modules, the configurations of antenna array and the location of antenna modules, etc., would not be disclosed by manufactures. 
Observation 2: For correlation between simulation and measurement, to align the assumptions, the feasible way is to use prototype rather commercial devices.
For the similar reasons, it is not possible to send prototypes to all the volunteer labs for lab alignment as this would require disclosing a lot of information for the UE configurations. And the target for correlation is to align the results between simulation and measurement. Therefore, for hybrid approach, there is no need to do the lab alignment activity and correlation between simulation and measurement could be completed within company that wants to validate simulation platform and specific lab that volunteers to participate in the validation activity.
Proposal 5: For hybrid approach, there is no need to do the lab alignment activity. The correlation between simulation and measurement could be completed within company that wants to validate simulation platform and specific lab that volunteers to participate in the validation activity.
Regarding the pass/fail criteria for validating the simulation, as shown in [2], three commercial devices were tested for band n261. From the sensitivity levels measured at each of the 36 test points and MASC results in [2], the MASC is mainly determined by the worst of 36 points. In addition, comparing with measurement results in Table 1 and simulation results in [3], the MASC from simulation is over 10dB relaxed than measurement for commercial devices.
[bookmark: _Ref115252997][bookmark: _Ref115413676]Table 1: MASC Results for three commercial devices (Band n261) [2]
	Device
	MASC 

	DUT #1
	-106.87 dBm

	DUT #2
	-108.24 dBm

	DUT #3
	-102.97 dBm


Observation 3: The MASC from simulation is over 10dB relaxed than measurement for commercial devices.
Proposal 6: RAN4 to consider the MASC as the pass/fail criteria for validating the simulation platform. The gap of MASC between simulation and measurement shall be less than +/- XdB. 
Conclusion
In this paper, we provided our views on FR2 MIMO OTA requirements. We have the following observations and proposals:
Proposal 1: RAN4 to consider the minimum number of devices is up to [8] per band for data pool for FR2 MIMO OTA requirements development. 
Proposal 2: If the number of measurement devices are insufficient, the validated simulation results should be counted into the data pool to develop the requirements together with measurement results.
Observation 1: It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign.
Proposal 3: If finally, the number of results including measurement and simulation could not reach the minimum number, e.g., [8], RAN4 to decide the FR2 MIMO OTA requirements based on the existing results including measurement and/or simulation results in the data pool.
Proposal 4: For pure measurement approach, RAN4 to follow the same procedure as FR1 MIMO OTA measurement campaign. Lab alignment and how to avoid the same device to be tested multiple times by the volunteer labs should be considered.
Observation 2: For correlation between simulation and measurement, to align the assumptions, the feasible way is to use prototype rather commercial devices.
Proposal 5: For hybrid approach, there is no need to do the lab alignment activity. The correlation between simulation and measurement could be completed within company that wants to validate simulation platform and specific lab that volunteers to participate in the validation activity.
Observation 3: The MASC from simulation is over 10dB relaxed than measurement for commercial devices.
Proposal 6: RAN4 to consider the MASC as the pass/fail criteria for validating the simulation platform. The gap of MASC between simulation and measurement shall be less than +/- XdB. 
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