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[bookmark: OLE_LINK3]This contribution provides our views on FR1 and FR2 MIMO OTA performance requirements related work. 
2	Discussion
2.1	FR1 MIMO OTA requirements for band n1
During the last meeting, the issues on the number of Rx antenna ports of UEs at band n1 were discussed with the following agreements captured in the WF [1].
	Issue 1-5-1: Which MIMO OTA requirements should be defined for band n1
Options: 
· Option 1: 2x2 MIMO OTA requirements for 2Rx UE
· Option 2: 4x4 MIMO OTA requirements for 4Rx UE
· Option 3: 2x2 MIMO OTA requirements for 4Rx UE
Agreements:
· Prioritize Option 1. Further study if RAN4 can consider Option 2 or Option 3 if Option 1 has been identified to be infeasible by Feb 2024.
· The data pool should consist of UEs with only 2Rx for Option 1.
· Companies are encouraged to input on the amount of UE models with only 2Rx available on the market.

Issue 1-5-2: How to identify 2Rx UE and 4Rx UE
Agreement:
· UEs will be classified based on the number of Rx antenna ports, regardless of the number of physical antennas.
· Note: The meaning of “antenna port” is the same as that in Clause 7.2 of 3GPP TS 38.101-1. 
· FFS how to identify the number of Rx antenna ports of UEs. Further discuss the following methods:
· Labs can check the Information Element of max. MIMO layers for PDSCH per CC/band from BS simulator.
· The information can be collected from OEMs by a neutral party. 
· Other methods are not excluded.


Based on our investigation, 4Rx UEs is the majority at band n1 on the market. It is already a mandatory requirement for UE to be equipped with 4 Rx antenna ports at band n1 in some countries/regions, e.g., China. Based on this situation, defining 4x4 MIMO OTA requirements for 4Rx UE (Option 2) is actually beneficial to the industry.  
Proposal 1: RAN4 should define 4x4 MIMO OTA requirements for 4Rx UE, considering 4Rx UEs at band n1 is the majority on the market and mandatory in some countries/regions. 
For 4Rx UE, there is no need to define 2x2 MIMO OTA requirements (Option 3). 
Proposal 2: No need to define 2x2 MIMO OTA requirements for 4Rx UE. 

Regarding how to identify 2Rx UE and 4Rx UE, labs can firstly try to identify the number of antenna port by themselves. For the device/data that labs cannot identify, the information can be collected from OEMs by a neutral party.
Proposal 3: Adopting the following methods to identify 2Rx UE and 4Rx UE and collect measurement data for band n1. 
· Labs can try to identify 2Rx UE and 4Rx UE by themselves, and submit the measurement data to 3GPP together with the information of the number of Rx antenna ports. Including but not limited to the following methods:
· Obtain the MIMO layer information from BS simulator, e.g., check the Information Element of max. MIMO layers for PDSCH per CC/band from BS simulator.
· Directly collect the information from OEMs.
· Any 3GPP member can work with the selected test labs to provide 2Rx/4Rx UEs.
· For the device/data that labs cannot identify by themselves, a neutral party can help collect the information from OEMs. 
· Step 1: Labs submit measurement data together with real UE models to the neutral party. 
· Step 2: The neutral party asks OEMs for the information on the number of Rx antenna ports. 
· Step 3: The neutral party labels the measurement data as 2Rx or 4Rx, then submits them to 3GPP anonymously.
 
2.2	FR2 lab alignment activity 
According to the PAD delivery scheme and time plan, Huawei, CMCC, and CAICT should finished the test of Keysight’s two PADs and Samsung’s one PAD. 
	Issue 2-2-1: PAD delivery scheme and time plan
<Agreement>: 
· Adjust the PAD delivery scheme for FR2 MIMO OTA lab alignment activity as below:
· Keysight’s two PADs and Samsung’s one PAD: Huawei -> CMCC -> CAICT -> (transfer the PADs at Oct or Nov RAN4) -> Apple -> ETS-Lindgren -> Return to Keysight and Samsung
· Note: The PADs can be tested in different labs located in the same country in parallel during the same period. 
· Huawei’s one PAD: (transfer the PAD at Aug RAN4) -> Apple -> ETS-Lindgren -> (transfer the PAD at Oct or Nov RAN4) -> CAICT -> CMCC -> Huawei



So far, the three PADs are under testing. In case some labs cannot complete the test before the start of RAN4 #109, we propose to still transfer the PADs to Apple/ETS-L at this meeting, and Apple and ETS-L should try to complete the test before RAN #102 plenary, then transfer the PADs to Huawei/CMCC/CAICT at RAN #102 plenary.
Proposal: The FR2 PAD delivery scheme should be updated based on real progress. In case, Huawei/CMCC/CAICT cannot complete the testing of the three PADs before 10 Nov 2023, still transfer the PADs to Apple/ETS-L at this meeting. Apple and ETS-L should try to complete the test before RAN #102 plenary, then transfer the PADs back to Huawei/CMCC/CAICT at RAN #102 plenary (Dec 2023).   
3	Conclusion
Proposal 1: RAN4 should define 4x4 MIMO OTA requirements for 4Rx UE, considering 4Rx UEs at band n1 is the majority on the market and mandatory in some countries/regions. 
Proposal 2: No need to define 2x2 MIMO OTA requirements for 4Rx UE. 
Proposal 3: Adopting the following methods to identify 2Rx UE and 4Rx UE and collect measurement data for band n1. 
· Labs can try to identify 2Rx UE and 4Rx UE by themselves, and submit the measurement data to 3GPP together with the information of the number of Rx antenna ports. Including but not limited to the following methods:
· Obtain the MIMO layer information from BS simulator, e.g., check the Information Element of max. MIMO layers for PDSCH per CC/band from BS simulator.
· Directly collect the information from OEMs.
· Any 3GPP member can work with the selected test labs to provide 2Rx/4Rx UEs.
· For the device/data that labs cannot identify by themselves, a neutral party can help collect the information from OEMs. 
· Step 1: Labs submit measurement data together with real UE models to the neutral party. 
· Step 2: The neutral party asks OEMs for the information on the number of Rx antenna ports. 
· Step 3: The neutral party labels the measurement data as 2Rx or 4Rx, then submits them to 3GPP anonymously.
· Proposal: The FR2 PAD delivery scheme should be updated based on real progress. In case, Huawei/CMCC/CAICT cannot complete the testing of the three PADs before 10 Nov 2023, still transfer the PADs to Apple/ETS-L at this meeting. Apple and ETS-L should try to complete the test before RAN #102 plenary, then transfer the PADs back to Huawei/CMCC/CAICT at RAN #102 plenary (Dec 2023).   
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