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Topic #1: FR1 MIMO OTA
Sub-topic 1-1 FR1 MIMO OTA lab alignment
Issue 1-1-1: Reference value of Rel-18 FR1 MIMO OTA lab alignment
Agreement:
· Calculate the reference value based on all PAD results which are not identified as apparent outliers.

Issue 1-1-2: Outcome of Rel-18 FR1 MIMO OTA lab alignment
Agreement:
· Based on the measurement results and the analysis in R4-2405466, RAN4 successfully concludes Rel-18 FR1 MIMO OTA lab alignment activity with the following outcome: 
· All 6 volunteer labs (Apple, CAICT, CMCC&BUPT, MediaTek, Xiaomi, OPPO) are aligned at band n28. 

Sub-topic 1-2 FR1 MIMO OTA performance work 
Issue 1-2-1: Additional criteria of FR1 MIMO OTA for bands < 1GHz
Agreement:
· Reconsider the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options should be considered: 
· Option 1: Increase the maximum downlink power condition (i.e. PRS-EPRE-MAX) for bands < 1GHz, e.g., increase PRS-EPRE-MAX from -80dBm/15kHz to -74~-77 dBm/15kHz. 
· Option 2: Relax the additional criteria on 90%TP without increasing PRS-EPRE-MAX. 
· Combinations of Options 1 and 2. 
· For Option 1, further check the maximum PRS-EPRE-MAX that test systems can support. Feedback from test labs/system integrators is needed. 
· Make decision based on more analysis and more measurement results. Encourage more labs to share detailed measurement results before a check point prior to RAN4#111 Tdoc submission deadline via 3GPP_TSG_RAN_WG4_NR-MIMO-OTA reflector.

Moderator’s suggestions to volunteer labs (for consideration only, not mandatory): 
· To provide essential information for making decision on the additional criteria, more detailed measurement results and UE information are encouraged.
· Alternative 1: provide raw data, including measured sensitivity values at 70%/90% TP for all 12 orientations under different DL power conditions (e.g., -78/-77/-76 dBm/15kHz), together with more UE information (year of production, etc.)
· Alternative 2: just provide statistical results, an example table is provided as below
	DUT
	Measurement results
	UE information

	
	DL power condition (dBm/15kHz)
	Number of orientations cannot reach 70%TP
	Number of orientations cannot reach 90%TP
	Year of production
	Regional market or global market? 
	…

	DUT 1
	-78
	
	
	
	
	

	
	-77
	
	
	
	
	

	
	-76
	
	
	
	
	

	DUT 2
	-78
	
	
	
	
	

	
	-77
	
	
	
	
	

	
	-76
	
	
	
	
	

	…
	
	
	
	
	
	



Issue 1-2-2: Whether the measurement data from the “failed” DUTs can be included
Options: 
· Option 1: Include all measurements irrespective of whether they failed the test.
· Option 2: Include those devices that only fail the 90% criteria (but pass 70%), but exclude those that fail the 70% criteria.
· Option 3: Exclude all measurements that fail either 70% or 90% TP.
Agreement:
· FFS the options and make decision at the next meeting. 

Issue 1-2-3: FR1 MIMO OTA performance requirements development
Agreement:
· To gather the test efforts, encourage volunteer labs to provide more measurement data for n1 and n5 at the next meeting. (To meet the threshold, we need at least 3 more for n5, and 4 more for n1.)

Issue 1-2-4: Updated Framework for FR1 MIMO OTA performance work
Agreement:
· The updated framework and time plan is approved in R4-2405468

Sub-topic 1-3 FR1 MIMO OTA Test tolerance
Issue 1-3: Test tolerance for FR1 MIMO OTA
Agreement:
· Define the recommended TT for FR1 MIMO OTA as 0.6*MU based on the Rel-17 RAN4 agreement, i.e., 1.57 for bands ≤ 3 GHz and 1.59 for bands＞3 GHz.

Topic #2: FR2 MIMO OTA
Sub-topic 2-1 FoM and criteria for FR2 MIMO OTA
[bookmark: OLE_LINK3]Issue 2-1-1: The maximum downlink RS-EPRE for FR2 MIMO OTA testing
Agreement:
· For FR2 MIMO OTA, confirm the maximum downlink RS-EPRE as -79.1dBm/120kHz.

Issue 2-1-2: Additional criteria for PC3 UE
Agreement:
· For PC3 UE, confirm the additional criterion on the minimum number of test points where UE can meet 70% TP under the maximum downlink power condition as 18.

Issue 2-1-3: Additional criteria for PC1 UE
Agreement:
· For PC1 UE, define the additional criterion on the minimum number of test points where UE can meet 70% TP under the maximum downlink power condition as 5.

Issue 2-1-4: Other criteria for FR2 MIMO OTA
Agreement:
· Encourage volunteer labs to also provide FR2 MIMO OTA measurement results at 90% TP outage (including sensitivity values at each of test points and the number of test points where DUT fails to reach 90% TP) when submitting Lab alignment activity/Measurement campaign results.  
· FFS the additional criterion for FR2 MIMO OTA on the minimum number of test points at 90% TP outage under the maximum downlink power condition.

Sub-topic 2-2 FR2 MIMO OTA Lab Alignment Activity
Issue 2-2-1: Pass/fail criteria for FR2 MIMO OTA lab alignment 
Agreement:
· For FR2 MIMO OTA lab alignment activity, apparent outliers (if identified) should not be considered in the average process for deriving reference values. The PAD measurement result deviates over [1.5]*preliminary MU (i.e., 7.575 dB for band n261) from all the other labs’ results should be identified as apparent outlier.
· Define the same pass/fail limit as that for FR1 lab alignment, i.e., 0.75*preliminary MU.

Issue 2-2-2: FR2 MIMO OTA lab alignment results
Agreement:
· Based on the analysis in R4-2405464, RAN4 concludes the 1st round FR2 MIMO OTA lab alignment activity at this meeting with the following outcome: 
· The 4 labs (Apple, CAICT, CMCC, Huawei) are aligned at 28-GHz band.
· The remaining lab can submit the PAD measurement results at the next meeting and be confirmed as aligned labs, without affecting the confirmation of the aligned labs in the 1st round. 

Sub-topic 2-3 FR2 MIMO OTA Measurement Campaign 
Issue 2-3-1: Devices provision for FR2 MIMO OTA Measurement Campaign
Agreement:
· To avoid disclosing the performance data of the volunteered FR2 devices, volunteer companies have the flexibility to deliver the volunteered device(s) to any aligned lab(s), and the specific test lab information shall not be disclosed.
· The volunteer devices for FR2 MIMO OTA Measurement Campaign are confirmed as below:
	[bookmark: OLE_LINK4]Company Name
	How many FR2 devices are provided before/during RAN4#110bis
	Contact

	Keysight
	3
	Thorsten Hertel <thorsten.hertel@keysight.com>

	Samsung
	1
	Bozhi Li <bozhi.li@samsung.com>
Jeongheum Lee <jh0413.lee@samsung.com>

	Google
	2
	Clement Huang <clementhuang@google.com>



· The feedback from volunteer labs is as below:
	[bookmark: OLE_LINK5]Lab Name
	How many FR2 devices can be received (the measurement data are expected to be submitted at RAN4#111, May 2024) 
	Contact

	CAICT
	6
	Xuan Yi <yixuan@caict.ac.cn>

	CMCC    
	[3]
	Xiaoyi Chen <chenxiaoyi@cmdc.chinamobile.com>



Issue 2-3-2: How to process the PAD measurement results to be included into the data pool
· Take the average values of PAD measurement results with one top and on bottom outliers removed.

Sub-topic 2-4 FR2 MIMO OTA Test tolerance 
Issue 2-4: Test tolerance for FR2 MIMO OTA
Agreement: 
· Define the recommended TT for FR2 MIMO OTA as 0.5*preliminary MU budget, i.e., 2.525 dB for 26.5GHz≤f≤29.5GHz.
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