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Topic #1: FR1 MIMO OTA
Sub-topic 1-1 FR1 MIMO OTA test methodology
Issue 1-1-1: UE positioning for FR1 MIMO OTA
Agreement:
· To avoid misalignment and ambiguity, align the three coordinate systems, i.e. DUT coordinate system, Channel model coordinate system and chamber coordinate system, for FR1 MIMO OTA test methodology.

Issue 1-1-2: Power validation systematic offset
Agreement:
· Remove the statement in TS 38.151 C3.6 that allows the power validation result to be considered a systematic offset. 
· The corresponding CR is agreed in R4-2400534.

Issue 1-1-3: Update to FR1 Calibration Procedure
Agreement:
· The CR on FR1 calibration procedure is agreed in R4-2403016.

Sub-topic 1-2 FR1 MIMO OTA channel model validation results 
Issue 1-2: Completing channel model validation for band n1 4x4 MIMO
Agreement:
· Encourage Rel-17 aligned labs to complete CDL-C UMa channel model validation for 4x4 MIMO at band, and contribute to Measurement Campaign for band n1.  The deadline for channel model validation and data submission for measurement campaign is RAN4 #111 (May 2024).  Labs are allowed to submit channel model validation results for band n1 together with the measurement data for performance requirements development at RAN4 #111 (May 2024).  
· Each volunteer lab shall use the same measurement setup and equipment for channel model validation, lab alignment, and measurement campaign.

Sub-topic 1-3 FR1 MIMO OTA lab alignment
Issue 1-3-1: Updated pass/fail limit for Rel-18 FR1 MIMO OTA lab alignment
Background: RAN5 finalized the definition of measurement uncertainty (MU) for FR1 MPAC system (in Table B.1-1 of TS 38.551).
Agreement:
· The pass/fail limit (defined as 0.75*MU) for Rel-18 FR1 MIMO OTA lab alignment is updated based on the latest MU agreed in RAN5. For bands≤3GHz, the value is updated to 0.75*2.61=1.96 dB.

[bookmark: _Hlk159927952]Issue 1-3-2: Effect of power validation systematic offset on lab alignment
Agreements: 
· With the agreement in Issue 1-1-2, the lab alignment outcome should be based on the measurement results without power validation systematic offsets. 

Issue 1-3-3: Outcome of the 1st round Rel-18 FR1 MIMO OTA lab alignment
For information: The summary of 1st round lab alignment results is shown in Table 1 and Figs. 1~2. 
Table 1. Summary of the 1st round FR1 MIMO OTA lab alignment results (without systematic offsets)
	Device
	Band
	TRMS measurement result [dBm/15kHz]
	Average
approach
	Average
value
	Max-Min
deviation

	
	
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 5
	Lab 6
	
	
	

	PAD_1
	n28
	-89.34
	-90.12
	-90.43
	-88.26
	-89.22
	-91.75
	Linear
average
	-89.85
	3.49

	PAD_2
	n28
	-86.46
	-87.93
	-89.09
	-85.50
	-85.86
	-87.74
	
	-87.10
	3.60

	PAD_3
	n28
	-86.26
	-89.34
	-89.23
	-86.19
	-86.49
	-88.36
	
	-87.65
	3.15

	Device
	Band
	TRMS offset [dBm/15kHz]
	Pass/fail limit

	
	
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 5
	Lab 6
	

	PAD_1
	n28
	0.52
	-0.27
	-0.58
	1.59
	0.63
	-1.90
	+/- 0.75 MU, i.e., +/- 1.96 dB

	PAD_2
	n28
	0.64
	-0.83
	-2.00
	1.60
	1.24
	-0.64
	

	PAD_3
	n28
	1.38
	-1.69
	-1.59
	1.46
	1.15
	-0.71
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Figure 2. TRMS measurement results from 6 labs (without systematic offsets)
[image: ]
Figure 3. Deviations between TRMS measurement results from each lab and reference values (without systematic offsets)

Agreement:
· Based on the analysis in R4-2400033, the 1st round Rel-18 FR1 MIMO OTA lab alignment is concluded with the following outcome: 
· 5 labs are aligned in the 1st round.
· The remaining lab can resubmit the PAD measurement result at the next meeting and be confirmed as an aligned lab, without affecting the conclusion that the 5 labs are aligned. 

Sub-topic 1-4 FR1 MIMO OTA requirements related work
Issue 1-4-1: Thresholds of data pool for specifying FR1 MIMO OTA requirements
Agreements: 
· Thresholds for specifying FR1 MIMO OTA performance requirement:
· Minimum number of data: 15
· Minimum number of UE models: 12
· As long as the thresholds are met, all the data submitted by aligned labs will be taken into the data pool for specifying FR1 MIMO OTA performance requirements.
· Volunteer labs should submit the information of the UEs that are planned to be measured using the template in R4-2321191 to RAN4 secretary as soon as possible, in order to monitor if the above thresholds can be met. 

Issue 1-4-2: Template for FR1 MIMO OTA Measurement Campaign
Agreements: 
· The template in R4-2403019 is agreed for FR1 MIMO OTA Measurement Campaign data submission.

Issue 1-4-3: Effect of power validation systematic offset on the data pool for performance requirements
Agreements: 
· With the agreement in Issue 1-1-2, the performance requirements should be based on the measurement data with no systematic offset applied.

Issue 1-4-4: Whether IEs can be used to identify 2Rx UE and 4Rx UE
Agreements: 
· Not to use IE srs-TxSwitch or srs-TxSwitch-v1610 to differentiate 2Rx capable UE from 4Rx capable UE in a target testing RF band for FR1 MIMO OTA testing.

Topic #2: FR2 MIMO OTA
Sub-topic 2-1 Figure of Merit (FoM) for PC1 UE
[bookmark: OLE_LINK3]Issue 2-1: FoM of FR2 MIMO OTA for PC1 UE
Agreement:
· For FR2 PC1 MIMO OTA, the performance metric is to be specified with 5 of 36 test points, i.e., 

where {P70,1, …, P70,5} are the best 5 sensitivity values from all the 36 constant density measurement points.

Sub-topic 2-2 FR2 MIMO OTA Lab Alignment Activity
Issue 2-2: FR2 MIMO OTA lab alignment activity
Agreement:
· Complete the 1st round lab alignment at the next meeting with the results from at least three labs. Allow remaining labs to submit measurement results afterwards.
· Return the PADs to ETS-L by RAN4 #110bis (Apr. 2024).
· All labs can submit data for Measurement Campaign, whether the data can be included in the data pool for specifying requirements depends on lab alignment outcome.
· The deadline to submit lab alignment results and the data for Measurement Campaign is RAN4 #111 (May 2024).

Sub-topic 2-3 FR2 MIMO OTA Measurement Campaign 
Issue 2-3-1: Devices provision for FR2 MIMO OTA Measurement Campaign
Agreements: 
· Further encourage companies to volunteer FR2 devices to test lab before measurement campaign is finished. It is suggested for companies to provide devices at least two weeks before April meeting starts.

Way forward: 
· Volunteer companies are encouraged to provide FR2 smartphones for Measurement Campaign for specifying performance requirements. Preferably the smartphones can be available at Apr. meeting. 
	Company Name
	How many FR2 devices can be provided
	To which volunteer lab(s) [pending on the lab alignment outcome]

	
	
	e.g., x to Lab A, y to Lab B

	
	
	

	
	
	



Issue 2-3-2: Template for FR2 MIMO OTA Measurement Campaign
Agreements: 
· The template in R4-2403014 is agreed for FR2 MIMO OTA Measurement Campaign data submission.
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MIMO OTA lab alignment — TRMS measurement results [dBm/15kHz]
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MIMO OTA lab alignment — TRMS offset [dBm/15kHz]
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