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1	Introduction
[bookmark: OLE_LINK4]Based on the Framework for FR1 MIMO OTA [1], the FR1 MIMO OTA lab alignment should be concluded at this meeting. All 6 volunteer labs have submitted their measurement results of the performance alignment devices (PADs) in the 1st round [2]-[7].
At this meeting, a CR to the test plan TS 38.151 is agreed in [8], which removed the statement that power validation reuslts can be considered a systematic offset to correct the final UE sensitivity vlaues. Accordingly, it was agreed in the WF [9] that the lab alignment outcome should be based on the measurement results without power validation systematic offsets. 
Besides, it was agreed at this meeting [9] that the pass/fail limit for Rel-18 lab alignment is updated based on the lated MU agreed in RAN5 (specifiedy in Table B.1-1 of TS 38.551). For bands≤3GHz, the pass/fail limit is updated to 0.75*2.61=1.96 dB.
This contribution presents an analysis of the Rel-18 FR1 MIMO OTA lab alignment result submitted by all the 6 labs in the 1st round, both the original measurement results (with systematic offsets) and the valid measurement results (without systematic offsets) are presented.  According to the Framework [1] and the WF of this meeting [9] and the last meeting [10], the reference value of each PAD is derived by the linear average (in dB) of the measurement results submitted by all 6 labs in the 1st round. The pass/fail limit is specified as +/- 0.75* MU (+/- 1.96 dB). The detailed analysis data is attached in the Excel worksheet of this contribution.
2	Discussion
2.1	Original lab alignment results (with systematic offsets)
[bookmark: OLE_LINK3]The original FR1 MIMO OTA lab alignment results submitted by the 6 labs in the 1st round are summarized and analysed as shown in Table 1. 
[bookmark: OLE_LINK11]Table 1. Summary of the original FR1 MIMO OTA lab alignment results (with systematic offsets)
	[bookmark: _Hlk159928105]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
	-90.58
	-89.95
	-88.26
	-89.22
	-91.39
	Linear
average
	-89.47
	2.32

	PAD_2
	n28
	-86.46
	-88.39
	-88.61
	-85.50
	-85.86
	-87.38
	
	-87.03
	3.12

	PAD_3
	n28
	-86.26
	-89.80
	-88.75
	-86.19
	-86.49
	-88.00 
	
	-87.50
	3.61

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

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

	PAD_1
	n28
	0.13
	-1.11
	-0.48
	1.21
	0.25
	-1.60
	+/- 0.75 MU, i.e., +/- 1.96 dB

	PAD_2
	n28
	0.57
	-1.35
	-1.58
	1.54
	1.17
	-0.35
	

	PAD_3
	n28
	1.23
	-2.30
	-1.25
	1.31
	1.01
	-0.42
	



Figure 1 presents the original TRMS measurement results submitted by all labs in the 1st round, and Figure 2 visualizes the deviations between TRMS measurement results from each lab and reference values. 
[bookmark: OLE_LINK1][image: ]
Figure 1. Original TRMS measurement results submitted by 6 labs (with systematic offsets)
[image: ]
Figure 2. Deviations between original TRMS measurement results from each lab and reference values (with systematic offsets)

2.2	Valid lab alignment results (without systematic offsets)
During this meeting [11], volnteer labs reported the systematic offsets that applied to their submitted resutls as listed in Table 2. 
Table 2. Systematic offsets applied to the original lab alignment results
	
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 5
	Lab 6

	Systematic offset (dBm/15kHz)
	0
	-0.46
	0.48
	0
	0
	0.36



After removing the systematic offsets from the original lab alignment results, the valid updated lab alignment results in the 1st round are summarised in Table 3. 
Table 3. Summary of the valid 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
	



Figure 3 presents the valid TRMS measurement results from all labs, and Figure 4 visualizes the deviations between valid TRMS measurement results from each lab and reference values. 
[image: ]
Figure 2. Valid TRMS measurement results from 6 labs (without systematic offsets)
[image: ]
Figure 3. Deviations between valid TRMS measurement results from each lab and reference values (without systematic offsets)

Observation 1: All 6 volunteer labs have submitted measurement results for the Rel-18 FR1 MIMO OTA lab alignment in the 1st round, no outlier value is identified. 
Observation 2: As agreed, the reference value is derived by the linear average (in dB) of the measurement results submitted by all labs in the 1st round. The maximum deviation of one lab between the measurement results and the reference values is beyond 0.75*MU. Other 5 labs are well aligned. 
Observation 3: The 1st round of 3GPP Rel-18 FR1 MIMO OTA lab alignment activity can be concluded with 5 volunteer labs well aligned at band n28. 
3	Conclusion
This contribution presents an analysis of the Rel-18 FR1 MIMO OTA lab alignment result submitted by all the 6 labs in the 1st round.
Observation 1: All 6 volunteer labs have submitted measurement results for the Rel-18 FR1 MIMO OTA lab alignment in the 1st round, no outlier value is identified. 
Observation 2: As agreed, the reference value is derived by the linear average (in dB) of the measurement results submitted by all labs in the 1st round. The maximum deviation of one lab between the measurement results and the reference values is beyond 0.75*MU. Other 5 labs are well aligned. 
Observation 3: The 1st round of 3GPP Rel-18 FR1 MIMO OTA lab alignment activity can be concluded with 5 volunteer labs well aligned at band n28. 
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MIMO OTA lab alignment — TRMS offset [dBm/15kHz]
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