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1	Introduction
[bookmark: OLE_LINK4]The FR1 MIMO OTA lab alignment activity has made good progress [1-2]. At the last RAN4 meeting and this meeting, all 6 volunteer labs have submitted their measurement results of the performance alignment devices (PADs) [3]-[8].
At the last 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 [2] that the lab alignment outcome should be based on the measurement results without power validation systematic offsets. 
Besides, it was agreed at the last meeting [9] that the pass/fail limit for Rel-18 lab alignment is updated based on the latest MU agreed in RAN5 (specified 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 a summary of the Rel-18 FR1 MIMO OTA lab alignment results. The reference value of each PAD is derived by the linear average (in dB) of the measurement results submitted by all 6 labs. 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
[bookmark: OLE_LINK3]The FR1 MIMO OTA lab alignment results submitted by the 6 labs are summarized and analysed as shown in Table 1. 
Table 1. Summary of the 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
	-87.91
	-85.50
	-85.86
	-87.74
	
	-86.90
	2.43

	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
	0.44
	-1.03
	-1.01
	1.40
	1.04
	-0.84
	

	PAD_3
	n28
	1.38
	-1.69
	-1.59
	1.46
	1.15
	-0.71
	

	Lab alignment conclusion
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	



Figure 2 presents the TRMS measurement results (without systematic offsets) from all labs, and Figure 3 visualizes the deviations between TRMS measurement results from each lab and reference values. 

Figure 2. TRMS measurement results from 6 labs (without systematic offsets)

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 activity, 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. The maximum deviation between measurement results and reference values is -1.9 dB.
[bookmark: _Hlk163492476]Observation 3: The maximum deviation between measurement results and reference values is within the agreed pass/fail limit, +/- 0.75*MU (1.96 dB). All 6 labs with the valid measurement results are well aligned at band n28. 
Observation 4: 3GPP Rel-18 FR1 MIMO OTA lab alignment activity can be successfully concluded with all 6 volunteer labs (Apple, CAICT, CMCC&BUPT, MediaTek, Xiaomi, OPPO) well aligned at band n28.  

3	Conclusion
This contribution presents a summary of the Rel-18 FR1 MIMO OTA lab alignment results. 
Observation 1: All 6 volunteer labs have submitted measurement results for the Rel-18 FR1 MIMO OTA lab alignment activity, 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. The maximum deviation between measurement results and reference values is -1.9 dB.
Observation 3: The maximum deviation between measurement results and reference values is within the agreed pass/fail limit, +/- 0.75*MU (1.96 dB). All 6 labs with the valid measurement results are well aligned at band n28. 
Observation 4: 3GPP Rel-18 FR1 MIMO OTA lab alignment activity can be successfully concluded with all 6 volunteer labs (Apple, CAICT, CMCC&BUPT, MediaTek, Xiaomi, OPPO) well aligned at band n28.  
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MIMO OTA lab alignment — TRMS measurement results [dBm/15kHz] 

Lab 1	
-89.335536622705703	-86.460683066170191	-86.264031982180441	Lab 2	
-90.119283182904411	-87.927845833139003	-89.339100222940203	Lab 3	
-90.431071452895225	-87.907984473351192	-89.230307981318703	Lab 4	
-88.261838549307441	-85.495954832680241	-86.185098204791871	Lab 5	
-89.222227737098194	-85.859368678910201	-86.491549801606908	Lab 6	
-91.75	-87.74	-88.36	


MIMO OTA lab alignment — TRMS offset [dBm/15kHz]

Lab 1	
0.51778963477944728	0.43795641453827727	1.3809827166259083	Lab 2	
-0.26595692541926041	-1.0292063524305348	-1.6940855241338539	Lab 3	
-0.57774519541007407	-1.009344992642724	-1.5852932825123531	Lab 4	
1.5914877081777092	1.4026846480282273	1.4599164940144789	Lab 5	
0.63109852038695635	1.039270801798267	1.1534648971994415	Lab 6	
-1.8966737425148494	-0.841360519291527	-0.71498530119365	


