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[bookmark: _Hlk119613143][bookmark: OLE_LINK19][bookmark: _Hlk119613171][bookmark: OLE_LINK4]1	Introduction
[bookmark: OLE_LINK3]At RAN#101 plenary, the revised WID RP-232679 is approved and an internal TR38.761 is allocated to capture measurement of MIMO OTA performance for UEs. RAN4 successfully performed an FR1 MIMO OTA lab alignment activity for bands > 1GHz during Rel-17. In this contribution, we provide a TP to record the measurement results and outcome of the FR1 MIMO OTA lab alignment activity for bands > 1GHz. 
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--------------Start of text proposal 1-------------
[bookmark: _Toc146460423]7.3	Lab alignment campaign for frequency bands > 1GHz
[bookmark: _Toc146460424]7.3.1	Framework 
This clause defines the working procedure on how to proceed the lab alignment campaign for frequency bands > 1GHz. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
1) Labs/companies volunteer to participate in the performance requirement part shall complete the lab alignment measurements and system validation measurements, results should be submitted to RAN4 for review. 
2) Using the testing conditions as defined in TS38.151.
3) The test bands for lab alignment are n41 and n78. Three performance alignment devices (PADs) for each band should be tested to ensure the alignment of measurement results. 
4) TRMS value in SA mode will be used for alignment comparison. 
5) The reference value of each PAD should be the average of the PAD measurement results submitted on or before 12:00 UTC 30th April 2022, based on the condition at least 3 labs’ results collected. Submission with measurement data after 12:00 UTC 30th April can be considered for lab alignment, but will not change the reference TRMS value.
6) The acceptance criteria for declaring alignment should be defined based on the preliminary MU value of MPAC system. The detailed criteria for accepting the outcome of the lab alignment activity are listed in Table 7.3.3-1.
Table 7.3.3-1: Requirements for lab alignment results (FR1 MIMO OTA) 
	Band
	Case
	Acceptance criteria

	n41
	PAD_1
	The deviation between the measurement result and the reference value of each PAD shall be less than the pass/fail limit, i.e.,
≦pass/fail limit

	
	PAD_2
	

	
	PAD_3
	

	n78
	PAD_1
	The deviation between the measurement result and the reference value of each PAD shall be less than the pass/fail limit, i.e.,
≦pass/fail limit

	
	PAD_2
	

	
	PAD_3
	


Note: 
1) The PAD measurement results shall NOT be shared to anyone before submitting to RAN4 meetings or sharing in the NR MIMO OTA reflector. Comparison and alignment analyses should only be done in RAN4 meetings.
2) Three PADs for each band are selected. Labs should submit PAD measurements results in an anonymous approach, i.e., the PADs for each band should be marked as PAD_1, PAD_2, and PAD_3, respectively. The mapping between the codename PAD_n and the actual PAD shall only be known among the labs participated in the alignment activity, and shall NOT be disclosed to any other companies.
[bookmark: _Toc146460425]7.3.2	Measurement results
RAN4 carried out the lab alignment campaign for frequency bands > 1GHz during Rel-17. Considering the test burden and urgent timeline, RAN4 decided to select three smartphones (named as PADs, Performance Alignment Devices) as reference DUTs, and select two bands, n41 and n78, to perform FR1 MIMO OTA lab alignment activity for frequencies bands > 1GHz. 
There are 6 test labs participated in the lab alignment campaign, the reference value of each PAD at each band is derived based on linear average (with dBm) of PAD measurement results submitted by all labs. The summary of the lab alignment results is shown in Table 7.3.2-1 and Figure 7.3.2-1. The TRMS offset between each measurement result and reference value of FR1 MIMO OTA lab alignment is shown in Table 7.3.2-2 and Figure 7.3.2-1.
Table 7.3.2-1: Summary of FR1 MIMO OTA lab alignment results for bands > 1GHz
	Device
	Band
	TRMS measurement result [dBm/30kHz]
	Average
approach
	Reference
value
	Max-Min
deviation

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

	PAD_n41_1
	n41
	-96.43
	-97.61
	-98.20
	-97.45
	-96.88
	-99.10
	Linear
average
	-97.61
	2.67

	PAD_n41_2
	n41
	-99.30
	-97.80
	-100.02
	-99.96
	-99.62
	-101.43
	
	-99.69
	3.63

	PAD_n41_3
	n41
	-96.31
	-97.39
	-97.81
	-96.53
	-96.74
	-98.59
	
	-97.23
	2.28

	PAD_n78_1
	n78
	-96.02
	-96.54
	-96.44
	-96.10
	-96.53
	-98.38
	
	-96.67
	2.36

	PAD_n78_2
	n78
	-95.42
	-95.95
	-96.11
	-96.48
	-96.66
	-98.97
	
	-96.60
	3.55

	PAD_n78_3
	n78
	-99.06
	-97.42
	-99.53
	-99.08
	-99.54
	NA
	
	-98.93
	2.12



Table 7.3.2-2: FR1 MIMO OTA lab alignment outcome - TRMS offset (for bands > 1GHz)
	Device
	Band
	TRMS offset from reference [dBm/30kHz]
	Pass/fail limit

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

	PAD_n41_1
	n41
	1.18
	0.00
	-0.59
	0.16
	0.73
	-1.49
	+/- 0.75 MU, i.e., +/- 2.25 dB

	PAD_n41_2
	n41
	0.39
	1.89
	-0.33
	-0.27
	0.07
	-1.74
	

	PAD_n41_3
	n41
	0.92
	-0.16
	-0.58
	0.70
	0.49
	-1.36
	

	PAD_n78_1
	n78
	0.65
	0.13
	0.22
	0.57
	0.14
	-1.71
	+/- 0.75 MU, i.e., +/- 2.55 dB

	PAD_n78_2
	n78
	1.18
	0.65
	0.48
	0.12
	-0.06
	-2.37
	

	PAD_n78_3
	n78
	-0.13
	1.51
	-0.60
	-0.15
	-0.61
	NA
	

	Lab alignment conclusion
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	
	
	



[image: ]
Figure 7.3.2-1: Measurement results of FR1 MIMO OTA lab alignment for bands > 1GHz
[image: ]
Figure 7.3.2-2: Deviation between each measurement result and reference value of FR1 MIMO OTA lab alignment for bands > 1GHz
[bookmark: _Toc146460426]7.3.3	Pass/fail limits 
Based on the preliminary MU assessment of FR1 MPAC system in Annex A.2.5 of TS 38.151, and lab alignment measurement results in Clause 7.3.2, RAN4 decided the final pass/fail limits for FR1 MIMO OTA lab alignment activity for bands > 1GHz as 0.75* preliminary MU, i.e., 
-	< 3GHz: 2.25 dB
-	> 3GHz: 2.55 dB
[bookmark: _Toc146460427]7.3.4	Conclusion
RAN4 concluded the successful FR1 MIMO OTA lab alignment activity for bands > 1GHz, all the 6 test labs are aligned. FR1 MIMO OTA performance requirements for bands > 1GHz are specified based on the measurement results submitted by the above aligned test labs.

--------------End of text proposal 1 -------------
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