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< start of change 1 >
[bookmark: _Toc151502524][bookmark: _Toc154592341][bookmark: _Toc154592855][bookmark: _Toc155632267][bookmark: _Toc155632319][bookmark: _Toc155632376][bookmark: _Toc155632428][bookmark: _Toc162256145]8.1	Framework
This clause defines the working procedure on how to proceed the FR2 MIMO OTA lab alignment campaign. The purpose of lab alignment activity is to ensure there is no unexpected lab deviation and establish full trust and confidence on the measurement data pool for specifying FR2 MIMO OTA performance requirements.
1.	Test labs are invited to participate in the lab alignment activity, the following conditions should be fulfilled:
-	At least 3 participating labs are required. 
-	Participating labs shall complete channel model validation. 
-	Participating labs should have sufficient test resource to provide on-time measurement results without delay.
-	Each lab should finalize PAD measurement within 10 workdays, and deliver to the next lab in the same country ASAP with PAD In/Out information shared via email-reflector; otherwise, labs in the same country should equally share the period for testing the PADs. 
2.	Test methodology:
-	Test plan: 3GPP TS 38.151
3.	Test cases for Lab Alignment Activity:
-	Test band: n261 (for PADs that support n261), n257 (for the PAD that does not support n261)
-	Number of test cases: 2~4 PADs per-band
-	Operation mode: NR Non-Standalone (NSA) is preferred and SA is not precluded, and should be mapped with the measurement results submission.
-	Power class: PC3
4.	Test results submission:
-	Use the same worksheet template in R4-2308740 to submit the measurement results
-	The measurement results should be submitted to RAN4 by anonymous approach (the UE model shall not be disclosed publicly)
-	Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
5.	Lab alignment criteria:
-	The pass/fail criteria are defined as the maximum deviation between the MASC measurement result and the reference value
-	The reference value is derived based on the per-band linear averaging approach (in dB) of lab alignment data pool from ≥ 3 labs, 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/n257) from all the other labs’ results should be identified as apparent outlier.whether apparent outliers will be considered in averaging process, or not, is FFS
-	Pass/fail limit for lab alignment is defined as ±0.75*preliminary MU, i.e., ±3.79 dB for band n261/n257. should be derived from the preliminary MU value. Adopt [0.5-1]*preliminary MU as starting point and further check after the FR2 MU is decided and some PAD measurement results are available.
[bookmark: _Toc151502525][bookmark: _Toc154592342][bookmark: _Toc154592856][bookmark: _Toc155632268][bookmark: _Toc155632320][bookmark: _Toc155632377][bookmark: _Toc155632429][bookmark: _Toc162256146]8.2	Measurement results
<Editor’s note: This clause includes the measurement results of the reference DUTs in the selected frequency band (FR2). This clause will be added when lab alignment campaign for FR2 MIMO OTA is completed.>
[bookmark: _Hlk165817147]RAN4 carried out the FR2 MIMO OTA lab alignment activity during Rel-18. RAN4 decided to select four smartphones (named as PADs, Performance Alignment Devices) as reference DUTs, and select band n261/n257, to perform FR2 MIMO OTA lab alignment activity. 
There were 5 test labs participated in the lab alignment campaign, and 4 labs submitted PAD measurement results in Rel-18. The reference value of each PAD at each band is derived based on linear average (in dB) of PAD measurement results submitted by all labs. Channel model validation results performed by the 5 labs are presented in Clauses 6.3.2. The summary of the lab alignment results is shown in Table 8.2-1 and Figure 8.2-1. The deviation between each MASC measurement result and reference value is shown in Table 8.2-2 and Figure 8.2-2.
Table 8.2-1: Summary of Rel-18 FR2 MIMO OTA lab alignment results
	Device
	Band
	MASC70 measurement result [dBm/120kHz]
	Average
approach
	Average
value
	Max-Min
deviation

	
	
	Lab A 1
	Lab B
	Lab C
	Lab D
	Lab E
	
	
	

	PAD 1
	n261
	-101.97
	-101.79
	-100.64
	Results not available in Rel-18
	NA
	Linear
average (in dB)
	-101.47
	1.33

	PAD 2
	n261
	-105.56
	-104.92
	-103.87
	
	-105.41
	
	-104.94
	1.69

	PAD 3
	n261
	-102.40
	-101.92
	-101.22
	
	-103.31
	
	-102.21
	2.09

	PAD 4
	n257
	-105.76
	-105.80
	-104.59
	
	-106.01
	
	-105.54
	1.41

	Note 1: Lab A’s data were corrected by 3-dB offset from the original measurement data. 



Table 8.2-2: FR2 MIMO OTA lab alignment outcome - MASC offset
	Device
	Band
	MASC offset [dBm/120kHz]
	Pass/fail limit

	
	
	Lab A
	Lab B
	Lab C
	Lab D
	Lab E
	

	PAD 1
	n261
	-0.51
	-0.32
	0.83
	NA
	NA
	± 0.75*preliminary MU, i.e., ± 3.79 dB

	PAD 2
	n261
	-0.62
	0.02
	1.07
	NA
	-0.47
	

	PAD 3
	n261
	-0.19
	0.29
	0.99
	NA
	-1.10
	

	PAD 4
	n257
	-0.22
	-0.26
	0.95
	NA
	-0.47
	

	Lab alignment conclusion
	Pass
	Pass
	Pass
	NA
	Pass
	




[bookmark: _Hlk53415308]Figure 8.2-1: Measurement results of Rel-18 FR2 MIMO OTA lab alignment

Figure 8.2-2: Deviation between each measurement result and reference value of Rel-18 FR2 MIMO OTA lab alignment
The maximum deviation between measurement results and reference values is -1.10 dB.

[bookmark: _Toc151502526][bookmark: _Toc154592343][bookmark: _Toc154592857][bookmark: _Toc155632269][bookmark: _Toc155632321][bookmark: _Toc155632378][bookmark: _Toc155632430][bookmark: _Toc162256147]8.3	Pass/fail limits 
<Editor’s note: This clause defines the pass/fail limits of lab alignment campaign for FR2 MIMO OTA. This clause will be added when lab alignment campaign for FR2 MIMO OTA is completed.>
Based on the preliminary MU assessment of FR2 3D-MPAC system in Annex B.2.5 of TS 38.151 V18.0.0, and lab alignment measurement results in Clause 8.2, RAN4 decided the final pass/fail limits for FR2 MIMO OTA lab alignment activity as 0.75*preliminary MU, i.e., +/-3.79 dB for band n261/n257. 
[bookmark: _Toc151502527][bookmark: _Toc154592344][bookmark: _Toc154592858][bookmark: _Toc155632270][bookmark: _Toc155632322][bookmark: _Toc155632379][bookmark: _Toc155632431][bookmark: _Toc162256148]8.4	Conclusion
<Editor’s note: This clause describes the conclusion of lab alignment campaign for FR2 MIMO OTA.This clause will be added when lab alignment campaign for FR2 MIMO OTA is completed.>
RAN4 concluded the successful FR2 MIMO OTA lab alignment activity for band n261/n257, with 4 test labs aligned. Rel-18 FR2 MIMO OTA performance requirements are specified based on the measurement results submitted by the above aligned test labs.
< end of change 1 >

FR2 MIMO OTA lab alignment — MASC measurement results [dBm/120kHz] 

Lab A	
PAD 1	PAD 2	PAD 3	PAD 4	-101.9721	-105.5609	-102.4038	-105.76439999999999	Lab B	
PAD 1	PAD 2	PAD 3	PAD 4	-101.78655554493864	-104.92033925020669	-101.91801825529259	-105.79888698362301	Lab C	
PAD 1	PAD 2	PAD 3	PAD 4	-100.6407	-103.86620000000001	-101.2193	-104.5942	Lab E	
-105.41200000000001	-103.30800000000001	-106.006	



FR2 MIMO OTA lab alignment — MASC offset [dBm/120kHz] 

Lab A	
PAD 1	PAD 2	PAD 3	PAD 4	-0.50564815168712585	-0.62104018744832956	-0.19152043617684456	-0.22352825409424781	Lab B	
PAD 1	PAD 2	PAD 3	PAD 4	-0.32010369662576466	1.9520562344979453E-2	0.2942613085305652	-0.25801523771725954	Lab C	
PAD 1	PAD 2	PAD 3	PAD 4	0.82575184831287629	1.0736598125516679	0.99297956382315533	0.94667174590574632	Lab E	
0	-0.47214018744833197	-1.0957204361768476	-0.46512825409425318	



