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< start of change 1 >
[bookmark: _Toc151502518][bookmark: _Toc154592335][bookmark: _Toc154592849][bookmark: _Toc155632261][bookmark: _Toc155632313][bookmark: _Toc155632370][bookmark: _Toc155632422][bookmark: _Toc162256139]7.4	Lab alignment campaign for frequency bands < 1GHz
[bookmark: _Toc151502519][bookmark: _Toc154592336][bookmark: _Toc154592850][bookmark: _Toc155632262][bookmark: _Toc155632314][bookmark: _Toc155632371][bookmark: _Toc155632423][bookmark: _Toc162256140]7.4.1	Framework
This clause defines the working procedure on how to proceed the lab alignment campaign for frequency bands < 1GHz.
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.
-	Participating labs should first examine and exclude the impact of noise before submitting PAD measurement results.
2.	Test methodology: 
-	Test plan: 3GPP TS 38.151
-	Test system: MPAC
3.	Test cases for Lab Alignment Activity:
-	Test band: n28
-	Number of test cases: 3 PADs 
-	Operation mode: NR Standalone (SA) 
-	Use scenario: Free space
4.	Test results submission:
-	Use the same worksheet template in R4-2316308 to submit the measurement results. Report any systematic offsets that have been applied to the TRMS results. The lab alignment outcome should be based on the measurement results without power validation systematic offsets.
-	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 measurement result and the reference value
-	The reference value will be derived based on the averaging approach (linear average in dBm) of lab alignment data pool from ≥ 3 labs
-	Apparent outliers (if identified) will not be considered in the average process for reference value. The PAD measurement result deviates over 1.5*preliminary MU (i.e., 3.92 dB for band n284.55dB) from all the other labs’ results should be identified as apparent outlier.
-	Pass/fail limit for lab alignment should be defined as X*preliminary 0.75*MU (+/- 1.96 dB for band n28X is TBD) as baseline. 
6.	Volunteer lab procedures:
-	PAD delivery scheme: Decide PAD delivery scheme after all the volunteer labs and PADs information being confirmed. 
-	PAD measurement time in each volunteer lab: finalize PAD measurement within [7] workdays, and deliver to the next lab ASAP with PAD delivery In/Out information shared in email-reflector.
[bookmark: _Toc151502520][bookmark: _Toc154592337][bookmark: _Toc154592851][bookmark: _Toc155632263][bookmark: _Toc155632315][bookmark: _Toc155632372][bookmark: _Toc155632424][bookmark: _Toc162256141]7.4.2	Measurement results
<Editor’s note: This clause includes the measurement results of the reference DUTs in the selected frequency bands (<1 GHz). This clause will be added when lab alignment campaign for frequency bands < 1GHz is completed.>
[bookmark: _Hlk165817147]RAN4 carried out the lab alignment campaign for frequency bands < 1GHz during Rel-18. RAN4 decided to select three smartphones (named as PADs, Performance Alignment Devices) as reference DUTs, and select band n28, 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. Channel model validation results and noise impact evaluations performed by the 6 labs are presented in Clauses 6.2.2 and 7.2. The summary of the lab alignment results is shown in Table 7.4.2-1 and Figure 7.4.2-1. The deviation between each TRMS measurement result and reference value is shown in Table 7.4.2-2 and Figure 7.4.2-1.
Table 7.4.2-1: Summary of FR1 MIMO OTA lab alignment results for bands < 1GHz
	Device
	Band
	TRMS measurement result [dBm/15kHz]
	Average
approach
	Average
value
	Max-Min
deviation

	
	
	Lab 1
	Lab 2
	Lab 4
	Lab 5
	Lab 7
	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



Table 7.4.2-2: Deviations between TRMS measurement results and reference values
	Device
	Band
	TRMS offset [dBm/15kHz]
	Pass/fail limit

	
	
	Lab 1
	Lab 2
	Lab 4
	Lab 5
	Lab 7
	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
	
	
	



[image: ]
Figure 7.4.2-1: Measurement results of FR1 MIMO OTA lab alignment for bands < 1GHz
[image: ]
Figure 7.4.2-2: Deviation between each measurement result and reference value
The maximum deviation between measurement results and reference values is -1.9 dB.
[bookmark: _Toc151502521][bookmark: _Toc154592338][bookmark: _Toc154592852][bookmark: _Toc155632264][bookmark: _Toc155632316][bookmark: _Toc155632373][bookmark: _Toc155632425][bookmark: _Toc162256142]7.4.3	Pass/fail limits 
<Editor’s note: This clause defines the pass/fail limits of lab alignment campaign for frequency bands < 1GHz. This clause will be added when lab alignment campaign for frequency bands < 1GHz is completed.>
Based on the MU assessment of FR1 MPAC system in Annex A.2.5 of TS 38.151 V18.0.0, and lab alignment measurement results in Clause 7.4.2, RAN4 decided the final pass/fail limits for FR1 MIMO OTA lab alignment activity for bands < 1GHz as 0.75* MU, i.e., +/-1.96 dB for band n28. 
[bookmark: _Toc151502522][bookmark: _Toc154592339][bookmark: _Toc154592853][bookmark: _Toc155632265][bookmark: _Toc155632317][bookmark: _Toc155632374][bookmark: _Toc155632426][bookmark: _Toc162256143]7.4.4	Conclusion
<Editor’s note: This clause describes the conclusion of lab alignment campaign for frequency bands < 1GHz. This clause will be added when lab alignment campaign for frequency bands < 1GHz is completed.>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 change 1 >
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