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1. Introduction
During the RAN4#101-bis-e meeting, a WF on MIMO OTA [1] has been agreed. The MU of FR1 MIMO OTA test has been agreed and captured. However, the permitted pass/fail limit for the lab alignment result has not been agreed yet. In this paper we try to give our view on the pass/fail limit for FR1 MIMO OTA lab.
2. Discussion
Referring to the PDP reference and pass/fail limit discussion during the last meeting, we can see that the reference value and the pass/fail limit should be discussed together. Based on the agreed WF[1], the reference value and the pass.fail limit for FR1 MOMO OTA lab alignment are agreed as following.
Observation 1: The reference value and pass/fail limit should be discussed together.
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During the last RAN4 meeting discussion, the lab alignment result of LTE MIMO OTA in 2017 has been raised as [2]. In LTE MIMO OTA, the reference is based on a specific lab and the pass/fail limit is 1dB. Hence the analysis of the data has shown large difference and the observation in the paper are captured as “Observation 2: The S_MODE and TRMS metrics for all comparison cases between Lab1 and Lab2 have failed to meet the alignment criteria.” in [2].
However, as currently the NR MIMO OTA lab alignment is using another method which is averaging the lab results as shown above, we use the LTE MIMO OTA results in [2] for example and the calculation is shown below:


Table 1 LTE MIMO OTA results using NR alignment method
	
	band
	Difference to the Average

	
	
	lab1
	lab2
	lab3

	PAD2
	13
	2.4
	-1.7
	-2.2

	PAD5
	13
	1.3
	-1.2
	-0.6

	PAD2
	7
	-3.5
	3.2
	-3.4

	PAD5
	7
	-6.8
	4.2
	-7.1

	PAD3
	41
	-1.2
	1.9
	-1.7

	PAD4
	41
	-1.0
	1.3
	-0.7


For simplicity, using the MU of NR MIMO OTA as 3dB for the result comparison and we can see that the half MU as 1.5dB can be met about half of the results. While the results for band 7 has great variation between the test results. Even using the full MU as 3dB the results for band 7 cannot be met. The reason for the situation as band 7 is that the reference is the average of submitted results, however, as the results vary a lot which is shown below in table 2, it makes the all 3 labs cannot meet the requirement even if the reference is averaged from them. 
Table 2 TRMS result for band 7 of 3 different labs
	
	band
	TRMS result

	
	
	lab1
	lab2
	lab3

	PAD2
	7
	-88.8
	-82.1
	-88.7

	PAD5
	7
	-92.7
	-81.7
	-93


Observation 2: For the averaging method to calculate the reference, if the submitted results vary too much, none of the labs can meet the TRMS pass/fail limit.
Furthermore, we see that besides band 7, the results of three labs for band 13 and band 41 are quite aligned as about 2dB as the largest difference. Then we need to face the problem which has been raised but not discussed fully yet as how many results per PAD and per band should pass the pass/fail limit to make the LAB pass the lab alignment.
Observation 3: The number of results per PAD and per band should be discussed for judging a LAB to pass or fail the alignment.
With the above observations, we see that many issues are still open to decide the pass/fail limit. Hence we would like to wait for some of the lab test results come out and to define the reference value and the pass/fail limit together.
Proposal: It is proposed to define the reference and pass/fail limit of lab alignment together.
3	Conclusions
In this contribution, we give further discussion on the lab alignment and pass/fail limit, the observation and proposal are shown below:
Observation 1: The reference value and pass/fail limit should be discussed together.
Observation 2: For the averaging method to calculate the reference, if the submitted results vary too much, none of the labs can meet the TRMS pass/fail limit.
Observation 3: The number of results per PAD and per band should be discussed for judging a LAB to pass or fail the alignment.
Proposal: It is proposed to define the reference and pass/fail limit of lab alignment together.
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Issue 2-2-1: Reference value for FR1 MIMO OTA lab alignment
Agreement:/
o  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 TMRS value.

Issue 2-2-2: Pass/fail limit for FR1 MIMO OTA lab alisnment

Agreement:

The pass/fail limit for lab PAD alignment: the maximum deviation of TRMS between each performance
alignment lab and Averaged Value; candidate options as following:

o For band <3GHz
= Qption I: +/- 1.5 dB (half MU)
= QOption 2: +/- 3 dB (one MU)

o For bands >3GHz,

= QOption I: +/- 1.7 dB (half MU)

= QOption 2: +/~- 3.4 dB (one MU)

RAN4 will make decision in RAN4#102-e meeting.




