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1
Introduction
In RAN4#101-e meeting, the updated time plan for FR1 lab alignment and requirement development was agreed [1]. Based on the time plan, the key action in this meeting is to finalize the channel model validation pass/fail limits, then the group can confirm that the lab volunteer is permitted or not. 
However, another key point for lab alignment activity is still up in the air. Given RAN4#102e will collect and analyse the measurement results, so the criteria on lab’s “aligned or not” is quite important. It was agreed that the lab alignment pass/fail limit should be defined based on MU value of MPAC system, in WF [2], 
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In this paper, we provide proposals on the pass/fail limit for lab alignment.

2
Discussion

Before going into the discussion on how to decide FR1 lab alignment pass/fail limits, it would be better to review what we did for LTE MIMO OTA. 
The MU budget of LTE MPAC system was defined as 2.65dB in TR37.977 [3], which was developed based on the worst case of the system implementation. In addition, for making decision on harmonization activity outcome, the MU assessment of a typical LTE MPAC system as 1.91dB from reference lab (CATR/CAICT) [4] was presented and approved into the TR 37.977 section 10.3.3. 

Due to large amount of harmonization and measurement results presented, the test tolerance was defined based on half of actual MU from the reference LTE MPAC lab as 0.5*1.91dB= ~1.0dB, with the expectation that typical MPAC implementations are going to strive for alignment with the reference lab, which was captured in the LS to RAN5 [5]: 
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Based on some analysis from the long-term LTE MIMO OTA comparison and harmonization measurement results, the pass/fail limits for LTE MIMO OTA SMode,x and TRMS alignment was initially agreed as 1~1.5dB, and finally converged as 1dB [5-7].
However, for FR1 MIMO OTA, considering it was agreed that no reference lab is selected, and very few measurements results of 5G smartphone have been presented from companies for new NR bands >3GHz, then it would be better to define the test tolerance based on the traditional OTA procedure, i.e., 0.5*MU budget. 

Proposal 1: Define the TRMS test tolerance for FR1 MIMO OTA as 0.5* MU budget. 

Table 1: proposed MU budget for FR1 MIMO OTA in [9]

	Total Expanded Uncertainty, U, with 95% Confidence Interval (410MHz<f≤3GHz)
	3.03 dB

	Total Expanded Uncertainty, U, with 95% Confidence Interval (3GHz <f≤7.125GHz)
	3.38 dB


Proposal 2: Based on the analysis in [9], if that MU budget of FR1 MPAC can be agreed, the test tolerance of  TRMS should be 1.5dB for bands<3GHz and 1.7dB for bands>3GHz; 
To declare alignment between MPAC labs participating in the FR1 lab alignment and performance campaign, it is proposed to set the max deviation same as the test tolerance by 1.5dB for bands<3GHz and 1.7dB for bands>3GHz. The final target shall not exceed 2dB.
Proposal 3: Limit the maximum deviation of TRMS between each performance alignment lab and Averaged Value to [1.5dB] for bands<3GHz, and [1.7dB] for bands>3GHz, i.e. the maximum deviation between labs can be 3dB and 3.4dB. 

3 Conclusion

In this paper, we provide proposals on the pass/fail limit for lab alignment. 
Proposal 1: Define the TRMS test tolerance for FR1 MIMO OTA as 0.5* MU budget. 

Proposal 2: Based on the analysis in [9], if that MU budget of FR1 MPAC can be agreed, the test tolerance of TRMS should be 1.5dB for bands<3GHz and 1.7dB for bands>3GHz; 
Proposal 3: Limit the maximum deviation of TRMS between performance alignment lab and averaged value to [1.5dB] for bands<3GHz, and [1.7dB] for bands>3GHz, i.e. the maximum deviation between labs can be 3dB and 3.4dB. 
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Issue 2-3-3: Pass/fail limit for lab alignment


Agreement:


RAN4 should define the pass/fail limit for lab alignment, based on MU value of MPAC system.





The measurement uncertainty (MU) budget of the reference (MPAC) methodology is captured in Annex B.1 of TR37.977. The total MU is 2.65 dB.





The harmonization activity of the work item had assessed the MU of the reference MPAC lab as 1.91 dB (see Table 10.3.3-2 of TR37.977). Because it is reasonable to expect typical MPAC implementations to strive for alignment with the reference lab according to the alignment procedure defined in Clause 10.4 of TR37.977, it has been agreed to define the TRMS test tolerance as 1.0 dB [2].











