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1	Introduction
When initiating a new WID for FR1 TRP TRS conformance test in RAN5#95-e meeting, the Test Tolerance (TT) for TRP TRS OTA was discussed. During the discussion, in [1] it is mentioned that the traditional sub-6GHz TT for OTA requirements were decided based on RAN4’s recommendations via LS to RAN5. 
With regards to the derivation of TT for OTA testing, there has been precedence of RAN4 kindly providing recommendations on TT along with core requirements, methodology and MU.
1) [2] shows the earliest such precedence wherein the “TRP and TRS OTA performance requirements, measurement uncertainty and test tolerance values are agreed as package as summarized” in [3] as inputs to TS 34.114 [5], while allowing for further refinements to MU in RAN5.
2) The above precedence was continued in [4] wherein RAN4 provided test tolerance recommendations for LTE MIMO OTA.
3) For 5G NR FR2 OTA, due to ecosystem needs RAN4 shifted the MU work to RAN5 as per [6] in response to the RAN5 LS in [7] and RAN5 picked up all subsequent TT definitions.


With that, the TT for TRP TRS was added in the latest WID at June RAN plenary meeting, and it is expected that a recommended value would be decided and sent to RAN5 this meeting. 
For FR1 MIMO OTA, RAN4 need to decide whether traditional approach similar to LTE MIMO OTA TT work can be adopted to define FR1 MIMO OTA TT.
This contribution provides proposals on how to handle TT work for FR1 MIMO OTA. Some suggested values are also proposed for a goal aiming to reach the final conclusion.
2	Discussion
As described in the introduction part, the traditional sub-6GHz OTA TT was determined by RAN4 and sent to RAN5 as a recommendation, it is helpful to adopt similar approach that RAN4 to provide recommendations on test tolerance values for both FR1 TRP/TRS and FR1 MIMO OTA.
Proposal 1: RAN4 to provide recommendations to RAN5 on test tolerance values for FR1 MIMO OTA. 
Given whether RAN4 would finalize FR2 MIMO OTA requirement in Rel-17 is still up in the air, the corresponding TT work can be deprioritized after the requirement work is clear. Therefore, this paper is only focused on TT values discussion for FR1 MIMO OTA.
In TS 38.151 v17.1.0 [2], the preliminary MU budget for FR1 MPAC system is specified in Annex A.2.5, Table A.2.5-1:

Table1: MU values for FR1 MIMO OTA TRMS from Table A.2.5-1 in TS 38.151 [2]:
	Total Expanded Uncertainty, U, with 95% Confidence Interval 
	3.03 
(410MHz<f≤3GHz) [dB]
	3.38
(3GHz <f≤7.125GHz) [dB]



As well known that prior test tolerance for OTA requirement was defined as ≈0.5*MU, which is summarized in Table 2 for both TRP/TRS and LTE MIMO OTA:  
Table 2: Derivation of Test Tolerance for OTA requirements (in TS 37.544 Annex D)
	
	Test Tolerance (TT)
	MU 
	Note

	TRP for UTRA and E-UTRA
	1.0 dB for minimum requirement
0.7 dB for average requirement
	±1.9 dB
	As agreed in R4-081664, the test tolerance values were not directly driven from assessed MU budget. Besides, the MU can be further updated in RAN5 after concluding this TT value.

	TRS for UTRA and E-UTRA
	1.2 dB for maximum requirement
0.9 dB for average requirement
	±2.3 dB
	

	LTE MIMO OTA TRMS
	1.0 dB 
	±2.65 dB
	As agreed in R4-1714204, TRMS test tolerance was not derived based on assessed MU budget of 2.65dB but MU value of the reference MPAC lab of 1.91 dB. 



One straight forward way is to follow a simple approach, i.e. define TT=0.5* MU budget. Based on the concluded preliminary MU in Clause A.4 of TS 38.151, the final TT should be 1.5dB for ≤3GHz, and 1.7 dB for >3GHz.
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 1.5dB for ≤3GHz, and 1.7 dB for >3GHz.
However, it should be noted that current MU assessment is just the preliminary MU value, RAN5 may further optimize the MU assessment in the conformance WI discussion. But considering the deep relationship between OTA TT and requirements, it is expected that the defined TT would not be impacted accordingly. 
Besides, given the MU of test case can be somehow reflected by the FR1 MIMO OTA lab alignment activity, we can also consider TT to be the same as lab alignment pass/fail limit:
· Option 2: Define TT values as the same as FR1 MIMO OTA lab alignment pass/fail limit [0.75*MU], i.e. 2.25dB for f≤3GHz, and 2.54dB for f>3GHz.
[bookmark: _GoBack]In addition, considering quite large MU assessed as preliminary MU budget in RAN4, the values between option 1 and option 2 not directly driven from assessed MU budget can also be considered. 
Proposal 1: Consider the following options to define TT values for FR1 MIMO OTA TRMS:
· Option 1: Define TT=0.5* MU budget, i.e. 1.5dB for ≤3GHz, and 1.7 dB for >3GHz.
· Option 2: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 2.3dB for ≤3GHz, and 2.5dB for >3GHz.
· Option 3: TT values are not directly driven from assessed MU budget. Values between Option 1 and Option 2.
Proposal 2: Optimization of the MU assessment can be done in the RAN5 but the TT values for FR1 MIMO OTA TRMS shall not be further impacted. 
3	Conclusions
In this paper, we prepare the following proposals to conclude TT work for FR1 MIMO OTA:
Proposal 1: Consider the following options to define TT values for FR1 MIMO OTA TRMS:
· Option 1: Define TT=0.5* MU budget, i.e. 1.5dB for ≤3GHz, and 1.7 dB for >3GHz.
· Option 2: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 2.3dB for ≤3GHz, and 2.5dB for >3GHz.
· Option 3: TT values are not directly driven from assessed MU budget. Values between Option 1 and Option 2.
Proposal 2: Optimization of the MU assessment can be done in the RAN5 but the TT values for FR1 MIMO OTA TRMS shall not be further impacted. 
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