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1	Introduction
Given the finalization of core part WI of RAN4 FR1 TRP TRS was achieved at RAN#95-e meeting [1], March 2022, the follow-up Conformance test WI was discussed and endorsed at RAN5#95-e [2]. As part of the WID discussion outcome, a LS is sent to RAN4 (cc RAN) for asking RAN4 to provide recommended test tolerance to RAN5 [3]. The requested action was discussed and concluded in RAN#96, with an updated WID being approved [4].  
· RAN4 to provide recommendations on test tolerance values for NR FR1 TRP and TRS along with a thorough description of the core requirements definition process to RAN5 so implications from MU and TT can be clarified and considered during the definition of TT in the RAN5 test specification


This contribution provides proposals on concluding the TT work for TRP TRS test requirements.
2	Discussion
As well known that prior TT for OTA requirement was defined as ≈0.5*MU, which is summarized in Table 1 for both TRP/TRS and MIMO OTA, and Table 2 for FR2 MOP and REFSENS:  
Table 1: Derivation of Test Tolerance for OTA requirements (in TS 37.544 [5] 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 for TRP TRS 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
	

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



Table 2: Derivation of Test Requirements (in TS 38.521-2 [6] F.3.2-1 and Table F.3.3-1)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1.1 UE maximum output power (TRP)
	PC3
Max TRP
IFF (Quiet Zone size ≤ 30 cm)
2.65 dB (FR2a); 2.77 dB (FR2b)
	Max TRP
TT = 0.60 x MTSUIFF

	7.3.2 Reference sensitivity power level
	IFF (Quiet Zone size ≤ 30 cm, FR2a, FR2b)
2.34 dB
	TT = 0.45 x MTSUIFF



One straight forward way is to follow a simple approach, i.e. define TT=0.5* MU budget. Based on the concluded preliminary MU by RAN5 which is also captured in Clause A.4 of TS 38.161 [7], (i.e., TRP and TRS is 1.78 dB and 2.2 dB, respectively), the final TT should be 0.9dB for TRP, and 1.1 dB for TRS.
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 0.9dB for TRP, and 1.1 dB for TRS.
However, it should be noted that current MU assessment is just the preliminary MU value, RAN5 may further optimize the MU assessment, which is also stated in RAN5 LS [3]. 
As part of the objective of this new WI, it is stated that RAN5 has primary responsibility for Measurement Uncertainty (MU) assessment for FR1 TRP/TRS for which a preliminary/placeholder MU table has been added in Annex B of TR 38.834, further optimizing and finalizing MU values and then determine Test Tolerance (TT) for the defined test requirements.
As part of this work, any optimization of the MU assessment will be captured in the RAN5 NR FR1 TRP/TRS test specification, but also in TR 38.834 as part of the maintenance phase.


Therefore, RAN5 may further optimize the MU value during the TRP TRS conformance WI discussion. However, given the deep relation between radiated performance requirement and TT, further update the test tolerance is not expected. 
Observation 1: RAN5 may further optimize the MU value during the TRP TRS conformance WI discussion. But further update the test tolerance is not preferred from RAN4 perspective.
In addition, after further checking the defined TT for conductive test cases in TS 38.521-1 [8], as summarized in Table 3:
Table 3: Derivation of Test Tolerance for MOP and REFSENS (in TS 38.521-1 [8] Annex F.1 and F.3)
	Sub clause
	Test Tolerance (TT)
	Maximum Test System Uncertainty

	6.2.1 UE maximum output power
	f ≤ 3.0GHz
0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 6.0GHz
1.0 dB, BW ≤ 100MHz
	f ≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

	7.3.2 Reference sensitivity power level
	0.7 dB, f ≤ 3.0GHz
1.0 dB, 3.0GHz < f ≤ 6.0GHz
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6GHz



Observation 2: The TT for conductive maximum output power and REFSENS is 1.0dB for f>3GHz. The TT in Option 1 for FR1 TRP TRS OTA test case (0.9dB for TRP) is smaller than the corresponding conductive testing. 
It is unexpected that the TT for OTA test case is smaller than the corresponding conductive testing. With the above considerations and observations, Option 1 seems not a good solution. 
In CTIA OTA test plan [9], the MU for TRP TRS hand only case is summarized in Table 4:
Table 4: Derivation of measurement uncertainty (in CTIA 01.20 [9] Table 5.6-1)
	Expanded Uncertainty (dB)

	Test Configuration
	TRP (f  3GHz)
	TRP (3GHz < f  6GHz)
	TIS (f  3 GHz)
	TIS (3GHz < f  6GHz)

	Hand Left and Hand Right
	2.2
	2.5
	2.4
	2.7



Observation 3: CTIA assess different MU for frequency below/above 3GHz. The assessed MU in CTIA for TRP and TIS (TRS) is larger than that in RAN4. 
[bookmark: _Hlk106268383]On the other hand, based on the analysis of gNB uncertainty element for FR1 MIMO OTA [10], the standard MU value of gNB for TRP/TRS in TS 38.161 [7] is quite small. There is a possibility that the final MU defined in RAN5 could be larger than current value with accounting different commercial gNB performance from TE vendors. 
Observation 4: The final MU assessment in RAN5 could be further increased by accounting different commercial gNB performance from TE vendors. 
With above considerations of a potential larger final MU in RAN5, a TT not directly driven from current assessed preliminary MU budget in RAN4, is proposed:
· Option 2: TT values are not directly driven from assessed MU budget. Propose TT= 1.1 dB for TRP, and 1.3 dB for TRS.
Last, given the MU of test case can be somehow reflected by the lab alignment activity [11], we can see that the maximum deviation between labs for TRP and TRS is within the agreed pass/fail limits for lab alignment activity. We can also consider TT to be the same as lab alignment pass/fail limit:
· Option 3: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS.
Proposal 1: Consider the following options to define TT values for TRP TRS:
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 0.9dB for TRP, and 1.1 dB for TRS.
· Option 2: TT values are not directly driven from assessed MU budget. Propose TT= 1.1 dB for TRP, and 1.3 dB for TRS.
· Option 3: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS.
After considering all the above aspects, our preference for test tolerance for FR1 TRP TRS is Option 2. 
Proposal 2: Optimization of the MU assessment can be done in the RAN5 but the TT value shall not be further impacted. 
A draft reply LS is prepared in [12] based on above proposals.
3	Conclusions
In this paper, we prepare the following proposals to conclude TT work for FR1 TRP TRS:
Proposal 1: Consider the following options to define TT values for TRP TRS:
· Option 1: Define TT=0.5* Preliminary MU budget, i.e. 0.9dB for TRP, and 1.1 dB for TRS.
· Option 2: TT values are not directly driven from assessed MU budget. Propose TT= 1.1 dB for TRP, and 1.3 dB for TRS.
· Option 3: Define TT values as the same as lab alignment pass/fail limit [0.75*MU], i.e. 1.34dB for TRP, and 1.65dB for TRS.
After considering all the above aspects, our preference for test tolerance for FR1 TRP TRS is Option 2. 
Proposal 2: Optimization of the MU assessment can be done in the RAN5 but the TT value shall not be further impacted. 
A draft reply LS is prepared in [12] based on above proposals.
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