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Introduction
In RAN4#90bis meeting, RAN4 replied the LS to RAN5 in [1] on the feedback of testability issues for FR2 TRx test cases. The following RAN4 feedback is sent to RAN5:
· RAN4 would like to respectfully suggest re-evaluation of the current test method towards removal of relaxation due to testability limitations. Re-evaluation of alternative test methods are not precluded.
· RAN4 prefers that core requirements that ensure regulatory compliance be verified with no relaxation. RAN4 further advises that these regulatory-facing test cases have higher priority for resolution. 
· RAN4 defers to RAN5 judgment, however, on relaxations needed during verification, to accommodate testability issues.
Based on response LS, RAN4 have the consensus on no changing the core requirements of regulatory compliance. And it is not precluded to further study the alternative test methods. In this contribution, we further discuss the alternative test methods for FR2 TRx test cases with testability issues.
Background
From [2], the status of RAN5 decision for FR2 TRx tests with testability issues is listed in the following table. 
Table 1  Status of RAN5 decision for FR2 TRx test cases with testability issues
	i/d
	Test Case
	Test Specification
	Testability Issue
	RAN5 Decision
	Related documents

	1
	Maximum input level
	38.521-2
38.521-3(EN-DC with FR2)
	High DL Power (Note1)
	Required relaxation is 26dB for  n257/n258/n261 and 34dB for n260. RAN5 decided not to test on all FR2 bands.
	R5-185805

	2
	Adjacent channel selectivity
	
	
	Required relaxation for the interferer of Case 2 is 26dB for  n257/n258/n261 and 34dB for n260.
Not to test or test with relaxation is TBD.
	R5-185805

	3
	Transmit OFF power
	
	Low UL Power(Note 2)
	Required relaxation is tentatively agreed as 23.9dB for n257/n258/n261, 33.1dB for n260 for 400MHz BW. 
Not to test or test with relaxation is TBD.
	R5-187273
R5-187274
R5-188063
R5-188065

	4
	(Receiver) Spurious emissions
	
	
	Required relaxation in the range 3.7dB to 26.6dB depending on the frequency is tentatively agreed. 
Not to test or test with relaxation is TBD.
	

	5
	Spurious emission band UE co-existence
	
	
	Required relaxation in the range 4.3dB to 29.3dB depending on the frequency is tentatively agreed for some cases. 
Not to test or test with relaxation is TBD.
	

	6
	Spectrum emission mask
	
	
	Whether relaxation is required depends on further analysis of achievable SNR and assesment of MU for n260.
	

	7
	Adjacent channel leakage ratio
	
	
	Whether relaxation is required depends on further analysis of achievable SNR and assesment of MU for n260.
	

	
	Note 1 : Testability issue due to the upper limit of downlink power achievable from the test system. 
Note 2 : Testability issue due to the lower limit of measurable power level by the test system.



From above table, two testability issues were identified which are high DL power and low UL power respectively. And we can observe that some test cases require up to 34dB and 33dB relaxation for DL and UL respectively. 
Discussion
In the response of LS [1], RAN4 was agreed to avoid the relax core requirements of regulatory compliance. And from the discussion, we have the common understanding that the reason of having these two testability issues is due to high pathloss of test setup between TE and DUT when using far-field metric test methods such as Direct Far Field (DFF) and Indirect Far Field (IFF) methods. 
In TR38810, except DFF and IFF, another permitted test method is Near Field to Far field transformation (NFTF). This method does not suffer from high setup pathloss and therefore it could be a potential method to avoid the relaxation in FR2 test cases with testability issues shown in Table 1.
Proposal 1: NFTF method could be a potential method to avoid the relaxation in FR2 Tx and Rx test cases with testability issues.
In RAN5’s analysis, the assumption on pathloss (=Free space path loss+ Antenna gain) is 52.5dB@29.5GHz. In RAN4 testability discussion, 12dB probe antenna gain is assumed, then from equation of free path loss we can estimate the distance is about 1m. In near-filed setup the test distance between probe antenna and DUT would be much smaller than IFF setup. In addition, the antenna gain would be different from 12dB assumption in IFF. Therefore, we shall evaluate the path loss improvement for near-field setup and then obtain the gap between required relaxation and pathloss improvement: 
Proposal 2: Both path loss improvement (free space pathloss + antenna gain) and the gap between required relaxation and path loss improvement for near-field setup shall be evaluated in RAN4.
From related discussion in [4][5], we can find that the required relaxation for these test cases is derived to ensure SNR=10dB. And we should note that even with near-field method, we might still expect relaxation gap with the target of SNR=10dB. To address this issue, the MU improvement should be further studied to reduce the relaxation gap.
Proposal 3: MU improvement should be further studied to reduce the relaxation gap for TRx test cases with testability issues to ensure the requirements like SEM and ACLR can be verified with reduced relaxation.
In TR38810, the radiated near field UE beam pattern are measured based on the NFTF mathematical transform, and the final metric such as EIRP is the same as the metric for the baseline (far-field) setup. Therefore,  we have the conclusion on EIRP, TRP, and spurious emissions metrics can be tested using NFTF setup. And we should note that the transform in NFTF is required only when testing based on EIRP metric, while for some power measurements based on TRP metric, the transform may not be required.
Observation 1: For Tx test cases, the transform in NFTF is required only when testing based on EIRP metric. For some power measurements based on TRP metric, the transform may not be required.
However, from TR38810, NFTF can only be used for Tx test cases since we had no agreements on the feasibility of NFTF in Rx tests like EIS test cases. In EIS tests, there is Rx beamforming towards wanted signal and this will lead to the incoming wave is not planar. But considering the advantage of low pathloss in near filed test method, NFTF might be a possible solution for the test cases with high DL power issue. Since the study on permitted test methods falls in the scope of testability SI, then we have the following proposals:
Proposal 4: RAN4 further study the NFTF methods to solve the FR2 test case with high DL power issue in testability maintenance agenda. 
Proposal 5: Other test methods to solve the FR2 TRx test cases with high DL power or low UL power issues are not precluded.
Conclusion
[bookmark: _GoBack]In this paper, we further discuss the alternative test methods for FR2 Tx and Rx test cases with testability issues. And we have the following observation and proposals:
Proposal 1: NFTF method could be a potential method to avoid the relaxation in FR2 Tx and Rx test cases with testability issues.
Proposal 2: Both path loss improvement (free space pathloss + antenna gain) and the gap between required relaxation and path loss improvement for near-field setup shall be evaluated in RAN4.
Proposal 3: MU improvement should be further studied to reduce the relaxation gap for TRx test cases with testability issues to ensure the requirements like SEM and ACLR can be verified with reduced relaxation.
Observation 1: For Tx test cases, the transform in NFTF is required only when testing based on EIRP metric. For some power measurements based on TRP metric, the transform may not be required.
Proposal 4: RAN4 further study the NFTF methods to solve the FR2 test case with high DL power issue in testability maintenance agenda. 
Proposal 5: Other test methods to solve the FR2 TRx test cases with high DL power or low UL power issues are not precluded.
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