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1 Introduction
In last meeting, RAN4 discussed AoA test setup for RRM OTA test, and some agreements [1] for Phase I and Phase II RRM tests in Rel-15 were derived as follows:
•
Test case scenarios 1 and 2 will be done with 2AoA in non-DRX.

•
Test case scenarios 7, 9 and 29A in non-DRX need further analysis whether 2AoA is necessary.

•
Whether test case scenarios 7, 9 and 29A with 2AoA are needed can be further discussed in Q1 based on analysis.

•
Other test case scenarios will be done with 1AoA. 

•
Test case scenarios with 2AoA will be developed from Q1 2019.

•
All other phase I and phase II tests (with 1 AoA) are expected to be completed in this meeting.
	Test case scenario
	Test purpose
	

	1
	EN-DC cell search and L1 measurement period
	2 AoA in non-DRX, Rests are with 1 AoA

	2
	SA cell search and L1 measurement period
	2 AoA in non-DRX, Rests are with 1 AoA

	7
	EN-DC SSB RLM for PSCell IS and OOS
	2 AoA in non-DRX, Rests are with 1 AoA

	9
	SA SSB RLM for PCell IS and OOS
	2 AoA in non-DRX, Rests are with 1 AoA

	29A
	Beam management: L1-RSRP reporting
	


Based on the agreements, 2 AoA test setup would be used for a few RRM performance tests. In this contribution, we discuss single AoA test setup in order to replace 2 AoA test setup for RRM performance tests.
2 Discussion
In testability SI [2], OTA test procedure, baseline setup, and measurement uncertainty for UE RF, RRM, and demodulation testing methodologies have been studied based following test methods.
· Direct Far Field (DFF)

· Direct Far Field (DFF) setup simplification for centre of beam measurements 
· Indirect Far Field (IFF)

· Near Field to far field Transform (NFTF)
For RRM based measurement setup, the maximum number of simultaneously active (emulating signal) angles of arrival AoAs (NMAX_AoAs) and angular relationship are defined depending on test methods as follows,
· NMAX_AoAs
· For UE RRM baseline measurement setup based on DFF, the supported NMAX_AoAs = 2.

· For UE RRM baseline measurement setup based on simplified DFF, the supported NMAX_AoAs = 1

· For UE RRM baseline measurement setup based on IFF, the supported NMAX_AoAs = 1.

· Angular relationship, 

· A positioning system such that an angular relationship with two axes of freedom is provided between the DUT and the test system antennas (or the setup should provide equivalent functionality).

· For NMAX_AoAs = 2 the setup shall enable following relative angular relationships between the NMAX_AoAs simultaneously active AoAs: 30°, 60°, 90°, 120° and 150°. 

· For single active probe scenarios, in case that step change of AoA is required, the setup shall enable following relative angular change between initial and target AoA: 30°, 60°, 90°, 120° and 150°.
Depending on the test methods, the supportable maximum number of simultaneously active AoA is different, and different test setup should be considered for RRM performance tests. However, RAN4 has been discussed OTA test setup for RRM performance under assumption NMAX_AoAs = 2 to verify UE Rx beam sweeping operation within required time. In last meeting, RAN4 agreed 2 AoA test for ‘EN-DC/SA cell search and L1 measurement period’ only non-DRX case, and the other rests test for that are used by 1 AoA test setup. In this case, simplified DFF and IFF test method cannot perform non-DRX case testing for ‘EN-DC/SA cell search and L1 measurement period’. Therefore, RAN4 needs to study different test methodology to verify proper UE Rx beam sweeping operation with 1 AoA test setup for simplified DFF and IFF test method.
· Proposal 1: RAN4 should study testing methodology which can verify UE Rx beam sweeping operation under 1 AoA test setup as well as 2 AoA test setup.
For testing methodology of UE Rx beam sweeping operation, it could be implicitly verified through defined RRM performance test cases if 2 AoA test setup is applied. However, in case of 1 AoA test setup, it is difficult to implicitly verify it. Therefore, an explicit test case for verifying UE Rx beam sweeping operation is required for 1 AoA test setup, and RRM performance tests could be performed using only 1 AoA test setup if the explicit test for UE Rx beam sweeping is passed. The detail testing methodology for the new test case for 1 AoA test setup is FFS.
· Proposal 2: Introduce explicit test case for verifying UE Rx beam sweeping operation for 1 AoA test setup.
3 Conclusion 
In this contribution, we provide our views on the need for 1 AoA test setup (e.x., simplified DFF and IFF) for RRM performance tests, and we propose
· Proposal 1: RAN4 should study testing methodology which can verify UE Rx beam sweeping operation under 1 AoA test setup as well as 2 AoA test setup.
· Proposal 2: Introduce explicit test case for verifying UE Rx beam sweeping operation for 1 AoA test setup.
4 Reference

[1] R4-1816118, “Ad hoc minutes for NR RRM Perf I (general part),” Ericsson. 
[2] TR38.810, “NR; Study on test methods,” 
