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1. Introduction

In RAN4#90 the AoA setup for FR2 RRM test cases were further discussed. Following agreements are made and captured in [1].

	Agreements:

TCI switch delay test cases shall be defined with 2 AoA setup.

FFS whether RRC re-establishement test cases shall be defined with 1 AoA setup.

FFS scheduling restriction test cases


In our view, the remaining open issues for the AoA setup include

· Whether test case scenarios 7, 9, 29A, 27 and 25 are to be defined with 1-AoA or 2-AoA
· Whether to use AoA setup #1 or setup #2 for the test cases to be defined with 1-AoA
· Which testing directions to use for the AoA setup #2 (if defined) and #3
In this paper we will provide our views on the remaining issues for the AoA setup in FR2 RRM test.
2. Discussion
In the Testability discussion, 3 AoA setups are agreed to be feasible for RRM test

· Setup #1: single AoA, test signal are aligned to the UE Rx beam peak direction
· Setup #2: single AoA, test signal are from any single direction that is covered by 50% percentile EIS spherical coverage of the UE 

· Setup#3: dual AoA, each test signal is from any single direction that is covered by 50% percentile EIS spherical coverage of the UE
In RAN4#89, it was agreed that non-DRX of test case 1 and 2 (event-triggered reporting) will be defined with 2-AoA, and FFS for test case 7/9 (RLM) and 29A (L1-RSRP measurement). In RAN4#90, it was further agreed that test case 42 (TCI switching test) will be defined with 2-AoA, and FFS for test case 27 (RRC re-establishment) and test case 25 (scheduling restriction).

For test case 7/9/29A/25, our view is that there is no need to define them with 2-AoA. For these tests, the problem with 1-AoA may be that it cannot directly verify UE is doing separate Rx beamforming on different RS symbols as commented by some companies in RAN4#90, but in our view UE cannot predict the Tx beams on two RS are same, so it has to do separate Rx beamforming for each RS.
For test case 27, we also see no point to use 2-AoA. The two cells in re-establishment test are not active at the same time, and the test is verifying if UE can timely send the re-establishment request to the second cell. Essentially, it is the cell detection and measurement performance that are tested, and for that we already have 2-AoA test for event triggered reporting. 
Proposal 1: Define test case scenarios 7, 9, 29A, 27 and 25 with single AoA setup.
On the test cases to be defined with single AoA setup, RAN4 needs to decide whether to use AoA setup #1 or #2. In our view, it is enough to use setup#1. The purpose to use setup #2 is to verify UE is doing correct Rx beamforming for different transmission directions, i.e. UE should determine the best Rx beam for the testing directions which can be randomly selected from those covered by 50% percentile EIS spherical coverage of the UE.

Although we acknowledge the motivation, we understand the beam sweeping behaviour and performance can also be verified with setup #1. UE has anyway to do the Rx beam sweeping when needed, and take RLM test as an example, even the two RLM-RS are transmitted from the same direction, UE needs to search for the best Rx beam for each of the two RLM-RS as UE cannot assume the Tx beams on the two RLM-RS are same. On the other hand, using AoA setup #2 will complicate the test procedure and increase the test time. 

In addition, for many RRM test cases which are based on RSRP accuracy, e.g. cell re-selection test and cell search test, the margin in the test design is based on the required accuracy. If AoA setup #2 is used, the margin needs to take into account the Rx antenna gain uncertainty on the non-beam peak direction, which is in the order of 12dB according to the RF EIS spherical coverage requirements. It means the testing requirement will become looser. Instead, if all the test signals are from the peak direction, there is no need to consider this uncertainty.
Proposal 2: All the test case scenarios based on 1-AoA are defined with AoA setup #1.
For AoA setup #3, the testing direction needs to be determined for each test. In general, we think it is reasonable to randomly select one or two non-beam peak direction from the applicable directions as agreed in Testability discussion, but the question is whether the random selection should be per test or per test run. 

In RAN4#90, the pros and cons of changing test direction per test run was discussed. The benefit is the improved test coverage and possibly repeatability, and the problems are the testing time and uncertainties. 
In our view, changing test direction per test run is not a very simple issue, for example, below questions need to be clarified before agreeing to this approach:
· If in the 2-AoA setup, one direction is fixed as UE Rx beam peak, is it feasible to have randomly selection per test run?

· What is the time scale for re-positioning?

· What is the setup time after each re-positioning?
· What is the UE behaviour during re-positioning?

· What is the uncertainty in re-positioning?

Some of the questions may need to be checked in RAN4 maybe even test case by test case, and some may need to be checked by RAN5. Considering this is already late stage of Rel-15, our preference is to have the testing directions randomly selected for each test but fixed for all test runs.
Proposal 3: For test case scenarios based on 2AoA, the pair of testing directions is randomly selected from the allowed set, but is fixed for all runs of this test.
3. Conclusions

In this paper we provided our views on the remaining open issues in AoA setup for FR2 RRM test.
Proposal 1: Define test case scenarios 7, 9, 29A, 27 and 25 with single AoA setup.
Proposal 2: All the test case scenarios based on 1-AoA are defined with AoA setup #1.
Proposal 3: For test case scenarios based on 2AoA, the pair of testing directions is randomly selected from the allowed set, but is fixed for all runs of this test.
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