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1. Introduction
FR2 RRM test setup was discussed in previous RAN4 meetings but many details still need to be agreed. One of them is the setup for the angles of arrivals. In this paper we discuss how to setup the angles of arrival(AoA) for the FR2 RRM tests.
2. Discussion
The setup for the angles of arrivals(AoA) in RRM testing is still under discussion. Three setups have been identified relative to the choice of AoA:

· Setup #1: Single AoA setup with signal arriving in the peak direction of Rx antenna beam

· Setup #2: Single AoA setup with signal arriving not in the peak direction of Rx antenna beam

· Setup #3: Dual AoA setup

While the test setup for Setup#1 is straightforward, the details for Setup#2 and Setup#3 are not finalized. Below we discuss each setup in more detail and propose how to setup the AoA in the tests.
Setup #2
In Setup#2, the angle of arrival is the “non peak direction” which implies that any angle can be used. However, sensitivity will not be defined in any direction (like defined only for 50%-ile), hence, the direction should be chosen such that the UE meets the spherical EIS requirement. In RAN4#88Bis the fact that the UEs will use wider beams with lower gains to perform search in different directions. Even in tests in which the “rough  beams” are used, the direction should still be chosen based on whether spherical EIS requirement is satisfied or not as there are no RF requirements for “rough beams” and sensitivity with such beams cannot be measured. 
Proposal 1: The AoA should be chosen such that the UE meets the spherical EIS requirement in that direction. 
As previously stated, there are multiple directions in which the condition in Proposal 1 will be met(~50% of the entire sphere). The direction could be chosen randomly or deterministically. In order to make to the test more realistic, the direction should be chosen randomly since the UE has to meet the requirement that is tested in any of the directions satisfying the sensitivity condition.

Proposal 2. The AoA should be chosen randomly from the directions in which EIS spherical requirement is satisfied.

RRM tests are statistical tests that are run multiple times for deciding pass/fail(e.g. 33 times if the UE passes all test runs). The AoA could be changed for each test run to check that the requirement is met over all directions. This would make the test more realistic. The minimum distance between testing points/directions could be specified(e.g. 10 degrees) or left to TE implementation. 
Proposal 3. The AoA should be changed for each test run.
Setup #3

In Setup#3 the signals are coming from 2 different directions. The set of possible angles of arrivals is limited by the RRM baseline test setup agreed in the testability SI(also shown in the Annex for convenience) [1].
Similarly to Setup#2, for Setup#3, both AoAs should be chosen such that the spherical EIS requirement is met in both directions. 
Even with a limited set of AoAs, there are still multiple possibilities on how to choose the AoAs for Setup#3. The aim of setup#3 is to check that the UE is capable of performing measurements in multiple directions. Hence, it is preferable that the angular distance between the incoming directions is as large as possible. 
Proposal 4: AoAs should be chosen such that angular distance between directions is as large as possible. 
Considering that the spherical EIS is a statistical requirement, the maximum AoA for which the EIS is met could be different for different UEs. As such, a fixed AoA cannot be specified. There could be multiple options for how to choose the angles. A method based on a constructing a EIS map before conducting the test was proposed earlier[2]. In RAN4#88Bis it was pointed out that such a method might not be feasible a different method was proposed [3]. Maximizing the angular distance with such a method might be difficult because an exhaustive search could be necessary.
Also, similarly to Setup#2, the UE position and AoAs could be fixed during the test(same AoA is used for all the test runs) or changed for each test run. Using different UE positions and AoAs during the test would make the test more realistic. If the method proposed in [3] is adopted, a method as described below could be used:

1. Position the UE

2. TE checks that UE meets spherical EIS requirement in a pair of directions starting with the directions that have largest angular distance

3. TE performs the test

4. Go back to 1 for the next test run
Based on the method described above, the angular distance would be changed for each test run and randomized.  
Proposal 5. The AoAs should be randomized. Different AoAs should be chosen for each test run based on the methodology described above. 

3. Conclusion
In this paper we analyzed how to set the AoAs in the Setup#2 and Setup#3 for the FR2 RRM tests.
We proposed the following:

For Setup#2:

Proposal 1: The AoA should be chosen such that the UE meets the spherical EIS requirement in that direction. 

Proposal 2. The AoA should be chosen randomly from the directions in which EIS spherical requirement is satisfied.

Proposal 3. The AoA should be changed for each test run.

For Setup#3: 
Proposal 4: AoAs should be chosen such that angular distance between directions is as large as possible. 

Proposal 5. The AoAs should be randomized. Different AoAs should be chosen for each test run based on the following methodology: 

1. Position the UE

2. TE checks that UE meets spherical EIS requirement in a pair of directions starting with the directions that have largest angular distance

3. TE performs the test

4. Go back to 1 for the next test run
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FigureA.1: Baseline measurement setup of RRM characteristics
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