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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The AoA separation for UE RF requirement was discussed for several RAN4 meetings, and kinds of proposals were considered which were summarized in the WF of RAN4#106 [1] as below.
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This contribution further discusses the AoA separation based on current consensus of the group, and provides the proposals on how to decide the AoA separations for UE.

2 Discussion
Firstly, the AoA separation list for multi Rx reception test is considered. According to the agreement of RAN4 #106, AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid. Meanwhile, the constant step size grid is agreed as the only approach for multi Rx reception measurement in both RF requirement work item and FR2 OTA enhancement study item. Refer to TS38.521-2, the minimum number of test points for PC3 EIS spherical coverage procedure using constant step size grid is 266. The step sizes for both and  are 15 degrees. 
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Supposing multi Rx reception measurement adopts the same constant step size, i.e. 15 degrees, the integer multiple of 15 degrees from 0 degree to 180 degree includes {15°, 30°, 45°, 60°, 75°, 90°, 105°, 120°,135°, 150°, 165°, 180°}. From the previous analysis, 15° can not be supported by the test system with IFF DL sources, and should be excluded from the above list. Additionally, the analysis from the contribution [2] observes that the AoA offset/separation less than 35 degrees can not get network benefit. So 30° separation needs to be further confirmed whether in the list or not. Thus, 30° is put in the square bracket for confirmation. Lastly, 180° is assessed as un-feasible AoA separation from perspective of test system implementation by TE vendors. Thus, put 180° in the square bracket too for further confirmation. To summarize, the candidate AoA separation list comes to be {[30°], 45°, 60°, 75°, 90°, 105°, 120°,135°, 150°, 165°, [180°]}. 
As per the majority view of last RAN4 meeting, only one AoA separation is not enough to evaluate the UE’s multi Rx reception performance. Considering the heavy work load of EIS spherical coverage, two AoA separations is proposed as the proper number of AoA separations that UE must meet the requirement. In order to guarantee the UE have optimized multi Rx reception performance, there are proposals in [3] and [4] that both the small AoA separation and big AoA separation are needed to be required to conform the RF requirement. Combining these considerations, it is proposed to test two AoA separations, which UE must meet the Rf requirements, based on UE’s declaration. The two AoA separations are picked up from the following subgroups respectively.
· AoAsep1 is picked up from {[30°], 45°, 60°, 75°, 90°}
· AoAsep2 is picked up from {105°, 120°,135°, 150°, 165°, [180°]}
Proposal 1: Considering the UE optimized performance guarantee and the affordable test work load, two AoA separations is proposed as the number of AoA separations that UE must meet the requirement.
Proposal 2: it is proposed that the two AoA separations are determined based on UE’s declaration.
Proposal 3: The two AoA separations are picked up from the following subgroups respectively.
· AoAsep1 is picked up from {[30°], 45°, 60°, 75°, 90°}
· AoAsep2 is picked up from {105°, 120°,135°, 150°, 165°, [180°]}

3 Conclusions
This paper discusses the AoA separations based on current consensus of the group. And provide the following proposal.
Proposal 1: Considering the UE optimized performance guarantee and the affordable test work load, two AoA separations is proposed as the number of AoA separations that UE must meet the requirement.
Proposal 2: it is proposed that the two AoA separations are determined based on UE’s declaration.
Proposal 3: The two AoA separations are picked up from the following subgroups respectively.
· AoAsep1 is picked up from {[30°], 45°, 60°, 75°, 90°}
· AoAsep2 is picked up from {105°, 120°,135°, 150°, 165°, [180°]}
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AoA separation for UE RF requirement

Proposals: ¢

e Proposal 1: Number of AoA separations that UE must meet RF requirements. »

o

Option 1: UE is verified for one self-declared AoA separation from an agreed pool of options: (R4-
2300268, R4-2300709. R4-2300987) «

Option 2: UE s verified for smallest AoA separation > 60° : (R4-2300146) ¢

Option 2: UE is verified for two AoA offsets, one larger than 90° and one smaller than 90° (R4-
2302250)¢

o Proposal 2: test AoA separation list in addition to 60° and 90°: «

o

o

o

Option 1: 30°, 120°, 150° (R4-2300949) «
Option 2: 30°, 120°, 150°, 180° (R4-2300987)
Option 3: 135°, 180° (R4-2301622) «

Option 4: Should be decided in test method ST«
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In order to make a reasonable trade-off between measurement uncertainties, at least 200 (constant density grid with
charged particle implementation) or 266 (constant step size grid) measurement grid points shall be used for EIS
spherical coverage procedure. For better measurement uncertainties, finer measurement grids as shown below may be
used. Choice of grid(s) among these 2 types of grids is up to test system implementation. -




