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1 Introduction
In RAN4 #107, a WF for multi-Rx has been approved [1]. However, there are still some open issues that need to be discussed.

	3.7 AoA offsets to be specified for the UE RF requirement 
Proposals:
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from{120⁰, 150⁰} respectively
· Option 2: 2 AoA offsets are specified in the standard as test conditions, ex; 60⁰ and 150⁰ respectively. 
· Option 3: UE vendors declare 1 AoA offset from {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting requirement.
· Option 4: requirements for 2 AoA offsets are specified, e.g. 60⁰ and 150⁰. UE vendors can declare which offset to test for meeting the requirement.
· Option 5: requirements for 2 AoA offset ranges are specified, one for {30⁰, 60⁰, 90⁰} and the other for {120⁰, 150⁰}. UE vendors can declare only one offset to test for meeting the requirement of the corresponding range.
Agreement: 
FFS. 180 degree offset is still included in simulation.



2 Discussion

In the last meeting, there are some open issues for FFS. For 3.7 AoA offsets to be specified for the UE RF requirement, we prefer Option 3, which introduces a single UE RF requirement for simplicity. This single UE RF requirement can be obtained by conducting a 2AoA simulation with various UE implementations. Although simulation results among companies are still quite different, the UE-declaration manner would be the most appropriate and efficient way to determine the AoA separation to be measured. UE vendor can declare 1 AoA offset from {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting requirements.  

Proposal 1: We prefer Option 3, which introduces a single UE RF requirement for simplicity.

3	Simulated results
2.1.1 Simulation assumptions and UE implementations
Simulation procedures approved in RAN4 #106bis are shown as following.
1. For one UE implementation
2. For one UE orientation
 3. Run EM simulation to obtain per-beam antenna gain patterns
· Constant step size is suggested <= 5°
· Performance difference between V/H element can be considered
· Normalize antenna gain to align with the gain drop between peak EIS and spherical coverage in current spec (option 1 in 2.6)
· Other calibration method that described in 2.6 also can be used.
4. For one angular separation
5. For one test grid point in 3D scan
· Select beam based on RSRP 
5.1 Calculate SINR of AoA+ and AoA- respectively
· SINR = P_signal/(Noise + P_interf)
Where the P_signal is the power of wanted signal and the P_interf is the power of interference, Noise(dBm)= -174 +10*log10(CBW) +NF, CBW is channel bandwidth, NF =10
5.2 If SINR>=-1, PASS, otherwise, FAIL
5.3b No logic combination of the results of AoA+ and AoA-, but treat them as two separate points (e.g., arithmetic mean)
· Other methods for +/- offset data are not precluded
· Companies are encouraging to provide analysis on the pros and cons for each “combination” method 
5.4 Add weighting (sin θ)
6. Repeat for other test grid point
7. Calculate the spherical coverage percentage
8. Repeat for other angular separation
9. Repeat for other UE orientations
10. Repeat for other UE implementations	
Besides, some key simulation assumptions are listed as following.
· Two reference UE implementations are simulated as shown in Figure 1. Implementation 1 has back-to-back panels and Implementation 2 has two panels with one at the top and the other on the side. Each panel consists of 4 dual-polarized antenna elements.
· When calculating the SINR for one AoA, the signal from the other AoA is treated as the interference.
· For each implementation, three UE orientations are simulated as shown in Figure 2.
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(a)                                (b)
Figure 1.  (a) Back-to-back panels implementation (b) Orthogonal panels implementation 
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(a)Case 1                     (b) Case 2                          (c)Case 3

Figure 2. The simulation setup for UE rotation, UE P0 positions

2.2 Measured results
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[bookmark: _Hlk127453888]Figure 3. The simulated results for back-to-back panels implementation with three orientations 

The simulated results for back-to-back panels implementation with three UE orientations are shown in Figure 3. Performance differences can be observed at different P0 positions. UE requirements apply to UE declared orientation and the UE RF requirement is derived assuming the UE orientation that yields the best metric value. 

Observation 1: We provide our 2 AoAs simulation results.

3	Conclusion
Observation 1: We provide our 2 AoAs simulation results.

Proposal 1: We prefer Option 3, which introduces a single UE RF requirement for simplicity.

4	Reference
[1] R4-2310491, “WF on UE RF requirements for FR2_multiRx_UERF”, Apple.
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