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Introduction
This contribution briefly addresses multi-RX UE topics, specifically the probe locations. 
[bookmark: _Ref31104997]Multi-RX UE RF
In the last meeting, an important conclusion on absolute probe locations was made [1][2]. Given the various decisions in the last few meetings, an earlier agreement to define the absolute probe locations was reversed [2]
	Issue 1-4-1: Absolute probe locations
· Proposals
· Option 1 (R4-2309469): Consider the previous agreement for absolute probe locations for UE RF testing unnecessary for multi-Rx UE RF testing using the proposed test system and testing methodology.
· Option 2: TBA
· Agreements:
· Option 1 is agreed.
· FFS on whether the probe location should be on the measurement grid.


This agreement assumed the use of existing 2 AoA RRM test systems with probes, meeting the required relative angular offsets, in the xz plane as outlined in [1]. 
	[bookmark: _Ref135042202]Proposal 1: Consider any 2 AoA RRM test system with probes in the xz plane and the required relative angular offsets for Multi-Rx testing suitable for Multi-Rx OTA spherical coverage test cases.


As captured in the last WF [2], there was a concern/comment about whether the probe locations should be on the measurement grid. In other words, the question was whether the (absolute) probe locations had to be multiples of the spherical coverage grid step size even when the required relative angular offsets are met. There were offline discussions about this topic and hints in various contributions, e.g., “This observation applies for a LL (constant step size) grid and when the AoA separation is an integer multiple of the turn-table angular step” [3]. The following is a brief demonstration that the probe locations indeed have to be multiples of the spherical coverage grid step size to yield the same DL directions perceived by the UE and the same AoA1-AoA2 DL Orientation Vectors. For this demonstration, the DL orientation vectors for a Dq=Df=15° measurement grid are taken as reference [1][4]. It should be noted that this grid spacing is merely an example and discussions on measurement grids are on-going [1]. The perceived DL directions and DL orientation vectors for various sample system setups with probe locations that are multiples of the 15° step size are shown in the middle column of Table 1. The last column shows the perceived DL directions and DL orientation vectors for probe locations that are not located at multiples of the 15° grid spacing. Clearly, the perceived DL directions and vectors do not match the reference and it can therefore be concluded that the (absolute) probe locations have to be multiples of the spherical coverage grid step size.


[bookmark: _Ref127165355]Table 1: Vectors of DL orientations between AoA1 (P0) and AoA2 from two different system configurations with AoA2 to AoA1 probe offsets of 60°, 120°, and 150° with a constant-step size grid using 288 grid points (Dq=Df=15). Full rotation in q and half rotation in f. 
	
	Examples of Probe Setups Producing Reference AoA1-AoA2 DL Orientation Vectors
	Probes in the xz plane with P0 at q=-20°

	System Configuration 
	Symmetric Probe Locations w.r.t. z axis:
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Probes with relative angular offsets w.r.t. to P0 at (q=0°,f=0°): 
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	Probes with relative angular offsets w.r.t. to P0 at (q=-20°,f=0°):
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	Orientation between Probes P0 and P60
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	Orientation between Probes P0 and P120
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	Orientation between Probes P0 and P150
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It is therefore proposed to clarify and endorse proposal 2 from [1] accordingly
[bookmark: _Ref142387056]Proposal 1: Consider any 2 AoA RRM test system with 
- probes in the xz plane
- (absolute) probe locations being multiples of the spherical coverage grid step size
- relative angular offsets between probes for Multi-Rx testing 
suitable for Multi-Rx OTA spherical coverage test cases
Conclusion
The following observations and conclusions were made in this contribution. 
Proposal 1: Consider any 2 AoA RRM test system with 
- probes in the xz plane
- (absolute) probe locations being multiples of the spherical coverage grid step size
- relative angular offsets between probes for Multi-Rx testing 
suitable for Multi-Rx OTA spherical coverage test cases
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