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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last RAN4 #107 meeting, a kind of coordination system was proposed to assist representing the AoA pair in the measurement grid. And it is agreed to capture the proposed coordination system in TR 38.871 for information [1].
[image: ]
This paper provides the text proposal to TR 38.871 for the assistant coordination system to represent the AoA pair.

2 Conclusions
Proposal: Adopt the TP for TR 38.871 for assistant coordination system to represent the AoA pair.
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[bookmark: _Hlk142339301]Text Proposal
TP for TR 38.871

[bookmark: _Toc21020341][bookmark: _Toc29813173][bookmark: _Toc29813439][bookmark: _Toc52565657]Annex B:
UE coordinate system

[bookmark: _Toc21020342][bookmark: _Toc29813174][bookmark: _Toc29813440][bookmark: _Toc52565658]B.1	Reference coordinate system
This annex defines the measurement coordinate system for the NR UE.  The reference coordinate system is provided in Figure B.1-1 below while Figure B.1-2 shows the DUT in the default alignment, i.e., the DUT and the reference coordinate systems are aligned with α = 0o and β = 0o and γ = 0o where α, β, and γ describe the relative angles between the two coordinate systems.
[image: CoordinateSystem]
Figure B.1-1: Reference coordinate system
[image: DUTalignment01_trimetric_Matricesv1]
Figure B.1-2: DUT default alignment to coordinate system

The following aspects are necessary:
-	A basic understanding of the top and bottom of the device is needed in order to define unambiguous DUT positioning requirements for the test, e.g., in the drawings used in this annex, the three buttons are on the bottom of the device (front) and the camera is on the top of the device (back).
-	An understanding of the origin and alignment the coordinate system inside the test system, i.e. the directions in which the x, y, z axes point inside the test chamber, is needed in order to define unambiguous DUT orientation, DUT beam, signal, interference, and measurement angles.


B.25.3.6 Assistant Alternate coordinateion system for 2AoA testing
it is agreed to use constant step size to perform 3D scan on the spherical surface.
Considering +AoA and -AoA are always on the meridian, the Reference coordinate system is used for Rel-18 multi-Rx testing. The Alternate coordinate system could be considered for the cases when the AoA pairs do not lie along the same meridian.
The performance of UEs with multi-RXx chain reception DL with 2 active -AoA reception is agreed to be measured with 3D scan on the spherical surface using constant step size grids. So Therefore, the test point of AoA1 on the spherical surface can be expressed as (θ, ϕ) in the same way it is defined for legacy RF testing with 1 AoA. In the case of the AoA2, While the test points of AoA2 has a required certain angle separation between with respect to AoA1. However, the direction of AoA2, which is also called as “AoA1-AoA2 DL Orientation Vector” in Clause clause 5.3.5, may introduce ambiguity without special additional instructions. The situation is illustrated in Figure 5.3.6-1B.2-1.
[image: ]
Figure 5.3.6B.2-1 Illustration of possible AoA pairs on the test point of AoA1
In order tTo simplify the representation of  the AoA pairs per test points of AoA1 and AoA2, the assistant alternate coordinateion system nomenclature described in this section can be used is established to express the AoA pairs two test points (AoA1 and AoA2) with one coordinate, which can also fit withand it could be used also for the situation wherethat AoA2 does not lie in the same meridian as of AoA1. 
In this alternate coordinate system nomenclature for 2AoA testing. The the traditionalReference coordinates of AoA1 (θ, ϕ) is could be extended to  (θ, ϕ, ω), where ω demonstrates corresponds to the AoA1-AoA2 DL Orientation Vector. In detail, ω is the angle between the AoA1-AoA2 DL Orientation Vector and the reference axis in the assistant plane. 
The assistant plane is orthogonal to the AoA1 direction,  as shown in Figure 5.3.6-2, and the Z’ axis correspond to the projection of the meridian (points with same fixed  angle) of AoA1 into the assistant plane. I.e. in case of , +Z’ corresponds to the cross point of +Z axis and the assistant plane (see Figure B.2-2a). In case of , -Z’ corresponds to the cross point of -Z axis and the assistant plane (see Figure B.2-2b).
[image: ] [image: ]
Figure 5.3.6B.2-2 Illustration of Assistant Plane of the assistant alternate coordinatione system
In the assistant plane, set the cross point of Z axis and the assistant plane as Z’, assume the direction from AoA1 to Z’ as the reference axis in the assistant plane, as shown in Figure 5.3.6-3. And Finally, ω is the angle from the reference axis Z’ to the AoA1-AoA2 DL Orientation Vector in clockwise direction (see Figure B.2-3).
[image: ][image: ]
Figure 5.3.6B.2-3 Illustration of angle ω in the assistantlternate coordinatione system
Taking an example, the AoA2 lies within the same meridian with AoA1. The coordinate (θ, ϕ, 0) indicates the AoA pair of AoA1 (θ, ϕ) and AoA2 ((θ-AoAseperation, ϕ), and the coordinate  (θ, ϕ, π) indicates the AoA pair of AoA1 (θ, ϕ) and AoA2 ((θ+AoAseperation, ϕ). The This alternate coordinateassistant coordination system can also indicate cover the theoretical cases when the AoA pairs do not lie along the same meridian, and eliminate the possible ambiguity on test point expression.
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[issue 1-1-3: How to represent AoA pair in the measurement grid

o Proposals.

o

Option 1 (R4-2308980): Adopt the coordinate (8, ¢, ®) to represent the AQA pair on the measurement
grid to eliminate the test point expression ambiguity, where o demonstrates AoA1-AoA2 DL
Orientation Vector.
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Figure 1.2.1-1: Illustration of representation of AoA1-AoA2 pair (R4-2308980) -
Option 2: TBA«

o Agreements:o

o

Capture the coordinate (8, ¢, ®) to represent the AgA pair in TR for information. »
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