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Introduction
Investigations have been carried out on designing 3D MPAC systems for NR FR2 MIMO OTA testing [1] and to evaluate the impact of key design parameters (e.g., the number of probes, range length, DUT-array offset, channel model, etc.) on the OTA system performance [2], [3], and [4]. In the WF from RAN4#92 [5], it was agreed to decide on limits for PSP (i.e., the validation metric used in FR2 MIMO OTA testing) for the down selected channel models (InO CDL-A and UMi CDL-C). To this end, in our previous study [6], we have provided the initial results to illustrate the behaviour of PSP with the DUT offset for the two selected channel models in the WF. Furthermore, in  [7] we have proposed acceptable PSP limits for the selected two models by evaluating the PSP at each feasible point in a spherical test zone.
In this contribution, we propose one set of optimal probe locations for an FR2 3D MPAC system, which can efficiently emulate the behaviour of InO CDL-A and UMi CDL-C models inside the chamber.
Simulation Model and Results
Optimal probe placement
To find the optimal probe placement and evaluate the PSP, we rely on ray-based implementation instead of cluster-based implementation. We first rotate one channel model while keeping the other channel model fixed such that the strongest rays of both models are aligned. Then, we identify the strongest channel model angles of the combined model to find the best feasible probe locations that can efficiently emulate the behaviour of InO CDL-A and UMi CDL-C models inside the chamber. To further support the identification of probe locations in a more visual fashion, we demonstrate this approach in Figure 1 and Figure 2. Please note that Figure 2 also visualizes the proposed probe locations. The rotation of the other model must be compensated by corresponding rotation of DUT reference orientation in the chamber. 
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	[bookmark: _Ref32558082]Figure 1: Distribution of rays and cluster centroids: (a) InO CDL-A, (b) UMi CDL-C
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	[bookmark: _Ref32558179]Figure 2: Distribution of rays with indication of powers: (a) InO CDL-A, (b) UMi CDL-C, and (c) Combined models


After further optimizing the probe locations when compared to [7], insignificant differences between the 6-probe and the 8-probe 3D MPAC configurations were observed. As such, we propose for the NR FR2 MIMO OTA 3D MPAC system to utilize a total of 6 probes. As highlighted in [7], 3D MPAC probe configurations with less than 6 probes were not further considered due to the degradation of mean PSP performance. 
[bookmark: _Ref33465841]Proposal 1: For the NR FR2 MIMO OTA 3D MPAC system, utilize a total of 6 probes
In Figure 3, the proposed 6 probe locations for the NR FR2 MIMO OTA 3D MPAC system layout is illustrated, and tabulated in Table 1. 
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Figure 3: Proposed probe locations to efficiently emulate InO CDL-A and UMi CDL-C models
[bookmark: _Ref33455176]Table 1: Proposed probe locations
	Az [o]
	El [o]

	-7
	12

	-25
	13

	-12
	26

	-23
	20

	-55
	19

	-11
	13


[bookmark: _Ref33474966]Proposal 2: Adopt the 6-probe NR FR2 MIMO OTA 3D MPAC probe configuration tabulated in Table 1
Note that the probe locations are provided using the channel model coordinate system. 
[bookmark: _Ref33465838]Observation 1: The 6 probes are spread in a sector of 48° in the azimuth domain and around 14° in the elevation domain.
An extensive PSP evaluation was conducted by evaluating the PSP% at each sampling point of a spherical test zone as shown in Figure 4 with inter-sampling point distance of 2 cm. This approach is the same as the one outlined in [7].
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[bookmark: _Ref33460163]Figure 4: Illustration of DUT test zone sampling with inter-sampling point distance = 2 cm.
The PSP CDF curves obtained by evaluating the PSP at each sampling point for InO CDL-A and UMi CDL-C models are shown in Figure 5, while highlighting the mean PSP for each model.
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	[bookmark: _Ref33465693]Figure 5: The CDF of PSP values obtained for 28 GHz with range length of 0.75m and 1m: (a) InO CDL-A and (b) UMi CDL-C



When compared to [7], improvements can be observed. 
[bookmark: _Ref33465839]Observation 2: The mean PSP% obtained for InO CDL-A is >87% for a system with range length of 1m and >83% for a system with range length of 0.75m. 
[bookmark: _Ref33465840][bookmark: _Ref33466398][bookmark: _Ref34221541]Observation 3: The mean PSP% obtained for UMi CDL-C is > 89% for a system with range length of 1m and >86% for a system with range length of 0.75m.
Conclusion
The following observations and proposals were made in this contribution

Observation 1: The 6 probes are spread in a sector of 48° in the azimuth domain and around 14° in the elevation domain.
Observation 2: The mean PSP% obtained for InO CDL-A is >87% for a system with range length of 1m and >83% for a system with range length of 0.75m.
Observation 3: The mean PSP% obtained for UMi CDL-C is > 89% for a system with range length of 1m and >86% for a system with range length of 0.75m.
Proposal 1: For the NR FR2 MIMO OTA 3D MPAC system, utilize a total of 6 probes
Proposal 2: Adopt the 6-probe NR FR2 MIMO OTA 3D MPAC probe configuration tabulated in Table 1
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