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Introduction
The probe layout and PSP limits for FR2 3D MPAC system have been discussed in detail in previous 3GPP RAN4 meetings. The impact of some important parameters on PSP have been investigated, such as the number of probes, range length, DUT array offset and channel model [1]-[3]. In last RAN4 electronic meeting #94-e, it was agreed to set the number of probes of the system to 6 [4]. However, the probe layout and PSP limits for the down selected channel models (InO CDL-A and UMi CDL-C) have not been agreed.
In this contribution, we propose a probe layout that can efficiently emulate the selected channel models.
Simulation 
The BS antenna array is an 8×16 uniform rectangular array (URA) with half wavelength inter-element spacing. In total, 128 fixed beams are constructed from a grid of 8 elevation angles from –25° to +25 °with ~7.1°step size and 16 azimuth angles from –60° to +60° with 8°step size. In addition, only 1 strongest beam is generated by the BS for NR FR2 MIMO [5]. InO CDL-A and UMi CDL-C channel model will be filtered by gNB beam, which makes the models’ power concentrated.
Figure 1 shows the power value of the selected channel models before and after gNB filtering. It should be noted that the clusters with exactly same angular parameters are classified as the same cluster after the power is added, e.g., cluster 2-4 and 5-7 for InO CDL-A,cluster 2-4 and 6-8 for UMi CDL-C.
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Figure 1. Cluster power of InO CDL-A and CDL-C before and after gNb filtering
If we select those clusters containing 99.9% power of the model, then we can get the following result.




Table 1: Selected clusters after gNb filtering
	Model
	Selected Cluster Ind.
	Power ratio of strongest cluster

	InO CDL-A
	2
	100%

	UMi CDL-C
	4、2、1、9、3
	98.39%



Observation 1: Both InO CDL-A and UMi CDL-C can be simplified with the gNB filtering and the strongest cluster has almost all power of the model.
In order to make the two models share the probe to the maximum extent, we adopt the same method as proposal [2], that is, fix one model and move the other model so that the center of strongest cluster of both models are aligned. Since InO CDL-A has only one cluster, we adjust AOA and ZOA of InO CDL-A so that it is completely aligned with the strongest cluster direction of UMi CDL-C. The rotation of InO CDL-A can be compensated by corresponding rotation of DUT during the testing.
A probe layout for FR2 3D MPAC system is illustrated in Figure 2.
[image: Probe Layout]
Figure 2.  Probe layout for FR2 MPAC System
There are 7 probes in the figure 2 but each model corresponds to 6 of them. Five of the probes are shared by two models and a one-two switch is enough to realize the probe layout switch for different models. The probe locations is shown in table 2.
Table 2. Probe location of Fig. 2
	
	Shared by two models
	InO CDL-A
	UMi CDL-C

	Azimuth
	-14
	-28
	-20
	-32
	-8
	-20
	-8

	Elevation
	16
	18
	10
	10
	10
	22
	22



Proposal 1: Adopt the probe locations tabulated in table 2 for the FR2 3D MPAC System.
PSP limits is another important parameters that need to be determined. In this proposal, we calculated the PSP value of all points in the test area under different range length and give the PSP limits for InO CDL-A and UMi CDL-C. The sampling method of the test area is the same as that described in [1].
[image: CDL_A_PSP][image: CDL_C_PSP]
(a)                                                                            (b)
Figure 3. The CDF of PSP for the down selected models with range length 0.75m and 1m.(a) InO CDL-A. (b)UMi CDL-B
Comparing the mean PSP value to [2], we found the results of UMi CDL-C are aligned but the results of  InO CDL-A is better in our proposal. Only 1 extra probe and 1 switch are needed. Therefore, the additional cost can be ignored.

Proposal 2:  The PSP limits for InO CDL-A is 85% with range length of 0.75m and 89% with range length of 1m.
Proposal 3:  The PSP limits for Umi CDL-C is 86% with range length of 0.75m and 89% with range length of 1m.
Conclusion
This contribution propose a new probe layout and the PSP limits for InO CDL-A and UMi CDL-C.We can summarize as follows
Observation 1: Both InO CDL-A and UMi CDL-C can be simplified with the gNb filtering and the strongest cluster has almost all power of the model.
Proposal 1: Adopt the probe locations tabulated in table 2 for the FR2 3D MPAC System.
Proposal 2:  The PSP limits for InO CDL-A is 85% with range length of 0.75m and 89% with range length of 1m.
Proposal 3:  The PSP limits for Umi CDL-C is 86% with range length of 0.75m and 89% with range length of 1m.
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