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1
Introduction

Last RAN4 meeting #94 did not get a full resolution of the probe layout. There were two main 3D MPAC proposals discussed [1], [2]. In this contribution both proposals are compared, and the compromise proposal is presented and discussed. This is the response to the last WF [3] for CE vendors to harmonize on the probe layout. After the initial harmonized proposal was agreed, a second, more practical, harmonized proposal is presented in this revised contribution which renders itself for a simpler physical implementation.
2
Details
Last RAN4#94 discussed mainly two probe layouts [1], [2] as direct far field MPAC system implementation. They are shown in Figure 1 below. Both require 6 dual polarized probes to be deployed.
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a) Proposal from [1]
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b) Proposal from [2]

	
	


Figure 1. Probe locations: 1a) proposal from [1] grid and 1b) proposal from [2].
Exact probe locations in co-ordinate system (without rotation and tilt) are shown below.
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a) Proposal from [1]
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b) Proposal from [2]


Reference elevation in proposal [1], Fig. 1a) is 75 degrees. Fig.1a) use tilt as per following table:
[image: image5.emf]Channel Model Phi [deg] Theta [deg]

CDL-A InO -20 -17

CDL-C UMi 17 0


and Fig.1b) uses the rotations of the channel model shown in the below table:

[image: image6.emf]Channel Model Phi[deg] Theta [deg]

CDL-A InO -34 14

CDL-C UMi 0 0


The two layouts are compared in terms of PSP since PSP was agreed to be the Figure of Merit (FoM). Besides the probe locations, it is necessary to optimize probe weights. There are various strategies to optimize the probe weights. One popular method is random search, i.e. vary probe weights so that cost function is maximized:



[image: image8.png]max
(rowy) = arg| kil (:y pspy(rwim;)









(1)
Where k is probe index, l is weight index, d is the distance between antennas (need to be greater than (, which is minimum distance between antennas). We also set that sum of weights is always 1. Arg refers to set of parameters that yield highest PSP.

The mean PSP in test volume was calculated by random search optimization algorithm, Eq. (1). Mean is calculated, like in [1], i.e. except this time we used more than 400 points in test volume to calculate the PSP accurately. These points are distributed evenly around the test volume.  
It was observed that proposals yield PSP>84% for each channel model and the min range length of 75cm.

There are benefits of both probe layouts, and as the performance is in the same range, it is very hard to define which one to select. The benefits of proposal 1a) includes smaller footprint of the chamber while proposal 1b) provides larger spread, thus enabling e.g. higher order MIMO to test more effectively (including more diverse channel models).  Both are direct far field methods, therefore applicable to future expansion and does not require expensive mirrors/lenses to be used, unlike proposed in [4].
Thus, if proposals in figure 1a) and 1b) are combined, picking up 5 probes from proposal 1a) and 6th probe from proposal 1b) and moving it closer to cluster of 5 probes, we can have 
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Figure 2. Probe locations of 1a) and 1b) in combination layout. 

The exact probe locations are given below:
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The reference in elevation is ‘90 – elevation coordinate’ as seen in picture 2. The channel model rotations for the layout in Fig. 2 are given in the table below:
	Channel Model
	Phi[deg]
	Theta[deg]

	CDL-A InO
	-20
	-2

	CDL-C UMi
	17
	15


The mean PSP performance for this combined probe configuration is as follows:

	RL
	Simulations by
	CDL-A InO
	CDL-C UMi

	75cm
	Spirent
	83.8%
	86.9%

	1m
	Spirent
	87.1%
	89.7%

	75cm
	Keysight
	83.8%
	87.1%

	1m
	Keysight
	86.9%
	89.7%


Probe layout of Fig. 2 demonstrates very good performance and should be adopted for FR2 MIMO OTA testing using 3D MPAC methodology. It should be noted that the mean PSP values of the original probe locations and the revised&centred probe locations are very similar. The numbers in the table above were obtained after further simulation alignment activities with Keysight.
3
Conclusions
This contribution discussed system layout for FR2 test system. Contribution reviewed the proposals presented in [1] and [2] with PSP values obtained using optimization of Eq. (1). Also, simulation results of compromise proposal of Fig. 2, combining the benefits of [1] and [2], is presented.
Proposal 1: Adopt the 6-probe locations proposed in this contribution for FR2 MIMO OTA
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