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1. Introduction

During 5G NR MIMO OTA SI, some papers have been presented with proposal to use 3D MPAC and hence 3D model for 5G NR MIMO OTA at both FR1 and FR2. This contribution aims to provide a feasibility study for the 3D MPAC HW implementation in case low angular spectrum resolution must be emulated at the DUT location in both azimuth and elevation.
2. Background
Some contributions [1-2-3-4] were presented during RAN4#90 meeting providing a possible way to scale down the channel models in 3GPP TR 38.901. Parameters such as angle of arrival and angle of departure in both azimuth and elevation were also presented and discussed with and without BS antenna patterns. Specifically, azimuth and elevation angular windows would determine the probes position in the MPAC setup. The distance between probes is not only determined by the physical dimension of the probes themselves but also by probes’ radiation pattern. Isolation does play an important role when designing MPAC setups for both FR1 and FR2 ranges. This contribution is going to provide some guideline in terms of the minimum distance between probes. 
3. MPAC setup – Probes distance
3.1
FR1
Figure 1 shows the physical dimension of a probe in an MPAC system currently used for LTE MIMO OTA tests:
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Figure 1. FR1 probe’s dimension

This probe does cover the 400MHz-10GHz frequency range so it can be re-used for 5G NR FR1 MIMO OTA system setup. In table 1, isolation is reported in terms of V to V and H to H when the distance between probes is set to 15cm:
[image: image2.png]e (48]

w0

0

1200

2000

2100

2600

Freq iz

3600

aom

a0

o0

a0




Figure 1. Measured Isolation – 15cm probe distance

In order to guarantee 45dB of isolation all over the FR1 band, the recommended distance between probes is 15cm. 
Assuming a range length of 1.2m which is the minimum range length of CTIA certified LTE MIMO OTA test ranges, the angular separation is 7.5deg.
3.2
FR2

Figure 2 shows the physical dimension of a probe which is currently used of antenna measurement systems at mmWave:
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Figure 2. FR2 probe’s dimension

This probe does cover the full FR2 frequency range from 24GHz to 50GHz so can be used for 5G NR FR2 MIMO OTA setup.  Figure 3 shows the worst-case simulated isolation at different distances between two probes:
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Figure 3. Simulated Isolation vs probe distance
Assuming a range length of 70cm corresponding to FF criteria for D=5cm and f=40GHz, the minimum angular separation for this type of probes is 3.27deg. This would guarantee an isolation of around 40dB at 30GHz and around 60dB at 50GHz.
4. Conclusion 
This contribution did provide the minimum angular separation between two type of probes currently used for LTE MIMO OTA test range (FR1) and OTA measurements of antenna arrays at mmWave (FR2).
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