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1
Introduction

Recent development of 3GPP RAN4 on FR2 MPAC has been revolving around channel model scaling [1] and how to implement cost effective MPAC system to test FR2 user devices. One key item that fader vendors were asked to provide is the probe layout and design in RAN4#91 meeting held in Reno, NV. It is preferred that the performance system is fully aligned over different vendors. In same meeting it was also agreed the channel model tables to be used [2].
Fader vendors made several contributions on how to locate the probes [4], [6]. This document outlines the thoughts of Spirent Communications for further discussions and agreements.
2
Detail
The study in this paper will focus on CDL-A, and CDL-C at 28 GHz carrier frequency [3], even the frequency does not play any role in this study (all results can be generalized to 39 GHz as well). Scaling is either UMi or InO, as defined in [2]. The range length is selected to be ideal or 75 cm on all of the simulations.
There are multiple different ways to place the probes in the anechoic enclosure. 
Method 1: Probe locations based on beam codebooks.
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Figure 1: Used probe layout in simulations.

With this probe location setting, following PSP figures are obtained. Circles and crosses refer to the positions defined in below table.   Ideal means that the RL = 10000 Lambdas, which represent far field conditions.
Table 1: Obtained PSP figures using figure 1 probe layout
[image: image2.emf]Channel model Scaling RL 1 beam 2 beams Azimuth Elevation Azimuth Elevation

Ideal 84.95% 91.10% 20 86.4286 20,20 86.4286, 93.5714

0.75 cm 85.33% 90.03% 20 86.4286 20,20 86.4286, 93.5714

Ideal 84.63% 90.69% 20 93.5714 20,20 84.4286, 93.5714

0.75 cm 83.84% 90.31% 20 86.4286 20,20 86.4286, 93.5714

Ideal 82.03% 88.76% -12 72.1429 -12,-12 72.1429,79.2857

0.75 cm 82.90% 88.36% -12 72.1429 -12,-12 72.1429, 79.2857

Ideal 84.13% 87.39% -12 79.2857 -12,-20 79.2857,79.2857

0.75 cm 84.51% 80.60% -12 79.2857 -12,-20 79.2857,79.2857
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Observation 1: Spread of the signal is wider in azimuth domain than in elevation domain. 
Observation 2: 6 dual polarized probes needed to get above PSP numbers.
Observation 3: PSP vary over 10% between the models and there is practically no difference between range length 75 cm and ideal.
Observation 4: Adding more probes to the strongest clusters to provide per-cluster angle spread is expected to marginally improve the PSP and more importantly lower the correlation. This idea was presented in [4] for all clusters. This contribution proposes adding per-cluster angle spread selectively. The criteria to select the clusters that get angle spread is based on power.
We can see that spread of probes is 40 degrees in azimuth and 21.4285 degrees.
Alternative approach to locate probes is to use ribbons (i.e. part of the ring with additional rings in elevation). This approach will also guarantee that the MIMO operation as we spread signal with probes [5]. 
The probe layout also defines the size of the chamber. We use in following chord as metric to define how big housing is needed. Obviously the real implementation becomes larger. If the antennas are spread more than above, size of the chamber can be easily doubled.
Chord of the spread can be calculated from C=2Rsin((/2), giving an approximation of space required by the wall construction inside chamber.
Table 2: Chord estimates with different antenna spread values

[image: image3.emf]Method Azimuth Spread [deg]Elevation spread [deg] Chord Azimuth Chord Elevation

1 40 21.4285 0.513 m 0.279 m

2 85 50 0.964 m 0.634 m


The most important point, based on Spirent opinion, is the targeted test results. Method above serves good for beamforming performance tests, i.e. UE ability to adapt to the channel model filtered by the gNb. However, it limits CDL model characteristics, i.e. spread of the signal due to heavy filtering in gNb. It is very hard to evaluate yet what is the effect to final throughput performance when models are filtered so heavily.
3
Conclusions
This contribution proposed practical aspects of the FR2 MPAC installation. The main conclusions were 
Observation 1: Spread of the signal is wider in azimuth domain than in elevation domain. 

Observation 2: If codebooks are used as probe locations, 6 probes is enough
Observation 3: PSP vary over 10% between the models and there is practically no difference between range length 75 cm and ideal.

Observation 4: Adding more probes to the strongest clusters to provide per-cluster angle spread is expected to marginally improve the PSP and more importantly lower the correlation. This idea was presented in [4] for all clusters. This contribution proposes adding per-cluster angle spread selectively. The criteria to select the clusters that get angle spread is based on power.

Proposal 1: To adopt the probe layout of figure 1.
Proposal 2: Add per-cluster angle spread to the two strongest clusters. Amount of angle spread in elevation and azimuth is FFS.
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