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ABSTRACT

Industrial wireless channels have different characteristics
than home and office channels due to their reflective nature.
Moreover, the millimeter-wave (mmWave) wireless bands
can play a big role in improving industrial wireless systems
due to their large available bandwidth and the short wave-
length that allows a large number of antennas to be located
closely to each other. Wireless test chambers are used for
over-the-air (OTA) testing and assessment of various proto-
cols and equipment. However, in order to closely character-
ize a system under test, the chamber should be configured to
replicate the environment where the system is deployed. In
this work, we present a deep reinforcement learning protocol
to configure a test chamber in order to replicate the spatial
characteristics of measured mmWave channels in industrial
environments. The proposed algorithm is general for any N-
dimensional chamber configurations where it can be used to
configure various reflectors, absorbers, and paddles inside a
wireless test chamber.

Index Terms— Over-the-air test chamber, automatic con-
figuration, Channel modeling, industrial wireless, deep rein-
forcement learning, wireless systems

I. INTRODUCTION

In future industrial systems, wireless-communication tech-
nologies such as 5G and 6G will play a critical role in achiev-
ing massive connectivity between various operational com-
ponents and allowing easier equipment mobility. Industrial
physical environments are different than office, home, and
even outdoor urban environments which leads to different
wireless channel characteristics such as the achievable delay
and reliability [1], [2]. Generic models are being studied
for indoor industrial channels such as [3] where four differ-
ent categories of wireless channels in indoor factories are
considered. However, various industrial environments differ
from each other in their layouts, types of equipment, and the
performed industrial activities. Hence, designing and testing
of industrial wireless systems require knowledge of the
channel characteristics of the corresponding environment [4].
The limited availability of sub-6 GHz wireless spectrum

has motivated the utilization of millimeter-wave (mmWave)
bands for many new wireless technologies. Moreover, with
many licensed bands, they offer a potential candidate for
industrial wireless.

Over-the-air (OTA) testing of wireless devices and sys-
tems becomes increasingly important in the technological
development and deployment of industrial wireless net-
works. Both wireless equipment manufacturers and users
are interested in assessing system performance and user
perceived quality in realistic propagation environments. In-
dustrial wireless electromagnetic environments exhibit rich
multipath propagation with strong reflections of the wireless
signal over the propagation channel. The reverberation cham-
ber (RC) is a metallic cavity where the signal created by a
single source is reflected and diffused to create multipath
fading. RCs can be configured as hybrid chambers through
adding absorbers and reflectors in different shapes, and
changing the position and orientation of different elements
including the transmitter, the receiver, the absorbers, and
the reflectors. The power delay profile (PDP) of a wireless
channel captures the temporal variations of the channel due
to multipath components (MPCs) [5]. While the power-angle
delay profile (PADP) captures both the temporal and spatial
characteristics of a wireless channel. By configuring the RC,
various channel parameters can be emulated including the
power delay profile and the power spatial pattern [6].

In [7], an RC loading configuration is introduced to
emulate realistic indoor environment PDPs through using
absorbers placed in the central part of the chamber and
in the corners in front of the transmitting and receiving
antennas. This configuration resulted in a very steep de-
scendant PDP behavior compared to the conventional central
barrier configurations. In [8], a guidance on configuring
the absorbing material inside an RC and verifying chamber
performance for over-the-air tests is provided. In [9], the
accuracy of an RC test method for 5G FR2 bands is verified
through designing and manufacturing a small-sized RC. The
proposed test method is applied to omni-directional power
measurements where a 5G mmWave equipment is measured
and its performance is evaluated. Note that refs. [7]-[9]






