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Abstract

This research presents the design and analysis of an appropriate antenna array for
fifth-generation communication applications based on sidelobe suppression
techniques. This study focuses on the work in the millimeter wave domain due to its
wide frequency range compared to lower frequency bands which suffer from
congestion in operating applications.

One of the major problems facing any communication system is interference, which
has a negative impact on service performance. Therefore, this work mainly focuses
on sidelobe suppression to prevent interference between radiating beams. Many
sidelobe suppression techniques have been tested and compared in terms of their
effectiveness in fifth-generation communication applications and their ability to
suppress sidelobes.

We initially proposed a linear array antenna design, fed according to the Sidelobes
Simultaneous Reduction algorithm (SSR), in order to increase the gain of the used
antennas and suppress the side lobes. The proposed linear array consists of 16
elements designed based on Rogers RO5880 with dimensions 90x25x0.25 mm? at
27GHz. The design based on the mentioned algorithm proved to be highly effective
in suppressing side lobes, recording a suppression of -12.5 dB and a high gain of
14.472 dB.

By redesigning the linear array based on the dolph-chebyshevhh technique and
analyzing the results obtained from simulating the linear antenna array based on both
methods, it was proven that the SSR algorithm have a better performance in terms
of sidelobe suppression, in addition to that, the average sidelobe using the algorithm
decreased significantly compared to the average sidelobe level when using dolph-
chebyshev technique. Other benefits obtained from designing based on SSR
algorithm such as high gain and narrow main beam were also achieved.

As the side lobe suppression of the SSR-based design has been improved, by using
frequency selective surfaces, a side lobe suppression of -14.5 dB was obtained, and
the resulting main lobe shape was similar to a half-sine wave. In order to improve
the main lobe shape to pencil-like, an 8x8 planar array based on Dolph-Chebyshev
technique was adopted, which demonstrated its effectiveness with a side lobe
suppression of more than 100dB and a higher gain pencil beam towards the user,
making it the best proposed design for use in fifth generation applications.
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