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TABLE I: Radiation characteristics of the nine individual ports of the Lens based beam-steering antenna

port 1 2 3 4 5 6 7 8 9
Beam width(deg) 6.37 6.15 6.56 622 638 636 642 6.15 6.37
Peak gain (dB) 18.5 18.9 187 189 188 187 185 189 18.5
Beam direction (deg) 151 158.5 166 173 180 187 194 201.5 208.5
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Fig. 2: The simulated radiation pattern at 28 GHz of the feeding element. Fig. 3: The simulated reflection coefficient of the Lens based beam-steering

this approximation, for achieving maximum gain and less
sidelobe level the aperture of the RW was swept in a distance
from the lens surface to determine the optimal feed position.
Ultimately, the optimal position is achieved at 0.32 Ro distance
from the edge of the lens. The E-palne and H-plane radiation
patterns of the feeding element integrated with parallel plate
and lens is shown in Fig. 2] At the Plate spacing of 0.54)\o,
the simulated 3-dB beamwidth in E-plane and H-plane is about
6.4° and 40° degree respectively. Since the cylindrical lens has
a continuous focal arc around its circumference, multiple feed
elements placed next to each other with a angular spacing of
7.2 degree. Fig. [3] depicts the simulated reflection coefficient
of the multiple RW feeds versus frequency (GHz). It can be
seen that the simulated reflection coefficient is less than -18.0
dB at 28 GHz for all ports. Due to symmetry around the
center port, symmetrical ports are shown with the same color.
Ideally, signals of two adjacent ports will interfere with each
other. By exciting each port, a distinct beam is created in the
desired direction. The radiation pattern of the resulting beam-
steering for all feeds is shown in Fig. [f] Table I demonstrates
the radiation characteristics achieved by each excited port. As
displayed, multiple beams within a range of 58" with a gain
variation of less than 0.4 dB resulted in a 3-dB beamwidth of
about 6.15%— 6.42°.

IV. CONCLUSION

A simple and low loss design of PPW lens based antenna
with beam steering capability has been designed at 28 GHz.
The antenna is fed with an array of metallic rectangular waveg-
uides to overcome the transmission losses of conventional
PPW antennas at high frequencies. The simulated results show
a good impedance bandwidth and good radiation patterns at
the operation frequency.

antenna at 28 GHz excited by ports: F7 — Fy.
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Fig. 4: The E-plane radiation patterns of the Lens based beam-steering
antenna at 28 GHz.
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