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Adaptive Beamforming System Based on Combined Array Antenna
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ABSTRACT

The 5G communication system employs the millimeter wave with the extremely high frequency. Since the high
frequency signal has the strong straightness, the beamforming technology based on the multiple base stations is
required for services covering wide range. The beamformer needs the angle-of-arrival(AOA) information of the signal
incident to the antenna, and it is generally estimated through the high resolution AOA estimation algorithm such as
Multiple Signal Classification (MUSIC) or Estimation of Signal Parameters via Rotational Invariacne Technique
(ESPRIT). Although various antenna array shapes can be employed for the beamformer, a single shape (square, circle,
or hexagonal) is typically utilized. In this paper, we introduce a transmitting/receiving beamforming system based on
the combined array antenna with square and circular shapes, which is proper to various frequency signals, and evaluate
its performance. For evaluating the performance of the proposed beamforming system based on the combined array
antenna, we implement the computer simulation employing various scenarios.
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R number of x-axis antenna
" elements in rectangular array
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i 27 (d,/X)cos ¢ sinb,
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0 elevation angle for the desired
! signal(s(k))
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Table 2. Received scenario signal modeling
parameters (# =80")

Azimuth
. Center Modulatio e
Signal . angle
frequency n index ()
AM 0.38 0.03 0
CW
0.1 - 70
(desired)
WB 0.2 - -60

3. 54 AL AME ZEE ni2tolH
(0=50")
Table 3. Transmitted scenario signal modeling
parameters (# =50")

. Center Modulatio Azimuth
Signal . angle
frequency n index ()
AM1 0.23 0.03 -140
AM2 0.46 0.03 44
CW1
0.3 - -47
(desired)
FM1 0.1 0.001 127
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