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Design of a 4x4 Phased Array Antenna with High
Sidelobe Charactericstic for Millimeter-Wave Band 5G
Dedicated Network Services
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Abstract

This paper proposes a high-gain phased array antenna that can provide private network communication services
for large office spaces, factories, and other large-scale facilities, specifically designed for millimeter-wave band 5G
(5th generation) networks. The proposed antenna features a 4x4 array structure with eight sub-arrays, each
consisting of a 1x2 series array. To achieve high side-lobe characteristics, an offset array structure is applied by
shifting even-numbered rows by one unit, combined with power tapering to adjust the size of individual radiating
elements. This design achieves a high side-lobe level (SLL) of 22.3 dB and a high gain of 18.1 dBi. Additionally, the
antenna provides gain characteristics of at least 15.2 dBi and 17.4 dBi within the intended beam steering range of
+45° in the azimuth direction and +10° in the elevation direction, ensuring smooth communication services over
a wide service area.
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Fig. 1. Proposed Proximity Coupled Structural Array
Antenna.
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Table 1. Design parameters of proposed antenna.
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Fig. 2. Return loss simulation results of sub-arrays.
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Fig. 3. Radiation pattern of the proposed array antenna.
O3 3. HIQHE HiE QLI HIAMHE £

- o

63



64 j.inst.Korean.electr.electron.eng. Vol.28,No.3,303~309,September 2024

dBi%] ToJ5 S4E LhehiT glon, 4%} eleute] A
183 Skl -] 2
A8 SAHyz- B o]

Table 2. Simulation results of the proposed array antenna.
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Table 3. Phase control of individual ports for horizontal
beam steering.
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Fig. 4. Radiation pattern for beam tilt angle of 45° in
azimuth.
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Table 4. Antenna main performance for beam tilt angle
of 45° in azimuth,

B 4 2TUS 45" @ I8 A QL F2 HS
ZF245°, 0°) S SA g
QY ol 15.2 dBi 15.2 dBi
1 E(3dB) 18.0° 32.3°
s -18.0 dB -6.4 dB
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Table 5. Phase control of individual ports for vertical

beam steering.
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Fig. 5. Radiation pattern for beam tilt angle of 10° in
elevation.
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Table 6. Antenna main performance for beam tilt angle
of 10° in elevation.
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Fig. 6. Photo of the fabricated array antenna.
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Fig. 7. Measured return loss of the fabricated sub-array
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