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ABSTRACT

In this paper, the relay antenna was designed in consideration of the performance of the 28GHz band 5G mobile
communication relay horn antenna, such as radiation pattern and return loss. A horn array for 5G mobile communication
repeater was designed by arranging the antenna elements in phase, and the performance was analyzed. Unlike
conventional WCDMA (3G) and LTE (4G), in millimeter wave band communication, high path loss occurs between
transmission and reception. In the design of a 5G millimeter wave horn antenna, antenna performance such as isolation
and gain between antenna elements as well as gain and bandwidth of the antenna must be additionally considered. The
antenna gain of the single horn antenna (1x1) and the array horn antenna (2x4) in the 28GHz band is about 10.44d Bi
and 19.58dBi, respectively, and the return loss is designed to be less than -18dB. It has proven its validity and has been
shown to be suitable for application to 5G mobile communication relay system.
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Fig. 1 Structure of a square waveguide horn antenna
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Fig. 2 Propagation and reflection models
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Table. 1 Antenna Specifications

Item Single horn antenna | Array horn antenna
Center frequency 26.9GHz 26.9GHz
Bandwidth 800MHz 800MHz
Gain >10dBi >17dBi
Reflectivity 20:1 20:1
Radiation width >30° >5°
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Fig. 3 Waveguide Single Horn Antenna Schematic
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(b) H-Plane Radiation Pattern
Fig. 4 2D beam pattern of single horn antenna
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Fig. 5 Single horn antenna reflection coefficient
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Table. 2 Single horn antenna analysis result data

Item Single horn antenna | Array horn antenna
frgﬁéircy 26.9GHz 26.9GHz
Bandwidth 800MHz 800MHz
Gain >10dBi 10.78dBi
Reflectivity 2.0:1(>12dB) 1.98:1
Radiation Vertical >30° 48.960°
width Horizontal | >30° 41.222°
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Fig. 6 Waveguide Horn Array Antenna Schematic
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(b) H-Plane Radiation Pattern
Fig. 7 2D Beam Pattern of Horn Array Antenna
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Fig. 8 Horn Array Antenna Reflection Coefficient
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Table. 3 Horn array antenna analysis result data

Item Single horn antenna | Array horn antenna
Center frequency 26.9GHz 26.9GHz
Bandwidth 800MHz 800MHz
Gain >17dBi 19.88dBi
Reflectivity 2.0:1(>12dB) 251:1
Vertical >5° 8.494°
Radiation width
Horizontal | >5° 18.255°
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Fig. 9 Photos of the antenna
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Table. 4 Horn array antenna analysis result data

Z3}(GHz)

antenna standard

26.5(26.7(269|27.1|27.3

Gain | E-Pane [>10]10.1]104[10.5[10.5|10.4

(dBi) | H-Plane [>10[10.1|10.3]10.4 (103|104

Reflectivity (dB) [<2:1| 1.45| 1.44 | 1.53 | 1.60 | 1.62

Radiation| Vertical [>30|45.1|45.8 |45.5|45.4 | 46.0

= Z ol i

width(® ) | Horizontal | >30|39.9 | 39.0 | 38.3 | 39.1 | 40.3

u)| Gain | E-Pane |>17|189|19.1|19.6|19.8|19.8
d (dBi) | H-Plane |>17|18.8|19.0|19.5|19.7]|19.7
:f Reflectivity(dB)  |<2:1| 1.65 | 1.53 | 1.26 | 1.23 | 1.48
N |Radiation| Vertical | >5| 87 | 8.6 | 84 | 83 | 83
T

width(®) | Horizontal | >5 | 18.1|18.1(17.9|17.6 | 17.4

(a) Single Horn Antenna measurement in chamber

(b) Horn Array Antenna measurement in chamber

Fig. 10 Antenna measurement in an anechoic chamber
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(B) H-Plane Gain of Single Horn Antenna

(C) E-Plane Gain of Horn Array Antenna

(a) E-Plane Gain of Single Horn Antenna

(D) H-Plane Gain of Horn Array Antenna
Fig. 11 Antenna Gain
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(b) Reflection Coefficient of Horn Array Antenna

Fig. 12 Antenna Reflection Coefficient
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