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Phase Adjustable 4T4R Sector Antenna for 5G

758 4T4R AlE] gt

M

%] ol

O

e

-0l

Jong-In Choi + Bom-Son Lee*

Q o

B =2 5GE 4T(transmit) 4R(receive) 712 = QHE|vol] &gk 02 A 7|X] = Ar|od|A FHEE 4719 RF A3 E
etelute] 47 o] 7t XER FA5E RF 21359 4E 22 F UEF sk 9 240 7Hs e tevE AA|, A%
2 54S TAAT G52 S ol FFA 3Abel A ARSI 3l 5G %(3,400~3,700 MHz)& 7]F 2 AT
Qe ue] WA ARE FEHT 100]F 08 282 A5t 419 XTER FAHEE 4k 419 TER FAHE
AEAZnt TES YAS 2-T 5 9 A 27| (phase controller) 7t 1o, IR AF ZHte] ASM R =
AR o) e ANFE By e 71289 o] MBS stUE AFsr] 98 28717 £dHE BEo if&ﬂ—t—tﬂ, LA
< W LA Feley] 9As Aelth AfH A telue] oFte] A% AES 91 AWH AAHH, o]AS H X
E X E(test port)E AHEETE o]} T S T3 7IAS AHERH U 7t XE] F4EHE A s
FTUSHA BE F dom, AA AFste] 7t REW ) AfolE 5° o] E 1T F QL E Yok = Q8] 7t xEY
M o] AUt ohyel, XEO A AHAE Z &4 glo] AfEA HEYe] 758 F UxE T

Abstract

In this study, we present a 4T (transmit) 4R (receive) base station antenna for 5G. Furthermore we design, manufacture, and analyze
phase-adjustable antennas that allow four RF signals supplied from the base station equipment to match the phase of each of the four
ports of the antenna. The bandwidth was designed based on the 5G band (3,400~3,700 MHz) used by three mobile telecommunication
companies. The radiation element of the antenna is configured to supply power to four ports consisting of two columns of dual polar-
ization 10 arrays. Each transmission line fed to the four ports has a phase controller that can control the phase of the port, and each
transmission line that has passed through it includes a module that includes a coupler that separates small signals and a coupler to
combine into one. The combined signal was connected to a connector for signal detection outside the antenna and used as a test port.
Using this configuration, the phase of the signal supplied from the base station equipment to each port of the antenna can be adjusted
equally, and the phase difference for each port can be realized within 5°. Thus, separate services for each port and combined services
of the ports were freely implemented without significant loss to enable beamforming.
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Fig. 1. Combined patterns by phase differences.
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Fig. 2. Element configuration of 4T4R antenna.
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Fig. 7. Fabricated phase controller.
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Fig. 9. Exterior of the fabricated antenna.
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Table 1. Development goals and final implementation of

main specification.

Main specifications Unit | Goals | Realization
1. Return loss in bands dB | <—14 | <—15427
2. Antenna gain dBi | >155 >15.53
3. Beam width (H) Degree| 6319 | 54.1~66.7
4. Beam width (V) Degree| >4 >4.99
5. Phase error Degree| <5 <0.99
6. Compensation for antenna gain| dBi >3 >10.57
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Antenna gain (dBi)
Frequenc; PI1, P P2, P4
(ISIHZ)y B Pl P3 Re\’/ersi: F2, M Re;ferse
qual phase phase Equal phase phase
3,400 17.17 6.60 17.77 —0.94
3,500 16.87 —2.56 17.57 3.50
3,600 17.92 —2.86 18.62 —3.94
3,700 17.70 —2.30 17.71 0.07
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(d) Port 1 & 3 Reverse phase horizontal pattern
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