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Design of 5G Broadband Base Station Antenna Based on Multimode Fusion

LIU Jianle, ZHANG Bing’
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Aiming at the multi-band requirements of fifth-generation (5G) mobile communications, this paper designs a broadband
dual-polarized base station antenna suitable for 5G base station applications. The base station antenna consists of two pairs of loop
dipoles loaded with arrow-shaped branches, two Y-shaped microstrip feedlines and coaxial feedlines. Using the principle of multi-
mode fusion, the broadband performance of the antenna is achieved by loading arrow-shaped branches, which generate a strong cou-
pling with the dipole arm and excites a high-frequency resonant mode. The antenna is fabricated and tested, and the measured results
show that the antenna has a port reflection coefficient is less than —10 dB, the port isolation is better than 21 dB, the in-band gain is
(8.6 = 0.8) dBi, the half-power beamwidth is 67°+ 3°, and the cross-polarization discrimination is higher than 22 dB in the operating
band of 3.4 GHz-5.1 GHz. The designed broadband dual-polarized base station antenna covers the dual 5G communication bands of
3.4 GHz-3.8 GHz and 4.4 GHz-5GHz, which can contribute to solve the deployment problem of base stations with tight site resources.

Key words: base station antenna; high-frequency resonant mode; broadband antenna
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Fig. 1 Illustration of the mechanism of broadband antenna
design based on multimode fusion

(a) Several excited modes of antenna; (b) multimode fusion
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Fig. 2 The structure of proposed broadband dual-polarized

base station antenna structure
(a) top view of the antenna; (b) 3D view of the antenna and

feeding structure
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Fig.3 The design process of the proposed antenna
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Fig.4 The |S,| of antennas with different structures
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Fig. 5 The current distribution on the inner parasitic branch
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Fig.7 Photographs of antenna

(a) bottom view; (b) top view; (c) sideview; (d) 3D view
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Table 1 The optimized parameters of proposed antenna
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Table 2 Simulated and measured results of the proposed broadband dual-polarized base station antenna

LIES Gain({/j £L/540) /dBi HPBW ({77 5/50) / (*) XPD(f7EL/540) /dB FBR(fiFL/5:01) /dB
3.4GHz 9.4/9.2 64/66 25/23 18.8/19
3.8GHz 9.3/9.0 65/65 25/23 18/19
4.4 GHz 8.6/8.5 70/70 23/22 17.8/18
4.95 GHz 7.8/7.8 70/70 35/34 21.4/22.7
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the proposed antenna
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Fig. 9 Measured and simulated radiation patterns of the proposed dual-polarized antenna when +45° polarized port being excited
(a) 3.4 GHz; (b) 3.8 GHz; (¢) 4.4 GHz; (d) 4.95 GHz
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Table 3 Comparison of the proposed broadband dual-polarized base station antenna with previous works

SCHR AR CRHXTAE 98) RFQA2) 3E XAALLE R /dB WAL /dB
[16] 1.39~2.8 GHz (67 %) 0.460.46<0.35 19 30

[18] 1.69~2.77 GHz (41%) 0.44X0.44X0.24 19 22

[20] 3.2~3.9 GHz (20%) 0.37X0.37X0.17 28 40

EN'Y 3.4~5.1 GHz (40%) 0.38X0.38X0.25 23 21
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