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Design for In-building Repeating Antenna Included
Fire-fighting Wireless Frequency Band

Kim, Sung Min

Department of Radio Communication Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

Communications infrastructure being built for a variety of mobile comm-
unication services such as MIMO, Wi-Fi, 4G, etc. However, inside buildings
or offshore plant structure have problems of propagation blind region. In
addition, propagation environment of fire safety of fire-fighting also have
same problem. Especially high-rise buildings should be supported within the
fire-fighting radio services in recent years. So, In this thesis, proposed
in-building repeating antenna included fire-fighting wireless frequency band
design.

In Chapter 1, research background and necessity were presented. Why
designed integrated In-building repeater antennas included fire-fighting
band. Antenna used for the repeater.

In Chapter 2, multi-band antenna by multipole were presented. Antenna
were designed biconial upon dipole to reduce size. To realize multiband
resonant characteristic, same size dipoles are considered. Designed antenna
have resonance fire-fighting band, repeater band and Wi-Fi band. Mea
surement results of proposed antenna has a good agreement.

In Chapter 3, monopole antenna have directional radiation pattern were
presented. The important parameters such as distance between parasitic
element and a center monopole, and each height of a center monopole and
4 parasitic elements are simulated to obtain good antenna characteristics at
multiband resonance. Measurement results of reflection coefficients,
bandwidth, 2-D radiation pattern and gain are agreed well with their
Simulation results.

In Chapter 4, cross-discone antenna were presented. discone antenna
were tried to obtain a broadband frequency. The conclusion of this thesis
was summarized in chapter 5.

KEY WORDS: Fire-fighting Wireless Frequency 454334, Inbuiding

Repeating Antenna 129 F717] <HElL, Monopole Antenna R <Fe|u}, Dipole
Antenna tho]Z <¢tE|u} | Discone Antenna T} A2F <He|Lh
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Fig. 1.1 Overlapping investment repeater in building (LGU+, KT, SKT).

e
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Divider

Divider Antenna

Fig. 1.2 Configuration of antenna combination.
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Fig. 1.9 Horn antenna.
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Table. 2.1 Design parameters of proposed antenna.
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Fig. 2.16 Simulated and measured 2-D radiation pattern of design antenna.
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Fig. 3.1 Monopole and parasitic pole antenna design.
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Fig. 3.2 Antenna structure with variation of
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Fig. 3.3 Simulated reflection coefficients as a function of variation of Z,.
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Fig. 3.4 Antenna structure with variation of
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Fig. 3.5 Simulated reflection coefficients as a function of variation of W].
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Fig. 3.7 Simulated reflection coefficients as a function of variation of Z,.
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Fig. 3.8 Antenna structure with variation of and L,.
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Fig. 3.9 Simulated reflection coefficients as a function of variation of D, and Z,.
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Fig. 3.11 Antenna structure with variation of and Z,.
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Fig. 3.12 Simulated reflection coefficients as a function of variation of D, and Z,.
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Fig. 3.13 Antenna structure with variation of and L.
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Fig. 3.14 Simulated reflection coefficients as a function of variation of D, and Z.
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Fig. 3.15 Varied position of parasitic pole element by angle expression.
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Fig. 3.16 Simulated reflection coefficients as function of parasitic element degree.
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Fig. 3.17 Structure of designed antenna.
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Fig. 3.18 Simulated reflection coefficients of a designed antenna.
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(a) 445 MHz (b) 890 MHz
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Fig. 3.19 Simulated current distribution at each resonance frequency.
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Fig. 3.20 Photograph of a fabricated antenna.
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Fig. 3.22 Simulated and measured 2-D radiation pattern of design antenna.
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Fig. 3.23 Simulated and measured gain of design antenna.
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Fig. 4.1 3-D view of proposed discone antenna.
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Fig. 4.2 Parameters of base discone antenna.
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Fig. 4.3 Feeder structure of designed antenna.
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Fig. 4.4 Simulated reflection coefficients as a function of variation of H,.
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Fig. 4.6 Simulated reflection coefficients as a function of variation of ;.
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Fig. 4.11 Photograph of fabricated antenna.
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Fig. 4.12 Simulated measured reflection coefficients of design antenna.
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Fig. 4.13 Simulated and measured 2-D radiation pattern of design antenna (X-Z).
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Fig. 4.14 Simulated and measured 2-D radiation pattern of design antenna (Y-Z).
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Fig. 4.15 Simulated and measured 2-D radiation pattern of design antenna (X-Y).
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Fig. 4.16 Simulated and measured gain of design antenna.
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Table. 4.1 Comparison between commercial antenna and design antenna.
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Hla A AhE SA7] bEUH1S] H2g HHY
824~894 MHz
440~450 MHz
=T 1,710~2,170 MHz
819~2,650 MHz
2,300~2,690 MHz
HEARA = -10.88 dB -12 dB
824~894 MHz = 0.5 dBi 440~450 MHz = 1.6 dBi
o] 5 1,710~2,170 MHz = 1.5 dBi 819~960 MHz = 3.4 dBi
2,300~2,690 MHz = -1.5 dBi 1,710~2,650 MHz = 5 dBi
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