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ABSTRACT

A Study on Optimal Design of the Antennas
for LTE-R Wireless Network System in Railroad

Park, Chae Og

Advisor : Prof. Cho, Geum-Bae, Ph.D.
Department of Electrical Engineering
Graduate School of Chosun University

Recently, wireless communications have comprehended into people’s lives
all over the world. Long Term Evolution(LTE) is being deployed worldwide,
aiming to support a data rate of up to 300Mbps with a bandwidth of
20MHz. Moreover, the fourth generation mobile communication system, i.e.,
LTE-Advanced, which will achieve a peak data rate of 1Gbps using a
bandwidth of 100MHz, is now being standardized internationally.

With the developing of the high speed railway, the train speed can
reach up to 350 km/h, so technical requirements for high speed railway
mobile communication system. Long Term Evolution for Railway(LTE-R) is
commonly considered as a promising candidate which can provide users
with higher data rate and lower latency. In recent years, to fulfill the
increasing requirements for novel broadband mobile communication systems
of High Speed Railway(HSR). LTE-R has been presented based on the
standard of LTE.

These wireless communication system generally require microwave and
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antennas. Dipoles printed on an electrically thin dielectric substrate are
commonly used as radiating elements in base station antennas as they are
low weight, easy to fabricate, and they also offer relatively wide
bandwidths and high polarization property. Microstrip—fed antennas for
wireless communications have been interested by many authors for
wideband operations. A single antenna is highly desirable if it can operate a
wideband. The antenna should be in planar form, lightweight and compact,
so that it can easily be embedded in the cover of communication devices. In
addition, a simplified feeding circuit is also an important component, because
it can reduce the transmission line length and the radiation losses. The
proposed printed dual dipole antenna is used width of the microstrip line.
The influence of various parameters on antenna characteristics is discussed.
The proposed antenna ca easily be excited by a 50[Q2] microstrip line and a
pair of parallel metal strips between modified ground strips and modified
microstrip feed line; good impedance matching can be obtained at 2.3 725
GHz and 5.1 ~ 5.2 GHz.

This paper presents a evaluation of the microstrip-fed antenna for a
LTE-R dimension suitable for the high speed railway condition. The results
show that the antenna for a LTE-R has promising potential to be used in a

high speed railway environment.
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1. VHF %4
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3. GSM-R %4
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Gare de 1's Estzt 713 A4S 98 515493 ICEY HE2=2 48 48
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4. LTE %4
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AFZAAA Srete] ARAAAL et e & ALY AL ool o

24 WA S olibstetel AA AA R WAMATA S F=shE A (59)%)
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;XE Z}—i— % (Ampere’s law) (59)
QXE = — oB (Famday's law)
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v° ot
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s 277
vig=-L 24 (63)
v° ot
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NAEA At AR debe Apa
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E [ Ho
= v — Q
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19 24. Biot-Savart’ law
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vector potentialS T3 th. wWEkA maxwell equationS ©]&3 4]  dynamic
vector potential ©] ¥+E3}lE equations T8 ¢ Ath h¥loje] WM o 7 EE
Red E(nt) = B S 7FAsE A (67)3 2

; x ; XZ = Noz + jw eouoz (67)

Faraday’s law S 23E RE3] A(rnt)=A (1) 2 7b4shd 2] (68)3}

_60_

Collection @ chosun



m
.ﬂ

V < (E+ jwd) =0 (68)

Aok 54 VxvV=0 CEREHE+ jud =— v Ve & F i, o] 7] A

[} -

_— —

—jwdA—v VvV 7F 5w 2 (68)el tidskd A (69)¢F #t

)
I

9214 + wZSOuOZ = ;(; . Z-F Jwegtty V) — ,uo} (69)

— -

2 (6NN ¥+ A jwegn, V Q) AO]AE AEE S o] A+ A= py)

KeXuNYeS|
= ©

iy

t}. (50:%:w\/% c9) o]ACZRE Al 7jeo scalar Helmholtz

B2 A (70) I 2

(V° +8)A, =— o, (70)
(V' +BA, =— poJ,
(V' +B)A, == py .

scalar Helmholtz ®A 219 = 2 (71)3 Z}

. 1o / J (;1)6*]’50\;7 ?\
_ o T

T)=
47 —7',|
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