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ABSTRACT

To study the feasibility of applying wireless communication technology to the control of train for the

effective control of train and for the reduction of cost and time to construct the necessary infra structure, we

investigate into the application of the existing commerciad WCDMA network to CBTC (communication-based

train control) to grasp the obstacles and propose the solutions to circumvent them. The obstacles can be

categorized into the hand-off problem, the interference problem near the stations, and the problem of radio

shadow areas. We propose, as solutions, the cell overlap method and multi-terminal approach for the

hand-off problem, the cell sectoring method for the interference problem, and establishment of new base

stations along the railroad both to provide the wireless train control and communication service to the

customers on the train which was otherwise impossible because of the shadowing effect.

LA B

LRE o]gske wE el vls E28e &30l ol weprbA Xl whet, &4 SR
A rEs A AR Fodo] dE F4H A vy mebA &A1 Ak AlojE T3 RS &
e Aastr] fgk ¥ e A e H A LA, 7]1EE] GAF AlojelA gyate] AR Ves A
sto] 1 &S Folv WetER AEHI

olgiet dx A& ATE Y9 vy dFoR AL AXAEANNE B T4l Ve T Al
o] 719 AEE Axsta o, o] B ARE AT vk fEvtA R R T840l
g2 o Ha Qe v Bo E84 AR 295 e Wek vido] AQ eHA H Tt ool uf
g} o] ol = FAl FAlel &St daf Ao} V)Ee] FAEA VES g8t 7N FE5T §4 B
T 9 #e o vES Aisks Weks AE S HAdh

B oA AA ARSI 3l WCDMA 32 CBTCe 2] A& 7Hs/d& HEsFL, CBTC 44
Aol e = Q) BAIEY 1 oaE Weks Alsth Ak Ao AMEEE FA Bl Ve o
ot A Fask At A S AL njgoR FHIAALE Hale] AR FAl 7eE o] g35ke] <t

—+

MUK : S, MIHESABSHE, WL
E-mail : eun@ieee.org
TEL : 042) 821-6864

+ HIER, SY0ED, MNESSADER SAME
o HIBIE, EH0SD, FESABS, AR

oo HER, BTI|SPY, SRAHOSHATY, MY
o2, HEISATR, AXHOSUN DA, HYADR

1138



A

A

oﬂHL CBTCE] “g 2l thsl

[

=

ON

J3} A2 E FrE] Aot o] =7 P tha ) 2k 2
g shar, 3 FellA= CBTCY &9} CBTC § 4l A&
748 WCDMAE CBTCell 2§ st Al thall A7 gr}. 4 oA+ 48 WCDMAE CBTCel| 4]
£ 3w s 5= 9l FAAY 1 AAS A4 Fo

L

2. CBTCS A9

CBTC(communication based train control)A] ~®lo] &k x}aFs} x4k ZAFEIZFY] &2 el obdk o)
B ®3FE o]gsto] AAE Alofdhe AlAELS Welttt CBTCOA = 72 4abrt 4t &
b ZpA e S5 o9l 91X A, vlo]Z(FAake] ddl 912 BA) T& ol &dte] date £ 4
of FAg Tl A AFEHZ At AFE el g Gk 14E Aojsitt & 7|E]
] 2o odzte] YA BALH 0w AA A n CBTCOM% AHHO=
32 9 A5 T A Az Begy] Wi AR S ALY 5 v 9 fA B v g
%o® =49 4 Utk Eg CBTCE ETCSS GSM-R¥}; 7

= A ZAE A ste] AFgata ok AA 7HE Wol AFEH AL Qs Tk

ISM HHE= /K]—%—‘S}‘v}f —‘[j‘
2 24 GHz Hlele|th1][2].

3. CBTCS} WCDMA®] AA +A4

3.1 WCDMA A AElS o] g3k CBTC
1% 12 7]E CBTCY §4l AlAHY] 75 555 YERd Zo|th3]. CBTC Al AHS o] &3t
Az Aol £=AE Qokstd o 2

O A% sz} FHsA A2W ERAZGETYH a9 94 dEE Y drh

@ AAFe A AR 2 HFEHolA A Eo] R AF-AET A Hloly Y-S Fal
A% AFHE AFdd

@ =4 AFEAAME 7 Ak A ARE TSR FA st A UMENAE S8l 49 Al
o] 71} AFdA o] Agddrt

@ 94 A= FA oy FATE T3l DA Alo] HHE Ao E dFdtt

A A 3 T CBTCE 74 LANe ©] &35t 4 dlolE] FAlE kil A|utk, o] =<

M= 48 WCDMAE ©] &3 CBTC AAIE A7 sttt

s 2ol SHAl AA Holok Frt[3]
BE el AA AT 2Rk B4 "Has AgPozu AIPR o R #gle] kg

1139



ofy

% A Qdah #e A AE

A EEA (ATS)
ool 7
CBTC %9 Alo7] CBTC H%4]
(Zone Controller)
A, B
iR
CBTC || #¢ LAN || CBTC A =2
Rz <« A A o BEEA -
A FE AFE
Sm) 2} A2k
< EWXEY *I
1% 1. CBTC SAIAAHY Vs 5%
3 1. WCDMA 7] Apok
T 7 Specification
Mobility Up to 500 km/h
Handoff Soft Handoff, Softer Handoff
, UL : 1920~1980 MHz
Bandwidth

DL : 2110 MHz~2170 MHz
Carrier spacing 5 MHz

2 Mbps a 0 km/h
384 kbps at 60 km/h
Data rate vs Mobility 144 kbps at 100 km/h
64 kbps at 120 km/h
16 kbps at 160 km/h

Data modulation QPSK
Spread modulation UL: QPSK, DL: BPSK
Frame duration 10 ms
coverage 2~2.5 km for vehicle(best 8.5dB)
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