gxtdo] =S 28t

200749 % OHEt™D|st s StAst=Ual =28 2007. 7. 18 - 20

FUSN JIE B

A Study of Radio Communication for Train Control

Jae—Ho Lee, Ducko Shin, Young-Gi Yoon, Kang-Mi Lee
Korea Railroad Research Institute

Abstract - ZEA2Eo) M AxpEa o] kAT GEALS DA oA

22§l °l°H 7”45 1tk 719 dAaAlol = %“1@32 AZIZE 79

o2 o]Fo] 12‘% AEZ R FAFOR E7Fe 930 E, FA10

F HESY T% dAs] dd ARIRE AT 2 PR

‘”*i*]ﬂ S 7o e AZE FHY dAAR WEE AT

a9tk 1314 olgjgt WA o R Wale FALTU EAHE

*1% AF AEsE FF8 Joy EAE oFdte AEAE &

ol A 7H%§% e *W‘Oﬂ Atk

welr] 2 =R s d AgeA ZA 2 n58 dAA o 3

£37] flffl TR A7 5011 iate] APAEE )
.M B

AakAl o & X]o A5s B A3 978 ATgoRN A9

SHNAT SALES ATHE o] BEolth wetd /|29 AAA

of AAE Adste A=IZY GHS Eﬂo}i iAol 9 HEg

B3 “‘40?71 A% AAE ATT 5 Y FHE P FAEA
7o 2 sk ZPZﬂOU} HaAol tF A}

A A8 71Es Aol datAlold Hasd £74 3}

A& AN=7t ARAASE vgoz APHu g 283 37

d o o]

7]

o ofy

A

o ﬂllO

J_’—;:T‘ o5t thet e AF U A83}yp ofA Qz:llxjwi‘_
|3 Azl stk mhebA 71Ee] ﬂhilig} Ad ks Fef

P ogle 245 whdstel AAY daA &2
7] f8 & 04?7} AEH

[z ]
=
A

¥y e N
tlo 2
N

30

F e

offt oyt Il Lt
> {1l

of Mt

-

02 A Fo AL FE3 A2} A
G5¢ len, 20164 B4 A3 59
O ER LR R
i

N
fo

N2 T

o
=

s 2L

-

bl e
)
o

0 [o
F‘x
N
e
mlo JN

2.2 B

21712

aapaole] 71EE P ALIRE FAENOR
Ulo o]z%o] xl-go]_;q ]. 03,4};1]0101] 7].2]— _ﬂz[:;gg_ o
o MANE Suaed Ao ¥ AN Ee

A&EOR o] EAE Z1l°10}7l A AES F4A s w4
BA/Ee RH0R R SR £E 0|54
AL WA Aoz LN ST EAZRNRH 0k
FE e AEAEAA G LAXES AT ok w7 @
dErdz e Yeds Lo G mE ALY Ao Wt
A7 e 7]&o] Jubd 1 E3 F7pHe Aol | Ao}

A2 e 448 1450 43 54 4 el 4% vl e
o Qo EAEE AL WA o] B A el AY/ERHE
azte] B4y At wAss b 5 shdel 1A= el E}
Fo A7k EAd ALE Fusteln ) gl FHEN /EEL
E}‘ﬁ;‘% ATt me dad F5% Ja& EL‘*%L F hofof
Ba AR 15 GOl ASHEE AN @AY A AL
T A RHl7E ofFoAA A g TleEe] 7] WAl AR S
shof BAT)

2o
mf i
32 §

2.2 GSM-R(Global System for Mobile Telecommunication)
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2.3 CDMA(Code Division Multiple Access)
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o " Specification
v GSM-R IS-95 CDMA
Mobility Up to 500km/h 400km/h
Soft Handoff, Softer

Handoff Soft Handoff Handoff
Bandwidth(MHz) | UL:8767915/DL:9217960 | UL:9257960/DL:8807915
Channel spacing 200kHz 1.25MHz

Data rate 9.6kbps 128+9600bps
Data modulation GMSK QPSK

Coverage 3750km 0.272km

2.4 WCDMA(Wideband Code Division Multiple Access)
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T+ Specification

Mobility Up to 500km/h

Handoff Soft Handoff, Softer Handoff
Bandwidth UL:192071980MHz / DL:2110MHz 2170MHz

Carrier spacing 5MHz
Spectrum efficiency Sbps/Hz
2Mbps at Okm/h / 384kbps at 60km/h

144kbps at 100km/h / 64kbps at 120km/h
16kbps at 160km/h

Data rate vs Mobility

Chip rate 3.84Mcps
Data/Spread modulation QPSK/ UL:QPSK, DL:BPSK
Coverage 272.5km for vehicle(best 8.5dB)
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o n Specification
- WiBro WiMax
Mobility Up to 60km/h Up to 150km/h
Handoff Soft Handoff Soft Handoff
Bandwidth(100MHz) 2.3GHz™2.4GHz 3.3GHz™3.4GHz
Frequency efficiency 3bps/Hz 3bps/Hz
Channel spacing 9MHz 10MHz
Data rate 3Mbps Max up to 72Mbps
Data modulation 64-QAM 64-QAM
Duplex TDD/OFDMA TDD,FDD/OFDM,OFDMA
Coverage 1km(Max 5km, rural)| 3km(Max 50km, rural)
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