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ABSTRACT

The most critical function of the Communication Based Train Control system is wayside and on-board Radio
communication. Radio communication must be safely made without errors. The standards for CBTC has not been
established yet, and research on Radio communication systems for use in Train control systems adopting CBTC
system such as the magnetic levitation train must continue. This paper will discuss the characteristics of Radio
communication technology currently used domestically such as GSM-R, IEEE 802.11, TETRA, MESH, and
WiIiMAX/WiBro, and will investigate the potential possibility of applying them to Train control systems.
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2.1.1 GSM-R

GSM(Global System for Mobile)& G&AAM AL&3ta U o]FFAE 54 Walolth, GSM 4 ¥4
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e ZeAe Fgow GSiRol g #AL AR, AT R AL A

o

11‘.9, [$)]
o
4
08:‘.“
.‘?,L‘
2
e}

* PFTAZANATG A7 FAEdANDG, AF, 4D
E-mail : kamayun@naver.com
TEL : (042)250-2794 FAX : (042)250-2777
o A gaduisty ARALYEY, 15, A
wex JTHAEALFG AN BFAGAIA TS, 2, v
werkx Aol A (F), olA}, ¥ F Y

ereree 19097 (), ¥4, B89



2} 4}oll = Radio Block Center, GSM-R %, Network Termination, ©]& AZA3}7] ¢ ISIN & 2 FA7]
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A48k A2 Mobile Termination @ GSM-R & <HelU7t &4 Ht.
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2.1.2 MESH
FASA e AFoe A v fEolA WA WAk AFRE FAFTAL Ast] AL N1EL
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MESHE Wireless LANZF= ©h2 A Adhoc =9} Infrastructure 255 FAld AYste F¢@ ¥4 %
A whalojth, AMulA HYE FIMA7|a A2 A oA .
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* OBU - On-Board Unit, MT2- Mobile Termination, NT - Network Termination



<¥ 2-1> WLAN =} MESH ®]x

T B 71 = WLAN MESH
Infrastructure | Client7} VIEY I A9 Access Pointtd SA7]o) A A& A YA Y

Cli t7ml'° ;07(—1 I=‘._}\]
Adhoc fent 2| 2 _ RELHER
Client: ThE EAl FA)0] £8-8 o} QAT Client 9F 47

MESHOIH A Qate 7152 oldleh 2},

- olF £E : A% 400 Kn

- B4l % 1 Mbps o1

- A1 ukAl ALl IP(Internet Protocol)
- 92 A2 : GPSYUE BEF YA AR
- A8 F34 1 2.4 GHz
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<29 2-4> MESH A% A1z (Motorola) <1¥ 2-5> MESHE o] &3 gt 7ol FA 54l

a3t zhel B4 Balol9le] Adhoc 715 olgstel @atel Aat zhe) ¥4 FAlo|
7Vssttt, o] 7]?:—-3 o) &3ta] o] Zu| MA A8l (Moving Block System)S 7@ 4 vk, Exp¢t Gk 1k
o] vlolE] 5412 MESHE Edo 22X Mz 91X ARE Fawol kA dat o] AZE #AT &
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@ & Ak,



<1Y 2-8 MESHE o] &% Ea 9% AR 44

2.1.3 TETRA

Tetra(TErrestrial Trunked RAdio)E #¥ EFo =24 4 33
AHojrt, TETRAZE A Qe 7152 obeieh o},

- Group Call, Individual Call, Good Voice Quality, Direct Mode, Queued Call

- Short Data Service, Packet Data, Security, Encryption

TR F395E 380MHz~400MHz =& 806MHz~870MHzol th. Call set-up A|ZHE 500mS o]violtt. &
OlHE A AT 4 Ao}, 300 kn/h EEAME FA FAo) st 74 =2 Azle 74
th. U9 Carrierol A Abg3te F34 92 25 KHzol 9 3he) Carrier T 4709 AHE& FAl9l
ek, 4709 A3 TDMA(Time Division Multiple Access) W2l o2 Aojdtt, TEIRAE FAEAN %
Mg AL Fag 9 (25KHz) S AHEEIER o g B WA vl Fuke AR Z &)
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TETRAE 540 24 SAEW ol sojg S48 ATt ATHE dolg BUL 21 FF2A

A
SE dAA Muja 2 AR so]E Au|zojtk, ©E HAA Mulia vE] A 27](128 Byte)o] &
2.8 A43tE Mujzolm, SR MujAas A £3¢ IP(Internet Protocol) H21& A4Sl Hiolg &
QAT F719) 7(128 Byte) 2 HAEdts An|zolr},
200kHz bandwidth
200 kHz carrier
GSM 8 channels
Half-rate GSM ¢ 200 kHz carrier
(future) 16 channels
PMR 25 kHz 25 kHz channel
8 channels / 200 kHz
PMR 125k 12,5 ki ch l
5 kHz channels
?&E;)pzé: s 16 channels / 200 kHz
25 kHz carrier
TETRA % 4 channels / carrier
32 channels / 200 kHz
<19 20> FAEAE F35 AL O LAY F

AYY AL volE A% SEE 7.2Kbpsol I, 47 A ZFE AR HAo) 28.8Kbps7tA| A
A}, TETRAE FA10] 4R (Base Station), 7IAF F3, FA7] FX, olF7 A R F§ FA7=
FARAY. FANANNE FAAH AAPE AW EA FuFH, A28 B A, AP
e, 7173 ZXE 71A= A ZA, 7| AFGAA 7], F
) BAE F FFA7, B REFAN, RF TA7 L AR FAY
Siemens AlollA] TETRA B33 85 = 54 AEL A5t ATt
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@ TETRAE o] &8 tlolg] T4l 4
Q1A FFHEY TFIS(Train Fault Information System)x ZxFe] TCMS(Train Control Mangement

System7} &% FANAHRE MRSE T3 A BARPYR A2Pog AFsx, o 1FHYRE
GUI gdoz #elAalA AFshe Aa"olth. TFISE A7 RS TFIS AW & FA4dT

- TRS: A xbo) Ax o] TIMSERE TAARE FAStaL, TFIS AW Z A4k, TFIS AujaE A8
A TFIS Ay~ 7]%0] X&F TCI(Train Control Interface) 2T E o7l X 5 ojof gtr}.

- TFIS A TCIE RE dxu4ARE FA8t3 [1SE Addct. A= 24 DBE 24 RE He
g, GUIstH R gl A Qe Fol~E AT grt.
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A4 FA(driver ‘s cab activation)
- A& (Propulsion Device), ATP/ATORX], AT A28, BzAY FFFX, EaF PATA,
g2l PIS, TRSSF Alg]d H4l
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2.1.4 WiMAX/WiBro

WiMAX(Wor ldwide Interoperability for Microwave Access)E Y& X9 AY3}7] A3 F454 W

Aoz FA EF IEEE 802.16& 53 F4 §4 Walolth, 2 7gE ALY WANY 77 % £
FAE A7) sl AR Aok, EE o]F Fol B FAlol YA A T KA

3.

WiMAX(e}ol W2 )= 7] &) 74 o]l B 4] wEytel =X &=
E AXIE 7180 A Ade 9 e FESE WS HIEEZ 3k Ao AGHe2E WiMAXE A
d9 £25 ¥ =9 FA dolgtn & 5 ok WiMAXel A A}ﬂo}“ A FoeE 2,360,
2.5GHz, 3.3GHz @ 3.5GHzolth. S-&vtatoA] WiMAXE o & 33 FuaE 2.3GHzol ).
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<1¥ 2-13> WiMAX -?HE
WiMAX:= wizwyalo g2 o)Xy Q39 w419l OFDM(Orthogonal Frequency Division Multiplexing)$& A}
&3, e Carrier™t AME ’S}E Aol ol of & 7| FHE CarrierE AFESIERE Ho| £&7F &



b H3 e BN A FA BAS Adn. A £2 As 48knol 3 A FE BT A
A 2ol ARA oz wolx ghrjelE FAlo| %% NLOS(Non Line Of

Sight) 7152 A 93l 20MHiz HYZ A Hd 100 Mbps E41 £5&2 BH3t o, WLANTHE T2 A A}
4 b AEFt olu] AgH o] Y= Aol ofel G E9 A7) whe} AR JHE’ ALFE S8

Aoz S4BT QS(Quality of Service)® AR A A W 24 FL ¥wge R
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<39 2-14> WiMAX¢} o8 39 7]&¢e] b’ < 2-15> A% WiMAX Ab&AF A4

Yeur

WiMAXe| A AMS-3l= F3kE 3718 Wolof 3l F34 too]= 2 §LAN 3} Zo] FulFE olF ) T4
o7 AE3tE Aol oy AiA} Fu AMREE Wn FY MuAE doof o). WiBro
(Wireless Broadband Internet)?] 7] H2L WiMAXS A9 A8 ¥4 &2 A8 2 A% HolA b

ol7} ATk, WiBro(gtolB2)E &9 A7} 5~6 Kmo] 2L B4l £E%& IMbps A XA OJFEEE <F 60
Km/holt}h. WiBrot $-Euatdr Exdoz BFS Ad 71 7T T4 B4 2oz A @A KT,
SAMSUNG % SK Telecomell Al A U3t Jom FA EFo 2 TE317] 4 A& Aasta v},
@ WiMAX/WiBro& o] &% 3%

a9 2-162 WiMAX 7[&S o] 83 A5 Fu e Aesto 7le 84 R 4L AFsta #3
Algoltt. §&&Eoke da WY 43& Aoz Ao AL VTR o 7FE F&5d
FUALAE AT A ] o, w4 Aol A4 ddel] 7z AL AR oA &SP S F
Ak, AE ol G FFA7IE, AR Wl A $5417] D dEuE AXT F T AEAM AT
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<3 2-16> WiMAX A8 FAHE™

+ OECD 2005 A &5
#+ RF Monolithics, Inc.A&x&
=xx Nomad A3 AF=., OCC: Operation Control Center, FMU: Fleet Management Unit, BS : Base Station
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<Y 2-17> WiMAX A% A1g 23

AY ZAFE B 60km/hol A 80Km/hE 1% F9 BAlolAM HF 14Mbps AFE =7 Ve x
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