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A Study on the Problem Analysis and Improvement Plan for the
Korean Railways Communication Networks

27l - A8H - e

Kyung-Hee Kim - Yong-Kyu Kim - Duk-Kyu Park

Abstract The research about the Korean integrated wireless network for railways is in progress. The network integrates
and complements the various railway functions. In addition, the network is trying to change from wire communication to
radio communication. The activities for the railway frequency acquisition are also in progress for the implementation of the
network. This paper analyzes the problems for the Korean railway communication networks. The problems revolve around
the dispersed network structure, the limited functions, the different communication methods, the technology limitation for
the communication methods, and the usage of the non-licensed band. Subsequently, we explain the current state and trend
for the foreign communication of the railways. This paper suggests improvement plans for the problems and also explains
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the expected efficiency for the improvement plans.

Keywords : Railway communication networks, Problem analysis, Improvement plans, Expected efficiency

2 2 A4 ) AEE AR B4R o %
& FAfsH: BEFATe] O A7 Ay Fo
ke

ek med wnk ofye, o FHE $Al
=
.

ol

k

U
A FEol Med AR F74 dns 9

s

|

| EAR S FAME UEL T FE, ATE s, dold T
Aow A% 223 Sl AiFAd) v sk, Al
S 3 o)
= T

[e

¢

ok

b ) AdRkebel wisto] All]katar,

1M B
92 et A Aol 0RTE $aY & gk A
% 430kme] A 15T} A AEe] AA 4dA

ol NHEHAT VR F o R JAs)
TAFEFel| it 7)o = st
3] ool = AEZE o] &3 FAAS At
S22 dAYAAGRL] $ A
el 3z gl F ol o] g AAA|oIA| AE o] el

F5e) A HAE o) 918 A iy A
HEY, A4 e} A4 2UE B 7)) A b
F AT FRFARS Mow s A5y AuAAY T
Zo] 9757 9o} olelgt 7ol thg T A%} A
Q

*Corresponding author.

Tel.: +82-31-460-5492, E-mail : kimkh@krri.re kr
©The Korean Society for Railway 2013
http://dx.doi.org/10.7782/JKSR.2013.16.6.534

of &S VA Zor AFEnt Vo A AT &
Goll W3k w2 Aq7F SO, Y APEE 0% o
FolA o glow, ZF Z)EIdel] tid @yt A e ol o
AT HHA R ofFojfra & ¢ glrh 2 Al
M AR ATl gk A7E A1AE AL Q= AR e
A S A T EAd S FEH R sk S
o] Jiadgete] tiste] ATt o= FF 7HE T
A 75 8] 284 5 3le Aot
AT U e S A Vs A B,
a8 ¥4, 71ed 34, 484 wde SHcE A
th olojA, s 9] A& A ARy} e Al AR F
Al A5 laste] £4 % viA Rt o2 FA4E AR el
gk 7Rl 9 sp Rkl gt Vg 9E =&t



FGA, P AA 5 QY TS NS hrEe A%
Ao A28, A Qrn] BUEY, A% Bl Agshe
AEAFY, SFRAAA LY, D95 FuA|2E Sk, 7
HEAS BT Y 715 ALY 2L FAB, 3
254 A% AALPIR AT FolehI]

A olel3t 2 FAYE) V)5S AR AAE T
of A 3teo] QA P W) YES AT FHH| 9
A = 3

<
N
(2 ol
w &
2 g
i,
o e
o Y
__HL; 1o
° %
G
)
of
>,
ol
Ir
[o
(<0
e}
-

A7l A&t At o] 55 £X|7} o] FolAof g
A %ﬂh%%?ﬂﬂmHIRJ%%ﬂxaéA%
AT, BAAE o) AEH 07 AvtE|ojof & Zolt). &
@*HU‘cﬂﬂﬂ@ﬂﬂﬂﬂ*ﬂﬂﬂéﬂﬂiﬂa%
bS]
Al
3}

ﬂﬁmﬁﬁﬂ
oz

-11)1

4o

=L =

StAY, FARF AAR AdEH] 2XF FHeke F
23] B} AlAHT ATEHAS W AR FARY Ve s
g2 48 5 oS Zlolt} uehA] HE Al g &
Jg—mq}g Aata, HA anE FET F UEF 4 &8
FRE] EA S RFY S YA 27} rtAE oo} Fir
212 8 &M
AR FElvete] HEBAIAAELS T FAIS A-StaL
NE 715 Aol TAGA o] TR QA gt &
Ax1e-3 WS Y8 VHF el 150MHz the] = 200kHz,

B

T

Ou‘,

I HE SNYS| BHF 24 U JjYe 57
sREEse|= 27 H163 M6£(20131 128) 535

| ATH2]. Ly
AEEE A8
o] X*:Loﬂ Ak

TRS 800MHz 4 % 1.5MHzE &
HE TS VHF A 2ES =3 o
I "oy Tl ErlseH, 5
A A7 wiEol TN ) A& A
A TR 20040 AR5 £33 T } VHF
7} E8Fo 8= Qlok =3 %‘%z%ﬁ*&ﬂ -3 4
2} 9)x)o] uwhg} EA2Alo] VHF, TRS-ASTRO, TRS-
TETRAE W7 =4 i = 63 AAE7] vt n&5ER}
3ol vlEa-gAlo] A71FUc). Table 12 = Aukd 9} 11
AT F7hE FAYA S vERdT
VHF F21%2 7 TRS 5218 2
oo, Fupp ALg-o] mnlslz] &A%
g e /dn) S 913l 400MHz the) 13 7}
AAdn] 98 98 18GHz Y 6x1d &
Table 2i= XA HEGOE AL F 53
Ebdli T},
ol9} o] F7HE, - E FAHA o] Arolald
FA SHA A, tiAll, FARGTIT AH e, a3 A
gk x| 7t 0%%374] At weby FAA S gl 3)ako]

&3
E% o] a&AS xolof ok

213 7| &M
FA el ARE Tl A FAEAS VHFSE TRS 8
2lo|t}, Adural o 7 oex VHF HH29) BAAE oLy 2+

ﬂll

i
olo
(o
ne
N
o

ool

ol
o ¥ o rIF ©

i
>
o R o

)
fﬂmﬂi M
Voo g &
ﬂﬁj‘Ol%mogg

Table 1 Communication system status for the railways communication network

) Communication Methods
Section
VHF TRS-ASTRO TRS-TETRA
General railroad Whole section ©
Seoul-Gwangmyung ©
First period Gwangmyung-Daejeon @)
Kyungbu high speed Daejeon Downtown ©
railroad Daejeon-Dongdaegu ©
Second period Dongdaegu Downtown @)
Dongdaegu-Busan ©
. . . 4 ©
Honam high speed railroad Osong-GwangjuSongjeong .
(Under construction)

Table 2 Frequency usage status for

the domestic railway (licensed bandwidth)

Bandwidth fc Interval f¢ Total
Section Utilization Band # of Channels andwi or fretvat for 0 a_
channels channels bandwidth
ion fc
Operation for General 1, o) 1) 4 25kHz 25kHz 200kHz
Railroad
) Train Protection 400MHz 1 8.5kHz Not related 8.5kHz
Licensed on for Hlich 51 N .
band Operation Qr igh Speed 800 5 for eac tragsmmswn 25kiEz 25kiiz | SMiiz
Railroad & reception
Video for cabin & 6 fi h t issi
ideo for cabin 18GHz or eacl ran§m1551on 10MHz None*) 120
platform & reception

*) In case that a channel is used, its neighborhood channel can’t be used.
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Table 3 QoS parameters for GSM-R (ETCS) AN A8l Ax)-g-H e, AN A S tokslA] o] 45
QoS parameter Demanded value | Probability 2 QI 1]. Table 5+= 8¢ AE SAY 4 AFEE S UE
Call setup time 6s 95% ATh5].
Failure probability for 1% 100% AAASE F9& vZe T2 Ytelx GSM-R F21%
call connection ’ ° A& AR TR o &8 Folth {9 o9 57t F
Transmission failure 10/h 100% GSM-RE& #8313 Sl =7k thah 2oH5.6].
Delay for data transmission 450ms 100% * Saudi/Turkey/UAE
- — + Algeria/Libya/Morocco/Tunisia
Period for transmission - .
i Is 100% + China/India
ailure
+ Australi
Repair time 7s 100% s I:a 1a .
= 00 + Russia/Turkmenistan
Error rate 10 ’ + South Africa
Table 4 Frequency usage status for the domestic railway (non-licensed band)
B idth fi I fi T
Section Utilization Band # of Channels andwidth for nterval for ota'l
channels channels bandwidth
) CBTC 2.4GHz 20MHz SMHz 83.5MHz
Non-licensed T -
band Monitoring . or train 5.8GHz 20 10MHz(Indoor) 480MHz
operation 20MHz(Outdoor)
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Table 5 Usage status for the foreign railway communication networks

Nation Communication method Self-network/Leased network Frequency bandwidth
. 1727,5 - 1732,5 MHz and 1772,5 - 1785 MHz
Australia GSM-R Self-network 1822,5 - 1827,5 MHz and 1867,5 - 1880 Miz
Belgium GSM-R Self-network 876~880MHz, 921~925MHz
Bulgaria GSM-R Self-network 876~880MHz, 921~925MHz
China GSM-R Self-network 885~889MHz, 930~934MHz
France GSM-R Self-network 876~880MHz, 921~925MHz
Great Britain GSM-R Self-network 876~880MHz, 921~925MHz
India GSM-R Self-network 907.8~909.4MHz, 952.8~954.4MHz
Japan Self-method Self-network 400MHz Band
Russia GSM-R Self-network 876~880MHz, 921~925MHz
South Africa GSM-R Self-network 885~889MHz, 930~934MHz
Taiwan TRS-TETRA Self-network 380~400MHz
USA Self-method Self-network 220~222MHz, 900MHz band
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Table 6 Communication method comparison for the integrated wireless networks for railways

Communication method Advantages Disadvantages
. . . . - Considering to change the communication method
- Being used in the most counties as the wireless . L
L . because of the limited function in the constructed
communication network for railway .
GSM . . counties
- Verified method for railway . . . . .
. - High probability to be subordinated in foreign
- Practicable method that can construct fast
technology
- Owing to LTE, the maintenance risk by the
- In case of a malfunction, fallback system to be used | uncertain market
WCDMA because the WCDMA was constructed nationally - High construction cost relatively
- Possibility that can utilize domestic equipment - No construction cases for the railway
communication network
- Owing to LTE, the maintenance risk by the
- In case of a malfunction, fallback system to be used | uncertain market
WiBro because the WiBro was constructed nationally - High construction cost relatively
- High technology level in domestic - No construction cases for the railway
communication network
- Low compatibility among the different equipment
-1 ibility to enh: th il it
- Probability to cost down in the short run because of the mpossibility 0, enhance . © rafway system
RS TRS that is being used in the partial section for railwa; (Absence for the image function)
1 u 1 1 W
& P - Long time delay due to the frame length and hard
hand-off
- Strong candidate method as the worldwide next . .
. L. ) - No construction cases for the railway
LTE generation the communication method for railway L.
. . . communication network
- Possibility to dominate the market in advance for LTE-R
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