SIFEETI =2 N16H K62 | pp.519-527 (201349 128) ISSN 1738-6225(Print)
JOURNAL OF THE KOREAN SOCIETY FOR RAILWAY VOL.16, NO.6 | pp.519-527 (December 2013) ISSN 2288-2235(Online)

AT A5 YT V1E L EF 5
Technologies and Standards of Future Railway Mobile Telecommunication
=4 - dEA - 0|l - HE3] - 48+ - HE

Byungsik Yoon - Junsik Kim - Sukjin Lee - Kyung-Hee Kim - Yong-Kyu Kim - Duk-kyu Park

Abstract Mobile radio technologies have evolved in the railway industry offering seamless connectivity and various
functionalities to improve railway service. Recently, advanced mobile communication technologies have enabled a new
level of railway customer services with more efficient railway operation. Since the LTE mobile communication technology
offers many benefits and better performance for new railway services, it is considered to be a strong candidate for the future
railway mobile telecommunication. However, communication networks in the railway sector are critical for secure operation
and have stringent requirements for reliability and safety. In this paper, we explain the requirements for the future railway
mobile telecommunication. The LTE, which would be the future railway mobile technology, is analyzed against these
requirements. We also introduce the current state of standardization for the future railway mobile telecommunication and its
implementation plan.
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Table 1 QoS parameters for GSM-R (ETCS)

¢

off

Mo i My

(

-

™ o f2 ool

Bl Axte} phAAl
F(Moving Authorlty)
AEAE O]%ﬂ R
& 7S

=
FAHES

ste] QoS L
Ax} Aol A
u|gko] w ojof oh 99%4
ETCS dlo]EEo°] 0.5% ©] oH xmi AZHE 7 oF gt 8.

) LﬂE"JEL gl ﬂﬁiaﬂ
A=A, Daf 3 Ao :L?ﬂ
1%4 22 4zf qkde| = Al
AEa MESZS] 7H8/do] At A4 Fal
o}of 3ttt whebA Fig. 13} o] -4 ]

el w}aw
wr}
EECEEE L

QoS parameters

Demand value

Call setup time

10s (100%)

Connection establish
failure probability

< 1% (100%)

Data transmission delay

0.55 (99%)

Error rate

< 1%/h (100%)

Duration of transmission
failures

< 1s (99%)

RBC A

RBC B

Fixed Transmissior|
SDH Optical R

A HE SERMY J1E U BES S8
IRA sl 2 A163 M62(20139 128) 521

roh

gbopet FA AW AL o] TEHE s, Aaf T &
& 20 VA= B RY FAl] RS FAlshs AR
H] A]2~8l(Hot-Standby) 715 7FA1aL Qlefof sh, gkof &
S 5 V1AM ezt st e A
of AdS A FEF AAEoF FH9,10].

(3) B A e A G AARE A 7] e S AA
o dE SFATEel A b=l Fadh dxf ok 3 7]
© o ofuelth L3 B, A4y 5 AR AR T2 /\l
J

& S5k 71 dAb= ARl 5

Holn ¢85 AE A8

U
ol A e e

w A Eakar o

@) BxAg 3453 715 Ast T a4 3 &
S e Ax Fore] B s 24 T3 Ve
o] A g=ojof 3t} A AR SAHES) VTR E 4
71 AEel BA 7] A S B3 dA YS9
st ud Bk 54 A9 Ul 52 54 AR OF F
3t 54 A9 Ul dx FARES Y3 UE 5o] EA%

ot 2 A FEFAAYS [P 7|Hte R F5E o Ao]
22 tJXE Voice over IP (VoIP) 7]&o] £04E o]t}
olu] 34 Z9l Fekike] A AAZre] AA 4 S35 A
H| 2~ F4E #9544 "t dRbdox A FZERt dlo]
B Aol 200msec ©|3t7}F HoJol AAG B35 HHE
A8k 4 qloh

(5) AL 34 34 7le: A F AFF 2
AL oll7F AAPE A sl 713 52 BAAE 0]
of A g8 5= lojof gt wekA WS- FHS 348 &
A AR HE Bl HAgE A 7)so] Bastth

£ 591, GSM-RAX = Gat &5 S&loll gt 5474 A
7]—0 1% o|sl= A3l /\)\oq Az} S2AN NG 18
E3l a4 AT 2% olstE Astal 3tk Table 2
GSM-ReIA 4 odt A 34 F3te] o ié%ﬂ Q7 Al
7ho] th8].

@
MSC A

MSC B

Network [ J [ ]
J

Overlapping cell coverage

Fig. 1 Fully duplicated network with overlaid radio cell coverage for the GSM-R system



Table 2 Call setup time for GSM-R
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Tput vs SNR typical example DL result
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Table 3 Function and performance comparison for LTE/LTE-R

Function/Performance LTE LTE-R Note
Speed 350 km/h 500 km/h
Railway voice service Not available Group call, Broadcast call, Railway Emergency call IMS based
Railway call process Not available FA, LDA, Fast call setup IMS based
Network Public network Dedicated network IP based

Duplicate cell coverage Not available

LTE based duplicated cell coverage scheme

QoS for mission critical application Not available

QoS control for railway application
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