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Proposal of Wireless Communication Method and Candidate Frequency Band for
Constructing the Integrated Radio Networks for Railroads
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Duk-Kyu Park - Sang-Yun Lee - Byungsik Yoon - Yong-Kyu Kim

Abstract These days, interest in radio networks for railways has increased both at home and abroad. In response to this
trend, not only the existing radio networks which focus on railway control signals but also the next-generation integrated
radio network that can send videos and manage mass storage data are actively being investigated. This paper proposes wire-
less communication methods to establish integrated radio networks for railways. The paper further suggests a candidate fre-
quency band that could be allocated as the frequency band for railways among the frequency bands currently used in Korea.
Based on this paper, we can expect that the domestic railroad will operate more efficiently and that security and conve-
nience of the railroad will reach a superior level. In addition, the Korean integrated radio networks for railways, which cope
with the changes in the global technology market, will be established.

Keywords : integrated radio network for railroad, wireless communication method, candidate frequency band, LTE-R
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Table 1 The current situations of foreign countries and their plans for wireless railroad telecommunication

Classification Control | Communication Frequenc Main contents
i u
method method duency
* Plans to build GSM-R compulsorily in core lanes by 2015 (including upgrade of
existing network), and expect to reach 40,000 Km by 2020
ETCS 800 * United Kingdom: RSSB expects to introduce LTE-R in 2020. Suggests to introduce
Europe GSM-R .
Level2 MHz multi technology
* Spain: Promotes cooperation on developing LTE-R
* France: Utilizes PPP method for establishing GSM-R
« Started to develop CTCS in 2002 and adopted GSM-R as wireless communication
technology
China CTCS-3 GSMR 900 + In 2005, l?uilt and operated GSM-R on Dagqin Railway with Huawei equipment for
MHz the first time
 With equipment suppliers as the center, considers to introduce LTE technology in
high-speed railway
ETCS 900
India GSM-R * By One Indian One ATC policy, expects integrate method with GSM-R
Level2 MHz
400 * The first case that built wireless railway network with TETRA
Taiwan D-ATC TETRA MEL * Chunghwa Telecom, the largest telecommunication company in Taiwan, examines
z
operation of LTE in high-speed railway
400 * From 2011, East Japan Railway Company began to use the method applying to
Japan ATACS Special ML urban railway
z
* took about 17 years from development to operation with basic functions
ETCS
Saudi Arabia Level2 GSM-R * Adopted GSM-R method for total 2,400 km North South Railway Project
Vi
* Legislated to introduce the method obligatorily by 2015, but expects the delay due
200 to verification on technology
United States PTC Specail MEL * After examining various technology methods and frequency candidates, California
z
High-Speed Rail Project adopts ETCS Level2 based on GSM-R and promotes
securing 700MHz broadband
Brazil ETCS GSMR * Decided to introduce ETCS Level2 based on GSM-R in high-speed railway, and
razi -
Level2 definite activities for obtaining frequency is not confirmed
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Table 2 Comparison of wireless communication methods

Candidate .
Advantage Disadvantage Note
network
Unlicensed frequenc Limitation on speed
WiFi duency tiation on sp Slower than 120 km/h
(ISM broadband) narrow coverage
GSMR Approyed sy.stem as an exclusive netw?rk Closing stage of techno‘logy life span 4 Generation
for railway in europe and other countries exclusive frequency is necessary
Closing stage of technology life span

TRS(Tetra) Approved system exclusively for voice | non-existence of railway control function 2" Generation

exclusive frequency is necessary

WiBro exclusive
Intellectual property technology of 4™
network for . . S
generation domestic communication

Uncertainty for future market verification
for technology is necessary

Non-existence of railway
communication based on WiBro

railway
Commercial LTE Utilization of existing network and Lack of railway communication Never utilized as a commercial
network frequency requirement network in the world previously

LTE exclusive
network for
railway

4™ generation communication Future
generation railway communication

Verification for technology is necessary
exclusive frequency is necessary

Ongoing standardizing process in
UIC, 3GPP




Table 3 Conformance test for the major railroad functions

Dedicated Railway Radio Public Radio
WiFi GSM-R TRS WiBro LTE-R LTE
(Tetra) (802.16¢) (Rel.8) (Rel.8)
High speed veh. Support
. ([l)lp 350 Km)pp NA O O o © ©
Low latency © © A @) @) O
Wide coverage NA @) @) © @) @)
Duplicated cell coverage © @) @) © @) NA
. Fall-back support NA @) NA © @) NA
Railway -
requirement Security o O o o O
(Technical QoS support © O O © ©) O
requirement) Railway ASCI
(Emergency, Group, PtoP, Broadcast A @) © © © A
call, LDA, FA)
Disaster recovery support
(Network recovery) © © © © © o
Advanced railway services
(CCTV, online ticketing, etc) © = = © © ©
Technical & Market maturity © A A O ©) @)
Cost O A AN O O ©
NonTtechnical Railway global standardization O @) O NA @) NA
environment
Subscriber limitation © @) @) © © A
Operator preference A A O VAN @) AN
Score : Good : © , Normal : O, Poor : 2, NA : Not applicable
Table 4 Comparison of LTE-TDD and LTE-FDD
Item LTE-TDD LTE-FDD

Spectrum efficiency spectrum band

High efficiency for using same up/down link

Low efficiency for using separate up/down link
spectrum band

Capacity balance Flexible up/down link capacity Fixed up/down link capacity
Up/down link separation Guard time Guard band
Latency High due to time sharing between up/down link Low
. Maintaining of frame synch. among adjacent cells is .
Synchronization . . Not required
required to prevent interference
Cell range Relatively small Relatively large

H/W Implementation Relatively hard

Relatively easy

LTE-TDD
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Fig. 8 2500/2600MHz candidate frequency band
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