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ABSTRACT

With the establishment of the railway integrated radio network (LTE-R) environment, radio-based train control
transmission and reception and various forms of service are provided. The smooth delivery of these services requires
improved performance in a highly reliable and available wireless environment. This paper measured the LTE-R radio
communication environment to improve radio communication performance of railway integrated wireless network
reliability and availability, analyzed the results, and established the wireless environment model. Based on the built-up
model, we also proposed an improved radio-access algorithm to control trains for improved reliability, suggesting a way
to improve stability for handover that occur during open-air operation, and proposed an algorithm for frequency
auto-heating to improve availability. For simulation, data were collected from the Korea Rail Network Authority
(Daejeon), Manjong-Gangneung KTX route, which can measure the actual data of LTE-R wireless environment, and the
results of the simulation show performance improvement through algorithm.

FI19E  Hesgr A, ok A, A, AlE o] e
Keywords : LTE-R, Reliability, Availability, Simulation Model

Received 21 July 2020, Revised 22 July 2020, Accepted 26 July 2020
* Corresponding Author Min-Suk Choi (E-mail: yerocker@etri.re.kr, Tel: +82-42-860-5864)
Senior Member of Research Staff, Communications&Media Research Lab, ETRI, DaeJeon, 34129 Korea

http://doi.org/10.6109/jkiice.2020.24.9.1172 print ISSN: 2234-4772 online ISSN: 2288-4165

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



.M B

A= E3 A2 VHF(Very High Frequency), UHF
(Ultra High Frequency), TRS(Trunked Radio System)
= ARIe 2, LTE 7|zl A= A8 Fubes g3t d
ESTFAHLTE-R)O o]27|7bA] A|&21Q1 e
sl gei1]. 53], =gt Ad-S diaAdst o
Aofl NS 53510 oot A5 stk 2
LS TAAelA BAlES), HdEs EAAlo] 59
A=A AlgEofof 5h= 715 % H5 &
TS WSS of sk of3t a2 HE WY
H AE=FAlA P 78S s 7 H'ﬂo A
Zjojof Bit) E =HoAs A EgR AR

de= %
AN F7)1=dH o g oA 3l 718 7LD op;_ya]%
= O

Sl 2%
S PR
Y| E] ko] #|(Netimizer) —Er*—i 715 25}tk Netimizer
£.47]+= DML(Diagnostic Monitor Logger)2} DMA
(Diagnostic Monitor Analyzer)Z —",L*‘Yﬂoi Qlom
DML o] &-3}o] T2t 2} USBE BAIS 53 A4 &
7|2 44183 Qi A B4 d 4 dlolel:
54151915 DMAS o] §3to] 5315l Hjo]e 5 BAjs)

S

AEEGTAY TABA AL ZAs7[5] 91
AA| Gl gte] @S Aashath 24 g,
7154 KTX 74l 55]0] gl AR AY 7
AEA B2 250 chopst Hlole] 47 L £
He 9ol ARAEFA FEE Qo] KTX AU
) 9 SANGH A 242 9 18] skt

Of
ﬂ FO
B
—_

e
X
3
Ex
)
_:Q

o}
She W E NS 9]
HEEWTAY 2ol
el 4§k, 248 Fuiit AEB A &
== 700MHz (718~728 MHz, 773~783 MHz) )%=
20MHzS 285151 0 m[4], RRU <Fe|Lt 7+ 742, RRU
QrefLbe} A} AR 7E7HA, GRE 2 AR E ol g3 E
Z2A) FAL A B0l 7V FEs ek

=43 23} dlolg S 7N R, SA1A % SAAe

. h Y =
A 2743} Link access information< 45141 714
© 2 Signaling QualityS 41519t 13 2= 5724

of| Al 273t U] 7}4] Signaling Quality S YeR 32 Qlch.
a9 18 AP ARF Ao, AFT HolE 7]
sog ZAATE Amuy, AMT 524
RLF(Radio Link Failure)7} z}z} 13] Al glom &
AAlo] M o] H|sle] W& 07 RSRP(Reference
Signal Received Power) signal quality(2dBm)”7} Z+ T}
¥ Zlom A A4 sysel B
RSRP signal quality+= H|=51HA] S ESlom =4 9
(5, WS, 2k si/F)el et AA7E e B
ST KTX @te] o] o] w2 ghak]o] e o o 43
E2 100%E I

1173



B2 HEASHS| 2| Vol 24, No, 9: 1172-1179, Sep. 2020

I 0 A O MBS LI B L, W AP AP

—@— [LTE| RSRP ——@— [LTE] RSRQ [LTE] SINR =@ [LTE] RSSI

Fig. 2 Signal Quality of passenger compartment
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Table. 1 RSRP/RSRQ@Average of PER

SPEED RSRP(Average of PER) | RSRQ(Average of PER)
150km/h -2.04% -3.5%
250km/h -16.04% -4.84%
350km/h 32.12% 17.93%
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Fig. 6 Average handover delay
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Fig. 8 Simulation Structure for Availability Analysis
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Table. 3 PER@350km/h

KPI(PLR) LTE-R LTE-R + LTE PER
average 11.69 3.06 73.82%
max 475 57.78 87.48%
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