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Performance Analysis on Next Generation Korea Radio Train Control
System Network

June-ho Bang - Sung-yoon Chae - Hyung-jin Kim * Seong-joon Park - Young-Jong Cho -
Seh-chan Oh - Yong-ki Yoon * Yong-kyu Kim

In this paper, we analyze the performance and reliability of the next-generation KRTCS (Korea Radio Train
System) network. The KRTCS has been designed to manage and control the overall status of trains including
location, speed, stop position, door open/close status and interior monitoring and so forth. System faults of the
KRTCS operation can lead to the disruption of smooth train flow, even to terrible traffic accident. Prior to installation
we need to assure the reliability of the designed KRTCS system. For this purpose, we simulated and analyzed the
KRTCS network using QualNet simulator, assuming the various environmental operation data of train flows and
communication faults that can be found in real telecommunication networks.
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Table 1. Network configuration

Complex ATP-EI Wayside Access

network network network scheme
1 | Duplicated | Duplicated | Duplicated | 802.11n
2 | Duplicated | Duplicated | Singular 802.11n
3 | Duplicated | Singular | Duplicated | 802.11n
4 | Duplicated | Singular Singular 802.11n
5 | Duplicated None Duplicated | 802.11n
6 | Duplicated None Singular 802.11n
7 Singular | Duplicated | Duplicated | 802.11n
8 Singular | Duplicated | Singular 802.11n
9 Singular Singular | Duplicated | 802.11n
10 Singular Singular Singular 802.11n
11 Singular None Duplicated | 802.11n
12 Singular None Singular 802.11n
13 | Duplicated | Duplicated | Singular LTE
14 | Duplicated | Singular Singular LTE
15 | Duplicated None Singular LTE
16 Singular | Duplicated | Singular LTE
17 Singular Singular Singular LTE
18 Singular None Singular LTE
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Table 2. Distance from Seoul Station

Table 3. Traffic pattern

order station distance (km) . . transmission
Session Sender Receiver .
1 Seoul station 0.000 interval
2 Yongsan station 3.169 train ATP-ground| train ATP grAO_lrl;d 0.5s
3 Noryangjin station 5.835 ATP
- ground ATP | train ATP 0.5s
4 Daebang station 7.250
— - ground ATP EI 0.5s
5 Singil station 8.050 ground ATP-EI
; EI ATP 0.5s
6 Yeongdeungpo station 9.102
- - X ground ATP-ATS| ground ATP ATS 1s
7 Sindorim station 10.542
B train ATO-ATS | train ATO ATS 3s
8 Guro station 11.700
. - . . Multimedia
9 | Gasan digital complex station 14.100 Multimedia data handler ATS -
10 Doksan station 16.100
d Every
11 | Geumcheon-gu office station 17.253 Handover traffic | ground ATP gf_}l; handover
12 Anyang station 23.900 occurrence
13 Geumjeong station 27.500
14 Gunpo station 29.700 2] orom AxpAojA| Ao XA BEA 7} WA Ao
15 Uiwang station 33.900 2 715810] apA oA AEL I3} 238 ZUsit) o]
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Table 4. Topology name

Complex Waysidel ATP-EI
Network ID
network network network
110 Singular Singular None
111 Singular Singular Singular
112 Singular Singular Duplicated
120 Singular Duplicated None
121 Singular Duplicated Singular
122 Singular Duplicated Duplicated
210 Duplicated Singular None
211 Duplicated Singular Singular
212 Duplicated Singular Duplicated
220 Duplicated Duplicated None
221 Duplicated Duplicated Singular
222 Duplicated Duplicated Duplicated
1.00 _ _ -
H H " _ =
- 00 i N T e
0.98 4 M1 %‘ H ill i i
i \ﬂ i E
0.96 4 I1H H PH H H H
o H Ia i H
[a) b H H
o H H H
0.94 4 i H H H
0.92 H AT cossions (I
H H H| 222 ATO-ATS sessions  H
X (1| &= ATP-ATP sessions  {H |
E E H| O3 ATP-ATS sessions [
ocoHHH B B BN B G WU SE Lo
110 111 112 120 121 122 210 211 212 220 221 222

Complex/Wayside/ATP-E| network
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