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Abstract This research aims to conduct a study on the feasibility of the LTE communication method for developing a
dedicated integrated railway wireless network. An empirical analysis was carried out by establishing a dedicated integrated
railway wireless network in an approximately 12km section between Illo station and Daebul station on the Honam line.
Korean wireless communication methods for railway safety are different depending on each line, which makes it difficult
for railway workers to cooperate with. This causes various problems. There is the ever-present risk of accidents due to call
disconnection between wireless communication systems, frequency interference from commercial networks, and crosstalk.
This study verified the feasibility of the 4th generation communication system, LTE, over the dedicated integrated railway
wireless network as a solution for the above mentioned problems. The result shows this communication system exceeded
existing performance standards of Europe GSM-R in every test item despite the location constraint of train tracks on the
base station establishment.
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Fig. 1 Ground schematic of LTE-R
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TRCP: Train Radio Control Panel

TLCS: Train LTE Control System

TICS: Train Interface Control System

TVCS: Train Video Control System

Fig. 2 On board(train) equipment of LTE-R
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Table 1 LTE-R test items for handover

No. Item Criterion
- confirming X2 Handover is normally done.
6.1 X2 based | (98% success rate)

Handover | - Handover must be completed in 60ms without
call drop.

- confirming S1 Handover is normally done.
S1 based | (98% success rate)

Handover | - Handover must be completed in 60ms without
call drop.
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Table 4 QoS test items of GSM-R

Item Definition Criterion
. . lue of el i i lishm
Connection establishment delay _Va }le of e apsed time between 'the conne'ctlon establishment request and the *Table 4
indication of successful connection establishment.
Connection establishment failure Ratio of the number of unsuccesstul attempts for connection establishment to the <102
probability total number of connection establishment attempts.
Connection loss rate The nur.nber. of connections released unintentionally per total accumulated <10%h
connection time
Value of elapsed time between the request for transfer of a user data block and
< 0,
Transfer delay of user data block the indication of successfully transferred end-to-end user data block. <0:35(99%)
Data transmission interference rate Number of transmission interference periods
. N s <30s(95%)
S The elapsed time between the registration request and the indication of successful
Network registration delay revistration <355(99%)
cgisiration. <40s(100%)
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