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Abstract The Ministry of Land, Infrastructure and Transport of Korea has been trying to spread
integrated railway communication network technologies based on a major railway policy since 2012. As
a result, the world's first commercial Long-Term Evolution - Railway (LTE-R) network was established
on the Gangneung line (Manjong station - Gangneung station) and has been commercially operating as
a railway communication system since 2017. Special function and performance requirements are needed
for safe and efficient railway operations, such as group calls, emergency calls, functional addressing, and
train control based on wireless communications. In this paper, we present functional and performance
railway communications requirements that are based on European wireless railway communications
systems. In addition, we measured communications characteristics and performance using a KTX field
test on the Gangneung line to analyze the validity and reliability of the LTE-R network. Although the
average Radio Frequency (RF) conditions were satisfied in the requirements, we found sudden
communications quality degradation, such as Radio Link Failure (RLF) in some railway sections. We
propose a way to improve performance and network installations based on in-depth analysis of LTE-R

communications field-test results.
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Table 1. Requirements of radio based train control
communication system

Requirements Target values | Probability (%)
Connection { 85 sec 95
establishment delay = 10 sec 100
Connection ¢ 102 B
establishment error ratio
Transfer delay = 0.5 sec 99
Network = 30 sec 95
registration delay = 35 sec 99
Received = - 95 dBm 98
Signal Power (RSRP) = - 110 dBm
Handover success rate > 99.5% -
Transmission { 0.8 sec 95
interference period {1 sec 99
) . = 20 sec 95
Error free period = 7 sec 99
Connection loss rate (10%h -
Network availability = 99.9984% -
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Table 2. The classification RF conditions per RF

parameters
Conditions | RSRP (dBm) RSRQ (dB) SINR (dB)
Excellent = -80 = -10 = 20
Good -80 ~ -90 -10 ~ -15 13 ~ 20
Mid Cell -90 ~ -100 -15 ~ -20 0~13
Cell Edge = -100 {-20 =0
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Table 3. The Transmission interference period and
the error free period
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