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ABSTRACT

An Investigation on Construction of Next—Generation Railway Wireless
Convergence Network by LTE-R Network

Lim, Dong—Choon

Advisor: Prof. Kim, Nam-Hoon, Ph. D.

Department of Electrical Technology Convergence Engineering,
Graduate School of Industry Technology Convergence,

Chosun University

An increase of data traffic is required for a higher reliability of the
communication system with a safety of passengers and trains. Global
system for mobile communication-railway (GSM-R) network has been
considerd as the most widely used commercial wireless network in the
world. In case of the Korean railway wireless network, there is a critical
problems in the simutaneous use of various wireless network systems, such
as very high frequency (VHF), trunked radio system—-ASTRO
(TRS-ASTRO), terrestrial trunked radio (TRS-TETRA). A long term
evoloution-railway (LTE-R) wireless communication based systems was
recently introduced to overcome the limitations and problems of the
conventional railway communication system in the operation and the
maintenance.

This investigation reviewed some problems of domestic railway wireless
network and latest technologies. This thesis also suggested several efficient
gradual establishment methods of raillway wireless convergence network
based on LTE-R network for interworking with the conventional GSM-R
network. The proposed suggestions in this thesis would realize the optimum
construction of the next-generation railway wireless convergence network
based on LTE-R network.
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2-1. TRS-ASTRO
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2-2. TRS-TETRA
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Table 4. State and characteristics of raillway wireless communication

network in foreign countries [3]
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Table 6. Standard of GSM-R in Europe
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Table 7. Technical specification of LTE-R [6]

B T-AE AL
515t
quages | oo 300Mbps
A3k | 150Mbps
gz 3}?} O.rthogonal .Frequency Division Multiple Access (OFDMA)
AFSE | Single Carrier (SC)-FDMA
AR o = Multiple Input Multiple Output (MIMO) 1.25~20MHz
Full Duplex Mode 71% FDD (TDD%E &-§&)
AEA A <5ms
A AR ZE Alojx el <100ms
Handoff <50ms
Modulation OFDA Based QPSK~64QAM
Mobility Upto 350km/h
BandWidth Profile 1.4, 3, 5, 10, 15, 20 MHz
VolP 80user/sector/MHz
Coverage 5km
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Fig 6. Conceptional drawing of LTE-R
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Fig 7. Block diagram of raillway wireless communication network based on

LTE-R [6]
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Fig. 8 LTE-R solution of Nokia Siemens Co. [9]
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CHOSUN UNIVERSITY

Carrier
network

Fig. 9. LTE-R solution of Huawei Co. [10]
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voice
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Fig. 10. LTE-R solution of Alcatel-Lucent Co. [11]
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Table 9. Performance requirement of raillway communication system based

of LTE-R [7][13]
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Fig. 12. LTE features for supporting railway services: Voice service

provision in LTE networks.
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Fig. 13. Voice communication in LTE-R networks.
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datagram protocol (UDP), transmission control protocol (TCP) % 1P} 722
2REZ o5 HH= HolH 7S AASHE user planed] TEE #E
Hol Art

MAG(mobile access gateway)i= ©Z(UE)S t213}9] mobile IP T2 &
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Fig. 14. Interworking protocol of GSM and LTE-R netwroks: control plane

and user plane.
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Fig. 15. LTE + EPC network elements and function.[20]
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Fig. 16. Bi-casting communication structures in high-speed train.[21]
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Fig. 18. Example of data packet forwarding scheme.[22]
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Fig. 19. Ground components of LTE-R nework for Daebul-line.[23]
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(a) Handover (b) Copy Mode
Fig. 20. Copy mode of optical repeater.[14]
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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. 21. On board equipment of LTE-R.[24]
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Fig. 22. Software structure of TLCS.[24]
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