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Abstract: 
The railway integrated wireless network should provide reliable services that provide basic telecommunication service including McPTT between operators, station staffs, train-controllers and maintenance workers and that transmit control signals between trains and control system for safe operation of trains under high speed movement environment. In order to minimize train operation accidents due to communication disruption, network system can be operated redundantly. In this article, we introduce the technique of duplication operation for DU(Digital Unit).

1. Introduction
In Korea, LTE based railway radio communication system will be installed in the national railway network until 2027, and transmission service for communication and railway train control will be provided as a wireless communication service. 
Especially, the signal for railway train control requires high reliability and stability. Therefore, system redundancy enabling quick recovery even in case of failure is one of the important requirements in the wireless to support the train control signal.
The system redundancy can be divided into a wired network part and a wireless network part. The wired network part means an LTE-R core network, and the wireless network part means DU(Digital Unit) and RU(Radio Unit) which are component parts of eNB. 
Although the service requirements of each country may be different, it is necessary to comply with the LTE-R system requirements in the case of Korea railway standard shown Figure2. In particular, the requirement of the DU redundancy switching time is specified to be within 1 minute. (Ref. TTA TR. 2018WG9051-013_2016-134)
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Figure 1. LTE-R System		     Figure 2. LTE-R Requirement(TTAK.KO-06.0369)
2.	Definition of DU Redundancy
In case that several RU connected to one DU form overlapping coverage, even if one of the DU fails, DU redundancy provides continuous service by switching Active DU to Standby DU. 
The DU redundancy switching scenario is shown in Figure 3. 
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Figure 3. DU redundancy switching scenario

In the case of system failure, DU will determine the necessity of failover operation during checking system. In order to recover the service, switching from ‘DU A’ to ‘DU B’ should be performed quickly and connected with RUs.


3. Conclusion
 
In case of operating one DU only and occurring system failure, it will take a long time to restore because the engineer has to go to the installed site and repair it. However, DU redundancy operation overcomes these problems and clears system failure quickly.

To make sure of reliable service in railway systems, it is valuable to discuss in SA6 for DU redundancy.
.
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