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ABSTRACT

R-Mode is terrestrial based Global Navigation Satellite System (GNSS) backup radio navigation technology which used existing

maritime information service infrastructure. It has advantages on reduce the cost and reutilize the frequency resource. In this

paper, we propose a method to develop a medium-frequency (MF) band R-Mode transmitting station by utilizing the currently

operating Differential GNSS (DGNSS) reference station infrastructure. To this end, the considerations for co-operating the

DGNSS reference station and the MF R-Mode transmitting station are analyzed. In this process, we also analyze what is

necessary to configure the communication system as a navigation system for range measurement. Based on the analysis result,

MF R-Mode transmitting station system is designed and architecture is proposed. The developed system is installed in the

field, and the performance evaluation results is presented.
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Fig. 1. DGNSS system architecture.
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Fig. 2. R-Mode signal spectrum (red: 200 bps MSK, green: 100 bps MSK,
blue: CWs) (Johnson & Swaszek 2014a).
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Fig. 3. Example of R-Mode signal synchronization with 1 PPS (Hoppe &
Gewies 2019).
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Fig. 4. DGNSS (top) and MF R-Mode (bottom) transmitting system architecture.
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Fig. 8. Performance and Status monitoring results of MF R-Mode transmitting station of Chungju.
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Fig. 9. The evaluation results of MF R-Mode effects on DGNSS service.
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