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Abstract - In the eLoran system, the Loran Data Channel (LDC) is used to provide precise timing and positioning. The LDC message
can be modulated with the Eurofix method, which modulates the transmission time of the Srd-Sth pulse not used for navigation, and the
9th pulse method, which modulates data using the 9th additional pulse afier the existing 8 Loran pulses. In this paper, we analyzed the
reception pertormance of the LDC message transmitted fiom the eLoran transmitter according to the modulation method. The eLoran
testbed transmitter in Incheon was set to transmit LDC messages simultaneously with the 9th pulse modulation method and the Eurofix
modulation method. Then, the LDC messages stored in the databases of the eLoran diflerential stations in Incheon and Pyeongtaeck were
analyzed in terms of the message reception rate according to the modulation method. Using the navigation aid management ship Inseong
No. 1, the range of LDC message reception of actual sea users near Incheon Port was also analyzed. The results of this study are expectec
to be utilized in the filll operational capability service affer the eLoran pilot service.
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Table 1 Eurofix modulation combination (Table 3 of [5])

Timing differenqe between Th
the standard signal and €
modulation signal Example number .Of
combination
-1 ps 0 ps | +1 ps
0 6 0 000000 1
1 4 1 00+0-0 30
2 2 2 0+-+0- 90
3 0 3 ++ - - -+ 20
Total number of combination 141
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Fig. 1 E-field antenna establishment for eL.oran LDC
message reception campaign (left: Pyeongtaek
differential Loran station, center: Incheon differential

Loran station, right: Insung 1-ho)
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Table 2 eLoran LDC message reception rate according to
the modulation method (1st - 31th July, 2022)

g Incheon Pyeongtaek
Moduatlon | gifferential | differential | 1108
Loran station | Loran station
Eurofix 92 % 8.0 % 994 %
9 Pulse
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Fig. 2 LDC message reception rate according to the
SNR of eloran signal in Incheon differential
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Fig. 3 LDC message reception rate according to the
SNR of elLoran signal in Pyeongtaek
differential Loran station
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