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Abstract
* |t was proposed and admitted at 9*" FERNS Meetings that FERNS

countries, while recognizing that Loran-C is very important as a back-up for

satellite systems, should consider whether the cost-effectiveness of the
system could be improved by making use of its communication facilities to
integrate more closely with satellite systems. Members were requested to
give this proposal consideration before the tenth session of the Council
(CS 9/8/1 paragraph 6.7) .

» For this matter, Korea is planning to demonsirate transmitting EUROFIX
signals from Pohang station (Master of 9930 Chain) during FERNS
meetings.
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1. Definition of Eurofix

* Data Communication through LORAN-C transmittion by Pulse Position

Modulation of the Pulse trains of LORAN-C signals.

> Communication Message through EUROFIX
~>» Sent by additional time-modulation of as followings-:
* LORAN-C/CHAYKA synchronization signal between Master and Slave
station (BALTICA)
* DGNSS data
+ Additional Skywave Factor(ASF) of LORAN-C/CHAYKA

= Short emergency message for distress situation.
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2. Development

* 1989. Study initiated by Delft Univ. (D. Van Willigen, at al) with sponsership
of Megapulse Co., M.O.T. Netherland and Water Management Lab. of
Delft Univ.

* 1994. Experiment carried out by Megapulse on Wildwood LORAN-C station
in USA

= 1996. Simulation test carried out at Delft Univ.
+ 1997. Test carried out at Sylt Station of German(NELS).
* 1998. Again tested at Wildwood.

* At present. Four LORAN-C stations of NELS under operation.
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3. Merits

* Utilization of existing infrastructure and low cost required.

» Wide coverage with single station (up to 1000km)
—> It may cover the whole Korean geo-area including North Korea.

- Easy penetration of wave to mountainous topography and building jungle of

cities, due to the long wave length concerned.

4. Demerits

* Very slow communication speed (19 — 47 bps), too slow for GNSS application
in the presence of SA.

IESTEK Co., Ltd.
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5. Modulation Scheme

» First 2 pulses of each repetition reserved for Blinking.

* Remaining 6 pulses are position modulated in 3 level (0 : prompt, +:1 Os
advance, -: 1 @s delay)

« Balanced patterns of 141 in 729(3%) 6 digital 3 level patterns only used to
prevent undesired tracking biases, which allow parity check measure.
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5. - continued

« 128 patterns of 141 are selected to represent 7 bits binary of data.
Take Example of translation of PPM signal to 7 bit symbol.
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= This type of modulation introduce only 0.79dB of signal loss and can be

compensated easily at the receiver, resulting no signal loss.

» 63 bits (9 GRI x 7 bits) is decoded by Reed Solomon encoder through
Forward Error Correction or a 7 bit Cyclic Redundancy Check to declare an

invalid signal and to erase it.
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6. Forward Error Correction

* Encoding and Modulation of information on the Eurofix datalink

Information data

Information data

Bits 0100101

Lo

Pulses 00+t

0001011 1011000

+00-+  0-00+0

1010001

}

-

0011101
Modulation

0-0+00 +0-0+

: 1. Excludes the first two pulses of each Loran-C.

0010110 0111001

0011010 1001110
ool
+0+H  -00+00  0+00-0
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2. Provide a simple parity check to validate the received data per GRI.

3. Reed-Solomon code(RS) — correction of corrupted pulses.
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7. DGPS Correction Generation

= Eurofix Messages Format (Based on RTCM Type-9 Correction)

Funston

Ngmbar of bt

Resolunion

Ranye

Messaze bpe

3 tupos of messaves

Modified Z-count

I3 0 6 seconds (- 35994

Seule fagror 1
UDRE 2 4 suals
Sarellis 11 3 27 watelines
Pretfu-Range Correctin |6 00201032 m 2635 3 or =] U485 4 m
Range Rats Correction b 0,002 or 3037 s 30,254 or 1004 ms
[ssug of Dt &
CRC 7 Dt ntesrity

Total* 63
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8. Cost-Effectiveness

* NELS announced a total cost of 750 thousand USD funded for 4 LORAN-C
station to serve EUROFIX.

* It means a cost of less than 188 thousand USD per station and it includes
funds for DGNSS reference station equipment.

+ Few extra running cost expected.

= Not comparable with the cost for 25 Radio Beacon type DGPS station with
200km coverage to cover 1000km x 1000km x 3.14 area.

1ESTEK Co., Ltd.
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9. Schedule Time Sequence of Introduction

« 20" Aug, 2001 : Communication Line Connect between Changgigot
DGPS station and Pohang Loran-C station by
Chartered Line of Korea Telecom.

= 1~-5% Sept : Conversion of type 9 message to modified type 9
message and Modulation of Loran-C transmission.

s 5~10% Sept : System test with Integrated Receiver with EUROFIX
Demodulator.

= 10" Sept : Commence Demonstration of EURQFIX transmission.

= 17~21" Sept : Invite the FERNS 10 Council Session to recommend
FERNS Members for the introduction of EUROFIX.

IESTEK Co., Ltd.
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10. Expected Cost for testing

Item

Maker

Price

New Timer Kit for Eurofix

Megapulse Inc.

Abt. 6,000.- USD

Eurofix Operation System with short
term license (just 60 days S/W License
for Testing)

Reelectronika

Abt. 50,000.- USD

Permanent or Long term license of S/W

Reelectronika

Negotiate with
Reelectromka

Comrmunication Line Charge

Korea Telecom.

Abt. 50.- USD per
Month.

Trip Cost, etc ...

Abt. 1,000.- USD

Total

Abt. 57,050.- USD + o

IESTEK Co,, Ltd.
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