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[Abstract]

In this research, design and fabrication of marine repeater capable to extend communication coverage in monitoring system of
fishing gear automatic identification, which is one of implementation method of the real-name electric fishing gear system declared by
Ministry of Oceans and Fisheries in 2016, is reported. The proposed marine repeater is fabricated in a form of RF repeater with interference
cancellation system (ICS), which can cancel the oscillation due to feedback signal between service antenna and link antenna. In design process,
we secure the isolation of 30 dB between service antenna and link antenna. It is confirmed that when the level of feedback signal into repeater
input be lower of 15 dB than repeater gain, error vector magnitude due to oscillation can be lower than the performance criterion of 6%, from the
test verification. It is expected that the service coverage will be extended by applying the developed marine ICS RF repeater into marine IoT

network including monitoring system of fishing gear automatic identification.

Key word : Marine repeater, Interference cancellation system, Service/link antenna, Marine loT,
Monitoring system of fishing gear automatic Identification.
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Fig. 1. Concept of marine loT service for fishing gear automatically identification.
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Fig. 2. Configuration of marine NB-loT service.
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H 1. NB-loT E3 HA
Table 1. NB-loT link budget.

Downlink Uplink
DL Channel NPBCH NPDCCH | NPDSCH SD-FDMA FDMA
Transmitter
(1) Total Tx power (dBm) 43 43 43 23 23 23 23
Receiver
(2) Thermal noise density (dBm/Hz) -174 -174 -174 174 -174 -174 -174
(3) Receiver noise figure (dB) 5 5 5 3 3 3 3
(4) Interference margin (dB) o 0 ) 0 0 0 0
(5) Occupied channel bandwidth (kHz) 180 180 180 2,500 5000 80,000 3750
@ E":;;':e(;fe“‘;":":; (IZZT(‘;JJ 1164 | -1164 1164 137 134 122 1353
(7) Required SINR (dB) 57 58 5 58 06 08 64
(&) Receiver sensitivity (dBm) 21 | 222 1214 | -1428 | -1346 | -1224 1417
=(6)+@
(9) Rx processing gain (dB) 0 0 0 0 0 0 0
(10) MCL = (1) - (8) + (9) (dB) 165.1 165.2 164.4 165.8 157.6 1454 164.7
NPBCH; NB-IoT Physical Broadcast Channel
NPDCCH; NB-IoT Physical Downlink Control Channel
NPDSCH; NB-IoT Physical Downlink Shared Channel
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Fig. 3. Result of NB-IoT link budget depending on propgation
models.
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Table 2. RF characteristics of ICS RF repeater.

Frequency Tx : 1829.555 ~ 1850.445 MHz

(Out Band) Rx : 1734.555 ~ 1755.445 MHz

Bandwidth 200 kHz, 10 MHz, 20 MHz

Output Power | +20 dBm ~+40 dBm

Gain 95 dB (2 dB step gain control)
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B 3. OXIE ZEfof Afef
Table 3. Specifications of digital filter.

Center frequency 100 MHz (DL/UL)

LTE 5 MHz=4.5 MHz
LTE 10 MHz =9.0 MHz
LTE 15 MHz = 13.84 MHz
LTE 20 MHz = 18.84 MHz

-1 dB bandwidth

Ripple <+0.35dB

Gain difference between bandwidths | < 0.5 dB

(b) Bottom
8 6. MZEHE ICS 25
Fig. 6. The fabricated ICS module.

38 7. M&E RF 25
Fig. 7. The fabricated RF module.
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