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Abstract

This paper describes the first study in Korea on the use of available TV white space (TVWS) channels that can be used in the
South Sea for terrestrial digital television (DTV) broadcasting bands. Focusing on the Busan-Jeju route in the Soutn Sea of Korea, the
possibility of using TVWS frequencies of DTV broadcast signals (channels 14-51 and 470~698 MHz) was studied. Through the
characteristic analysis of domestic DTV channels and other unusual measurement data, the DTV spillover signals of Japan are confirmed,
and it is deduced that the available TVWS channels that could be used in the South Sea are affected. The analysis confirmed that
channel No. 39 (623 MHz) can be used as an available channel for TVWS without interference from existing DTV channels in all
seas between Busan Port and Jeju Port. Additionally, two channels, channel 45 (659 MHz) and 47 (671 MHz), were found to be
available for the TVWS frequencies on the Busan-Jeju Island route section, excluding Busan Port and Jeju Port.
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Table 1. Criteria, preparation and indication method of
electric field strength in broadcasting area'”.
Electric field
Broadcast stations strenth " Note
broadcasting area
(dBuV/m)
Terrestrial LOW 28 The antenna height
digital VHF is based on a height
television |HIGH VHF 36 of 9 m above the
station UHF 41 ground.
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Table 2. Detailed specifications of marine frequency measurement system.

Product name Model name

Specifications

- Frequency range: 9 kHz to 13 GHz
- High sensitivity (< —141 dBm [1 Hz])

(omni-marine)

1
Safg r;:f FSH-13 (portable) with preamplifier < —161 dBm [1 Hz])
Y - Low measurement uncertainty (< 1 dB)
with Pre-AMP
- Receive band: CH 14~69 (UHF 470~806 MHz)
o - Connector: F type
- 1
Antenna Omni-directiona - Antenna gain: 0 dBi

- Impedance: 75 &
- Size: 380%350x134 mm

Channel analyzer

DTV receiving card SKYDIGITAL

Monitoring the broadcast reception screen and capture

Consumables Antenna pole, cable

25 m cable, antenna pole up to 3 m

Measuring PC Labtop

GPS receiver

USB type for laptop connection
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-100 14 473 —79.24 120 107 47.1
10 20 30 40 50 60 15 479 —77.82 155 72 31.7
Channel Number 16 485 —76.64 138 89 39.2
Q8 4 A8 P7o] —84 dBmETH ¥ 134 Tvws | 17| 91 [ 763l [ 19 | e | 300
HeAd Ty 18 497 —78.30 141 86 379
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Table 4. Status of received broadcasting channels and
transmitters in the South Sea nearby Busan port.

Transmission station name

and output (location) KBS1 |KBS2 |EBS [MBC| SBS

Hwangnyeongsan relay station
2.5 kW (Jin-gu, Busan) 14 16 18\ 171 15

Cheonmasan transmission
Station 20 W (Saha-gu, Busan) 43 | 44 | 51| 49 | 50

Bulmosan transmission
Station 2.5 kW 22 25 |32 26 | 33
(Seongsan-gu, Changwon)

Muryongsan transmission
Station 2.5kW (Buk-gu, Ulsan) | 28 | 40 | 481 34 130
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Table 5. Status of received broadcasting channels and
transmitters in the South Sea nearby Geoje

Transmission station name and

. KBSI1 |[KBS2 |EBS |MBC|SBS
output (location)

Bulmosan transmission station

2.5 kW (Seongsan-gu, Changwon) 2 25 |32 26 33

Mangunsan transmission station
2 kW (Seomyeon, Namhae-gun) a4 46 | 24| 16 |38

Mangjinsan transmission station
1 kW (Jinju-si, Gyeongnam) | 25 | 40 | 48| 34 130
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Table 6. Status of received broadcasting channels and
transmitters in the South Sea nearby Yeosu

Transmission station name and

output (location) KBS1|KBS2 EBSMBC|SBS

Mangunsan transmission station 2 kW

(Seomyeon, Namhae-gun) 4146|241 1638

Mangjinsan transmission station 1 kW
(Jinju-si, Gyeongnam) 28 | 40 | 48| 34|30

Namsan relay station 90 W
34 | 40 (41| 14| -

(Suncheon-si, Jeollanam-do)
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Table 7. Status of received broadcasting channels and
transmitters in the South Sea nearby Jeju port.

Transmission station name and
output (location)

Daedunsan transmission station 2 kW
(Hyeonsan-myeon, Haenam)

KBS1|KBS2|EBS MBC| SBS

34 | 42 |49 | 23 | 40

Gyunwolak transmission station 1 kW
(Jeju-si, Jeju-do) 27 | 29 | 35|31 ]33

Sammaebong relay station 500 W|
(Seogwipo-si, Jeju-do) 14116 | 18 | 17
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Reception strength by section between

Reception strength by section between

Ch. Frequency
No. (MHz)
14 473
15 479
16 485
17 491
18 497
19 503
20 509
21 515
22 521
23 527

Ch. Frequency
No. (MHz)
24 533
25 539
26 545
27 551
28 557
29 563
30 569
31 575
32 581
33 587
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Ch. Frequency Reception strength by section between Ch. Frequency |Reception strength by section between Busan
No. (MHz) Busan port and Jeju port No. (MHz) port and Jeju port
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Table 8. Transmitter parameters of Fukuoka and Kitakyushu

DTV stations in Japan
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Jétlrgilgi?ss]i)ogv Distance | ERP Height | Japanese DTV
station (km) | (dBW) | (m) Channel
22, 26, 28, 30,
Fukuoka 210 38.2 237 31, 32, 34
i 27, 29, 30, 31,
Kigkyushu | 209 | 396 | 663 |77 00
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