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ABSTRACT

This paper describes the study in Korea to secure
available frequency resources at sea among terrestrial
DTV  (Digital Television) broadcasting bands.
Focusing on Gangneung, Ulleungdo, and Dokdo in
the East Sea of Korea, the possibility of using
TVWS (TV White Space) frequencies of DTV

broadcast signals (470~698 MHz) was studied.
According to the analyses, channel 39 (623 MHz)
and channel 41 (635 MHz), can be used as TVWS
available channels without interference with DTV in
all nearby seas. Five channels 36 (605 MHz), 43
(647 MHz), 45 (659 MHz), 50 (689 MHz), and 51
(695 MHz), were analyzed to be available for
TVWS frequencies on the east coast except

Gangneung and nearby area.
I.M B

R =72 UHF J99] DTV ¥ Ad 14~514
(470~698 MHz, A'dHFE 6 MHz)5 A|¥H o=
ARSEA] e TVWS T8 FallidollA] E437]
A3 7R i Akl tigE Aok FElidel
2] DTV W6 A F AREA] o= 7e-Ade] 1}
ofElchd Aol 7Hdgle] A gl AEE
TVWS T3l z2112] wbgo] == Aotk TVWS
7HAEE 2] fEilA AlRks o] 83l DTV AsE
FadellA Alsle] &4 Bk

7435w ke Addels] 5% dle|
Bl = 4,3707 (115713 x 3871 "k Ad)o|m. 38
7§ A el ZHztel disiA] SA A7, Al
Aw, A= 2 AA ZIeE A 7153ick ey
gt MFAdAGES] 7E2des 2 A
W, el w2 UHF ®% (470~698 MHz) DTV %
% A AAZIEE 41 dBuV/m o) Eofof & 4
AlFd (75 Q 7IE AR sk oF -68
dBm oJti!l, Wi A7 EE -68 dBm o]A|wt
Aoz £A-Y -84 dBm AlE7HA] DTV A1A
o] 7Fgstcfl B|E A oA ulE Al BAE)
= omldA] -84 dBm 7HA| Wk A3 E HIs=
AR 7S Atk

ng
2.1 TVWS 7H

TVWSE dubd o2 7]& Wi-Fi tiH] 9ul] o]Ake]
Ag AEA S 7R Bl Fakgo] s,

+ First Author : (0000-0002-8753-566X)Seoul National University of Science and Technology Department of Information
Technology & Media Engineering, backbum @rapa.or.kr, SHI(Al2HA), 3]

°  Corresponding Author : (0000-0002-6070-3790)Seoul National University of Science and Technology Dept. of Manufacturing
Systems and Design Engineering, dongha@seoultech.ac.kr, H3l<r, 43¢
T E 0 202209-200-B-LU, Received September 2, 2022; Revised September 26, 2022; Accepted September 26, 2022

1572



B UENE A (FE-EFE5E)) TVWS A 97

TV W5-8-0% 35 | GHz V=] 5= o] 5
A A (F7) o F2 AREE AL QA e g eE A
oIl e} el Wk Fulg A A o
2hA] 27 13} 7o VHF %5 A|2|§+ UHF (470~
698 MHz)H9JRkS- TVWS Ful= 58 A8t 4
ik

Chamnel [2 4 5 6 7 13 14 51
DTV* DTV* DMB/ DTV (TVWS)

DTV*
Freq.0k) (54 7276 88 174 216 470 698

DTV* : DTV °l8] th(reserved band))

a2 1. =W DTV ¥ B 2 TVWS (4]
Fig. 1. Domestic DTV Broadcast Band and TVWS
Band[4]

TVWS= Yl Aul, 2948 Ay, 741 A3,
zutEgR|E, AR g 3 A, B2 ] Al
CCTV 73 5 thofgh Au|zel] o]-go] 7hgslc}lel,
# 1> TVWSE 83 Au] ARE BolEch

. TVWS &4 8 Aulz 250

1
Table 1. Key service categories utilizing Tvws!®!

TVWS
Main Applicati
Services amn Applications
- Wireless internet in rural, island,
Super WiFi mountainous and fishing villages

Service - Implementation of smart farms such
as cage farms and ranches

Installation of wireless CC cameras

Public .
for security in schools, roads, parks,
Safety
. etc.
Service NS
- Crop theft monitoring in farm etc.
- Installation of electronic signage in
Regional public places such as city centers
Information and parks
Service - Provision of information such as
medical care and tourism etc.
- Construction of smart grids such as
Green
. power and gas meter
Information o . .
. - Monitoring environmental pollution
Service

of rivers, lakes, ocean etc.
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Rk H]% el W A Sl %A A Channel Signal strength for each section of
Table 2. Average reception level and low reception level (No) Gangneung Port-Ulleungdo-Dokdo
for each broadcasting channel in the East Sea
Channel High Low Low PE L 285
Average Level Level Level 14 Bee 5=
Channel . i
(No) Receive Places Places Place
Level (above (below Ratio
(dBm) | -84dBm)| - 84dBm) (%)
14 -77.26 55 60 522 333 ¢ o &5e
19 o e % ==
15 -76.74 56 59 51.3 ® -
16 -76.49 60 55 47.8
17 -75.9 61 54 47.0
18 -75.71 62 53 46.1 aaTe O oo EEs
36 *° ele oo, iy
19 ** -88.82 25 90 78.3 ®e oy g
20 ** -89.32 19 96 83.5
21 -80.08 57 58 50.4
22 -76.83 76 39 33.9 e o P
39 °C ele oo, o
23 -76.84 72 43 37.4 0 A .*.i
24 -76.57 73 42 36.5
25 ** -87.68 29 86 74.8
26 ** -87.04 30 85 73.9 Sy o e
27 ** -89.95 25 90 78.3 41 T s T
28 * -86.49 37 78 67.8
29 ** -90.94 15 100 87.0
30 ** -88.39 27 88 76.5 223 % o4 A
31 80.86 | 54 61 53.0 43 TRl e
32 -80.35 56 59 51.3
33 -83.91 42 73 63.5
34 * -84.15 35 80 69.6 S (o i
35 wx 91.76 12 103 89.6 45 Ssiezedh, | e
36 *** | 9198 8 107 93.0 ¥
37 ** -91.33 16 99 86.1
38 ** -87.82 31 84 73.0 5500 =
39 #++ | 9304 4 111 96.5 50 Ttelbea. ..
40 -82.54 49 66 57.4 -
4] FHx -94.48 1 114 99.1
42 * -84.29 35 80 69.6 Seg. e g5
43 e -94.69 2 13 983 51 B \G oY SO
44 -85.55 33 82 71.3 o
45 F¥k -93.69 5 110 95.7
46 * -84.37 38 77 67.0 O3 3. AT E-SE 7 A A4 Al 4l
WA ARl e e A2ty 9208 42 4%
47 * -86.24 38 77 67.0 3 s2n =n 2yE 28] (2F 22km) GEHE FA.
48 -80.87 60 35 47.8 Fig. 3. Receipt level strength of each channel by location
" of Gangneung Port-Ulneung Island-Dokdo Island
49 -85.92 43 72 62.6 (The black lines on the map represent 12 nautical miles
50 *%* 93.45 7 108 93.9 (about 22 km) of territorial waters from Gangneung Port,
Ulleungdo Island and Dokdo Island, respectively, from left
51 *%* -93.83 4 111 96.5 to right.
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