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ABSTRACT

Problems such as a limited frequency resource and interference between adjacent bands have been continuously
raised because of rapidly developing wireless technology and communication service. In order to solve that problem,
government has been developed and operating the Spectrum Management Intelligent System(SMIS). This paper
compares the results simulated by SMIS with the ATDI and the Matlab coded provided by ITU-R for verification of
SMIS operating for the public interests. The Recommendation ITU-R P.526, P.1546, and P.1812 among the propagation
model loaded in SMIS were chosen because of the relation to the broadcasting service. The comparison and analysis
result shows that the outputs derived by SMIS has the small error of less than 1 dB. This research could be utilized
for the policy establishment and R&D for the frequency allocation and the interference between adjacent bands.
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Table 1. GPS coordinate of the transmitter and receiver
for the Rec. ITU-R P.1546 verification

b 1546 .Transmitte.r . Receiver.
Longitude | Latitude |Longitude| Latitude
Pt SMIS 126"351" 35"02: 126"4&'1” 35"07:
45.27 27.63 40.74 47.96
1 ATOI |126.595908 35.041009 |126.761317| 35.129989
Path| SMIS 126"47”" 34"5&'1” 126"45”” 35"07:
’ 36.18 8.01 40.74 47.96
ATOI |126.793383| 34.918891 |126.761317| 35.129989
126°38" | 34°57" | 126°38" | 35°06”
Path| SMIS| 34 09" | 45.12" | 2852" | 50.92"
® ATOI |126.642858| 34.962533 |126.641256| 35.115811
“mm
EXIETEETE

(a) 4219 SMIS 4™
(a) SIMIS capture for path 1

(b)

ZE19| ATDI ZX

(b) ATDI capture for path 1
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¥ 2. Rec. ITU-R P. 1546 Z52 ¢t 2 mi2iolg]
Table 2. Input parameters for verification of Rec. ITU-R

P.1546
Parameter Path 1|Path 2|Path 3
Tx power (kW) 1 1 1
Frequency f (MHz) 900 | 900 | 900
Horizontal path length d (km)| 18.02 | 23.59 | 17
Land path (km) 18.02( 2359 | 17

See path (km) 0 0 0
Percentage time t (%) 50 50 50
Percentage location g (%) | 50 50 50
Tx antenna height a. g. ha (m)| 10 10 10
Rx antenna height a. g. h2 (m)] 10 10 10
Rx clutter type
Altitude height
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IE E=g W
Table 3. Comparison of results from SMIS and ITU-R
Matlab code for Rec. ITU-R P.1546

Path | SMIS (dBuV/m) [TU-R (dBuV/m)| Difference (dB)
1 3.58 3.58 0.00
2 67.46 67.42 0.04
3 15.03 15.08 0.05

F 4. Rec. ITU-R P.154601 CH3F SMISet ATDI £337x

CTjmi
Table 4. Comparison of results from SMIS and ATDI for
Rec. ITU-R P.1546
Path SMIS (dB) ATDI (dB) |Difference (dB)
1 180.63 179.8 0.83
2 130.97 131.30 0.33
3 177.31 177.40 0.09
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Table 5. GPS coordinate of the transmitter and receiver

80

60

for the Rec. ITU-R P.526 and P. 1812 verification €
Transmitter Receiver %40 AW\ 1
F)'526/1812Longitude Latitude |Longitude | Latitude | = | ™ V 10 AL A Iﬂl p" f
syig| 1267 407 | 35 127 | 1267 417 | 34" 57 S IPEVA A
Pi‘th 5254" | 180" | 21.077 | 4.03 .
0 2 4 6 8 10
ATOI [126.681262| 35.200499 [126.689186| 34.951119 distance [
syig| 126347 | 34 517 | 1267 42" | 34 57" (223
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oath| SMis| 1287 437 | 357 07" 1267 43" | 357 00" Fig. 2 Path profile of Rec. ITU-R P. 526 and P.1812
3 12.95” 16.93” 20.33” 58.01" Matlab code capture
ATDI [126.720263| 35.121369 [126.722313] 35.016114
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F 7. Rec. ITU-R P.5260i CiEH SMIS2t ITU-R Matlab
IE ATDI £33t v
Table 7. Comparison of results from SMIS, ITU-R Matlab
code, and ATDI for Rec. ITU-R P.526

E 8. Rec. ITU-R P.18120] tfst SMISH ITU-R Matlab
IE, ATDI £33t v
Table 8. Comparison of results from SMIS, ITU-R Matlab
code, and ATDI for Rec. ITU-R P.1812

Difference Difference
oatr] SMIS 'Zg ds ATDI (dB) oatr] VIS 'Zg ds ATDI (dB)
(dB) (dB) | SMIS- | SMIS- (dB) (dB) | SMIS- | SMIS-
(dB) TU-R | ATDI (dB) TU-R | ATDI
1| 4328 | 4320 | 43.00 | 0.08 | 0.8 1 116111 | 161.03 | 161.00 | 008 | 0.11
2 | 4266 | 4267 | 41.90 | 001 | 0.76 2 | 15532 | 155.33 | 154.90 | 0.01 | 0.42
3| 2120 | 2090 | 21.40 | 030 | 0.20 3| 13155 | 13124 | 131.40 | 031 | 015
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