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Abstract

In this paper, we study the Spectrum Use Measure(SUM) model for quantifying the extent of spectrum
use by existing radio communication systems, This model calculates the interference level between tran-
smitters and receivers by applying the EMC analysis technique of interference prediction process such as
antenna radiation pattern model and propagation model which are well known, While several previous wor-
ks have described the spectrum resources by constructing the interference contours around existing radio
systems, the SUM technique is developed for quantifying and portraying the spectrum resources used by
radio communication systems in a geographic area. Computer simulation results are illustrated to verify the
calculations for the Spectrum Use Bandwidth(SUB) and Spectrum Use Factor(SUF) performed by the
SUM model and find the usefulness of the SUM model.
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{Table 2) Technical characteristics of transmitter and hypothetical reference receiver

71EAN 29 (F4171) 71 & Al 29 ($4071)

¢t H oy F oy % W(EoNAM TZRFOZ) -
= bs +[MHZz] 7825.0 -
ES Al Sl 2 [dBw] —
! 4 Z[MHz] 20.0
<t 2] 8 o] E£[dBi] 40.0
2839 ¢dH U Folm] 30.5
F A ow F s A d[dBw] —=60.0

NESA7) S FH wge (X1 2 (28 6)d
a7 wpel o] 90° W aFol 1L, =L 4MHy,
SHEIU o] 52 40dBi &) i FAwE AL
—-60dBWE 2 doletz 7 stgth o8 99
dojel2 2 E OTRS ¢F 3dB, Lince 117dB, Limae=
S7dBZ AAE oA T BUAAY 2 ARG e
AL A (9)E o] g3t 2z} BWe =60MHz9}
BWy = 150MHz2 ZojAlt},

2HEY o) & YAE L AA) 9ste] FUA
g 2 gagel g whs A gl e o)A
2] C/lne 22} 60dB 9} 0dBE skt (X 1
(& 20l 7017 4 do]etE o] 43} SUM =Y
o] 7} wtetulel gk AT AHE (R Dol HAI3}
ek,

AvEA Ly(d) ge 7 stg e, A dis 4
(13) & ol &5t A sttt 2 Bl 2EH A

SUB$% SUF & (1€ 6)9 Yehi Atk (249 6)
o2 HE HAEH #3994 SUB7} 150MHz 9]
ol 71&EFA7 Y F o] HAEHY S 3t
Ao o2 ZARYG A Fate th & AMSEETL S
< 44 & sk Axy oz SUF 32 0450
oAdzF & PO HAJET HAER #1949} SUF
o] 7Hg A Uehve ol 71€54719] A
7t 7Hd 3 HAER #19 A E 71E52719
BHagel Jonz $41719 HdFge] "H 7
Al vehd d 2ol

7Hd A Q) Holetg o] &3 HFE AlEgold 2
#23H &€ SUM 7]&o] 48|54 dojg ¢
AY % doleprt F-0i3 Z-poll ZHEY o] 8
ZE AME & e A& HHoR ol8E ¥
AeE & o

33



REHEEE B 6 4 3% 19955 9A

(E 3 ZH2EXMAS mejolE ojolel
{Table 3) Parameter data at each test point

180°

HAER f#1 HAEA #2 HAER #3
di[km) 36.0880 14.9005 8.0195
Ly(di)[dB] 141.9617 128.3266 122.7650
Bl ¥ 347.2023 75.5686 89.9792
6l ) 102.7977 14.4314 0.0208
G1(61)[dBi] —15.0000 6.86730 39.9982
Li(6, = 0°)[dB] 116.9617 81,4593 42.7668
SUB[MHz] 60.0 60.0 150.0
Ga(02nc) [dBi] 39.9720 4.4696 —34,2209
Bancl 1 0.0813 17.9976 180.0000
Go(Bana) [dBi] 99.9720 64.4696 257771
Oonal 3 0.0000 0.0000 2.5268
SUF 0.0002 0.0400 0.4084
o
30 =4
#2224 #1{( SUB = 60 MHz, SUF = 0.0002 )
20 f=
j0d.  HA2EF #2 (SUB - 60 MHz SUF = 00400 )
22
270° ’ 9Q°
1 [} .I ] 1 [ 1
] ) 1 ] L] ] I
A 10 2 0 40 50 km
7NEFA7N gliexn 43 (SUB - 150 MHz, SUF = 04084 )
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