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Abstract

In the mobile radio communication systems, the
propagation of energy from the transmitter to receiver
occurs in various modes such as by direct, reflected and
diffusely scattered paths. In this paper, we present the
formula to find field strength under the terrain
configurations of the western area of Cheju. The reflection
coefficients are obtained by several experiments. The
propagation model which includes the terrain
configurations and reflection coefficients are presented.
This model is used to find the field strength. This
prediction model play an important role in planning cell

site and service area in western area of Cheju.
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Fig. 1. Smooth-flat ground model
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Aol iz Aelzt Fol g wnkE izl #7313 Fo] ¥ 5 A

Q B 20149 27 dlolet= el A2 a9 WrH E4L verAdet

Table 1. Electrical characteristics of the reflection surface

Surface Dielectric constant( & ,)|Conductivity(as)
Poor ground(dry) 4 ~ 7 0.001
Typical ground 15 0.005
Good ground(wet) 25 ~ 30 0.02
Environment 1 14.9 0.01
Environment 2 30 0.03

Fig. 2% £4 Zsl47h 324.075MHz2 o) Abztel wt2 whalAldel 7)o}

e verilch Sl o3 A1 AF A, 84 29 £ A )

>

Ase Ao AT B4 dow B4 1o @ FULE e, =149, ER
EHE o =0.01 mho/mE AL} Fig. 2449k 2ol ¢ = 0dd& w4}
steb JAbshe] A7lE BE AAS 180° kAU ¢7h FAREE waiste 2
719} are FAsl P4t BElAH ZH(Brewster angle)ols whatste]
271E H42 H3n YaAe -90° 2 Atk Yatzte] 1xy AW whabstel 2

71E opAl Zhsta AL 0° o HZ3¥ch.(Hess, 1993)
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Fig. 4914 Tk R Alol9) 7AAIA= A2el s} 202 Hsgdo) Ak 7}
Yabd olBe Yele) e FAH WHSE e €oE FAH Az, T R
spol g Hskshe sk Q9 ofd HE Fsstd TORZAZE wHEC
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Fig. 5. The geometry of knife-edge diffraction
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Fig. 5& & FAdoZ He2 A2 d,3 d, Alolo] B33t = p8 7
© Asizto] EAdte 8738 vehidct. AMA 29 EAR slole jojad 2
2732 ZAole Fig. 59 713tgtez R¥ chgs} o] ¥ 4 AUk (Parsons,
1992)
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Fig. 7. Knife-edge diffraction (a) &, v>0 (b) A, v<0
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_ d\+ d,
v = h\( Ad d. d, d, (22)
21(21)9] ¢& 3HWHSF v 2 YA o}g3 2}

¢ = 7" v? (23)

vel A A2t FelE Atolo] Fol ke ZEe] ¥o)s} AY A
B dvoln AY AZRo B2 Rol BB EAste ALE
5ol

o] selvlEEL o83t M HAREE 24 huygens HYY o

2 F#;Ao t}32 B4 Fresnel HEA o2 T} (Lee, 1982)

E= L;Lﬁfexp(—jg £)dt

A7NN Byt A3

WAl HE £440] Aesh) Hess] JAAE
.
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A AIAFE WA Au2E AT As ALE Aoz nyHo] Yo},
°lF FAFL FH+ Wt 140 ~ 1040MHz HAIZEA} tho] & <huln},
GPIB dHslo|l= sl=g 23 XEXR PCE T3 $ - 54171 R <y

Y4 MY Table 29} 2},

Table 2. Base and mobile station parameters

Frequency Gain
Power Antenna Polarization
band(MHz) (dB)
Transmitter 90w 324.075 Dipole [8.15 Vertical
0~108
Receiver 140~1040 // 0 //
(dBp V/m)

2. 53 84

FA 1AL WA FA 32 AulAE ATHT AL ALE SAFoz £4
FarE 324.075MHzelw 232 90Welrt. <te Eol: #wnE ¥
1157mele}. A elve Al dAlsted 2R 2dY ey e
% PCE #£AAR 4 ey ol xHalA 2.45melt},

2z AHup $HL2 Ao SAol uiz} cjoksie] EFPAL FAEH))
oYt webA £ Fio HEQ Foloh AYe x| wat yAL FR

stgom ol st A 10/ AL Froz HYsAm, HAAe



A< Fig. 93 $A¥7 Table 33 v}

Fig. 9. Base and Mobile station position in the western of

Cheju area



Table 3. Measurement environment for sample areas

No. Area Road No. Distance Helght
(m) level(m)

D | Ae-Wol 12 16500 10

& | Chang-Cheon 1 12 13000 60

3 | Chang-Cheon 2 12 13040 70

@ | Kwang-Pyoung 1111 9600 420

5 | Seo-Dong 16 12720 210

6> | Pyoung-Gi 16 23000 60

7, | Nab-Up 16 14880 70

8 | Eo-Eum 1111 8160 460

@ | Kum-Ak 16 15000 200

1 | Sa-Gae 12 20400 10

g, whabgt 2 zgoz HEAY DA ©7x AAstdony, DollH @

7HAlE S 2 geg At Dol @719 2dx1ge) FHgHL

13 %oy 6m AES UF £ Fao| AR Brolw, Deld @A

2y e

A AAZel Agsted YT FLE, AL FATe) Agste] AX N Uk,

Hal A2l

EE225(1069.9m),

$425(1068m),

T2E

a

(430m), APAH(385m)ol ZHzt A& Qct. 2z 22 E3 FHLEL 4
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»H
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a2 glew FAFZZE Fob4 324.075MHzol el AF Az e )8 E4&
2 AA BE AEFHE T2 A8 W 23Ut 2 H}e} ubalsiute] &

Ashe EE A9 44sdn, 2556 @ AW Wyo] wAHe dss

1. X}, ghatm 29

Table 4% U324 FHAA2 ZAseld Agsis} wbabsbaro] ZAshe 6
Mol EXAG Y ZHA, o|EAs AZAE wEP EFolgh. U} of

3|7k 231 AP+ Hd 4104 24 0.2 o)}

Table 4. Predicted and measured value of received power for
measurement area

Received power

No Measurement Road (dBm) P
' area No. Measured | Predicted

value value
D Ae-Wol 12 -58.9 -56.6 2.3
2 |Chang-Cheon 1 12 -58.0 -54.9 3.1
3 |Chang-Cheon 2 12 -54.1 -55.1 1.0
@ | Kwang-Pyoung 1111 -52.5 -48.4 4.1
® Seo-Dong 16 -55.4 -53.9 1.5
6 Pyoung-Gi 16 -56.7 -56.9 0.2




Height level (m)

Received power(dBm)

1200 1
1000 4

800

Area =1 (Ae-Wol)
BS=1132m
MS=10m
Dist. = 16500 m

o N oy

S S S

o S S S
L 1 N 1 \

T T T T T T T T T T T T T T v
0 2000 4000 6000 8000 10000 12000 14000 16600

Distance (m)

(a)
48
4
-50 A
+  Measured value
52 4 Average value
Predicted value
s44 T Theorical value
AP =23 [dB]
256
-58
.". 1 v 4
) i T T T T T T T T T T T v
0 25 50 75 100 125 150 175

Received data quantity(n)
(b)

Fig. 10. Ae-Wol area
(a) Terrain profile (b) Predicted and measured value

,'24_



Height level (m)

1200

1000 ~

800 +

600

400 -

2004

Area = 2 (Chang-Cheon 1)
BS=1132m
MS =60 m
Dist. = 13000 m

T T Y T T T T
6000 8000 10000 12000 14(I)OO

Distance (m)

T T
2000 4000

(a)

Received power (dBm)

Measured value
— Average value
------------ -Predicted value

+

Theorical value

AP =3.1 [dB]

1 " 1 i 1 1 1 N l

20 40 60 80 100
Received data quantity (N)
(b)

Fig. 11. Chang-Cheon 1 area

(a) Terrain profile (b) Predicted and measured value

o
[

120



1200
1000
g 800 Area = 3 (Chang-Cheon 2)
B ; BS=1132m
2600 - MS =60 m
& 1 Dist. = 12800 m
E 400
200 A
0 T T T T T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000
Distance (m)
(a)
-48
49 F
L
s -50 +  Measured value
S 5] _ Average value
by | Ay SR TRIRRALLL Predicted value
é 52 - ---------- Theorical value
2 AP=1.0[dB]
2 53
< #
Vi A
S R
1 n 1 n 1 " 1 " 1 " 1 " 1
0 25 50 75 100 125 150 175

Received data quantity (N)
(b)

Fig. 12. Chang-Cheon 2 area

(a) Terrain profile (b) Predicted and measured value

,26,



Height level (m)

1200 +

1000 +

Received power (dBm)

800
600 +
400

200 1

Area = 4 (Kwang-Pyoung)
BS=1132m
MS=420m
Dist. = 9600 m

T T T T T T T T T T
0 2000 4000 6000 8000 10000

Distance (m)

(a)
+ Measured value
Average value
................... Predicted value
--------- Theorical value
AP=4.1[dB]

.54 1 N 1 1 1 N 1 N 1
0

x |
50 100 150 200 250

Received data quantity (N)
(b)

Fig. 13. Kwang-Pyoung area
(a) Terrain profile (b) Predicted and measured value

300



Height level (m)

1

1

Received power (dBm)

200 +
000 +
800
Area = 5 (Seo-Dong)
600 + BS=1132m
1 MS =90 m
400 1 Dist. = 16500 m
200
O T T T T T M T M 1 T v
0 3000 6000 9000 12000 15000 18000
Distance (m)
(a)
-44
46 k-
+  Measured value
48 Average value
L B NISELes Predicted value
50 F === Theorical value
52k AP =1.5[dB]
-54 L H ............................. " L
+
T P T ™ e e P e
F R T T T F
56 F ++ +y +.
| " 1 n 1 " 1 L + 1 | 1
0 20 40 60 80 100 120 140

(a) Terrain profile (b) Predicted and measured value

Received data quantity (N)
(b)

Fig. 14. Seo-Dong area

_28_



1200 4

1000 ~

Height level (m)

Received power(dBm)

800
600 ~
400

200 A

Area = 6 (Pyoung-Gi)
BS=1132m
MS =60 m
Dist. = 23000 m

T M T N T M T M T T T
4000 8000 12000 16000 20000 24000

Distance (m)

(a)

'
wh
oo

T T

+  Measured value

Average value
«- Predicted value
----------- Theorical value

A P=0.2[dB]

! e 1 " 1

0 25 50 75 100 125 150

Received data quantity (N)
(b)

Fig. 15. Pyoung-Gi area

(a) Terrain profile (b) Predicted and measured value

175



A4gh, bt 2le HE4Y & YE FEAGA g A2 e AP B
AL37] A 12824 HY, FHAAR, 1111MEZM 111540 =29}
234, 16MEZM 1116 £23t Fabd, 16AE2A HAF xde ¥
Exjgog AAsted 24z vln, $A3ldc}t. Fig. 10,11.12& 129 53
Aelld R, FAAA Y Z231dst Ao dlEAzke] P aezo|},
A et A& o] 23 AP+ 3dBelWelr}t. Fig. 132 1111¥ £2¢9] 33
dell dE ZHs} aadiZolm AR} o33t 23 APE 4.1dBelw A3}
2R FARL Aoz g Yok Fig. 14, 15€ 16 E2A4 A
T, BAF A Az adzolm FHX| e} F| o] 23 4PE 2dBolW
olct. ol Z adl=2 FH FAAAREE FHEHo AE sl2S4E
of EAidt= 12, 16 =2 XHohe AGF7l %2 11111 2614 o & 23}
7} Ayt e,

2. 3¥nt 29

Table 5= A3 24 28| EAste 4719 FEA ) dslo] 3 Hs}e]
¥ 1Y FAA, AFAE viny ZEo|th YA} &z 23k 4P
© M 4.7414 & 0.1 <],

Table 5. Predicted and measured value of received power for
measurement area

Received power

N Measurement | Road (dBm) AP
© area No. Measured | Predicted

value value
i Nab-Up 12 -83.0 -78.3 4.7
8 Eo-Eum 12 -76.7 -76.6 0.1
9 Kum-Ak 16 -72.0 -71.9 0.1
10 Sa-Gae 16 -81.7 -81.1 0.6
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