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The Calculation of Cell Radius for CDMA PCS System
on the presumption of Log-normal Distribution with The
Hata Path Loss Model
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ABSTRACT

In this paper, we propose the signal strength path loss model (modified Hata path loss Model) and the signal
strength distribution model (log-normal distribution) for the cell design of the land mobile communication system.

We applied the measured experimental data at Soosungdon and Sanjuckdong in Daeku, to this model and

calculate the fraction of total area above threshold.
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I. Hata Model2 =8|
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Hata model-2 Okumura curve®] A§ dlolel&
Algsle] WHE A4S 150MHz~1500MHzH 9]+
A z&sigom? Hatao] 413418 2000MHzH 4]
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signal
strength

breakpoint
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a2 M-1. A1&H47])¢} breakpoint

PCSel|4] tixA]%] Hata model

PL yerage = 46.3+33.9l0g £, 13.8210g by — a(h,,) +
(44.9—6.55log h;) logd+ Cy (1

FrwAe o= <k ¥o] A
factor(Hata's mobile height correction form)

alh,)=(1.1logf,— 0.7 k. —(1.56 log f.—0.8) (l.8)

=] o) E= ebevl ®A] factor

alh,) =3.2 (log11.75 k)2 — 4.97 (1.b)

PLerae © H=A|(wrban) A58} BF SAHAR
£, dBg} (1500MHz to 2000MHz)

f. : 1.5GHz ~ 2GHz®| 924 MHz$|o|
o}

b : 30m ~ 200m 9] FA|F skt ol
2A] meterdg]olc)

By i 1m ~ 10m °3%2] Mobiledte\} £0]2A]
meter'dg]ole}

d : T-R separation distance@A] Kmwehgjolch

a(hy) 1 o] %= et 5o] RAfactor

Cy = BARF

Al()ellA] Mobile®] et Folofl whd od3ds
el alh,) =0 22  7Rsk FIeE

1800MHzold Aol cholabdl thea} e Alg
Qe

(h,.7¢ 1.8mY A A=EAY b, = 0.65°]c))

PL pyorage = 156,65 — 13.821log &, + (
2)
(44.9—6.55)log k) logd+ Cy

Cy= 0dB for medium sized city and suburban
arcas 3dB for metropolitan centers
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PLavenzg‘sz cl_ Czloghze+(03_“ C4logh;e)logd+ C5
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® [I-1. Drive Test Equipment

No. e 4= Maodel Maker

1 |EXP2001 GPS Receiver Ha 5o LCC

2 |DCS1800 Rx Receiver WAz e LCC

3 |TX1500 Transmitter walag 5o LCC

4 |Watt Meter Watt Meter Model 43 BIRD Eletronics

5 |Antenna 731-621 KA THREIN Eletroni

6 [Collect2000 Data Collection Tool |Software LCC

7 |CDMA DT Analysis Tool Software LCC
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PL e ) © BT path losse]=, dB%He] o)),
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E I-1. <9 3142 path loss exponent [6]

. Envionment  Path Loss Exponent, -
Free space 2
Urban area cellular radio 27 ~ 3.5
Shadowed urban cellular radio 3~35
In building line-of-sight 1.6 ~ 1.8
Obstructed in building 4 ~6
Obstructed in factories 72 ~ 3
o] AgellA] ZAX)9} &A1 E FAo ey AlAe} gt
o, $4F A9 R €A E viasld B
A Fe}ny.9l glo] -72dBmo]x, Hata model o3 o0 log d
e I5dBmeE o)t WE Sl A% % 5 4 ST TR TR
ok el FAE A AAE 2R dEghE W 0.0
11.7dBm2] o]z} §le] Hata model Al(2)E A& - 0.0 ) [+ ORARA cB) |
s7lele EA} 9h4E & 4 ek AW 4, IR o EAEn)
=IKm2 & 7% 4,449 path losse| 4P :m
Tk, 2FM-2004 ngte] 3.520]9, 7|A5o2

He| 2.2Km*2|+ Shadowed urban cellular radio
9E & 5 vk F 4,%H9] path losse] A%k
& el aRM-2904 xgte] CliSols sle=
B3 path lossE & 5 glrh

e mAA ] AAEL 344 2
dE&aa FAX7 4 g ok AT
19.11dBm Re)7} glck. o]} 3ro] base stationo]
W7k Agellds P 194dBm HER 59
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14.8dBm #HE2| 2o}zl Slg-& & 5 Sk

(I8 M4 )& B2 HA3 2 F AsAE
¥ 4 g, ZAF FHAA 5332 -45dBmeo]
I A3} Fol| AT -41.20dBmdE & 4 9l
¥k opde), A FoAel A PHAYME
ZAx)e} ex7) 295dBmAER Ao dARhE o
F 3tk

(M- n3te]l 16381 L-MAGZ)AIZL
238 024KmA2))<2 in building line-of-sighto]
% AWM a-Kmz & A% g AR
path loss®] &A7hE 81 p ko] 4.9381 M-NZA|
4 240.19Km~1Km>*2]) Shadowed urban cellular
radio®] 3, zgte] 7.832] N-OA]9-2(1Km~2.16Km)
Obstructed in building2] S o 4 vk $AHE A
o5} ulzsled wW AT A 249 o=
Aodolnz 74 719717 WA Few, AAst
dE A Fokuchs PHAHEE FHoR A3

e

e

I8 m-1. W AR AY
( PL pyage= A+ Blog d#l4 A = -100.23,

B =-3522)

400 A0
U W a

Oy -2, o 44% AY H43
( PL gyerage= A+ Blogd A A = -88.29,
B =-3522)

log d

» FER }nT)l
n QB |

JE -3, o7 4% Ay
( PL gyerage= A+ Blogd o4 A = -100.23,
B =-3522)
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log d

oz M4, 3 45 Ay 358
( PL gyorage= A+ Blog d 9|4 L-M :
= -60.58, B = -16.32
M-N : A = 8558, B = -49.32
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IV. Signal Strengthel EA&H 2X
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U(x"):_(;lR—z)- (%) (2m) fOR[l— erf (a+blog %)]rdr

=*11i,z-[f0err— fORerf(a+ blog-I%) rdr]

=~%——}%7f rerf( a+ b log R)d” (12)
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Uy =4+227 ("ot (nar (13)
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