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ABSTRACT

Analysis of Cell Sectorization of CDMA Mobile

Communications Associated with Beam Width

Kim, Young—bai
Advisor : Prof. Han Seung—jo, Ph.D
Department of Info. & Comm. Engineering,

Graduate School of Chosun University

Modern society is rapidly changed due to development of
information communication technology in the wave of information
revolution following the industrial revolution.

In korea, a telegraph was first opened between hanseong and
jemulpo on Sept. 28, 1885, which opened the chapter of history in
electrical communication. Since  CDMA mobile communication
system with 800ME band was developed on Jan. 1, 1996 for the first
time in the world and commercialized, it has been grown
continuously. In Mar. 2008 with 23 million of wire telephone
subscriber and 40 million of mobile phone subscriber, Korea has
sprung into a leading country of information and communication.

Further, it suggests that the axis of future communication service



market sharply turns from traditional wire communication to mobile
communication.

Considering such a circumstances, active measures are needed to
take, as the development of information and communication
technology, especially mobile communication, has a great influence
on the whole society, such as politics, economy, and culture.

To meet increasing subscriber's needs of quality call and various
multimedia service, it i1s necessary to increase related facilities. But
because forward system of CDMA mobile communication employs
spread band, weighted superposed signal may bring about aggravation
of mobile environment, resulting in a decrease in call quality and
performance again.

For this reason, this study conducted a simulation of cell
secterization methods(3 and 4 sectors) as a practical and
immediately applicable method to the field to minimize signal
interference, to construct an economical network, and to increase the
efficiency of frequency wuse. Their possibility of wuse can be
identified analyzing the simulation results of RSSi, E./I,, Ev/N;, and
3—way handoff.



A 1A A =2

SEuhebe] A9 1885 99 28Y AAIERET F
Ho] A7 FAIe] AAbe] o] EHa 1996 1€ 19 AlA HEZE 800
Mz th& 9] CDMA (Code Division Multiple Access)®2] o]EEAl Al X~
go] 7Rt o] A3t o] o] 7FEo] 2008 3¥€ dA=
A3k 7EAA 230 3wt ol s K3t TFYAE 43K RS E346ke] A

B

o
2
>,
o
=

f

(Improved Mobile Telephone Service)2]

MUl a7k AR QAL et e

o
2
o

o,

o 19843 wm=e RE=ZFAS] AMPS (Advanced Mobile Phone
Service)®] =Y¥ 19884 A& SHIAS AVIE A=A A~ o
A5 FFotAA 7R 553 714 HHE o FA HATH

5 o]-&Afe Skt obdm I A 2FEe Y THE Sk

3
9] N 23sl7] ¥3te] 1996 19 19 AAFZZE 800MEz of

mlo

Z u}2)

1o
1
rz

)
2 W

=
=

-z
o
ol



o CDMAHA 9] 24t (2nd generation : 2G) TX|E o]EE A A ~H
o] SK #Fe ¢olsto] s o] AEslE ). HZolo] o] sTAl A%

©
ﬂ
rL

o AAAAZ =QHUA AAT7] FAlo] MH|AE AlFtslal 19
109 1¢ PCS (Personal Communication Service) AFFAFQI KT 2
gl 34 PCS, LG €# o] 1.80 thle] CDMAWA o] EEAl Aju]~
= JWAEHAl H AT

200030l SolA 7]=2] 24t AH] e HolE Mu]se] a1 e v}
7Fe 2540 Au]2=7F SAIF RS, WiBro (Wireless Broadband) <}
22 5 FUAEY MHl 27 Ao 2R o] HE WY o] AR]ATE
7VestAl HATE B 2Rk o AlAle] =W (roaming) AH| =9
HSDPA (High Speed Down Packet Access) & &3l dolg A%
L7t g71H o m S7kd 3AIH S At AE27E S EEE ool
t}.

e

o

o

1‘
rlo
e

] dde a8 do AREN VlE, 53] olsTil 7w
T AA, BA, A, 28 5 ARsl el dA wA= v et
w5 A7) wZell TE ] A dasi

X

Te, CDMAMA] o] B84l A28 &0 Axd 544 714
b osejua FAe) FELT thFe Wevirle] Aulze] og &7
2 Sds] S8 Bl Aase] F7hsd ° -



Hasshor Bk 1B A

w9l gt et =

A750] ghep )

Wep B R dt e RHAAY 29% st 71E 3
5]

A A A (PF 90°)

R
e
e
ot
o
A
Rl
[>
sy
[t
©
o
=
N
i)
ofl
©

o
(&
O (

gh 44 A 2 (W 60°, 90°)
S A ABFaL, A E, RSSi, EJ/L, Ev/N,, 3—way handoffol] thsle] Al E
o1

dold @ AAES nigom |E WA H R0 s

1u

8431

Bds dostaat ko



7]

NEE

A 2 & CDMAW o]FFAl A|xH

Al 13 CDMAHHY o]FFAY A28 FA

Al2~'e]l e T4 ul37] (Mobile Switching Center @ MSC)¢}f

ZIA = il dEa o R o] FoX 1 o]

ol Bad Huo AT E LR

Sy,

=

N\Y.

—Z
W

g

Mobile -
Station BTS BSC

13 2.1 CDMAHA] o] =& A

—

87

W= VAT fFAgeR AAFY JA4E FAsStL B shE
Te Bt 1A= AMHlAs G el AlmE = g 2hEAl

Aelstr] skl Al 74 FdE FEoR gtk k] A



Z Ao]sl+= CS (Control Subsystem) H%, £3= A4 =+ SS
(Switching Subsystem) HF-#3} o|& AZ3s| 5= IS (Interconnection
Subsystem)F-Eo 2 FRST} o 7)o BrFAQ Ax2E GPS (Global
Positioning System), VLR (Visiter Location Register), HLR (Home
Location Register), IWF (Inter Working Function) s¢] Jt}. CS+=
Wzl & B fAES, dEr]Y Al 55 FAL B HAs Ay
St AMBE Al2g oz wEr]e] FFAQ gdg et IS GPS
2HE FAE 37 SYHS @Y o] Xow FEsle] ughr]o

od3sks dtrd, SSE T-S—-T (Time—Space—Time)
Aol 293 Fx= wsrlo HEE B gk S8 K el Ao

LE o ERY FAH BT SUIASE wEr|o] 7 A H Al 2EH
w3tk VLR 7F4ARS] o] Fe & fAE FAR &5 o &A
wbsro] M-S on/offdl= AFEHiSL WV e VA =Its olF
st o] I & Ra o} gtk HLRS E& 7Y A dish
M5 (Electronic Serial Number : ESN)$} ©@db=ro] T3, 22l
o] sjgoHF o FERE AT IWF= ol 53} Al2="3 Ay
o] AA4& 93 IT (Information Technology) A 3+74n]o]t},

F

i

2. 71A =

7N A= agk7) ek e R AAEo Wiyt amgkr] Apole] F3b
A2 7es T wd|eke Aol M= FAYAR ddEa &



doriko] Alol= FARIAE A 4F AE 2 ARE AEE A
A Ao, tlx"YH RF (Radio Frequency)F-= TFAHCTH Aojh=
BSP  (Base Station Processor)®} TFP (Timing and Frequency
Processor)Z M tH ™, BSP= & A7 9 7|X=9 HHE s,
TFPE= GPS=HH AZHEHEe}L 10Mze] 7+ =85 AFste] ML=
U RFFO F5ets 925 stoh gxdi9 CSM (Cell Site Modem)
7} BSM (Base Station Modem)<2 E@|3 (traffic) Ag¥Et ofe} I}
o] F(pilot) MY, &7] (synchronization) =4, #Ho]% (paging) A<
MNA = (access) MY 5o AZE UAY 4Asz WHeetal wer|245-
B AEHol2 old2a AsE YAY AZE ¥Hses 9ds g
CSM¥} BSMe] 7]52 &4d3lt} CSM2 BSMO| FAA &3 202
stgslol BSM ©dS B et Y Jtso|t) RFF-E w0 2 5
of Al M55 FEFAA HAESTZ HyFi qAHFTZRHY| M E
CDMA Ag Fur=2 W3

ato] SHHIYE E 3l

i

e CDMA EH), vlo]3 2 ZZ M A (micro processor), X0
(vocoder) &5 Wdst 25 3 (chip)? w22 424, RF 7E4 4
B (duplexer filter), StElY, 4=, =7 2X17] (local oscillator), 4]
(codec), 297, mto]la For FAHIL, EgF AL HFi2 &
2 71AFe] Ale]E wol H/O (Hand Off), A=Al T Al

rl



1—4, [7-10]

STP
062-222-0907

011-111-1234

Contents
provider

\“;”3° ﬁ \%0:1-333-0907

1Y 2.2 CDMA®WA o]&&4le &3 4 34

) O © o Y 5 ,
AY Soz PAH ek of F stolE AU, B/ AY, Aolg Ad
o A} VA ZoRRE HAHE AEo|u)



N\

Pilot Channel
Access Channd <
- Sync Channel
Reverse Traffic Channel -
- Paging Channel
-

Mobile Station Forward Traffic Channel  Base Station

19 2.3 CDMA®A o]&FAle] =iak ey 93 Ad

1. &9k g

7. shol® A

o] F AE (A E)S F7]= 2000msE 3t ZF AE (sector)vit} =
P oz s EAstal MS (Mobile Station)= 3ol Ao 7]
718 wET

o] F AL 3] MS7 BS (Base Station)$}e] ®7|wke gk

uk==7
18l AREE 7] wiEel BE= BSe] ¥l AE2 “Walsh 075 AR&-shH

J—}

k"

ol ofF¥ HHLE ztx] ke Al ot} o]F A3t AMH|AE WY
&l o]=3t= MSE Ec/lo7F 7FE &= dlolx 2149l BSE AH BS=Z
e ko

o]l Qe IEak WFo AgE+= PN ZE= (Pseudo Noise
code)©= EE BS7} Y35ty 3k % (I Al¥ : In—phase channel , Q

2} : Quadrature channel )9 I E=E Alg3t} BEE BSE GPSO 9



gL_"
o
o
off
>
=
2
ol
A
)
2
i
o
I
tt
L
)
fl
Y
T
1o
d
Z
KU
[
)
N
>

o
li
oo J
z
to
(&l
S,
o
i
ok
iy
W
0P}
1o
=
0P}
N
N
R
Iz
M
)
AL
=2
k)
il
2
%
>
2
>

o

5718 CDMARA olgdal Al=geA ol Ade] PN FE+=
short PN =29 915 (32768) F (chip) 719X ®f 64 F F7|=
B3 512 (32768/64)70¢] PN m= g& AL-g3tt), mpo]F 2de] %=
TALE 19 249 )

| pilot PN

sequence at
1.2288 Mcps

(All Osat BB
1.228 i\/lcps) il

—> A

All Os
To QPSK

S

j modul ator
1.228 Mcps ) f!?tB > 2
‘* ilter

Q pilot PN
sequence at
1.2288 Mcps

9 2.4 Ho|E Ade] B2 AT

U 57 Ag

7] AEL golFE ALY vy A 2 ZF AEeic}t s EA 6k

AEEEE 1 2Kbps o8 £7] QY PN Z=E do]F Ay upzt

1

of



7FAl &2 short PN ZE=E AFE3A|RF 26.67ms F7|%2 7] ASE wt
sto] A <53k,
MSE 7] AEE F3 Bl BSY Al=® A7F F7], 3lo]F PN

o
24, long PN ZE ZAH], Hojd Adel AH R dHoly &£k, olsE

T
e

A AT FF 5o ARE HE ol Aagle] Fxskal H o]y

ge A 9% te wAZ ABAY 57 AYY BH FHEE

Al
(
=

| pilct PN
seouenced
12288 Mags
W, a BB| . g
oo 1288 Mas filtar| >
dherd | V- Symbd Block ‘ Toq3:<
. Bncoder e . v modulator
b|t57 R:]jz/‘ repet|t|on/‘ wterlewe/‘ /‘
P BBl b
1XKbps  24Kbs 48<bps 48Kps  1.2288Viops filter
Qpilct AN
suenceat
12283Mops

a8 25 7] A9 =2 AR

o o1 Ad

ZF FAvith 17 & 2 o]l Hlo]d ald> OVHD wA]A] (Over

Head message), &= WAIA], W&E HAIA], (8 T HAK] & AH



¥e Agata AEEE 9.6Kbpsolth TE AUETRE 9
o

AdE dld &% (slo)S 3kl 1.285~5.65 (FH 22 MS

| pilot PN
sequence at
1.2288 Mcps
W, at BB c
_ 1.2288 Mcps filter
Paging
channel Conv. Symbol Block Jany To QPSK
bits encoder repetition interleave| AN\ modulator
R=1/2
BB L , ¢
4.8Kbps 9.6K sps 19.2K sps 19.2K sps 1.2288M cps filter
or or Q pilot PN
9.6Kbps 19.2Ksps sequence at
Long 1.2288 Mcps
code Decimate

generator / j

1.2288Mcps  19.2Ksps

Long code
mask for

paging
channel i

S Egs AYe BS=RE MSH EsAnel dHoH AnE

Al HEskE A8 Adoly] wiEel long PN F=9] 9% (¢F 4%

_11_



37 9% 804 )¢ A F7INA vl 643 FIE SEE oF 69 879 2
AW 748 PN = 5 ARG EY xde] JHEH= 4 HE=
HIE dgj&s 93l 28 A FAE9S Aa= o7 f8A 5344

glolg <ol W} HFmYo A 9.6Kbps, 4.8Kbps, 2.4Kbps, 1.2Kbps
2 717 At 53t 1.2Kbps, 2.4Kbps, 4.8Kbps¢l A& 2
!

FA A" Al WES Fake] 19.2Kbps® WAL HIE ¥ &S

F

F27] 98t CRC (Cyclic Redundancy Check) H|EZE F7}3it},
3} H7F 9.6Kbpse! A= A w2 S Fx ¢kur AWHFEA
daguhs skl HE od&s 937] flste] CRC HIEE F7isit)

A2 Y =2 A= a8 273 2ok

T
(g
of

My
ok
ot
ly

| pilot PN
sequence at
1.2288 Mcps
PCBs at W
800bps ! BBl ,p
filter
Traffic Conv QPSK
channel - Symbol Block | v |mux To
bit encoder iti i NP modul ator
its f i /‘ repetmon/‘ mterleave/‘ &
fiter| > 4
1.2Kbps 2.4Ksps 19.2Ksps 19.2Ksps 1.2283 Hiter
2.4Kbps 4.8Ksps 19.2Ksps 19.2Ksps Mcps ilot PN
4.8Kbps 9.6Ksps 19.2Ksps 19.2Ksps ;g:leonce a
19.2K 19.2K
9.6Kbps 19.2K sps 9.2Ksps 9.2Ksps 1.2288 Mcps
Long
code Decimate Decimate
generator /‘ /‘ /A
Long code mask
(asafunction of 1.2288Mcps  19.2Ksps 800Hz
specific user ESN)

I 2.7 = B Ade] w4 7k

g

_12_



2. 9 A

7. Az A

MA2 AdL MSe oAl 24, BSY &F &%, BS EF AA]q
ek &H, BSe 548% 8F, fxeF, Heoly A 5 & W AR
b= AEEAN oW BT Ay mix7iA R F3PRE 2t
u] #ol long

PN ZEE A @tk g 2o AU 2w aas
Aol A%

o
rr
o
oo
>~
lon
o}
w
fu
K
ol
i)
2
32
o
¢ d
12
o
=
X
o
)
2
=
>4

Aol ok WA ASE A gn JE =49 Ad F A9
of AW shtE Adstel Aals Adm BEAh Az AW B4

TAEE 29 2.83 g2t

| channel PN
sequence at
1.2288 Mcps
1.2288Mcps BB
A filter
ccess
4-
channel conv. Symbol Block 84 ary To QPSK
bit encoder o ) orthogonal |-} modulator
its f R1/3 /‘ repetition /‘ |nter|eave/‘ modulator
fBItB >
4.8Kbps 14.4K sps 28.8K sps 28.8Ksps ter
Q channel PN
sequence at
Long 1.2288 Mcps
code
generator /‘
I 1.2288Mcps
Long code
mask

Y 2.8 AA2 AP B PR

_13_



Aurer Egy Ad2 MSZHE BS F3ldret doly HRE A
St A8 AEEAN AL Ad FAbstaL, AAE ALY oE A
S AR o] wEl HAToA 9.6Kbps, 4.8Kbps, 2.4Kbps,
1.2Kbps= Ztzt Adjsta, e EdE Afdd f=5E SR}
1.2Kbps, 2.4Kbps, 4.8Kbps?l 4+ AEFA d=adgdy AR vt
T} data burst randomizerg® &3te] AEEH= dloly & =ATh
data burst randomizerol| X+ 7MW ¥ & ARS8t &

Lo yHE o]y E FHAsg oA MSY ARAY

=19} Ec/los &Itk 5, vHE doly & 54t o) A" dF
o]
-1

| channel PN
sequence at
1.2288 Mcps
1.2288Mcps BB
Trafti N filter
raffic
Conv. 64-ary Data To OPSK
channel Symbol Block 0Q
bits encoder reyetition interleave orthogonal burst 12PN modulator
R=1/3 P modulator randomize| 4
4 BB
1.2Kbps ~ 3.6Ksps  28.8Ksps 288Ksps  4.8Ksps filter
2.4Kbps 7.2Ksps 28.8K sps 28.8Ksps (307.2Kcps) Q channel PN
4.8Kbps 14.4K sps 28.8K sps 28.8Ksps sequence at
9.6Kbps 28.8Ksps 28.8K sps 28.8Ksps 1.2288 M cps
Long
code —
generator
Long code
mask

a9 2.9 U = Ao B PR

_14_



=)

H

AAHE A A E 3}

v AAHE 7HE

=
T

A1 A

!
o

7

X

]
Fy

H

gl 7| H]

o]

0]
=

olo

woll A AL

H7] o

)

2 Asrh R

(b) ol& A3t 71A] =

_15_



L]

[e)
-

2 F\A e 7

=
o

Ho

o]

o)
A

PN
T

s}
=

4 A=A A}

2 =

=}

o=
il

™ 3.2004 71A= Agk 71A= C
o] "oz SlojA ZIA= At 7IA=w C

N

Al = =

S

71 A= Boll A AL&

Fo5 g

kel 7)A) 2 Al

AT,

_16_



Asralo] wAlste] S FFe wAAY AR fggero] Zof

o} E&o] SolxA

ull

At o7 o]FEA VAT 7Y AR FEsI] sty 1Y
3.37 o] 1A= AdA ARES FRE T2 71X 5 AdA AAEE
F Art =93 Y8)= B, C, D o2 AL 7153t CDMAYA =
CDMA (%=+ FA)9l AAFEF} short PN =9 AALES & 4= 9
short PN ZE=+= g eitat 7| A= S FEdhs a47F "k

AA RN AAATE AdeA frHon wHe @ & glonw
oe] 74 Felw et 4 ook gk ARRke slA e muhE<
WA e} A5 FA7]e] £4o] S FaalA Bk o7 CDMAYA

_17_



Ao AAAT FEAAS BAG A Q7] WEe] ARge
Aol wud AAAR Qe A7 FAA e, 54
QA o] A% HWAX Agd & Atk o A9 AR FH
N A5} okl A SdA o] RS Hol o Be /AR Ba
A k. AAl A8 AATAN Sl ATl Aulzsts GG

del A58ty ol Aal Aol SAeopt AAEd 4 Sl

_18_



A S, 94 A AY 6% S W Ak <] AelA el @
oJA5m 1Hy ABE Fol5/ ATk A AL NEom A7 A9 7
M3 o3 WE e Aol e A Mzath F A7) A9 1H4

o] ¢ 50% AE i, thE BE o] 7hio] oF 50% A% Hr)H

A 2d A AE3 A
1. 34E ¥4

279 opdr AzEe] A9 e} o5 Asule] 4w
ool F9} AT 57 Hoja] A=
AYH ot e AU olfate] A 4 Jode BAad F
stk ey Ak ol g o AT 7)ol

se] Mmgt o] SojuA HATh old @ 71X
Azsletn 1A= £He FgA717] et A Jole A see

AEsse Pl A 99 AF FHow 120°4 37 gqo
2R 34 gl FE AFSH ol 348 $Ae BE 7]
A AE F el FAs) RAT ek R WA AEE o)
Heb sta, 1ATE FHOR AN AARFOR 342770
W] HMEE ol 120999 AEE TAST, FAT PPo

HE ZlEetel ol yAHE 12000408 AHE Agat) oleld 4

_19_



_VE
ﬂl
o
L
rlo
>
ofo
ol
rlr
N
i)
ny
[»
s,
[t
ot
o,
Au
[y
K
ro,
)
N
N
A
1o
>
o

T2t CDMAA &H A= 913 714 9] Abgshe Fa7F wd e
Holl= 1A ZIA =] F3 27] 7IA =] FHlEo] HAlE ol B

2 e fok oldd A Pae

o
off
ot
o
i
N}
ofo
ol
I

N
b~

EHA Wk ohel A )X e
s 3 % 9lth, Teluh CDMA AlZElo]As ol

598 wol Hote] A% 19 3.5(a)9]
@A QT o] AF 7A=e] F} A7) s A =] FHEe] HAE B

wol Wol T3k ofst % &7 HaE VAL E P

(a) 7] (b) A

28 3.5 3AE A upAe] A Rt

_20_



2. 448 B

6
42 Aedtel A 058 mdFoes ANUIH BAA] 254
N Al wsg ® oW ol A AgAee] AvA FAZ 62
A

< AZAZ7E Hd d9s 2A%

_H
P

= 28
3t 4= o a9 3.69 A

o)},

7 3.6 44EH A Aol Al FB3H(BS: 7]A] =)

_21_



2 = A AASE WS BEUl2 543 o 57|91 CellPLANS

3

o]-&ste] 3MY WA 44EH WAS AlEHld o=y A
o =3 At

AlEE Ol o5 231L JHEA (suburban)ol A 197] 7]1A|=& 3km

Jm
o

it

Ao w wiAElal, My dSEdzE HATA-OKUMURA =4
BTNe gkt VIX=E & 2H2 9.33W, eMEl= Ee 3W
)

9
10002 7Y A gtglon T4

3E 4.1 AEHeld =1
S A5 AA

e =0] 18m
SteEIU A= &4 4dB
Hi A= &4 —103dB
B FHold mhzl 8dB
o] Aqd Hg 2W
71 Ad ¥ 0.25W
Hold Ad H¥ 0.75W
EY Hd A¥ 0.01W

D/G (Digtal Gain)& 0~1277+A 128 YAZ ZAHo| 715384, € A
n X = Goe adsle] A dAFoA JPY RHEAFHoR ALy

3 4.29F go] AAsH

iy
=2

rlr

32

_22_



HEIEEEEE
T || 4
W | No | 7
B2 2
) _x “_”—.An _x
AL —
00 [ K | — | RO
(o N
Pl ®lml =
Cin
Giy
W]

g,

4.33} ko)

G
Nd
H]

il
=

2%

—14dB
—16dB
2.5dB

T_ADD

T_DROP

T_COMP

T_TDROP

3t

oA AuEom g wol A

o ete}

N
N

& 60°¢9 90°&

Hr

oH

]

<
=0

H

E]

b, 4

5]

= 90°=

R

_23_



300 . 60

2705 i N

240" ek ; Y20

RO im0
180

(a) W 60°

2o

210 - IV 150
180

(b) W 90°
E 4.1 Qe WEel] mE WARE

A1d A " v

3ME 9 44 Ao A HHe] o F At a9 4.29 2

_24_



(a) 34H (WF 90°)

(c) 44E (UF 90°)

29 4.2 A A He 4 e

_25_



34E (
Bl FAgstgion, 48E (WE 60°)

4789l At

Al O
= =

%

9 A

el A Aw

5

I 471e] Atthe]s RLefo] ol

9|

Al 2 A RSSi H| L

= RSSi (Received

Signal Strength indicator)&}al

I, 38 H

)

#40] 7}

7¥eHAl H k.

=
o

o

]

X
0
o

= H)

RSS1

(4.1)

NFX N, < BW

1714,

o

JwAlO
B
ze]

ojm

_26_



ol s o= HE VA=

Eis

S

T (Ao —174dBm/Hz)

=i
=

o
a7

N,

BW : CDMA th93% (1.23Mk)

_27_



(c) 44H (WF 90°)

1% 4.3 AE W] wE RSSi W

_28_

F



3 4.4 AE Ao wE RSSI X

[%]
4 o A e e
o (1% 90°) (1% 60°) (1% 90°)

< BE | $A | Bx | $A | ®x | A
—40dBm ©]% 0.01 0.01 0.02 0.02 0.01 0.01
—50dBm ©]% 0.05 0.06 0.19 0.21 0.09 0.10
—60dBm ©]% 1.35 1.41 1.39 1.60 1.65 1.75
—70dBm ©]7 4.64 6.05 4.52 6.12 5.50 7.26
—75dBm ©]% 5.56 11.60 5.47 11.59 6.84 14.10

—85dBm ©]/ 23.62 45.29 23.70 45.71 27.04 54.00
—90dBm °]/ 19.85 65.15 20.44 66.14 17.51 71.51
—95dBm °]4 15.65 80.80 14.67 80.81 13.17 84.69
—100dBm ©]% 11.01 91.81 9.75 90.56 8.78 93.46

|
|
|
|
| : . . .
—80dBm °]%| 10.07) 21.67| 10.42] 22.01] 12.86] 26.96
|
|
|
|
|

—105dBm ©

Algdleld A3, MHlE The FAAES —-95dBmo® V|
RSSie] 4 ¥+ 34F (UF 90°) WA 80.80%, 44H (WF
60°) WAL 80.81%, 4AE (HM1Z 90°) WAL 84.69%% o =¥ T}

webd 448 (D 90°) Wale] 44 FEF FANY BE 54

N
i
0
[o
=)
w
)
A
i~
I
©
(e}
o
ol
1>,
i)
SN
1
a
o=
i
(@)
(@)
o

A 3 4 mo]FE Ade Ec/lo B

o] e Ec/lox 543 H (chip) dlyAet & 3H4d A9

g RA Az deolx Qo] AzAZIE ofn| g

_29_



(4.2)

L ols=I A A% 1)

o, P (0.)L,(6,d)C
L+I+I+1 +1+N

1,
o 71 A,
L,(0,4d,)

E

T
X

!

a

]

A= o2 5E o]E o]

A

=

T

!

I
N

D Zpalo] &3k 7| A F O REE o]Fto] FAl
Ul

W
X

ojm

B

!
o

o] £ AME 9 Ec/lo
), a8 28 go|E Y Ec/lod A7]7}

+

B

0

0

]

Y& (—10dB

7S

S|
~

LN

1=}

Ec/To
— 30 —

2 9
Ec/lo), B3 (—14dB < Ec/lo <—10dB), &% (Ec/lo<—14dB)o.& &

=
S

ol

)

o=

J

S
=

2

Ll

]

[e)



o il

(a) 3ME] (U3 90°)

.

(c) 44H (WF 90°)

a8 4.4 AE Ao wE Eco/lo X%

_31_



3% 4.5 AY WA & Ec/lo 3

Ay

[%]
2 34 E] 44} 44T
- (W= 90°) (HZ 60°) ("= 90°)
By A By 4 By A
—3dB o] 4| 4279 4279 43.48| 4348 22.85| 22.85
—4dB o|4| 21.47| 6427 21.01| 6449 29.13| 5198
—5dB o] 4| 16.67| 80.93] 16.75| 8123 23.93| 7591
b5 —6dB o]| 10.03|  90.96 9.31|  90.55| 12.72|  88.63
—7dB o] 4.13 95.09 3.67 94.22 5.75 94.38
—8dB o] 4 1.15| 9625 1.24| 9546 1.90|  96.28
—9dB o] 4 0.53| 96.78 0.64| 9610 0.74| 9701
—10dB ] A 0.42| 9720 0.48|  96.58 0.44| 9746
—11dB o4 0.46|  97.66 0.47|  97.05 041 9787
a —12dB o4 0.31| 9797 0.36|  97.40 0.34|  98.20
—13dB o)A 0.27| 9824 0.33| 9773 0.29| 9849
—14dB oA 0.21| 9846 0.23|  97.96 0.20| 9869
—15dB oA 0.18| 9863 0.17| 9813 0.17| 98.86
ne | —16dB o4 0.11| 9875 0.23| 9836 0.14| 9899
= [ 217dB o4 0.12| 9886] 017| 9854 011| 99.11
—17dB ©]3} 1.06|  99.92 1.34|  99.87 0.85| 99.95
Algdold A3 Al B B Hed B2 SA4S UEE Ao E 4
SHoew, 1 7hed 448 (W3 90°) WAool 7Bt dod 2 54
= HE I AdSS FA0T 5 AT

_32_



Al 44 EHY Ade Eb/Nt v

>
fol

EfY 299 Eb/Nt= FAS HE guyX|< & A
Z %3t H]8-=ZA BER (Bit Error Rate)¥ ZH ddBo] Qo =3
AT ATAAA T w§ =t

B T,0,)L0,d)G

o o

Lo

A

L

( w

2 — 4,
N, L+I+I+I1+I+N R) (4.3)

o] 7] A,
7,00, © &3 AE FaYALAE
L,0,d,) * °l&s= 7]
G o9

PN
T

40 olE=ol AR %
o

&~
iy
it
)
Y
H
ully
bt
-z
i)
4»
e
&
2
A8

s s~
_N‘_nl
o
o
[

_33_



W 90°)

A (

(a) 3

b

o Qo Q2ya B uu .

. g 02 %Qq = «w@ﬂ%@ﬁﬁ *
i H%W ﬂ%m o E

TR SR B i Bics

..V

Z 60°)

A ()

(b) 4

% 90°)

=1
=i

AE (

(c) 4

A

1% 4.5

_34_



3% 4.6 AH

H} Al

Ao wE Eb/Nt i3

[%]
PR 34 E 44 4 X E
22 ("= 90°) (A= 60°) (A= 90°)
By A =¥ A T A
8dB o)A+ 0.00 0.00 0.00 0.00 0.00 0.00
7dB o] A 0.00 0.00 0.00 0.00 0.00 0.00
6dB o] 4+ 0.00 0.00 0.00 0.00 0.00 0.00
5dB o] Ak 0.00 0.00 0.00 0.00 0.00 0.00
4dB o)A+ 0.00 0.00 0.00 0.00 0.00 0.00
3dB o] A 0.00 0.00 0.00 0.00 0.00 0.00
2dB o] A+ 0.00 0.00 0.00 0.00 0.00 0.00
1dB o] & 5.05 5.05 5.13 513 0.00 0.00
0dB o] A 17.00 22.06 18.81 23.93 0.00 0.00
—1dB o] 14.46 36.52 13.61 37.54 15.12 1512
—2dB o]+ 12.00 48.52 11.31 48.86 14.37 29.49
—3dB o]+ 10.99 59.51 10.72 59.58 14.97 44.46
—4dB o]+ 10.21 68.72 10.34 69.92 15.68 60.14
—5dB o]+ 10.26 79.97 10.32 80.24 14.43 74.57
—6dB o] A 7.94 87.92 7.60 87.85 10.08 84.65
—6dB °] &} 12.02 99.93 12.08 99.93 15.24 99.89
AEeld A, 34E (MF 90°)¢ 44E (U 60°) G2 oA

o (19 4,

o1

o7 J=HA

_35_

ouf, 44E (WF 90°)
el g F oA AR /A

()l wd=1<)ol B WA

o



271 W21\ CDMA

v
=

o}

i
2

il
=

{]

EEEIRN

A

A He=

)

_36_



.

(a) 3ME] (U3 90°)

&

(b) 449¥ (W= 60°)

(c) 44H (WF 90°)

I 4.6 Y WAl wE 3-way I=L

_37_

H
e

Hd
H



[%]

awn] o0 EE EE
= o 1 _ — ~r
=7} (M= 90°) (A= 60°) (M= 90°)
5 B2 | wA | ®¥ | ¥A | w3 | ¥4
None
a ) 19.55 19.55 20.00 20.00 0.75 0.75
—way
Softer
(2 ) 31.83 51.38 32.28 52.28 53.73 54.49
—way
soft
2 ) 6.29 57.67 12.57 64.85 0.10 54.59
—way
softer—soft
(3—way) 31.96 89.63 21.94 86.79 39.53 94.12
soft—soft
(3 ) 9.33 98.96 11.72 98.50 4.85 98.96
—way

AN
S
olr
o2
18
of\
12
©
©
R
o
H
10
A
12
=2
>
o
>
N
w
=
10
~
X
A
B=)
b,

ot olge] Bxv|vh ztzt e AT ok AEE ¥ER




Bzats B (finger)ehs Bzx710] JalA T 7bsshch. o] A

n
o

=
(@]

=
=
[
to

A
T @ AT YelA o) FoiAy] R HF wMuz
2 BYste] Asl Ak %, A7) BE AEe] H/WE 5
B AEE FFARAT WBE HPe FAG WBET] A A
S

T

kAo W=y} o]FojxA @rp P weba A A

_39_



A5 A =

AR 2 W P BAS B Auls FA Ak

I
i-a
Azl &% Soigtal st AWE e BRE Al @AE] siM e

£49 FAALY £ Asol 348 (4
Ae AZe 4ME (UE 60°, 90°) A w2
of hsto] A, RSSi, Eo/l,, Ey/Ni, 3—way handoff& A% ele] 43k

o 1 AnE MwEAAR Fo v 0 g

= 3AE (UF 90°) WAL /e H7Y Hgo] RojAl shte] A
MEs FGAstAon, 448 (UF 60°) WA A9 GAE
Hgol mojr shife] A HEE gk, 44 (UF 90°)
e w9l AET wold WFel o) 47he] AbtheE Zgol
AA stute] A HES T AR ASHA.

— AAE (HF 90°) WA A4 AE Tl o] Eb/Nte] F= A

e S JERsed, RSSi

Ec/lo®] 4% A9 ¥4 3%+ B ¥Ad Hste] =5 =4 dE

=

I

_40_



| dgdoen B GA

4%

a}

T

ojy

0
A

Nlo

o
od

olo

AT
=y

o2 7tjeEth

_41_



[1]

[2]

[3]

[4]

[5]

[6]

[7]
[8]

i oo
=

A. J. Paulraj and C. B. Papadias, “Space Time Processing for
Wireless Communications,” IEEE Signal Proc. Mag., Vol. 14,
No. 6, pp. 49—83, Nov. 1997.

G. Song and K. Gond, “Approximate Formular for Evaluating
Erlang Capacity of CDMA Systems with Smart Antennas,’
Electronics Letters, Vol. 36, No. 12, pp. 1001—-1002, June
2000.

Chen, G. K., “Effects of Sectorization on the Spectrum
Efficiency of Cellular Radio Systems,” IEEE Transactions on
Vehicular Technology, Vol. 41, No. 3, pp. 217—225, Aug.
1992.

V. H. MacDonald, “The Cellular Concept,” Bell System
Technology Journal, Vol. 58, pp. 15—42, Jan. 1992.

Bruno Pattan, TRobust, Modulation Methods and Smart
Antennas in Wireless Communicationy; , Prentice Hall PTR, pp.
209-214, 2000.

Andrew Miceli, ™Wireless Technician's Handbooky , Artech
House, pp. 27—46, 2000.

Calhoun, G., ™Digital Cellular; , Boston:Artech House, 1988.

Lee, W. C. Y.. ™Mobile Cellular Telecommunications System; |,

New York:McGraw—Hill, 1989.

_42_



[9] Mehrotra, A., Cellular Radio Analog and Digital Systemy |,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]
[22]

Boston:Artech House, 1994.

¥gESAA(F), [CDMA o)l 5d3 74 , FaEdAdT2 3]
/\}.
SK€d ¥, [CDMA #HZA3ed, , SKE g .

LCC, "CDMA Design Workshop; , LCC.

Qualcomm, TCDMA Capacity 2.1 Test Report; , Qualcomm.
2472 [CDMA YA " o] &3t Al=dly | A AL,

TIA/EIA IS—95—A, “Mobile Station—Base Station Compatibility
Standard for Dual—Mode Wideband Spread Spectrum Cellular
System,” Telecommunication Industry Association, 1993.
Qualcomm, “An Introduction to CDMA Technology,” Qualcomm
CDMA Seminar, pp.19—20, 1995.

Jerry D Gibson, ™obile Communications handBook; , IEEE
PRESS, pp.178—190, 1996.

LCC, “CDMA Design workshop student Manual,” LCC, 1995.
SKe#HF AMFAAYAYE, Forward link’de] 7 299 Digital
gain At=, , SK2 &, pp.1—-7, 1999.

#7213, ™Migital Gain®} Overhead channel =d9; , SK9ld 3,
pp.1—18, 1997.

SKel e, 'CDMA %3 AMYA 7] |, pp.1-13, 1997,
SKe# &, 'ICDMA Al&=E CdX|yolsg ME=E; | pp.20—-26,
1997.

_43_



[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

SK& &, 'CDMA 8¢ AMeA 7]y |, pp.1-13, 1997.
SKE#HF(A3dH), "LBA &7 2 4, , pp.12—16, 1998.
SKeds AW A7t 4E, e d"Ael e A
¥y . SKE#EF, pp.1-7, 1998.

AdS%, AAqt, o84, oA, IMT-2000 o]ss4l e, |, %
SF=A, pp.21—25, 2001.

Dong You Choi, Sun Kuk Noh, “A Study on the Cell
Sectorization using the WBTC & NBTC in CDMA Mobile
Communication Systems,” Lecture Note in Computer Science,
no. 3421, pp. 920—927, 2005.

Li—Chun Wang and Kin K. Leung, ‘A High—Capacity Wireless
Network By Quad—Sector Cell and Interleaved Channel
Assignment,” IEEE JOURNAL ON SELECTED AREAS IN
COMMUNICATIONS, Vol. 18, No. 3, Mar. 2000.

Y.Okumura, E.Ohmori, T.Kawano and K.Fukuda, “Field strength
and its variability in VHF and UHF land mobile radio service” ,
Rev. Elec. Commun. Lab., vol. 16, pp.825—873, Sept. 1968.
M.Hata, “Empirical formular for propagation loss in land
mobile radio service,” IEEE  Transactions on Vehicular
Technology, vol. VIT—29, pp. 317—325, Aug. 1980.

olAb, wra A ICDMA FA417]1<4; |, pp. 135—145, 2000.

- 44 -



M&E= 0l olsA

—

N w

- o S -

sAog - s2A( O ) g )

2008 8= 25¢

JSESON IR (

ol

& 3

o

imi

On

2 & TH

e

a1t dBESAsst) | & H 20067549 /P & A
89 | s32 2 g i SH2: & k #E AE: Kim Young-bai
= M| ASEEA sSUEF 242l 4= sSO0HIE 102s 2002=
HAetx | E-mail: yb7200@hanmir .com

o st=2: Y= [HE COMA OlsSale A ME S 2A 24
M= | €=: Analysis of Cell Sectorization of COMA Mobile

Communications Associated with Beam Width
=010l q&s 22 MEZO ot TS 22 X2 ot Z&Ust Il MEES

olZ2e = UAEE 3otl s2&LICt.

MEZ2 BRE & QHUE Zast I2SATUS SHE fet NEA=S2 =M, I
ol ME, 885 SS oHE.
?o SH= ot 2e E2 UWHNAS Bl gade HES ofse. U2, NE=2
o EHde sXe.
iz - &&= M=o deld |HS st SH, ME, 85 s2 2K,
NS0l Ot ol8JI12t2 5H 22 otll, JI2EE 33 OlUol EX2 /A HEAIDE 8t
S dR0=s M&E=2 0l8JI12ds HS HEE.
Y MEASS MAAS EQIMH LZoHHL EHsS S GRS ZR0= 1HE Ol
Ol tHstoll OIE S22
THUstnE NS 01822 og 0l oiE NS ot gddts Etelol st Acl
ool CHotod &Xlel HE MYysS XX @S
A% HES D20 MASS M= & gyl S ABS4YS 0188 M2 s
- EHS g,

_45_



	제1장 서론
	제2장 CDMA방식 이동통신 시스템
	제1절 CDMA방식 이동통신의 시스템 구성
	제2절 CDMA방식 이동통신의 무선링크

	제3장 CDMA방식 이동통신의 주파수 재사용과 셀 섹터화 방식
	제1절 주파수 재사용 개념
	제2절 셀 섹터화 방식

	제4장 실험 및 고찰
	제1절 셀 패턴 비교
	제2절 RSSi 비교
	제3절 파이롯 채널의 Ec/Io 비교
	제4절 트래픽 채널의 Eb/Nt 비교
	제5절 3-way 핸드오프 비교

	제5장 결론
	참고문헌

