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On the performance analysis and the capacity of a broadband CDMA system in forward link
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B =8dMe &9 Y34A BPSK 2w & o]&3t: Fu9 CDMA W43 ¥dig CDMA ¥4 4% ¢
£3& dlw EAach Fdd CDMA 29 §4& 8 2188 olF F4 Ade He daEg #te Aady A
4 E4E mejstd 4 e d3A R AR deldE AR ¥evdn ¥ 5 A7) dEo Gaussian AE2 A
sata, Atgste #A7E 9 A% $4718 AMSddn ARG aea YdY CDMA WA e thEAR 9%
deg ndte L nﬂ°]°’(Raylelgh fading) M4& 2A88la MRC(Maximal Ratio Combining) ‘3}°1‘ﬂ
AE] 4718 Argttia shg g ol g M s £ oA 4dd dig H7 o $ES fEed, 8T7HE o
AAFEE tEdte A4Y AHEA 2 139451%3 £3g vagc},

IO A% aFse o Ee] Pe=10° & A%, 43 MRC dol¥Ale]l £4715 AHgslHA % 12.5MHze A9y
% 1.25MHz9 A9 1042 FDMAsIE EAle) Algsts ol CDMA W49 §3& delwA g #4718 A48
A 943 12.5MHz & ol &éte g CDMA WA wiaslA 94.4% 359 £Fo|AUnt.

ABSTRACT

In this paper, the forward link capacity of a B-CDMA (broadband CDMA) system with BPSK modulation is compared with
that of a N-CDMA (narrowband CDMA) system. The mobile radio channel of the B-CDMA system is modeled approximately
Gaussian, because the broadband system does not undergo a severe fading caused by multipath propagation. In contrast to that, the

channel for the N-CDMA system is then modeled approximately Rayleigh. Hence, it is assumed that a single correlation receiver
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is used for the B-CDMA systern and a MRC (Maximal Ratio Combining) diversity receiver is used for the N-CDMA system. The
average error probability of each system is derived and the capacity defined by the number of users per cell meeting the condition

of required average error probability is compared.

The results show that for the required error probability of 10°, even if the N-CDMA system uses total 12.5 MHz bandwidth by

dividing it into 10 subspectra using FDMA technique, and employs 4 branch MRC diversity receiver, it achieves only 94.4%

capacity of the B-CDMA system having 12.5MHz bandwidth which is not using diversity receiver.
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Table 1. Relation between bandwidth and the number of diversity branch
B=30KHz B=1.25MHz B=12.5MHz
4 = 0.5 #s suburban 1.1015 1.625 7.25
4 = 3 s urban 1.09 4.75 38.5
3582

www.dbpia.co.kr



WX/EWE 244 Bd CDMA M2dle 4% 4 % &3 a8 4% 341
Sampler Output
input | Wideband Lo A\ "o R WJ— Jr- o ! Decision Syibili
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Fig. 2. Block diagram of MRC diversity receiver

www.dbpia.co.kr



344 HERIERam I '95-12 Vol.20 No. 12

7t ZpA A H e AYel No2 FYtd, a; DL
= r/N 4 SNRel| #Hui7} g, 23 287 29 ro= E,TE & ]

[} - 2
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(49)

r= 2. I, (44)
olt}, matd Ayl Z¥dorg SNR2 MA A& oltt, B E(a’)=2d%]22 f14& 4
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o o c 2o Ilo] 3L olBm o — _N(, K - :
Aol dda) AY WrE AFge §E o/FBZ, oA ry = [ 2&E,,+ el ! {501
< 2M A#%E(degree of freedom)d Chi—square
E2XE ol wetd e #E8UY=g+ o2 %+ dd. g M=1 49 HAH &L

M lexp(=1/Ty) 1., N, | K.}

KD == T2 0 ) Poe g L1-l 150+ ) (51
olth, «7iM I'e Af7 &9 SNR. I';e & 7 olty. zElm Me] loliddujel B oz FEL 4
AqAe HF SNR, 282 ME 713l & Jed (46)%& ol &3t 78 5 9},
et A Y delre] Ha qgee o 2
2 V. d5 &4 41t & 4E

P = | PADKDAD Y COMANAS ¥ud CDMA #4¢) 4%%

—( 1_£)M‘2J(M 1+k)(_L+_y_)/e 22t oy 3% ¥ 49 BAEEY. F AL 2
(46) Ey/N, = 30dBE 7H48ded Ey/N,o #sd ug
Aoj= ARGt adx FHE CDMACA G=1250
o714 oln, ¥y CDMA <iMe G=125% 2A 3, Hel
g Mz BUaAT Fig B4o] Y CDMA
w=\ T n PAEG g4 e Zo] 1043 E 2ckm SRR
¥ a¥e A74E FAZ CDMAA2HAA 835
PAD = & erfeVT) (48) B ole B8l 10°% A%t 10°9 Aol WA
1A 48§32 vlw Aeste] 20 vehhic
olty, zddl 2 sARlelM e WF SNR I',& 2](38) % 29 A% AWME® a7dE BERe| 10°Y A

E 2 A9 CDMA A2%5 doid CDMA Al2®le §3ula
Table 2. Capacity comparision of broadband CDMA system and narrowband CDMA system

2] ¢|5 (Processing Gain) FAl 7] Pe=10-3 Pe=10-4
G = 1250 @ A 392 (100%) 271 (100%)
12 MRC 2 (5.1%)
3a MRC 28 (71.4%) 12 (44.3%)
G =125 47 MRC 37 (94.4%) 18 (66.4%)
52 MRC 44 (112.2%) 24 (88.6%)
72 MRC 57 (145.4%) 31 (114.4%)

3586

www.dbpia.co.kr



@wc/eH d32dA Fdd CDMA A2 d% #4 9 &3 8¢ a4+ 345

B-CDMA single cell, G=1250
10 e = = oy

i e i
200 250 300 350 400 450 503
users, K

a7 3. #uld CDMA %49 37 J &E
Fig. 3. Average error probability of a broadband CDMA
system
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71& Atgdte oY CDMA 4 e +53E 4 =+
. 1079 BERel 87dHe Atde Y
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st ©d A% F2I71E Atgdte BdE CDMAY
2o ko wAA ZHE & S U, oy £33 ¥
e CDMA #W4jo] Ftid CDMAWH S 94.4%¢°
.

a4 o] de] AFHEL B Al AAAE A
42, 2a Jdyg A2 Hde Held Ad=
Atgh ste] A2 Fofch metd ©F Azd o§ Ad
o BAA HAeol 2z At ddel EFolgm
she b 383 2L JHEE Aol=zE 4AXNA £
e Bgig Alxwlel Ao ga FEF AR, ¥

g Alxglel Asddle ta S JeR €

N-COMA_ singta cell. G=125
T T

) b
¢rwy~vw+v«ww {
e

Mz1 et
ppbrt

Pe

10 20 30 40 50 80 70 BU
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& 4. ¥dY9 CDMA 29 37 e &8
Fig. 4. Average error probability of a narrowband
CDMA system
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g& o, 39299 /AE 4% + Y55 Bix,
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#2718 AHgste 3799 A E 88 + ST
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g #E& o, 7R & 32 Fog CDMA ¥4
9] 94.4% HEYUE VERAT

&, TolHAlE £471E AHEEA gE FdY
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g noska, - AFAAL o 5 9
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