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In this paper, the performance of a MC-CDMA
system  applying
scheme and M-ary orthogonal signaling is analyzed

adaptive  subchannel allocation
for forward links in Rayleigh fading channel. In the
proposed system, each DS waveform is transmitted
over the subchannel having the biggest fading among

L subchannels. Assuming M-ary orthogonal signaling

and 4 subchannels, the BER of 107% is satisfied if
SNRs are 7.33 dB, 533 dB, and 447 dB for k=1, 2,
and 3, respectively. Also, SNRs which met BER of
1072 are 142 dB and 233 dB in L=2 and L=8 as
k=1 It is shown that the
MC-CDMA system has performance improvement as
and M-ary orthogonal

is increased to k=2.
a number of subcarriers
signaling.
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A EAL dHole 2 948 Xgse 249 74 Y
mgoe] FA Alager wysn vk vy ofF F4
Alxde dErtel FA# §& HolH &(data rate)
A4 Fo vYsd zHE aF3y] wWEA DS
CDMA (Direct Sequence CDMA) Al29-& thA = A
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2 =53e £9g g aA(forward link)ol @de MC-
CDMA A 2H29] A% /A& BHAET 7|&9 Alad
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He g, Add A2de Mgy A4z 4 AEA
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Ade bt Fe FaAde Adsst Frigez A
MC-CDMA Alz®le] £ gaol matd 2 w& 8 Jd2yaA 38 dstdva A4dg. =2 A

oA} At Al g_go 27 104 urg}q}gau} Al 9 Fue AdF dddo] HejgolAyt, FAES
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oz @ RO & Axy qAE Wpr doE W= RS WA ol AAsA Le duFezA o
WLz, gedEs LAs e SAdz grm 2 A T Uk AATAN wdA clgRAA Ade %
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ohowee AR AageM 24 AEAE $4 A 4
Bl @t g £& AdE HAHL YAd DS o hedD= e N, for =120 L )
Fe MHE BAdE o dsdd
AAZAN AR SR o AE pPe Ma oW S AP AZoln 4, FALe AW A

NERE B} 3, AL £9 P st Fakmo) Aoltt, MNE q,, =1,2,, L2 dddo]l #Hold
Mo NAS Hoz FANDE 7 AAgAE N 2y WE BFOIL ¢y =12, L2 [0,2004 #d
2 g2 298 g ARen 59 pP,0r g ¥ EE MFR

P2 92 ¥W%9 ¥, chip wave-shaping BHEZ F3 - wu
a7 Es A Aol Rad dd7 M. MC-CDMA A2 45 24

(selector)y= pAHA A&2H p=1,2,-, 1DE YENE= E =2t 71 2e Ade] SHEA ANAGE
V2 4,2 M 2 T"HL_S Agsta e AE sgsiar Agy Aade] Ase dm¥c AL
Zee Addg RAde Rusns WzEdg Jd9s Fd24 A0 £9¢ AL 399 Aee 1Hdth
i, pHA ALgAY BE %j—ﬂ 4% 7bg 2 Aol A prud W G (0)=00122, L& 0°] A1 2=
& e #Ade JYEdG. ojgad RAR ASE g po &%, 3olA mE o &BER)S B Zrh
Abgste] Hold AEK S Ao A FA ] F7)H

t=(tN+n")T, 3
—»| CH QP (i & =
g s[> — QB g
™ piot signal cos{oyt ) &
] - | : 1 &, Best gy, ti
b —»? s \‘* r{t) QP (1} “’@ z susctan ° aﬂaﬁ"
. estimator
. : . © | eosny COS(OJ{WM) o :
) Best X(f) ' ‘| ’ Nt
br(P] -b Subchannellfh K+P(i) . @ ;_n
. % : seleor : aﬁc%sm,x cos(@,f +4,,) o
@ o w { I'P
M ary Impluse  Chip wavel— 2]
encoder % modulator Shaping fter !E Leosa Susilc:;g':e} Dy
________ { WPE 17 U} C(f)
(a) 417 (b) F417]

a8 1 A2y 2d (@FA7] b)FA7

_250._



o
olo
e
2
o
1]
oft

T
O
3
=k
£
&
B

3 A5 A3k MC-CDMA Al=Hle] Age

Py(B)= Q(@ ) @

o 1o A,

o]i1, E,=NE,= H[EZ oyxjo|t}. Bo E4L o

7] fisto {al.lrai,l"'»aL,l}'i (v, 0, 0.} 8H2
sw g gol & £ stk

- -

vlg=1,2,-,1)% &% A= FFE B3 FY5]L

£ = TR

X(1=F 2 ()" f ()

B, for 048 BF A% g5(pdDoln F(n)E
A BE F5(cd)E eI B =8N q, 2 9
gl pdfg etz AESILEE, 4 3)e e
ol & & U
-<u/202)) L-qa

!
fq(U) = (L—q)! (q__l)' (l—e

—(v/2d%)

(4)
X (g~ (w2 7! 1_.

20

A7, &=L E(dl join
B=violeha, W ME delge e Ao,

— Q(\/ 2,8 )fl(ﬂ)dﬂ o
RS

2] ()]

i

71l X, SNR= E{d E,/N,}°lt}t. E3,
BER®| AHg7t & uol Sgxolehs
AP%R} sHdzZ4 MA FE ANE3E

S AR E e AW A
% g ol A 4 Ut

M' (‘..L_.

~-251-

PE(k)s(Z”—l)Q( Zk]g”ﬁ) ©)
Py(Bst Pi(RE vest e BAE el
Py(k) 9t
Pe(A ~ 2F-1 ™
a8 2 g HE o #H&BER)S &1 Fo] & = Ut

®

PB(B)=(2k“)Q( 2’3@”3)

B=uv ol AT HE dH&EL T gol &
At

Py = [ el L) pas
—@[L+ L B E )y B8R

)

4 ®e1A} WAL= BERel &R & uol SUA
ogt e & & Atk

V. 53 #4

a9 2% Ax £ A" F$ MC-CDMA A~
de] dEs wday 71 L = 2, 49 89 W3ty
Yepdoh NL = 5120182 7} 459 g oj%e N
= 256, 1285} 640t} Al F=go] AHEHUE o, thE
Abg-2bel AlEeol AR M2 ¢g Mol vtz A
AsH A2y J5e& AHEA 9 fdE MFo) I
€ olvAst F@ss €k BERO 10778 wEse
SNR®} #2 L=2, 4% 814 Zzt 1258 dB, 7.33 dB%}
456 dB2 yehdo), ez Jurdse £ Fhg
o wat 23 SNRY ol #hdte AE ¢
o},

I¥ 3& MA HAu JA5sE AIEY F A5 A

A oluf, L=4% A% A"l Agl of
¢ 1280]ch. BERo] 107%% SNRY e

k=1, 29 34 ztz} 7.33 dB, 533 dBs} 449 dBE Ur
Bk of ooz & & %ol k gkel FUIEl
& 8FFH<= SNR 3te] #ise A& B £ QU 1

u}& —}_ -



20005 &

ABRETTEE HREELBWMAE

XK H234% FE2% 2000/11

W, k go] 1614 22 7€ u A% Ao RAZo)
7t Ry A4S 9 £ Ut

a9 4x oF wgnte $£74 FrMEe) e k g
W3lE Yebdth. BERe] 107%g wHE3: SNRe e
L=29 o, k #tol 13} 2014 ztz} 1258 dBS} 11.16 dB
2 142 dBY A% ANL B 3 glow =a -8
o, k gtol 15} 2004 244 456 dBS} 233 dB2M 2.23
dBe] HEe]l F4HALS ¢ F Ak =R Ban
o] 7t ZAYFE ANayg Ao FaHd,

v.a2 £
wRlAE £ Jaseld 48y 244 99

PUE 88 MC-CDMA Al299) 458 24359
ch. ol g Aeo] sold AdaolM A& HABe
MA AR NE3E TR A% 4% A4 ER 2
Ak B4 A, Fusne $7 2718 o g
FHE SNR #ol #ast e ¢ F Aen MY
Am Rostd ALgezA 4ol FYHE AL ¥
A3ttt 53], k9 gto] 14 29 oz Z74E o,
718 8 A% F4E 2YS ¢ 5 AQm, BFurgn
o] F7F F7 el wWa ko2 QAF My shato]
XA Yelgch 2Rz AlA"® $87 oA FH
A Hukdwio] 0 k 3o Mddo] Fad Wi g
2 o F AU

2
3

A
=
T

¥ =

]

= t

R u )
W

{11 R. L. Pickholtz, D. L. Schilling, and L. B. Milstein,
“Theory of spread spectrum communications -A
tutorial,” IEEE Trans. Commun., vol. COM-30, no.
5, pp. 855-884, May 1982.

K. S. Kim, L. Song, S. L. Park, and B. H. Chung,
“Analysis and performance comparison of the
trellis coded and convolutional coded DS/SSMA

systems in impulsive noise environment,” Proc

{2l

Inst. Elect. Eng., Commun., vol. 145 no. 4, pp.

283-287, Aug. 1998.

Q. Chen, E. A. Sousa, and S. Pasupathy,

“Multicarrier CDMA  with adaptive frequency

hopping for mobile radio systems,” IEEE J.

Select. Areas Commun., 14, 9, pp.

1852-1858, Dec. 1996.

[4] K. Kondo and L. B. Milstein, “Performance of
multicarrier DS CDMA systems,” [EEE Trans.
Commun., vol. 44, no. 2, pp. 238-246, Feb. 1996.

[31

vol. no.

-252-

[5]1 A. Papoulis, Probability, Random Variables, and
Stochastic Processes, McGraw-Hill, 3rd ed., 1991.
61 3 G Digital

Proakis, Communication,

McGraw-Hill, 3rd ed., 1995.

. 2 4 3 ] [0 1z 14 % 13

SNR(EB)
. RRgste]

g W& FF SNR ul BER

a9 4. Fukgnt 9 kgl W& ¥ SNR ol BER



