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Abstract

In this paper, a novel M-ary orthogonal CDMA scheme which utilizes time hopping codes and
binary orthogonal sequences is proposed for personal communication systems, Its modulated output
signal has the characteristics of greater bandwidth occupancy and lower spectral density level as
well. So this scheme is useful for spectrum overlay with existing narrowband communication systems
which occupy current radio frequency channels. This paper investigates system characteristics
through the analysis of modulated output signal power spectrum, and demonstrates the possibility

of spectrum overlay.
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a8 15 M2 ge 23g e HRxide 29ERJNE
o] BE (A A 2)

1385



R F R AR "M —T7 Vol19 No.7

200
]

222282(f)1 50
100
N L%N\
0 S
0 40 80 120
f(MHz)
200 —

-5 il —L TR

45 f(MHz)

[
N
50

13 16. o) FHEAIQY B Al el g ARl MR
REE 2= 10199 %’\]*}%401 Muge] ¢
& HEog el Af A dysHEY
(Al 2= 2, M=16, N/KIOI, N, =96, R, =10
kbps, T, =41,254n sce)

1386

v.d 8

DS/CDMA=®4 o] 7]E9] iy A5 E 7o 24
EY ZHNEE A ES 9714 AdEH e Al
7hmof Byol 23 A AlFAaE AHEste M3 3
W Azale] A Eg 7gEteld FHNA e
o] 4¢] A2 o] % (processing gain)2 83l ¥ & @
A7) (code generator)E Hgg v iy d4
Ho g oleig Y& WAr|e Arld R E FE
} ‘%’}217]4 AAl= 33 ol v, o7]A A
St WA e oleEg WAV e fu B AR
Zg 99 —r({’d_i«l )7} 22 W9 EE e DS/
CDMAW 2o o] HzjolGHct WY 7] sf&o
Dol Brel 8 AZEYolz dFde o
& g oJYA & Holoh Eg 29| o] DS/
CDMA 2&217)9] whga 2ol dgHoz & ¢
F7) 25 B8t AE 9A F93e 40714
dE ol FBHE7 AAsiA 1 EA e} HA7L
vl hgs) et 4 9lon g XrhAe] 417
7} ot shEstel e 2o

Hets e A ade thE FHLE AFREY 22
FEFT B0l FL ANEARIE ALEHE
2 71 =3 AMERFEZHE) Az At 98 AHrle €
A o wizsR g DS/CDMA uh2 ol A =]
H Fud A3 AojFA st da glvh E ¥AE
o] n secH o] 7] W& delay spread’} 1u sec W
o] 2 A ME tlolHAE] 7]&g =YY F AUTh

AlzE]o] = olE § o8 7hA A WS
) P M35 AHEY FHAIEE ste A
Ad ARFHEANS A W27)|E2A B =8
A} ArE = o] DS/CDMA WAl v 9432
2} Al 2} gt}



WX /ADERREE AHESe MAYR R3S Y&

S8 A(2)A2 RE

2 © o T,
(19) = 4 Z Z Elwrw r*m] £ p(t"rTj_UrTc"ts)P(t"'T —(r+m)Tf’U remTc—ts) dts

s m=-0 rz-0
(t"rq‘f-ts‘ u)

2 [ t-rT;
= ‘?, g_:w _Z Elwmwr.m] f p(u v TIp(R+ % -mTy-v remTc) dit (A-1)

Qe U4 YL Yols) B3 >0, E@ k& (=51 ,0 & [t nur,

AZ ) (k-r)Ty+ &

-4 3 3 Ewwe |

m=-o r=—

conyee.7, PR TOTIPU T - mTy =y romTe) dis (A-2)

M AR FolA mel AAA ro] - +o2 Z f window T2 +®2FH

-o2 T4 shift §ct. AAZ 0Sus<T) 9 FIH& EPde= r& k-NAH k7Aoo
AZ °° (k-r)T;+@

;N E[LUrw rfm]

P(U'UrTc)p(u+T‘mTf_U remdc) dit (A-3)

Ts m-—eo r= (k-P)Tre#-T,

349 FHAA29 BEe FE T.US 4713 $142 o5t 2P dEAe2 FJY & o
2 (k-r)Ty
/7!-‘5 e r-; E[wrw r'm] k-0 Ty-T. p(ll UrTc)P(u +1- mTf 1)) rvac) du (A‘4)

9 Aol HEzre §4 0Su<sTy 9 M XHe=R

T, r=§N mi E[lUrw r*m] f p(u UrTc)p(u"’T mTf UromTc)du (A-5)

jAr-cNe, @\A = [

A2 k-cNs~1 o0 o0
Ts j=x-Te2 0N m=z-m E[Wj’cN.Wjodv,om] .[mp( wWp(u+t-mTy- v i'CN:‘m'Uj'cN.]Tc) dp (A-T7)

2 N
= ‘;‘s jok- g‘:lw, MZ: E[W)W;*m]f p(Wpn+t-mTy- [vjem— v;]Tc) dp (A-8a)
A2 k-¢cNs-1 [ 00
+ T, ,,,Z:oo Elwjw jom) J:mp(ll)p( u+t-mTy- (v jsm-vj1T) dt (A-8b)

(A-8a) --4— ?‘:w 3. Elwwjom) f PP+ T-mTy = [0 jom-vATE d

m=-0o

2 N,;-1 o o0
~ (A-8a)+(A-8b) = -‘%‘s“ ,Z:& mng[UJjUJj'm]J:mp(u)p(u""["mT/"'[Ujvn'Uj]Tc)du

1387



BEEESSEER T 947 Vol.19 No.7

288 (0)Me BE
(294 0.2 7H
_ Nel
PHh =2 ;‘a ";E[wﬂﬂr'm] cos 2Rf (mTs+{v rom-vdT: )} (B-1)
Ng-1 Ny-r 1
= 2 ‘2‘6 ’:‘Z:l E[wrw r~m] CcOos {21lf( mT/+[v r.m—vr]TC )} (B-2a)
Ns-1 o
+ 2 r?ﬁ % Elw w rom] cos 28 (mTy+{v rom-v 1T )} (B~2b)
Ns-1 oo 2N,-r-1
(B-2b) = 2 24 24 2. Elwrw rew..id cos (2 (LN +i1Ty +[v rwvei=vrlTe) ) (B-3)
(14)/}43} Ur = Ur*kN,oﬂ 9‘]3“
Ny-1 2N,-r-1 o
= 2 ria l_:’S':'rE[w,]li‘[w,‘,-]k%cos{zm’([I«'1‘~’5,+i]T;+[v rei=0elTe) } (B-4)

N,;-1 2Ng-r1 o
= 2 5’:6 l_=§'rE[erE[w r.f]Re{ exp(/‘Zrlf(iT,+[vr.;—ur]Tc)}é<:bexp{fZJUchT,f}} (B-5)

Ng-1 2N,-r-1 @
= ;_:6 l,:%:ﬁE[wr]E[wr..-]{cos{Zlf(iT,+[u,.,—u,]Tc))(1+ > exp {-27kTsf}) (B~6)

k=~

-~ sin T+ [orr ATV G 3 sen(kTy)exp {-28TdD) )

o714 sgn(x) & signum function ©Jt}.

N;-1 2N;-r-1
= 26 %‘, ElwEWw i) cos (2 T+ v i-v T} (B-7,

1 N;-1 2N,-r-1 © k

T. rZA ,ng;,rElwf]E[w""] cos (20T v i~v T ) 20 B(f- T )

k=-o0

+

1 Ng-1 2N,-r-1 0 I
- Z& 7%: Elw.E{w i} sin {2nf( iT’+[U""“U’]T‘))k§m %

1T, f- A

A8 £43 DA 227 H

Ne-1 Ng-r-1

P =2 Zi .§1 Elw,w rom] cos (2 (mTy+{v rom=0,1Tc )}

r

N . N
-l !
+ 2 2% ElwmlElw s cos 2R INs+(i-DMITr v -vmlTe))
N N
1 M . S k
T ,M; 'Zé E(wm]Elw im] cos {2nA [Nﬁ(x—r)M]Tﬁ[v.'M—vrM]Tc)}kwa(f— Ts)
%o g .
- 5 % ElwwlElw wdsin (2N G-DMITA varomlT) 2, —c
Ts

1388



BX/AVEIREE Ao MAAR R B YL

national Symposium on Personal, Indoor, and
Mobile Radio Communications, Boston, Oct.
1992,

4. R.A. Scholtz, “Multiple access with time-hopping
impulse modulation,” IEEE MILCOM 93 pp.
447-450, Boston, M A, October. 1993,

1. L.B. Milstein et al.,, “On the feasibility of a 5. A A, Shaar and P A. Davies, “Prime sequences
CDMA overlay for personal communications
networks,” IEEE J. Select. Areas commun.

0] =82 1993ux UKPAH HIESFTEX T
A-REBD UK shEATE M0 2| 5to] HTEUF”

2 12 8

:quasi-optimal sequences for channel code div-
ision multiplexing,” ELECTRONICS LETTERS

vol. 10, pp. 655-667 May 1992.

. K. G. Filis and S.C. Gupta, “Coexistence of
Cellular and FSM :Interference Suppression
using Filtered PN Sequence,” IEEE GLO-
BECOM 93, pp.898-901, Houston, TX, Nov.
1993.

. K.G. Filis and S.C. Gupta, “Coexistence of DS
CDMA PCN and Analog FM : Performance
Degradation of the SSSC-FM Channels due to
Spread Spectrum Overlay,” The Third Inter-

& — F(1-GyouKim) F&H
19673 : 89 444
19934 2¢ : M gA gt Mt

&5 24
1993 3 -~#A: MgAgd g
i ojahel A 2pFste

A Abatg

x T Eolk o Ag Al 2o
&, 432 CDMA
Optical Fiber CDMA,

13th, vol. 19, No. 21, pp.888-889 October 1983.
6. P.K. Enge and D.V. Sarwate, “Spread-spectrum
multiple-access performance of orthogonal
codes : linear receivers,” 1EEE Trans. Commun.
vol, COM-35, No. 12, pp. 1039-1319, December
1987.
7. Athanasios Papoulis, “Probability, Random
Variables, and Stochastic Process,” Third
Edition, McGRAW-HILL, 1991.

£ ¥ {={Dong-In Kim) iFer B
A &A gl st H b et Z2may

A19¢ 43 =z
A& = #(Jong-Seon No) nx- o=

Aot d 2y st 2w s

A8 113 #=2

1389



