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Abstract-This paper proposes 2 novel sclme whish donblsy
eapaoiy I MOCDMA vrstams without any costin bandwidih
sod - with aegligible cost B porfommsnge. Bpeciliowllyr (D
gomplex spreading codes pos wsed hastied of vonvestions) real
walae sprovding codes, and {3} we goougs of withogunal
cormplex spreading vodsy wre wed shveltemesusly, whese
inkoeumn crossoonaintion eXiSts botwosn Wi WO groups.
Stmulations porformed over Ravleigh Siuling chammels using
those novel wtiec demonstrate thet the propesed scheme
epaldes geing K96 Inoem of MOCDMAS esmcsw with
negligible parformance fagses

Sfulibonrier code dvidon wnkiple secess (MOCIRIAY [
hag seoerged 8% 3 powerfid situevative o conventivnal divest

sequenee TDMA (DS-CDMA) I} In MOCEMA, sach goer’s

data bR i temamiited sinlascously over N nevewband
subcastiors, with each stbwarder encoded with 8 ~f av +d
{soleeted from a prodetcomined sproading code) Multiple users
ave sesigoed orthogansl. of pesude-orthogonsl codes o
goarsntee thelr separatabiity 8t the recefver . ¥ hias boen shown
thst MUSCEMA anhieves Sgnificant parforinsaes  beinfits
over RS-CHMA beoauss 1 explnity frequency divensity lastesd
af the vsusl path Svardty, sosbling s beher combining of
rissdved signalenengy. 13

Yo MOCDMA, ghven ¥ curiery, N orthogoned users can b
supponied via Hadamsnd-Waleh sodes. Iinuos Saw X tarees s
to b cupported, peeuwdo-orthogonst sodes must be emplaved
during system devign. When dolng this, (13 the pecfiernance of
systeny is notably degraded ever when less than ¥ userawe
pravent; tnd (23 boeosuse of coosscorvelation batween pysude-
sethogotal codes, when the suwmber of uare exeesds N, e
totel maltbuser Interference v very high, ssusing  dramstic
segradation in performangs.

b o eaclier worlt [33R%, we overissee the Hecitations of MG
CERMA By inroducing Candor Tussfvenmetry (C1) codes, Hers,
the asesl 2o -3 spresding vodes s roplaced by somplsx

spreading codes: Specificelly, wear &' 5 code corpesponds f i

LN
Hnearly increasing phase offsens §o 0 0% &SR

the tme domedn] Ys tanemitted 53@&&3 {priar iy phsse coding

pattees, 3.6, & petiodic mainlebe (e Best 8t Sy A% “‘:::“};3
with sidelobe sotivity comyring 8¢ lnbsbysen tmes. By carefid
selection of &, fo crosie wsch sser’s spreading code, we
demonstrated that, given N carriars, CIROCDMA suppotts &
arthogonal naers, and, if capasity is to be increased firther, an
additins ¥ pasudo-orthogonal weers can be added, Whiteowr
sepmared Jemomsimied et CUPMOODBMA (B offers
axthogunal performumce  below N wsers and {3 saasily
entpeiforing MOUDMA S more thatt N nsws, peeformance

still degrades seyverely 35 the number of users ineresses beyond

14

o this work, we nireduee an MOLODMA spsters emploving
gprdeding sondes Somranponding 10 o gronps of onthoponal
awrier hntecfomeny (G cooplon spropding sodes.  These
padey e carefilly solected fo posuse  mindonen  ohasse
parrsistion botwestr the twe groups, When the nuraber of usens
1 the sygiea §s less than N, one onthogenal gronp of spreading
codes i ussd. When tie nuenber of niers i the syalom sxesads
¥, the second onhogons! gronp of spreading wedes iy
intendussd, Performanse of the gyam degrados neglipbiy
fomn NV 10 IN users, indieating that thege twe sets of crthogonal
codes 3 particubarky well suted for aas in high capaciy MO
CDMA,
Seetion X boiefly coviews CIMOCCDRMA snd inroduses the
wovel sprending codes used n (s work, Suction I pressats
systems modefing and stmnladon results over Baylsigh fading
channels and an snalysis and conclusion fullow,

. NOVEL SPREADING CODES POE CYMOUDMA
In SEMCCOMA, wer & tanseitied sigeel sonvgsponds 1
that of wadifonsl MOODMA with 2 novel spreading voda
Speificadiy,
Tg iy = bpoe{2dg(n}
whart e 8 L4 ssfrs o gsee &
spraading code, dnd g} & 2 reclangnler pulse of heighe § B

the bit duraion. Now, in CIMOCRMA, 25 in waditional MO
LEMA, the spreading cole corréspands 1o
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. SYSTEM MODEL AN PERFORMANCE RESULTS
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H=3F HxdamardiWalsh codes and {2 waditiony) MOCDRA
uakay pasndo-arihegonst sades where the St 33 wsers use ong
set of Gold vodes aud went 33 users wses ssoend set of Gold
sodes (far & Wodal capuechy of X=65 ugens) We zssume 2
syauhronogs dowsiink ahsansh

Figure 4 presemis B error probability (BER) versws fhe
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oeve maked with ssterisks sepresents the parfoomases of
traditional MGCIA with Hadurard Walsh sodes, while the
curves masked with circles represenis the parformance of
CIRAG-CHMA, sud the vrves mwked with dots represents the
porformgancs of paditionsl MUCTEER  with Gold codey
{auppartiag ap 1o &8 wersd bn TIMCCDMA, the Siw 35
users are osupperted nelng the Nt orthopens! grewp of
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{Figive &, Figwe 5 and dee are pegfipidle parfrmance
losges gven when supacity increses by HERG

T CONCLUSIONS
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hereases dn capacity aos achieved with only neglighhd
porformance Joss alative f0 freditionas! MOWDIMA, and,
mormaver, stk sy lose of gerformance, capaolly wroasss
v 50% are suppeciagd.
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