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Tém tat. Bai bao nay danh gia hiéu ning thiét 1ap bing rong ciia ky thuit CDMA chudi tryc tiép
don song mang (DS-CDMA) va ky thuit CDMA da séng mang (MC-CDMA) qua kénh pha dinh
Rayleigh chon loc tdn s8. Ca hai hé théng déu c6 kha ning han ché duoc pha dinh da duong hon
cac h¢ thong bang hep thong thuong. Nho ky thudt phan tap, hai hé thdng nay da han ché anh
hudng cia kénh truyén va tac dong clia nhiéu. Trong khi hé théng DS-CDMA sir dyng may thu
RAKE dé giai quyét cac thanh phan da duong thi hé thong MC-CDMA chi cin sit dung mét b thu
tuong quan don gian cho méi séng mang. Tuy nhién, giai phap MC-CDMA c6 hiéu ning tét hon
giai phap DS-CDMA trong viéc khir nhidu bang tan cuc b§ cling nhu ¢6 kha ning hé trg mot 8 lém
ngudi dung trong hé thong véi mét hiéu ndng cho trude.

1. Gidi thiéu

Gan diy, mét hé thong CDMA mdi dya
trén sy két hgp ky thuat CDMA va OFDM da
dugc nghién ctru, d€ xuat la rat c¢6 kha ning
giam anh huong ctia kénh pha dinh Rayleigh
da duwong chon loc tin sd [1-4]. Hon nira, hé
théng nay cé hiéu suat phd rat cao va dé thyc
hién FFT [5]. Cac tin hiéu DS-CDMA c6 bang
thong rong cé thé 14 d8i twong chju anh
hudng pha dinh da duong chon loc tan sé.
Ngay ca khi téc 46 dir liéu thap va can nhiéu
xuyén ky tw ISI (InterSymbol Interference)
khong dang ké thi pha dinh da duong cling
c6 thé lam cho chét lvgng ctia hé thong kém
di do can nhiéu giita cac chip ICI (InterChip
Interference). Kha ning chéng lai nhiéu & hé
thong DS-CDMA dat dugc nhd sy tuong
quan giita tin hiéu thu dwgc véi chudi trai
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pho xac dinh trude, do dé d¢ tang ich xir ly
ciia hé théng lam giam anh hudng cia nhiéu
[6, 7]. Thém vao dé bd loc triét nhidu cé thé
str dung A€ triét nhidu béng hep. Tuy nhién,
d6i v6i nhiéu bing tan cyuc bd ¢ bang thong
rong thi né anh huéng rit manh dén chat
lugng cua hé thong DS-CDMA. Bai bao nay
tap trung nghién ciru phan tich va danh gia
chat luong hé thong trai pho day tryc tiép
DS-CDMA va hé thong trai ph6 da séng
mang MC-CDMA (03 séng mang) vdi sy ¢
mit cia nhiéu bing tin cyc b$. Hé thong
MC-CDMA dya vao sy két hgp CDMA va
OFDM (tic 1a chudi dir liéu nhan véi chudi
trai pho dugc diéu ché’ OFDM trén N séng
mang) la rat manh d6i vdi kénh pha dinh da
duong chon loc tin 58, ¢ hiéu suat phd cao
va yéu cau t6c d$ chip thip hon.

Bai bao dugc t6 chirc nhu sau: Phan 2
phan tich kénh pha dinh da dudng va nhiéu
biang tan cuc by. Phan 3 mé ta so by hé thong
DS-CDMA va hé thong MC-CDMA. Phian 4
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la cic két qua moé phong bing MATLAB
danh gia chi tiéu chat lugng cta hé thdng trai
pho day tryuc tiep DS-CDMA va hé théng trai
phd da séng mang MC-CDMA trong diéu
kién kénh pha dinh Rayleigh da dudng chon
loc tdn s& vai sy ¢6 mit ciia nhiéu bing tan
cuc bd. Phan 5 dwra ra cac két luan.

2. Kénh va nhiéu bing tin cuc bd
2.1. Kénh pha dinh

Nguyén nhan giy ra pha dinh la do sy
truyén song da duong, phia may thu thu
dugc nhiéu tin hiéu phan xa va khiic xa cd
bién d¢ va pha khac nhau. Kénh ¢ day duoc
gia thiét la kénh pha dinh Rayleigh bién déi
cham chon loc tin s6. Dap ung xung cua
kénh d6i véi tin hiéu & dang tan s6 thap
twong duong gia trj phitc c6 thé biéu dién
dudi dang:

Ea z —Jm (IT) )

¢ day L la s§ dudng truyén cd thé xit ly. Bién
d¢ duwong bao «, {{=0,1,.,L -1} cuha
titng duong la biénh ngiu nhién Rayleigh doc
lap, pha cha ting duong Y

{{=01,.,L -1} la biéh ngiu nhién iid

(independent identically distributed) phan bé

déu trong khoang (0,27) va w,, la tan sd goc
cua song mang thtt m. «; c6 ham mat 49 xac

xuat nhu sau:

folz) = —exp ——) z>0. 2)

2.2. Nhiéu bing tin cuc bg

Can nhiéu tir cac hé thong t& bao s& co
dang cla can nhiéu bing hep va cac tin hiéu
phat sinh tir hé théng CDMA 1,25 MHz hién
tai sé tao ra mét can nhiéu bing tan rong hon
(hinh 1).

Hinh 1. Mat d$ phé cdng suit ciia nhiéu
bang tan cuc b.

Dang can nhiéu bing tin cuc bd Ia tap am
tréng Gao-xo c6 bang tan gidi ndi vdi mat 46
phé cdng suit trong khoang _% <Ifi<}, +l_}
la

W,n
Spb = )2 : ’ (3)

va bing 0 & nhitng phan khac f, , W, van

7
la tan s& trung tam, bing thdong va bién do
cua nhiéu. D& danh gia chat lugng cha hé
théng do tac dong ctia nhiéu bang tan cuc bo
thi thong s6 can xac dinh la ISR = cong suat
nhiéu bang tin cuc bd / cdng suét tin hiéu.

3. Hé théng DS-CDMA va MC-CDMA

3.1. Hé thong DS-CDMA

Gid sir c6 K ngudi st dung trong hé
théng DS-CDMA, nguoi sir dung thir k phat
di chudi d*(t) diéu ché chudi trai phd cf(1)
ddc nhat d6i véi ngudi st dung dd. Bai bao
tdp trung nghién citu ca hai hé théng DS-
CDMA va MC-CDMA ¢ duong xudng. Sau
khi trai phd tai dau rabd két hop tin hiéu x@ la:

K

2t =Y w (4)
A==l

Tin hiéu nay dugc diéu ché bdi song
mang va duge phat di:

. :
> V2Pccf(t)di ()
k=1 ]

2(t) = cos w,L. (5)
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Tin hi¢u z(t) dugc truyén qua kénh dén
may thu vdi bang tan xac dinh. Ta xét doi voi
nguoi ding thi nhat (k=1), khi dé tin hiéu
thu duoc tai by thu hop phap tha j twong
trng vai b phat k=1 la:

i
(0= LZJE (t = )t — i )eos(uat + ) +nle), (6)
=1

trong d6: w,la tan sé séng mang, 7, la d6
trai tré, Pi la cdng suat phat clia ngudi ding
thi k. ¢, la pha cia ngudi ding thi k va
phan bd déu trong (0,27 ], n(t) la thanh phan
nhiéu.

Véi y(t) 1a tin hiéu mong mudn cua
nguwoi dung thi nhat:

wt) = 3 I - mdle - m)eostut +¢) ()

==

n(t) gobm thanh phan nhiéu AWGN c6é mat

d6 pho cong suat n,/2 va nhiéu tir nhiing
nguwoi diung khac MAI (Multiple Access
Interference) bing tdng cac tin hi¢u khéng
mong mudn tir cac thué bao con lai:

K
Lty = SRRt — (¢ — ry)cos(wt +0y). (8)
k=2

Ti s6 tin/ftap SNR cua nguoi dung thi
nhat 6 dau ra bd loc phéi hop la:
1

3 K-1" K -1
s\p=——2__ = I_.""... GHT m |
wop , PIK -0 b1 AT [2E, " 3N (9)

2e 0 6y

& day E=PTs, (P la cong suat trung binh clia
tin hiéu phat), ta c6 xac xuat 16i la:

i Q0)
J

N G

ko= @J2SNI) = Ol g+ 3R

* Ciu triic may phat DS-CDMA:

May phat bing tan gbc DS-CDMA thuc t&
chi ra trén hinh 2:

28 B kbps
. 28 B Kl
Ludng dif lidu e sokups r= 1 i 1 Lap laiva
8.6 hbps 192bit/ khung Encoder ghép xen 576 bW khung
17201t/ khung $76but/ Khung
3,6864 Mcps
14.4 kbps Walsh 73.728b1V khung Bo lgc 1
Y R e o
256 ary bang goc
2BAbIY Khung
CcHUOI PN |
—
PHAN KENH cHUSI PN Q
14 4kbps = Walsh 31,6864 Mcps B4 loc Q
28Kb1t { khung 256 ary 73 728bW khuag bang géc
. i I3 -~ ry .
Hinh 2. May phat bang tan gbc cia DS-CDMA.

Luu y ring mang truc tong thé van dua
trén tiéu chuan IS-95 nhung téc d§ chip bay
git 1a 3,6864 Mchip/s gap 3 lan so véi téc 46
chip cua IS-95, 1,2288 Mchip/s.

Cac khoi trong so do chirc nang cua may
phat khéng phan tich ky trong bai bao nay
ma chi c6 dong mot sé diém dang chi y nhu
sau:

+ Ma CRC duoc tao ra nho da thire sinh:
Qo) =22 +2" +2" +2 +28 +7 +2" +z+1 (11)
+ B§ ma hod nhan chap: duoc sir dung
cho kénh liru lugng dudng xubng cia may
phat DS-CDMA. B¢ ma hoa nhan chap (3,1,9)
duoc chira trén hinh vé 3
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i)

AV

"

Hinh 3. B ma hoa nhan chap ti 16 1/3, K= 9.

+ Trai phé kiéu Walsh: muc dich cua
dung trai phé walsh dé tao ra mét kénh hoan
toan truc giao gitra nhirng ngudi str dung.

3.2. H¢ thong MC-CDMA

Nguyén tic cia MC-CDMA ciing nhu ky
thuat diéu ché’da song mang la str dung vigc
tach cac kénh thong tin bang rong ra thanh
cic kénh thong tin bang hep, thuc hién
truyén song song thong tin trén nhiéu song
mang tuong ung cac kénh bang hep nay.

M5 hinh hé thong trai phd da song mang
MC-SS két hgp gita CDMA va OFDM dugc
cho trén hinh 4:

Bédbi
Dol pui Dack | 5)
. Déuck o ay | .
— uyggk O 1089 0 OFDM >
P

cft)
W dipé

Hinh 4. M6 hinh hé thng trai phd da séng mang
MC-SS (MultiCarrier — Spread Spectrum).
Thanh phan tan s6 thap cua tin hi¢u diéu
ché truée khi trai phé la:
S4u(t) = YPS,pr,(t — nT,) (12)

Pr, la xung vudng ¢6 4§ dai T,; va dang song

ma trai pho la

dt) = Y capr(t—nT,) (13)

v6i ¢, = x£l, prla xung cé thoi khoang
chip la 7, . Khi 46 thanh phan tan sé thap
tuong duong cua tin hiéu trai phé da song
mang la:

wﬂt

S(t) = FZ S cm+|'|IW3 % (14)

m=0
voi: nT, <t <(n+1)T,.

N la s6 song mang, ching ta gia thiét
T, = NT,. Chu y ring tin hi¢u trai phd da
song mang cd thé dugc xem nhu la tin hiéu
trai pho truc tiép vdi dang sdng trai phd nhu
sau:

c(t) = J’N L

==

:'rf‘]p,,u-nm (15)

z: cmfn'vc

m=0

Titc 12 dang song trai pho véi chu ky 7,
Mat 46 pho céng sudt PSD cua tin hiéu
trai pho da séng mang la:

st = e

me=()

(16)

* Ciu tric mdy phit MC-CDMA

May phat MC-CDMA dugc phan tich va
so sanh vdi may phat DS-CDMA la may may
phat di€u ché N=3 séng mang méi song
mang rdng 1,25 MHz, bing thong tong cong
bao gom ca dai bao vé la 5 MHz. Cac chi tiét
cia may phat doi véi phuong phap 3 séng
mang dugc trinh bay trong hinh 5. Cac bit chi
thj chat luong khung dugc ¢fng lai theo
phuong trinh (11) nhu cia DS-CDMA, b6 ma
hoa nhan chéap, lap lai ky tu va b ghép xen
cing tuong ty nhu hé thong DS-CDMA. Con
d6i v6i by phan kénh: trong hinh 5 sau bd
ghép xen, téc d¢ thong tin ma hoa la 28,8
kbit/s. Tai diém nay sé thuc hién phan kénh
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nham cung cap cac ludng théng tin cho méi CDMA, cu thé Ia —L— hodic 12288 Mchip/s
mét trong ba song mang. Sau d96, toc d6 giam 3Temc

An ,e X »
vé 9600 bit/s cho moi song mang. Luu y rang dé1 véi moi song mang.

ad o gV Tl 11 ar At hips T, 1 1228800
h DS- & =~ =—=W = —— =128 1
téc d chip 13 thap hon so véi hé thdng DS h -1 R = (17)
T 4O ddy di: PEO0 bpe
LDOMQU 173 lap 1 a
s hogm g re= Q iv
4.6 ke . CRC 9.6 kbpa Encoder 28,8 kbpa nhpép'xcn
172 bit/khung 192 bit/khung 576 bitkhung 28,8 kipe
576 bitkhung

Chudi PN 1
Walsh I.oc bang
9.6 kbps r 256 ary é o . |
192 bivkhung

— : Séng mang |
Nh| phan | o] Walsh Loc bang -Q
4 mu A8 Kbps 256 ary 1,2288 Mcps ebc
56 Mg 24,376 bitkhung

Chudi PN Q

Chudi PN 1|
Walsh Loc bang
- bps | 256 ary —‘_‘é}f b =

9.6 ki
192 bit/khung
i / —

Séng mang 2
—pset Nhij phan | Walsh = -
R 48K 256 ary 1.2288 Mcpa 98 bang L = Q
96 :'uqk,?' 8 24.576 bit/khung
Chudi PN Q
Chudi PN 1
Walsh T Loctnng 1
9.6 kbps I = 256 ary 25 E—— |
192 bivkhung
S | Séng mang 3
Nhj phan Walsh X g
gime 4.8 kbps 256 ary 1.2288 Mcpe wéc 8 | —eQ
96 bit/khung 24.576 bivkhung
Chudi PN Q

Hinh 5. May phat bang tin géc MC-CDMA.

Tiép theo, d€ hinh thanh cac nhanh dong duoc chi ra trén hinh 2, hinh 5 trong chuong

pha va léch nhau 90°, luéng bit dwgc phan trinh con sir dung mét s6 tham s&'sau:

kénh mét 1an nita, nhung lan nay hai bit - B&i véi modul phit:

dugc chuyén tiép cung mét luc, cudi cung, + 56 lrong nguoi dung dong thoi trong hé
téc d6 mdi nhanh la 4800 bit/s. théng (N_users = [1, 3, 10]), tham s& nay la co

s& xét nhiéu da truy nhap MAL Day la tham
s6 quan trong trong cac hé thong CDMA vi
mét trong ddc trung cta hé théng nay 1a dung
lwgng bj han ché bgi MAL

+ Tré cia cac ngudi dung (delay_users): d&
moé phong trung thyc hé thong, tat ca ngudi
dung trong hé thong hoat déng & ché d¢

4. Cac két qua mé phong

4.1. Phuwong phip mé phong: chuong trinh
mo phong dugc xay dung trén nguyén ly, so
d6 khéi nhu & muc II bao gébm cac: modul
phat, modul thu va kénh. Ngoai cdc tham s6
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khong d6ng by. Gia thiét nguoi dung can
phiét tin hiéu dén khong tré va tré phat cho
cac ngudi dung khac 14 107, (d6i véi ngudi
dung tht nhit la 7.), 7. la thoi khoang
chip. Vi dy, tin hiéu tir tram g6c phat cho
ngudi dung thir 3 tré 20 T, , cho nguoi dung
thie 7 tré 60 T, .

+ Mt van @€ rat can chu y khi thyc hign
md phong la xac dinh gia trj cong suat ky tu
trung binh E, dua trén mét s3 nguyén tic
sau: ma hoa, 13p lai, ghép xen va phan kénh
khong lam thay d6i ning lugng ky ty trung
binh E, = 5% v6i PG la h¢ s5 tang ich trai
phé. Do dé, néu dir liéu sau khi trai pho ¢6
mirc nhj phan {+1} dugc ting toc lay miu
(vdi diéu kién bao toan ndng lugng) thi khi
qua b loc Cosin nang sé c6 tin hiéu dau ra
véi ning lugng trung binh bing 1 va khi d6
E,=PG.

- D6i véi kénh vo tuyén:

Day 1a mét trong nhitng van dé phuc tap
va kho khin khi thyc hién md phéng cho hé
théng di ddng. Thit ra, ITU c6 duwa ra mo
hinh kénh da duong cho danh gia chi tiéu hé
thong 3G trong khuyén nghj ITU M.1457 [8]
nhung mé hinh dua ra sé lam cau triuc may
thu tré nén rat phic tap va thoi gian sir
dung dé& chay chuong trinh sé bj kéo dai.
Hon nira, mé hinh ITU dua ra véi 6 duong
kénh c6 thé sit dung tryc tiép trong moé
phong DS nhung dé mé phéng MC phai
dugc bién d6i cho hop ly sao cho anh huéng
cua kénh Ién hai hé thong dugc coi nhu
tuong duong. Day la van dé khong don gian
va chua thé thyc hién dwgc trong khudn khd
cua bai bao nay. M6 hinh kénh dugc sir
dung trong chuong trinh mé phong don
gian hon vdi 3 dudong truyén véi cac mirc tré
[0 2 5] va phéd cong suat tré trong ting [0.5
0.3 0.2]. V&i mét mirc 4 nhat dinh, mé hinh
nay van dam bio mé phéng duge tinh da

duong ciia truyén dan theo trai phé tryc tiép
DS, hon nira né c6 kha ning chuyén déi tuong
duong mot cach hop ly sang hé thong da séng
mang MC. Khi d6, 3 séng mang cuaa MC sé
chju cac pha dinh Rayleigh d¢c lap va chi cé
mot duong duy nhat, gidng nhu kénh dugc
mo ta trong [9]. Sau khi da xac dinh dugc mé
hinh da dudng clia kénh, van d€ con lai la xay
dyng kénh Rayleigh cho mé phong véi cac
tham s&:
e Tan s6 hoat dong : /. = 1800 MHz.
e Van toc di chuyén ciia Mobile: vms=60
km/h
o Tin s& lay mau kénh f,. Tham s& nay
lién quan dén trai tan s6 Doppler f,
ctia kénh. Bing thyc nghiém ngudi ta
xac dinh dwgc [10]:

o _[9
B - ‘/1?-5 = 0,423 (18)

Thuc vay, trong chuwong trinh, khai niém

toc d¢ bieh d6i (khong phai la téc 4o 1dy mau vi

t3c d6 1dy miu phai twong vmg véi s6 mau

ddu ra lay trén 1 khung. N6i cach khac, s6

lugng mau 13y trén 1 khung tin hiéu phai la

294959 cua DS va 98351 cia MC) clia kénh

Rayleigh bing van téc truyén dir liéu 9600
bps. Khi d6:

fo _ vus _ 60.10%1800.10° _

£, A9600  3600.3.10°.9600

Gia tri ndy nho hon nhi€u so véi gia tri

thye nghiém, chimg td kénh dugc lyra chon du
nhanh dé phan anh ddy du cac tinh chat cua
kénh pha dinh nhanh.

Tom lai, mo6 hinh kénh dugc lira chon thoa

man:

e D61 véi hé thong DS: la kénh da
dudng (g6m 3 dudmg), mdi dudmg
mot murc cong suit xac dinh va c6 dic
trueng thong ké cua kénh Rayleigh.

e D4&i voi hé thdng MC: la 3 kénh
Rayleigh ddc lap d6i vdi 3 séng mang
khac nhau.

001 {(19)
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Cubi cung, d6i voi modul thu: trong DS-
CDMA dugc thuc hién trén nguyén ly thu
da duong RAKE. Trén thyc t€, may thu nay
phai cd cac by tuong quan dé xit ly cac tin
hiéu dan duong pilot nhim tim do tré va
cdng suat thich hgp cho cac nhanh thu. Hon
nita, trong may thu phai c6 cac by udc lugng
kénh dé thuc hién két hop ti s6 cuc dai MRC
(Maximal Ratio Combining).

Nhu da dé cap trong phan vé kénh ndi ¢
trén, méi kénh nhanh ciia MC chju pha dinh
Rayleigh phing doc lap. Do d6, thu trong
MC trén mbi kénh dugc thyc hién don gian
bing bd loc phéi hop.

Chuong trinh mé phong dugce sir dung
dé tinh chi tiéu chat lugng ctia ca hai hé
thong trong cac trurdng hop sau:

e Cé nhiéu bing tin cuc by, d6 rong
bang 1,25 MHz, tuong i&ng anh
huéng dén 1 trong 3 séng mang cua
MC-CDMA va 1 cia DS-CDMA.

e Céc nhiéu cyc bd dugc xét dén la:
3dB, 6dB, 9dB va khong ¢ nhiéu.

e 56'lugng nguoi sir dung dong thoi la
1,3vall.

Tat ca cac tham sé trén dugce coi la tham

s& dau vao trong qua trinh chay mé phong.
Mbi bo tham s& dugc chay 3 lan. Dé tist
kiém thoi gian ma van dam bao d6 chinh
xac mo phong, ngoai viéc sir dung cac cau
triic don gian da trinh bay & trén, khi chay
mé phong cho mdi b tham s, s& lugng bit
thong tin m6 phong khong c¢6 dinh, tranh
truong hop 1ap lai qua nhiéu mét gia trj xac
xuit d3 6n dinh ciing nhu sé lugng bit
khong du theo ly thuyét mé phong, chinh vi
vay trong chuong trinh c6 sir dyng “vong lip
thich nghi” (dudi dang while ...). Két qua thu
duoc sau mdi 1an chay dugc ghi vao file. Khi
tong hop két qua, khong thé don gian lay
trung binh cac ti s& 16i ma phai 13y theo
trong s6 la s& lugng cac bit méi lan chay.

4.2. Két qua mo phong

Két qua mé phong chi tiéu chat luong cla
hé thong trai pho tryc tiép DS-CDMA va hé
théng trai phS da séng mang MC-CDMA déi
véi duong xudng bing Matlab thu duoc
nhiing danh gia sau:

1. Chat lugng cia hé théng MC-CDMA va
DS-CDMA trong cac diéu kién pha ding
Rayleigh da duong véi 1, 3 va 10 nguoi sir
dung 13 gin tuong duong, nhat 1a khi nhiéu
va tap 4m trong hé thdng 1a nho. Cu thé la:

+ Khi it nguoi st dung nhiéu da truy
nhap MAI thap, chi tiéu chat lugng ctia hai hé
thoéng gan nhu twong duong nhau, chénh léch
khong dang ké (duong 1 user trén hinh 6).
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Hinh 6. Xac xuat 13i bit BER cia MC va DS trong cic
truomg hop 1, 3 va 10 ngudi sir dung véi ISR=3dB,

46 réng 1,25 MHz.

+ Khi 56 nguoi sir dyng tiang lén (duong 3
users va 10 users) chi tiéu chat lugng cia hé
théng MC c6 t6t hon chiit it so vdi DS. Diéu
nay hoan toan phit hgp vi viéc bd sung thém
cac thué bao trén mét tram géc sé lam gia ting
tap am nén tong thé cua hé théng. Nhu vay,
do mong mudn téi da hoa s6 lugng thué bao
thi hé thong phai tra gia vé chi tiéu chat lugng
cho mitc gia tang tap am nay. Tuy nhién, sy
chénh léch vé chat lugng nay con nho hon
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nhiéu so vdi sy chénh léch khi xuit hién
muzc nhiéu béng tan cyc bd 1én.

2. Trong hinh 7 va 8, can nhiéu bing tan
cuc bd 6 bang théng twong duong véi bang
théng cua mot séng mang 1,25 MHz tac
déng vao ca hai hé thong. Khi thay d6i mitc
nhiéu bang tin cuc bd hay ndi cach khac la
khi ISR t&ng lén 15 rang chi tieu chat heong
ciia MC-CDMA cao hon DS-CDMA, thé hién
qua xac suat 13i bit Ps

+ Khi nhiéu bing tin cyc bd cang 16n,
xac xuat 16i bit P» cia DS-CDMA cang c6 xu
hudng giir @ muc cao. Hé thong khong co
kha ndng tai cdu tric tin hiéu géc va cudi
cung la khéng con dugc sir dyng nira ké ca
khi tdng SNR (hinh 9).

+ D8i v6i hé théng MC, xéc sut 15i bit Ps
van giam khi ting SNR trong diéu kién
nhiéu bing tan cyc bd 16n badi vi: thir nhit 13
do bidng thong cua MC dugc chia thanh N
(N=3) bdng con tirc la ¢6 N nhanh phan tap
theo tin s6 ddc ldp thi s6 lugng duong
truyén c6 thé xiz ly it di dan dén pha dinh
chon lgc tin s& it hon trong pham vi méi
bing con (gin nhu la pha dinh phing); thit
hai 1a do MC-CDMA con c6 cac bang con
khac khong bj anh huéng nhiéu bing tan
cuc bd - 46 1a nhilng bang tan con sach.
Bing tin sach cua hé théng MC-CDMA
van cé thé khéi phuc chinh xac tin hiéu géc
(hinh 10).

lig

10 users

TNl SRep®@ Bmeranz 1z T
aﬂ]g TR — Sersases '.s.e....\._ ........ , ............
TN N : : W
~ s :
‘8 T :
9'\ : .
: S PN
: s \é..‘ ~
— D -"'\o.\_\ i k2
K : A
10" i : :
0 1 2 3 4 5 6
EbNo

Hinh 7. BER cua MC va DS trong cac truémg hop 1 va
10 nguwdi sir dung véi ISR = 6 dB, 46 rong 1,25 MHz.

3. V& co ban, tham s& nhiéu bing tan cyc
b$ dong vai tro giong nhtr tap am nd lam tang
mirc nhiéu chung cia hé théng tic 1a anh
hudng dén mirc SNR téng cdng.
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Hinh 8. BER caa MC va DS trong cac truomg hop 1va
10 nguoi sir dyng vdéi ISR = 9 dB, 44 rong 1,25 MHz.
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,BW =125 MHz
—+— ISR =648, BW =125 MH1x
—— ISR=5d8.BW=125 MH1
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Hinh 9. BER cua DS trong céc truong hop 10 nguoi
str dung vai ISR khac nhau c6 46 rong 1,25 MHz.

Ro rang anh huéng cua nhiéu bing tin
cuc by phu thudc vao ca hai tham sg: ¢ lon
va bang théng hay chinh la cong suét nhiéu.
Pé y la bing théng clia nhiéu bing tan cyc
bo rong hon thi chat lugng cua hé thong
giam rat nhanh khi ISR l6n. Chat lugng cla
hé thong da song mang MC sé nhu chat
lugng ctia hé théng DS néu nhu nhiéu bao
phil toan by bang tan hé thong. Diéu nay ¢
thé thidy ngay dugc la vi hé thong da song
mang MC cang mat nhiéu hon bang tan sach
khi W; tién dan dén bing thong cia hé
thong.

4. Khao sat kha nang xudng cap chi tiéu
ma cic hé théng té& bao bang hep hién nay
phai chiu, mét thanh phan can nhiéu bing
tan cuc bo 400 KHz dugce bd xung vao kénh.
Hinh 11 va hinh 12 minh hoa viéc nay. RS
rang la voi ban chat bim sinh cia cong nghé
CDMA cho nén hé théng DS-CDMA bing
rong va hé thong MC-CDMA 1a rat hiru hiéu
trong viéc lam giam bét bat ky can nhiéu
bang hep nao.
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Hinh 10. BER ctia MC trong céc truong hop 10 nguoi
str dung vdi ISR khac nhau c6 d¢ réng 1,25 MHz.
1 g .

v v .
—o— [SA=3d8, BW=A0kH
—+— BA=6d8, BW= a0 kH2
—— BR =98, BW= a0 kH:
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Hinh 11. BER ctia MC trong cac trudng hgp 3 ngudi
str dung vdi ISR khdc nhau o6 4¢ réng 400 kHz.
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Hinh 12. BER cta DS trong cdc trudong hop 3 ngudi sir
dung vdi ISR khédc nhau c6 4§ rng 400 kHz.
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Performance comparison and evaluation of DS-CDMA and
MC-CDMA systems over a multipath fading channel in the
presence of partial band interference

Nguyen Ngoc Tien!, Trinh Anh Vu?

' Ministry of Posts and Telematics, 18 Nguyen Du, Hanoi, Vietnam
? Vietnam National University, Hanoi, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

This paper presents performance evaluation of the wide-band implementation of a single carrier
direct sequence CDMA (DS-CDMA) method and the three tone multicarrier CDMA (MC-CDMA)
method over frequency selective Rayleigh fading channels. Both systems are inherently more resistant
to multipath fading than ordinary narrowband systems. The use of diversity techniques aid the
systems to combat for channel propagation and interference. The single carrier model utilizes a RAKE
receiver to resolve multipath component whereas the multicarrier model uses a simplified receiver
containing one correlator for each carrier. However, the multicarrier approach proved to be more
robust in suppressing partial-band interference as well as supporting a larger number of users for the
desired performance level.



