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TOM TAT: Su ra di ciia cdc chudn truyén thong 3G ma tiéu bidu hién nay la W-
CDMA va CDMA2000 dé khdc phuc dugc nhiing nhugce diém ciia cdc hé théng trudce
do vé mdt dung lugng thué bao, khd ndng bdo mat, tdc do dit liéu, ... Cdc phuong phdp
triét nhiéu cho cdc hé théng nay da va dang dvgc quan tém rét nhiéu. Cdc logi nhiéu
cong khong cé ¥ nghia ldm trong hé théng. DS-CDMA béi vi cdc hé théng nay sit dung
kj thudt trdi phd tién tién, nhiéu céng bi trdi phd tai mdy thu nén dnh huéng ciia né
déi véi tin higu géc rdt bé. Anh hudng 16n nhdt dén chdt lugng ciia cdc hé théng
CDMA la giao thoa da truy cdp (MAI). Viéc gidm t6i thidu dnh hudng do MAI ciing
dugc nghién citu, cdi tién va xi Iy bang cdc gidi phdp co cell trong cdc hé théng cii khi
56 lugng MS ding ky vao mét BS qud mitc cho phép. Bai bdo nay sé khdo sdt cdc ky
thudt triét MAI tuyén tinh (gidi tuong quan, MMSE), phi tuyén (PIC, SIC). Pdy la cdc
phuong phdp co s& d€ cdi tién cdc phuong phdp triét MAI mét cdch hi¢u qud. Cdc
phitong phdp nay dp dung cdc ky thudt tdch séng hién dai dé loai bé MAI mét cdch
ddng k& dya trén cdc phép bién dbi todn hoc va cdc ky thudt tdch song phi tuyén.

Tit khéa: Tach séng da truy cép, k§ thuit trdi phd, MAL

I Gidi thiéu:

Hé thong thdng tin di dong th€ hé thit 3 (3G) hd trg nhiéu dich vu truyén théng nhu thoai
bang rong, hinh dnh va cd video. Mdi kénh trong hé thong dugc st dung mot chudi mia PN
dé phan biét nhau, cdc ddy mi nay c6 thé tric giao hodc ¢6 tuong quan chéo khd bé: Bing
tdn chia sé chung clia cdc kénh trong hé théng W-CDMA 1a 5SMHz. Ngoai cdc loai nhidu
thdng thudng thi hé thong CDMA cdn c¢6 mdt loai nhiu khdc, d6 14 giao thoa da truy cip.
Giao thoa da truy cp sinh ra khi s6 kénh ding ky vio mot BS ting l&én, bdn chat cda loai
nhi€u nay 1a do tinh chat khéng tryc giao hodn toan ciia bd ma PN st dung (vi du W-CDMA
st dung ma Gold), hodc do tin hiéu khi truyén trén cdc kénh bj tré pha cling din dén tin hiéu
thu dugc khong tric giao. C6 thé 1am gidm xdc sudt 161 trong hé théng bing cdch ting hé s
trdi phS bay ting tSc dd chip trdi phd. Tuy nhién do bing tin trdi phd 1a ¢6 dinh nén tdc do
chip ciing bi gidi han trén, trong W-CDMA thi gidi han trén nay 13 16.384 Mcps. Do viy
viéc gidm nhiéu theo hudng nay la khong triét dé. Viéc st dung cdc gidi thuit tién ti€n dé
han ch& dnh hudng do MAI giy ra dang 12 muc tiéu nghién cifu quan trong nhim dat dudc
chat lugng dich vu t6t hon. Phan IIT va IV cia bai bdo nay trinh bay cdc gidi thuit di khio
sat. Phan V 12 két qud md phdng trén phin mém MATLAB.

I1. M6 hinh tin hiéu:
Trong moi tai liéu d€ cdp v€ md hinh tin hiéu trong hé th6ng CDMA ddng bd déu
dua ra md hinh kénh CDMA c¢6 K kénh bao gom tong clia nhiéu dang séng ddng bd dugc
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diéu ché ludng cuc trong nén nhiéu Gausse nhu sau:

y(t) = i A, by s, () +on(t)
k=1

trong dé:
- T 1a nghich ddo t6c do data

te[0,T]

(1.1)

- s(t) 12 dang séng trdi phd xdc dinh kénh thtt k dugc chuin héa c6 ning lugng don vi:

T

Is [ = fs.(dt=1

0

(1.2)

dang s6ng si(t) dudc gid thi€t 1a bﬁng 0 bén ngoai khoang [0,T], va khéng cé ISI.
- Ay 12 bién d6 tin hiéu nhan dugc clia kénh thi k. AZ 13 ning lugng ctia kénh thi k.

- by € [-1,1] 1a céc bit truyén di ciia kénh thit k

- n(t) 12 nhidu Gauss c6 mit d§ phd céng suit don vi. N6 md hinh héa nhidu nhiét cong
vdi cdc ngudn nhiu khic khdng tudng quan vdi tin hiéu truyén. Cong suit ngudn nhiu

trong dai tAn rong B 1a 20”B.

Nhu ta thdy, viéc thitc hién cdc k¥ thuit diéu ch€ khic nhau déu phu thudc vio t s6
tin hiéu trén nhidu Ay/c , vA tudng ty gifta cdc dang séng clia cdc kénh déu c6 sy tudng quan

dugc dinh nghia bdi:

X
Py = <si,sj) = Isi (t)s;(t).dt
0

chi ¥ ring véi bat ding thitc Cauchy-Schwarz:

sl =[5, < sl =1

Ma trdn tudng quan chéo:
R={pj }

¢6 cdc thanh phan trén dudng chéo biing 1 va ddi xitng.

Biéu dién (1.1) & dang vector:
Y=Rab+n

trong do: R 12 ma trin tudng quan chéo chuin hoa
y=lyL ..., yxl"
b=[bi, ..., bk]"
A=diag{A;, ..., Ax}: ma trin dudng
chéo
va n 12 vector bién ngiu nhién Gauss ¢6 ma trdn
covariance:
E[nn"]=6%R (1.6)
IIL. C4c phudng phdp triét MAI tuyén tinh:
1. B¢ tdch séng da kénh lpc hoa hgp (Matched
filter):
Sd dd diy tach séng da kénh c8 dién nhu hinh 1.
dé mdi kénh dudc tdch séng bing mdt bd tdch séng
loc-phdi hop.

¥(t)

)

(1.4)

(1.5)

17 7( B4
i'"!“d' 0 | et dinh
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L
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Ngd ra day loc hoa hgp 1a:

T

Yi = IY(t)'SI (t)dt
0

(1.7)

T

Ve = [y(O)sc(tydt
0

Véi bd tach song nhu thé nay, khong c6 suf loai bd MAI & tin hiéu thu ciia mdi kénh.
B6 tich séng ndy chi t6i da hda t s& S/N & ngd ra.

Ta ¢6 thé tdng quat héa (1.5) thanh:
K

(1) =D Ab,s, (1) +on(t) (1.8)
k=1
Khi d6 ngd ra ciia cdc bd loc loc hoa hop:
Yk v (y: Sk)
T
= [y()s, ()dt | (1.9)
0
=A,b, +ZAJ.bjpkj +n,
j=k
i
trong d6: Py = [si(D)s;(Hdt (1.10)
. 0
T
n, =o. [n(t)s, (t)dt (1.11)
0

ny 12 mdt bi€n ngiu nhién Gauss c6 trung binh bing 0 va variance biing o°.
Trong biu thitc (1.9):
- Ay.by chinh 12 tin hiéu cin thu thd k, ZA Dy chinh la nhiu giao thoa da truy

j=k
cip MAI cia cdc kénh thi j (j=k) d6i véi kénh k
- ng 12 nhiéu cda kénh truyén.

T
Cudi ciing thi ta c6: b, =sgn(y,) = sgn((y,s; )) = jy(t).s; (t)dt
‘ 0

2. B{ tdch séng gidi tuong quan (Decorrelating detector):
Vector ngd ra cda diy loc hoa hdp cé thé vi€t & dang:
‘ y=Rab+n (L12)
* Né&u =0 thi 16i bit s& x4y ra néu:
b, = sgn((RAb),) = b,
Diéu nay c6 thé xdy ra mic di khong c6 sy hién dién cia nhidu nén, bdi vi c6 giao thoa da
truy cdp MAI nhu da phén tich. :
Nhén c hai v& (6.21) véi R ta dugc:
R'y=R"' Rab=Ab (1.13)

Khi 0=0, ta c6 thé 14y ham dau (sgn) cda ting thanh phin trong (1.13) d€ khoi phuc data
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by e P HA e
b, = Sgn((R_lY)k)

=sgn((Ab),) (1.14) I N = e R :F s .1

=b, !

Ngudc lai n€u o0 thi ta thu dugc: . :
s -1 = : i
y=R7y=Ab+R n=Ab+n (115) - B Joc hoa —"ZE(— - f L bl

hp kKénh k

Hinh 2
phuong trinh (1.15) trong trudng hgp c6 nhi€u (n#0) van 12 mot gidi phdp hiéu qué va tdi wu.
Nhu vy thanh phin thong tin y dugc khdi phuc nhung lai gy ra mdt thanh phan nhiéu mdi
Ja n.Lic nay quyé€t dinh s& 1a:
b, =sgn(y,) (1.16)

Ta thdy ring bd tich s6ng gidi twong quan loai bd hoan toan MAI, nhung cdng suit nhi€u n
12 Ny(R™),,16n hon cong sudt nhiu N tai ngd ra b loc hoa hgp. So db bo tach séng gidi
tuwong quan nhu hinh 2.

. 3. B¢ tdch song t6i thi€u héa sai s6 trung binh- binh phuong (MMSE: Minimum Mean-Square
Error):

Mot phuong phap phd bién trong 1y thuy€t thdng tin d€ gidi quyét bai todn udc lugng
bi€n ngiu nhién W trén co s§ cdc théng tin quan sit Z d€ chon ra ham W (Z) d€ t8i thiéu sai
$6 trung binh-binh phuong (MSE): E[(W- W (Z))*]

Dudi mot vai didu kién tdng quét, né cho thay ring gidi phdp 12 sy wdc lugng trung binh ¢
diéu kién:

| W (Z)=E[W |Z]
Trong hdu h&t cdc bai todn, khé khin 14 & chd tim dudc cdc ude lugng trung binh c6 di€u
kién ti¥ phan bd k&t hgp ciia W va Z. V6i Iy do nay, thudng thi d€ i thiéu héa MSE vao
trong mot bién ddi tuyén tinh cla Z. Phuong phdp chung dé€ t5i thi€éu héa MSE Ia tinh todn
dua trén cdc variance va covariance.
Vi bai todn ctia chiing ta: cAn phai t6i thi€u héa MSE giita bit by ciia kénh thi k va ngd ra
ctia phép bién d6i tuyén tinh thi k vy. Mic di phép tinh gin diing nay khong dan dén viéc
t6i thiéu héa i 18 151 bit:

P[b, =sgn(vyy)]

B6 tich séng tuy&n tinh MMSE cho kénh thit k 1a chon dang séng c trong chu k¥ T sao cho
dat dugc:

min E[(b, —{c,,¥))] (1.17)
oK
va ngo ra: Bk = sgn((ck,y))
Phép bi&n ddi tuyén tinh MMSE sé t5i da héa tf s6 tin hiéu trén giao thoa tai ngo ra:
1 Bl((c,, Abys )]

: =1+ max > (1.18)
minElb, - (e y)'T o El(eny - Abis)’]

Ta c6 thé dién dat phép bi&n ddi tuyén tinh trén: 6 =& 65
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trong d6 ¢} dugc do bing cdc dang séng sy ..., sk va cg 1a tryc giao vdi c; . Khi do:
. 2
E[(b, — (e Y 1=Elb, —{c},y) 1+ o?fed| - .19

Diéu nay cho thiy ngd ra ctia bot tich séng MMSE 1a su k&t hop ngd ra clia cdc bo loc hda
hop. Piéu ndy cho phép ta chuyén bai todn trd thinh tim K vector m; sao cho t&i thiéu héa
dugc:

E[(b, —myy)*] (1.20)

(1.20) tuong duong vdi viéc ta c6 thé im mot ma trin M-KxK c6 cot thi k bing vdi my sao
cho:

. 2
min, Efflb-My]|'] (1.21)
& do: y=Rab+n | (1.22)
Vi IxJ% = trace{xx "} (t6ng cdc thanh phin dudng chéo) nén d€ gidi (1.21) thi budc

diu tién d€ 1a tinh ma trin covariance cda vector sai s0:
cov{b—My} = E[(b—My)(b-My)"]

=E[bb" ]-E[by " M" (1.23)
—ME[yb" ]+ ME[yy” IM"
Dung (1.22) va mot di€u hi€n nhién 1a nhi€u va data khong tuong quan ta thu dugc:
E[bb"l=I (1.24)
E[by |=E[bb" AR]=AR (1.25)
E[yb"]=E[Rabb"]=RA (1.26)
E[yy']=E[RAbb"AR]+E[nn"] (1.27)
=RA’R+0’R

Thay th€ cdc bi€u thifc trén vao (1.23) ta thu dudc:
cov{b—My} = [+ M(RA’R +c’R)M" — ARM" -MRA

il _ (1.28)
=[1+0*ARA]™" +(M-M)(RAR +o2R)(M - M)"
——def

g dé: M=A"[R +c*A?]" (1.29)
Vi gid sit A khong phai la duy nhat ta c6: M(RA’R + 6?R) = AR
va: (1 - ARM)(I + 6 ?ARA) =1
Do d6 tir (1.28) ta s& gidi dugc: '

min E["b - My||2] = min_trace{cov{b-My}} (1.30)

MeR K MeRK¥¥

Ma trin RA%+c’R dudc dinh nghia 12 khong 4m. Nén téng c4c thanh phin thi hai ciia v&
phai (1.28) ludn ludn khong 4m. Ta thdy M dugc dinh nghia nhu (1.29) s& dat dugc téng
MSE nhd nhat:

mip E[[b - My|"] = trace {[1 + c>ARAJ "} (1.31)
MeR K
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Theo (1.28) thi ngd ra bo tdch séng MMSE s& cho bdi:

r 1 2 A -21-1 H
bk = Sgn[A_k ([R +6°A ] Y)kj — h?p?(:::z r-—ng- — -j:— — b, [l
= sgn(( [R+ GZA_z]_IY)k) B¢ e hoa E i
s [ sap veuss -—-—-21 L —:F‘r-—bb_‘[il
(1.32) — | R+ofAY!

Do dé, bd tich séng MMSE tuyé&n
tinh nhu hinh 3 chi thay th& bi&n ddi

B¢ Joc hod e F By
__" % : —— ] i l‘;['l
-  at . . A ¥
R clia bd tach séng gidi twong quan Sl ; 5 e

bing: Hinh 3

2 2
[R+07 47T véi: o?A? = diag{ ..,
AI AK

~ B0 tdch séng MMSE chi phu thudc vao bién df tin hi€u thu thdng qua ti s6 S/N=A\/c.

IV. C4dc phuong phép triét MAI phi tuyé&n:
1. B¢ tdch séng da kénh PIC (Parallel Interference Cancellation):

B triét nhiu song song hoat ddng theo nguyén tic s& tich séng moi tin hiéu c6 trong tin
hiéu tdng, sau d6 tinh todn MAI clia c4c tin hiéu di udc lugng (chua tdi wu) nay rdi loai bd
MAI trong tin hiéu t8ng bing cach trir di MAI Nhu vdy sau mdi 1dn loai bd MAI ta dudc mot
tdp cdc tin hiéu mdi t6t hon cdc tin hiéu dd wdc lugng.

Biing cdch ghép ndi ti€p nhiéu bd triét nhi€u song song ta s& thu dudc tin hiéu uéc lugng
t6t nha't. Sau mdi ting tin hi€u thu s& dudc trir di mo6t lwgng diing bing nhiu MAI cda tap tin
hiéu dd dudc tang trudc d6 xdc dinh t6i wu.Vdi bo tich séng dung PIC nhu hinh 4 c¢é ding
ddy loc hda hgp dé tdch séng titng kénh trudc khi cho qua khdi PIC thi cong thifc tdng quat
dé x4c dinh data cho kénh thif k 13:

b, = sgn(yk —ZAjpjkBjJ (1.33)
jzk
trong d6 ¥ A;pyb; chinh 1a thanh phin gy MAI cho kénh thi k. Viéc xay dung nhiéu khdi
=k

PIC s& cho két quéd cang chinh xdc. So d6 khdi b6 triét nhi€u song song nhu hinh 4 va cdch
ghép cdc bd triét nhidu song song nhu hinh 5.
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y{t}

b1@) ; J(t-Ty) __6 by(D
———Q__—. ) g = . > -
AT,
b = %p(t—Ty) + oay | b
200 Oay =2 paytimn + > hoahop [ et 122w
phd foan MAI dinh
A(t—-T,)
by (0) Sy (t—Ty ) - "'5 By (D)
> (%) . - > | . - e
Bb
Aalt-T) i B
Uoc luong
bien d
Hinh 4
¥{i)
b1 by(D i@ byG-D by by
FY =S e e » [
| payioe | ; Tang PIC | - TingPIC | ; e Lo -
b b b2(2) ba(i=-1) |TAngPIC | § Téng PIC b
hoa hop I(a): thar 1 2(1) thi 2 2 : 2~ it 2D the i 2
by(0) bic(1) b heG-D byt P
+ - e "
Hinh 5

2. B9 tach séng da kénh SIC (Successive Interference Cancellation):

B9 triét nhi€u ndi ti€p 1am gidm 4nh hudng ciia MAI trong hé théng dya trén nguyén tic
co ban ciia bo tdch séng da ting (multistage-detector) 1a: m4y thu s& tdch séng cdc kénh c6
cudng d6 trudng manh nhat sau d6 udc lugng MAI duge phan bd cho kénh vira tdch séng dé

triét nhidu MAI ctia kénh d6 & tAng uep theo.

Khong mat tinh tdng quét, gid s ring kénh thit K cé ning lugng 16n nhat , tiép theo la
kénh thi K-1, ..., 1. Khi d6 cho md hinh b tdch s6ng triét nhiéu MAI diing SIC sé& c6 cong

thitc tong quat nhu sau:

A K ~
b, = sgr{yk = ZAjpjkij

j=k+1

(1.34)
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K A :
trong dé thanh phan ZA ;Pib; chinh la thanh phin gdy MAI cho kénh thi k.

j=k+1

M5 hinh b triét nhiéu SIC dugc md td nhu hinh 6.

'.:ﬁl

| Bolochoa [N} my(t—Ty) @Ay ra MAI cho cac

A 4

hop kénh 1 tin hiéu y&u hon
¥
]
yay () > b
o T, > --l-R i pi Tiéng tha 2
yi—Ty) el - —> Y@)t)

Hinh 6

Tang thit 1 cla bd triét nhidu ndi ti€p trén thuc hién cdc budc sau:

1) T4ch tin hiéu manh nhit y,(t) bing b6 tdch séng loc hoa hop.

2) Dua vao ning lugng thu dudc d€ quyét dinh bit dit liéu Bl ({)1 =sgn(yy).

3) Vi data dd xdc dinh & budc 2). Gid thi&t chudi PN da bi&t ciing v6i b6 tach séng c6 kha
néng udc lugng bién d0, pha, va thdi gian thi ting thit 1 sé wdc lugng tin hidu @, gin gidng
y1(t) nhat bing cdch trdi phd tin hiéu by (t).

4) Loai bd 1, (t) bing bo trir tif tin hi€u tdng y(t) cho k&t qua 13 y1)(t) khong bi nhidu MAI
ctia tin hiéu y;(t).

Nhu vay ci mot ting s& 1am nhiém vu:

- Xdc dinh data trén kénh manh nhat c6 trong tin hiéu téng & diu vao.

- Bi€n ddi tin higu thu khong c6 MAI gz’iy ra bdi kénh manh nhat.

Lap lai qué trinh trén béng cdch ghép ndi tiép k ting: tang thi k 1dy ngd vao 1a tin hiéu dude
tao ra bdi tAng trudc A6 yq.y(t) d€ tao ra tin hidu data b  (B) va tin higu yg(t).

IV. K&t qua mé phéng: :

Céc két qud dugc thuc hién trén phin mém MATLAB sit dung m3 trai phdé Gold 31, kénh
nhi€u Gauss, t6c do bit 64kbps cho mdi kénh. Cic k&t qui BER déu dua trén mo phdng vdi
cdc budc nhu sau:

Tao chudi bit ngdu nhién cho tirng kénh

Trai phd cdc chudi bit dit liéu cla titng kénh vdi titng ma trai phd tuong Wng.

Truyén tit cd cdc tin hiéu clia cdc kénh 1én kénh truyén, cong nhifu dudng truyén.

Phia thu: titng kénh s& tich song, triét MAI trong tin hiéu thu bing cdc phudng phdp khic
nhau: MMSE, PIC, SIC, gidi tudng quan.

Tinh BER cho m&i phuong phép triét nhi&u, d biét d6i vdi phuong phdp triét nhidu MAI
bing PIC thi tdch séng cho mdi ting PIC cda bd tdch séng d€ thdy rd dugc hiéu qui khi
ghép ndi ti€p nhiu khdi PIC lai vi nhau.
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Tir cdc k&t qua trén ta thdy cdc phudnh phép tuyén tinh va phi tuy&n thuc hién triét nhiéu
rit tot, phuong phap MMSE triét nhi€u t6t hon gidi twong quan do MMSE dua ra dugc mo
hinh t5i thi€u héa duge BER theo variance ¢” ctia nhiéu nhung lai doi hdi phdi bi€t dudc bién
d6 tin hiéu thu trong khi phuong phédp gidi twong quan thi khong can thi€t. Hon nita phuong
phép gidi tudng quan lai 1am ting cong sudt nhi€u & ngd ra. Ca hai phudng phdp trén gip
phai trd ngai 16n 1a cai dit gidi thudt tinh ma trdn ngugc cia R bing phan cing rat khé khin,
do viy c4 hai phudng phép nay it dugc st dung d€ triét MAI trong thuc t€.

Nguge lai véi cdc phudng phap phi tuy€n loai bd MALI thi gidi thudt tinh todn rdt don
gian, khong cin phdi tinh ma trin nguge. Phudng phdp PIC thudng dudc 4p dung trong thuc
t& vi né thuc hién loai bd MAI ctia K kénh cling mét lic, déng thdi viéc ghép ndi céc tang
PIC lai v6i nhau dé ting chét lugng tin hiéu ciing khd d& dang, theo nhu di khéo sdt thi chi
cin ghép 2 ting PIC 1a xdc sudt 181 da gidm di ding k€. DSi v6i phuong phdp triét MAI bing
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SIC thi hiéu qu triét giao thoa da truy cép 12 t6t nhat, nhung do né chi tdch séng tirng kénh
tai mdi thdyi diém, do d6 ddp dng ciia bd tdch séng SIC khong nhanh bang b tich séng PIC,
do vAy trong thuc t& ngudi ta thudng k&t hgp phuong phdp SIC véi PIC d€ tach séng mot lan
M kénh (M<K), M tin hiéu nay phdi c6 gié tri ndng lugng I6n hon mot ngudng xdc dinh, sau
d6 loai bd MAI do M tin hiéu nay giy ra cho K-M tin hiéu con lai. Viéc két hgp nay lam
ting d4p dng cda hé thong 1&n rat nhiéu. Dya vao cdc k&t qua dd md phdng thi cdc phudng
phdp trén c6 thé dp dung tai mdy thu dé dat dudc cdc dich va CDMA chat lugng cao.

V. Nhén xét:

Qua céc k&t qua clia cdc phudng phdp di khao sét ta thdy cdc gidi thuat tuy€n tinh 6
ra hiéu qué trong viéc loai bé hoan toan MAI trong khi cdc gidi thudt phi tuyén lai phéi udc
lugng ning lugng ciia cdc kénh d& tich séng tudn ty hay song song. Tuy nhién wu di€m bao
gid ciing di k&ém nhudc diém, cdc gidi thudt tuyén tinh rat khé thuc hién trong khi cdc gidi
thudt phi tuy&n lai thyc hién d& dang hon k€ cd phdn mém 14n phén cting. Viéc cdi tién cdc
gidi thudt trén hodc ghép lién hgp céc gidi thult dé dua ra mdét s6 gidi thudt triét MAT hiéu
qua hon ciing dang dudc quan tm nhu gidi thudt bién ddi Walsh nhanh (FWT) hay gidi thuit
SIC thich nghi, ...

Tuy riing bai bdo trén chi khdo sit k&t qud md hinh triét MAI cho hé théng CDMA
ddng bo nhung cdc phudng phdp di khdo sdt vin c6 thé 4p dung cho cdc hé thong CDMA bit
ddng bo ma khong 1am mat di cdc dic tinh vu viét cda ching. Viéc mo td qud trinh triét MAI
trén hé théng bat ddng bd chi 1a bidu didn cdc phudng trinh dd néu khi ¢6 sy bdt dong bd
gifta bén thu va phdt.

MULTIPLE ACCESS INTERFERENCE CANCELLATION METHODS
' IN SYNCHRONOUS DS-CDMA SYSTEM

Pham Hong Lien, Le Dung, Vo Que Son

ABSTRACT: The appearance of 3G communication standards represented by W-CDMA
and CDMA2000 has overcome difficulties of previous systems about subscriber capacity,
security, data rate, ... Interference cancellation methods for these systems have been researched
carefully. Additive noise has less effect in DS-CDMA because these systems use modern
spectrum spread technique because it has been spread in spectrum at receiver. The largest
effect to quality of CDMA services is multiple access interference (MAI ). MAI cancellation has
been improved and processed by cell-shrinking in the previous system when the number of MSs
registered into a BS surpasses over a threshold. This paper introduces linear MAI
(decorrelating, MMSE) and nonlinear MAI (PIC, SIC) cancellation methods. These are basic
MAI methods to improve many more efficient MAI cancellation algorithms. These methods are
the application of using many modern detecting techniques to remove MAI in the received
signsl significantly based on mathematic transforms and non-linear detecting techniques.

Key words: Multi-user detection, spectrum spread technique, MAI, PIC, SIC.
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