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Application of smart antenna interference suppression
techniques in TD-SCDMA systems

HE Ying, HE Hong, LI Li, WU Yi
(School of Electrical Engineering, Tianjin University of Technology, Tianjin 300384, China)

Abstract: The Smart Antenna plays an important role to suppress the interference among users in TD-SCDMA, the smart an-
tenna has the features that it can adaptive track the user signals and suppress the interference. The smart antenna adaptive
beam-forming algorithms are researched deeply in the thesis, especially the least mean square(LMS) and least squares( RLS)
algorithm, and compare and analyze the result then prove the advantage and disadvantage of two algorithms. The results prove
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that it can suppress interference in TD-SCDMA system with the effectiveness.
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1 TD-SCDMA %%

TD-SCDMA ( Time Division Synchronous Code Di-
vision Multiple Access, B4 [Bl 4 084 ik ) B
HEMMEEERR=HBE=ZRBIEFEAR
. B S ERMA H A K WCDMA, X E # CD-
MA2000 331 A L4t RE=RBIHBERFERLEN
3 KE#itrHE. TD -SCDMA R T HHERL KA
B BN B FESEEARE - R K
AR, K E XL KA R TD-SCOMA REF I
OEAR.

WA A : 2009-03-01.
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2.1 BHeEX%

B HE K 2k (Smart Antenna, SA) &—Fp EHA Wl 5]
B RIE B RE ST B KRS, IR F R S A B L
AR AW P E S BlikJ7 17 (Bp DOA f5it) , HTEI
MRS £ R, ERER P ES AR Z E
BT R EARNEE, FRTFAXIERN MR,
AT BT LA R 1 1 3k
2.2 EEREXZRZEMHAR

BHREEERREES) R E BFBER
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1) REERES. REZFES| MIES RS> FFREH— w(n+1) =w(n) +2ue(n)x(n) (5)

RINVRLMTT, M & BT B M E S EmLLH,
B o BOAE R B B ASLAEL, RT3 R T AR R A B

KB THEMREE LB EHTHERE
HITERER & B, EHRETEON M, B3
FISHE M =88 M=16 %",

2) BB AR, KRR R BER R E AT
HHRH R BRIV EUGESHRANBFERES;
e T AT B et i b BUS O BF15R S F  E BUE
2.

3) PHRE R M 4. BRI BRI B9 E E Th gk
HAARKERE-EEENERERFHTEMK
RACHEIBE R A e, S FE S A B & N
FERBUE R ARS8 I FIE R M.

4)HERNFESAE. BENESLHEREER
KEREAN—-NEE A, CUABNE BRI
L, SIS HA R B AR LR B

3 BENEREHER

LMS RIS EFHEMELHMEERZERKY
FERBIEE . @i XA LRIIABIMN K& K
BRI B 10 FH , BE % i o X 6] 18 BT il 2 4 — & 51 1)
R, [ B 3E— 2t A TR SR MR T i St 1] BRI Y
HEBEMESBERMRENE. BEWITEIHER
UE T AU A B
3.1 EB/N¥HHE % (least mean square algorithm,

LMS)

BN RS RN BRI IZ M B I8 R &
ALE %, B TREETREE ESBARHNE
B, AR EH RN TR (RIERE).

BiEMNAEEERNEER.

1) BFBEFES R Y AT EF B BRRT 8%
Ao hE, FEREBESNHE SHERFSHNE
A RIS KK R EINE ST ARR R

x(n)=[x1(n,),x2(n),'--,xM(n)]H (1)

RED I ES v

w=[w1,w2,--~,wM]H (2)
BRI A 805 T AS R

y(n) =w"(n)x(n) (3)

RIE R iRE, M ES SHEESHEEN
e(n) =s(n) -y(n) (4)
2) R 2 1E B 3R B EORRE AR A

He w BEKET. pe(n)x(n) KIEZWE LMS

BV AL DERRSCE RS A A& T

BERRRE, EE2LHY.

3.2 # 35 /\ = 5 % ( recursive least squares,
RLS) Hi%

#IAR/D ek (RLS) B % LU /D — e
HENARERE . BB R SRBSGEER, ]
FTRREAEBRENTENEERERA. BEHE
EERSENT

1) %2R X Z5EME Pl n] M wln]i#
IR, X Pn ] FIR L BEE BRIER B2 —1 3
B RERE, THRE wlin] 0 /.

W(0) =X(0) =0 (6)
1

P(0) =§1 (7)

w(0) =0

DERFABELENEZE, BEITEER
W5 K n] MAIIRE e(n), HERBE B MIRELIT
BAUE w o] B9MEIHHE, BE X PLal T IED.

e(n) =y(n) -x"(n)w(n-1) (8)

_ P(n-1)x(n) 9
k(")’,\+xT(n)P(n-1)x(n) ®)

P(n) =%[P(n—l) —k(n)x"(n)P(n-1)]

(10)

3 FEHANE N REEREE u(n) WAL, X
REERBEEFRENNER

w(n) =w(n-1) +k(n)e(n) (11)
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e MATLAB S5 HHRE M XM ERERL R
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y(o)=W(o) x (n)

}

BRI
e(n)=d(n)-y(n)

|

B R
W(n+1)=w(n)+2
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Fig.1 LMS algorithm flow chart

M A RERETCR; mu 5 K 5 lambda S 3
RIFRIAA N;SNR g {FIE L INR S TR L.
Hep LMS B MERBIEE PR M E
RER N
w(n+1) =w(n) +2e(n)x(n) (12)
EHFRERE M PR LHRAEN
% initialize weight matrix and associated parame-
ters for LMS predictor
de =s(1,:);
mu=0.0001;
w=zeros(m, 1);
fork = 1: N
% predict next sample and error
y(k) =w*xY(:, k)3
e(k) =de(k) -y(k);
% adapt weight matrix and step size
w=w+mux*Y(:,k) *conj(e(k));
end
FRLE R, B BET LMS gER R EE
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BERF 8 TS HERE,2 BETRIBEE R V2,
XHFESRMT
lambda K% p KX H .
delta Jy%F B B 8.
ZeRBAE PANE EE, 45 w e, HE M
¥
w AR AR R e AU BRAH L (F S
He RLS BERIRMEH A B A
BB N
P(n)=A"'P(n-1) -2 'k(n)x"(n)P(n-1)
B RIERTE M AL R
% initialize weight matrix and associated parame-
ters for RLS predictor
de=s(1,:);
w = zeros(m, 1);
lambda =0.75;
delta=1e-2;
P =1/delta * eye(m) ;
fork = 1:N
v=P*Y(: k) B
u =1/lambda * v/(1 +1/lambda * Y(: k) "* v) ;
e(k) =de(k) ~w*Y(: ,k);
w=w+u=*conj(e(k));
P =1/lambda * (eye(m) —u* Y(: ,k)?) *P;
end
VR E R, B EIE T RLS BiE N B RRIE
BEMERERAETRHERI AN RS R
B 5 HREMF A A, B BT R RLS Bk dak
EWEFES TR R ER, &£ TR RRES
Tha. X2 T HBRTHIBOR.
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Fig.5 Antenna pattern
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