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Zizf7. & CDMA RAEHEF T (NBI) M), HYEHRAMEFEERN, RFE
7 CDMA gyl NBLME %S, & FAEELHFFFRSEERMEREN, HTEH
¥t NBI, BENABENFHXEEA Y . B3 H P EEEESS (EF) SBRE
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TR ARSI AT MBS LMS Hik 23 | R MK CDMA 85
1 NBI B BF SR 2Rk b, £ 4T % EF B A BB IE 508 A ek v 2 (E 2 454
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2.1 DFIS BJigH

MR 2 I B BN T YEXT T 48 80 A R A1 TAE, S B R R T 090 % 25 | NBI
FEMAEE: —R% EF WS FPAPEAFAY COMA (F5, XHE THHHm +
CDMA fF 54 0B, —R—RAEERNEEF R L ESHIREFSHAFE CDMA 5.
TP, BRT LMS Hkm AR, UGS R R ERER, EiMH a2 E
RE. ABIGXEAFEE, TFEW EF WEEFHAMIREEFESHH COMA 536, AR
R TSR, 7 EF M2 ERMAMREFESHRE N HHARRKBE. X DFISHS
EFMARRARHESSHFRAGSHHAREZE, ESERATSHRAFESH CDMA FoHH
FURL, UEFHME TR, EEFHEETRARHES SAAGESHAREZE,
UEHIEEAR.
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2.2 DFIS 94
DFIS W5+ i 1 FR, b x(k), (k) # e(k) 5518 k B2 RIGHEA . SFEA
ME@HES. k) ARARNES, W

z(k) = u(k) + I(k) + n(k), (1)

e u(k) 5 CDMA 55, I(k) HEH
BIMTHRES, n(k) HHERE, FEN o2
W RRE.  ak) K e(k) BIFIRIERH R
(EEg b, [SERES Y EF . Ehagk
TRE R AR 4 B BB A MRS, LB
SEE N T(k) MAEEHEEHIRERSS
pe(k) . I(k) % I(k) Wb, HpFERA

FHAFHRMER R, SREINECRINT: Bl BERAMBEESYRE
He Sz SR E B T 0 300 i 2%

e(k) = (k) - I(k), E(k)=z(k) — a(k),
pe(k) = e(k) —a(k), d(k) = sgn(e(k)),

HPfF5 R

1, elk) >0
sgn(e(k)) = { ~1, e(k)<O0
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FHRMIRBE S DFIS pytEaE (B SNRI) Z4HX. SNRI i {FH L (SNR), 5%
ANEMEL (SNR), Z th, HP
SNRI = (SNR), /(SNR);, (2)

He
(SNR); = Py/(J +0%),  (SNR), = Py/(e(k) - P), (3)

Ko P, 5 CDMA [ 5HThE, JRERTHREHE, k) Aelk) HHTIRE. Y (k) AZ
B BT IES 2 (k) M 2(k) ATRREH

M
z(k) = u(k) + n(k) + D_ V/2Jm cos(kQnTe + b1n), (4)
m=1
M
)+ Y V2 cos(kQn T + 6), (5)
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(4). (5) XA[] z(k) 0 Z(k) B9 B MREEH

M
Ry (k) = Elz(k)z(k +i)] = (P + 02)6(1) + Y Jm cOSwriTe, i=0,1---, (6)
m=1
M
Rzz(k) = EZ(K)T(k +1)] = 026(i) + Y Jmcoswmile, i=0,1---. (7)
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Bt, £1E SNRI &/ MEMTF.
3.1 BN TR EEiH 28
BT R Y 2 EF B8 A(E 5 R i E AT TR,

L
Emin = R;2(0) — Zwi*R‘zT(i)’ (8)
1=1
H w W75 B Wiener-Hopf 712, B[l

L
> Rrz(k—i)w] = Rzz(k) ki=0,1,---,L—1, (9)
=1

He L oA Bag s s a < B, & 078

M
w! = Z [2cos wmiT./(L + 202/ J)) (10)

m=1

B (6) . (1) H(10) A (8) X, BHEFILEF]

M
Emin & Py + 0% +J = > [JALL/ (L +207)]- (11)

m=1

B (11) KA () KFERA (2) RIGF HBEH SNRI 2

M
(SNRI) = (J + 02) /{J+oi — Y JAL(LJn + 203)]} : (12)
l—_]j J *ﬂ M @%1 % Jm y’]*ﬁ%, Ep Jl = J‘Z == Jm = JAI ’ %Bﬁygfiﬂ:%{ﬂx (12) it
Am/ME, B
(SNRI) in = (J + a,%)/{a‘,i +2J[24 LJ/(Mo?)]}. (13)

i EX 0 WEAE (SNRD i, B J A1 L SEOUTIHE hn, BE AL XEOUTO FE%, 58 525560 5 W
JTx., MFKRE M, MFEIUESNRI, WikH#E L> M.
5] R AT HETE VR A I P SR A 2t T A 28 0 B 1 (SNRI) 0 BIIT A

(SNRI)min = (J + a‘;;)/{oz +2J[2 + LIM(P, + 6%)]}. (14)
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B (13) #1 (14) X, W W DFIS {5 M ek B R T LT M HI %, ™ &S
E—4 P, I,

3.2 Wi L 28

XUt 4 L8 i 28 2 EF (9855 /0 AR E A T3k

BRI, SEAEDECA L M Ly . RO DBURE S B 3IRGA ML B R85
£ (SNRD) in M

(SNRI) i & (J + ai)/{ai + (272 + (Ly + Lo)JMo2)]}. (15)

M (13) f1 (15) AT, HMWH EF WKRERB KHMEE, B L=L, + L, , NFEFH
EF E@Haiﬁi (SNRI)mm E’]i&ﬂj\ﬁ*ﬁ%, ﬂﬂj{'j‘éﬁ’ﬁﬂ‘%mﬂﬂ%

1 ENEMERE M

B YEAE A SNRI 5 ( SVR) BIE MBS, (SNR), = E{u’(k)}/E{|r(k) -
(k)I*}, (SNR), = E{u?(k)}/E{le(k) — u(k)]?} , T

SNRI = E{|z(k) — u(k)|*}/E{le(k) — u(k)|*}. (16)

BiF QT = (1 - 1)3.6°,i=1,2,--- | M, & mE 520, B AM=5F 10 PFAFHERL.
R TIRERMAENTIE, 02 =001, L=10, ¢:/P, =001, B+ DFIS AFRE
HEFHINFBFEEGTE RS, KRBT AN g, DE LMS BfaEEs, Fi

AR AAR MBS LMS Jik, MR SREA K, &K HEREHR— LMS
Hik, EFFLAMT:

w,(k+ 1) = w, (k) + p[T(k — i)]pe(k) /Z[Tz(k -3}, i=1,2,---,L.

P EF pyAE Rl a5 1 an (& 2 FroR, R
KM BELDFNERR EF HIGH M. 30
4 M=5, (SNR);=—20dB i, IhZ5HhY £
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USING DFIS FOR MULTI-TONE INTERFERENCE
SUPPRESSION IN CDMA

Du Libing Wang Zhijie Sun Hongyu
(Beijing University of Posts and Telecommunications, Beijing 100876)

Abstract This paper proposes a nonlinear descision feedback interference suppressor (DFIS)
used both in the estimation of filter reference input and the weight update to suppress multi-
tone interference in CDMA. Structure of DFIS is simpler. Two kinds of estimation filter;
i.e., single-side prediction filter and two-side tapped filter are used. Expressions of the SNR
improvement are derived. The results of simulation with comparison to the theoretical analysis
for two estimation filters are presented on the rejection performance.

Key words Decision feedback interference suppressor, Multi-tone interference, CDMA, LMS
algorithm
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