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( Adaptive Feedback Interference Cancellation Using Correlations for
WCDMA Wireless Repeaters )
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Abstract

As the mobile communication service is widely used and the demand for wireless repeaters is rapidly increasing
‘because of the easiness of extending service areas. But a wireless repeater has a problem that the output of the transmit
antenna is partially fed back to the receive antenna, which results in feedback interference. In this paper, we propose a
new varable step-size LMS algorithm, which utilizes correlation between reference and error signals to adjust the step
sizes, for cancelling the feedback interference signals in the WCDMA repeater under time-varying multi-path channels.
The proposed algorithm was evaluated through computer simualation by being applied to the feedback canceling filter of
the WCDMA repeater. The simulation results demonstrated that the proposed one is superior to the conventional ones in
terms of the cancelation perormance.
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Fig. 1. Adaptive interference canceller.

(661)

|88 MSN AR 24 HA 2249

e(k) = d(k)—y(k) = d(k)~ W' (k)X (k) 3

Wk+1) = W(k)+ pe (k) X (k) @)

A AodA wik)e k A BAE DEHAS wel 3
HE Yehliy x(k)e 71EUE4A3 22 749 ¥
g Uehdt: o] e Foje vyt 2tk

W(k) = [wy(k),w,(k),wy(k) ,osw o (k) w e (RN (5)

X(k) = [z(k),z(k—1),...z(k— N+2),2(k— N+1)]T (6)

IMS €3gFe FEEE7 =21, 2§ Alo]=
s Aze A7lY we £ EAo] "olxle &
7R gtk olgfdt TS By 8 p@ge AE
o AUAZ At NFe2A A3 A7)E dFF
A FASIY Fo2AM LMSY +3A4E FAL +
At} o3 du#ES NLMS (normalized LMS) 2
3t GE Alge AA F4L A 99 pe g
Zo] gt

I L
LR 0 <e<? )

47| pE NLMSS 28] Ale]22A Fd&E9
FHoE At Aol pytel AXY $7 &
T 92X Ag 3 @ XH(misadjustment)7} AR 1,
pRel AR FRAEEE AT FYoAE &
oban?. webq AHE 29 Ajojzg Fojo} gk
FA7NNA AR S AT FEeR} aw
94 oo 2 AA 4A5e 4¢ F L, FEEE
b ead A A 8ol $REA Rekn waket
A Ak

@ BAE nesl7] Aiste] Azt met 28 A
o)zel A71& ANA FEzTldE B2 $EE
Aol A5 sm o] VYol we} W3} 29
Atolzel 2718 FAN FELAE FolE T 2
Atz gmelFo] I shd 29 Az dae
ZA g pake 9 240 9 gea 2o,

l’;‘max },‘Imax<M

X(k)?

w o= ﬁl/%}i—%fz— ,otherwise &
o i Ble®P
H min » M min > X(k)z



2007 78 HASHS =X A 44 A TC H

w«:—.ﬁ W Wireless Channel %‘;’%

2(w)+ n{m)

a7 20 JiH AR AO|= LMS ¢T2|EE HE% 7t
o ®M7H7|e zH

Fig. 2. The model of the interference canceller using
the variable step-size LMS algorithm.
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Table 1.

Path #1Path #2Path #3Path #4]Path #5Path #6Path #7Path #8

Relative

0 310 | 710 | 1030 | 1730 | 2010 | 2220 | 2400

Delay(ns)

Average

0 -3
Power(dB)

3| 3| -6|-6]|-9|-9

Doppler |Classic|Classic|{Classic|Classic|Classic|Classic|Classic|Classic
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Fig. 6. The channel estimation error curves for the time

varying channel (Doppler frequency= 200Hz).

o] ¢ 27dB& Kol Fi} At Alotd SuPYEE
o -25dBE M]3 g Bl FUTh 2§ Apo] =7}
0.01¢1 NLMS7} =#3ted o 45000 AEo] HR3
Aok Aokd d3E]EE oF 14000 MEo SIS A
g Apo]z7b 00590 NLMS7F S@stsd Z2d o
12000 M3 vk A4l 4 o3 2 FHER
2 o] A —%#f& e &E}

A Aol A
% btk A&
12500 MEe gEl AF gto] FHEsted AMHA
AR AdeA b e Ad 34 o B
g Alo]=71 00121 NLMS7F oF 10,000 Aol A
stk =3 xﬂom dagFol 7 e Agd
SAE Holx 9

I 62 EEH Fu7F 200Hz9 Al 2ol A
NLMS$} Algtd ¢xgES vu Fristdch. =&
Fa7t Foldd] weh 2] Abo]=7}F 00191 NLMS
7b F 3000 AE mhel] AR T, 28 Alol=7} 005
ol NLMSE ¢F 10,000 Mol A wabaigich Agte &

nFL 28 A}o]=7} 019 NLMS$ B8 85
A& RolFEoh

Aotd LnPYEL X =Zy FaFdME
=59 Fa57 gobdd w
Ato]2E 719, £§) Ato]=7F & NLMS$} H]

ANdollA =& F4

HoF

=
L
Y
<2
wE
e
o
E
nik‘. E

re

Pa

1N

23

Ao
o2l

o o
> o2
o]
|
ok,
i
fr
o
o &

o
2

30 1o My T o
ot
3

.

A7 R Y Aol s AlE e



20074 78 HXSSE =X M 4 A TCH A 7

Ze A2 Y 2 AW A9 BFelq NLMS ¢z
PERT $58 E4S BFT g}

v.4d 2

B =RdAE WCDMA FHZEAZAN wass

A 24 AEE AA) A Fe duZow
gee] FxYds oxpase] AREE s A" A}
o]z LMSe| H&8 duEe AbEd Ay ¢
1 F) A%< Hriekr] $iske] ARW Ada) AW
Ad BANM RAPE SFAagich NLMSS vl
SRS W AEW AN W A 24 oxe) v
WA WE FEHEEE Wy glon wE A )
doME ¢e 22 FRpdNE Y 2L HES
How =Z9 347} HolAE watelx| om A
4e F45E 203 BEAS HodFa Qo)

23

[1] Lu Youhong and M. Morris Joel, “GABOR
EXPANSION for Adaptive Echo Cancellation,”
IEEE Siganal Processing Magazine, Vol. 16,
Issue 2, pp. 68-80, Mar. 1999.

Chi-Chou Kao, “Design of echo cancellation and

noise elimination for speech enhancement,” IEEE

Transactions on Consumer Electronics, Vol. 49,

Issue 4, pp. 1468-1473, Nov. 2003.

A. K Kohli and D. K Mehra, “Trackin of

time—varying channels using two-step LMS-type

adaptive algorithm,” IEEE Transactions on

Signal Processing, Vol. 54, Issue 7, pp.

2606-2615, July 2006.

W. G. Jeon and Y. S. Cho, “An equalization

technique for OFDM and MC-CDMA in a

multipath fading channels,” in Proc. of IEEE

Conf. on Acoustics, Speech and Signal

Processing, pp. 2529-2532, Munich, Germany,

May 1997.

Y. K. Won, R-H. Park, J. H Park and B.-U.

Lee, “Variable LMS algorithms using the time

constant concept,” IEEE  Transactions on

Consumer  Electronics, Vol. 40, Issue 3

pp.655-661, Aug. 1994.

[6] M. R. Asharif and T. Hayashi, “Correlation LMS
for Double- Echo Cancelling,” Proceeding of the
IASTED International Conference, Modelling and
Simulation(MS'99), Philadelphia, PA(Cherry Hill
New Jersey) USA, pp. 249-253, May 1999,

(2]

(3]

(4]

(5]

(664)

z 39

[71 M. R. Asharif, T. Hayashi, K. Yamashita,
“Correlation LMS algorithm and its application
to double-talk echo cancelling,” IEEE Electronics
Letters, Vol. 35, Issue 3, pp. 194-195, Feb. 1999.



40 WCDMAE FUTAHII0M HR=E 0|38 X

ojo

H A 2 HA =24 2

XA &N

T AEAIY)

2007¢d sAdEL JRFA
AA-E SR A}

20073~ @A FAd3tx
AR FNARF S
A #RA g F 1994 University of Texas at

<F@AEE : WCDMA, 3¢ Al Austin 7] R FHFFH

34> &8 ¥hAL

19953 ~d A st FRFANAAFTETH
LA

<FBARE: vy A3 A, B Aad, ¢

A" HE A"

Mo

SIERIE E )

1986\ A4 &%
ARE 83 A

1988\ g oo
AR3 8T A4

A Z EHIY
19843 M g&dstn
Azrgeta grL &4
19861 A& tjdhn
AAFE A &4
19933 | = Northwestern
& EECS ®HA} ¢
<F AR ¢ FAFA A" 3 AT A

32 HA>

(665)



