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Iterative Decision Feedback Equalizer for Coded ISI Channels

WU Xiao-fu, LING Cong, LU Jing
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Abstract: In this paper, we show that the performance of conventional Decision Feedback Equalizer (DFE) followed by Viterbi
decoding for coded Inter-Symbol Interference (ISI) channels may be improved significantly by iterative use of decoding information. At

each iteration, DFE may outperform its original form since now feedback decisions are more reliable as some ermors are corrected by

Viterbi decoding. The proposed algorithms may find some practical applications since they have relatively low complexity .

Key words: DFE; ISI; Turbo principle

1 58

ERFEBRET EHEBENHAEERELBE S
(IST)FIME 7 . 75 X 5L IS R4 b B 2 o, B K QLU 4R A 5 160 B
(MLSD) F: 38 K J5 % #8 % 5 5 (MAP) 881 0 B A JLF B8
PEBE, AT B T X FIRRE BE SE DU 207 SE B P AR D BER A T
H| P B8 (DFE) Bt TERIF O e R R RN E 2
TESCBR BRI T I R . BN X RSB
# R AR, % K AR Viterbi B8 i FH AR
BB RS T E M A . F— ALk IS EE, &
RN RABEEREYEREEAR . BT DFE 2R AT
BERIREY 8, FB2 DFENEEWRBEEERRE
.5, B 26— MR REDLES 12 R LA R X
B, — B R RID)S I b AC LU | AR B 7E B9 S I b %
LS, AT 75 Viterbi iR T A K45 1R EE ZBENLA 76 .

PEAEF , Turbo A5 B2 M B N 15 B4 A5 R0 B KRB
Z—U TR F=He 0 BT 8 “Turbo JEI ™ (B AR A Sk 3 5 .28
0 vk ARADEE ) € B A R A R )

M.C.Valenti S4B M AEFHEHEEEETHBE
GERO {5 T A5 M B A8 T ) . R AEHE , T. Nagayasu 254§ “Tur-
bo JELI” B A F 4085 IST {2 18 A9 MLSD ¥ 4 % 75 (5] 5 th 26 19 %
o4 (B T MLSD A& B LI 22 BRI T L k. 3

W H $#8 :2000-07-21 ; 4 [ B #5:2001-05-16
EWMH - AEKFHREEEERER B ARFFEEE (No.60002010)

¥ “Turbo JRI" Bz FH T 4875 1SI 15 i 49 DFE 45 #% 55 [ 21,
HMBEERGEXENNARNEM LV BEREREM
fE.
2 REGHERARERHEREE X

FEEERNE R EEETN b, c,b,c BT
TES . HETA, FEENRERSERRE B,
ARERE, FEEBORFEEM T —ERRBE R T Viterbi
BEGHBTERRG, MERBNGLEXA G/ RIRE
DFE, MR EREZH BN THEX R LHTIEHH
.

S 7 A I, (B A B R R 2 AL B B i IST (R B (4,
BRESEELEBEEN:

L
= Zhnxk_,,+wk (1)
n=0

XEIg I ABEFF,H 4, €1+1, -1, h={h )L FRA
— A ERAE WA w, BRIER O, FEN o WML H
B s,

DFE 32 iy Hij 1] 28 3% (Feedforward Filter, FF) ) J& [ 3% 3§
(Feedback Filter, FB)#H iR, I B W {55 4 DFE X8 /5% H 05«

0 5
B= 2 grh-,+ 2off (2)
1=K, =



% 9 M ERE REASENGEENERARRBRYERE 1193
b, E ¢ [ Lo [BPSK] = N 0
s G s
7‘7%% ;;; _ {sgn(z,,)fé‘?k (6)
, ihfEi o -1, R
b V;egi g seemla——{ DFE e AWON B AR, Viterbi 1B 153R [F] 89K JiR B E /et RAB S
2 BB R EERS IO A B IST B ma i 2 , AT 66 18 DFE ) 4 By 5Kk
gfé S | gm 4 HEESH B YEITHER. FL L, A AEIEH, E£H2ER

Bl MR
XE, gl I RTAEABERYGK, + 1 & K, BTG
FEERBY AN B0 €1 +1, -1 o HREE; 7, RER
RiE R (BEH) 3 BPSK REA
;:k:sgn(z,,) (3)
X sgn() NS EB. %, DFE 2% o #0333 84X
BIEEMNFEBRYEH RGN MERBRELE P ISER Viterbi
PREY T B — 35 b0 3R ) P B9 T {5 BE, & X B DFE 88 38 4 M A
Viterbi i 21586 77, ) DFE tEfE A W REB B — 5,
MBAREHEWEEERS XL XA TEFRHEE
B EEEARK. & T3t Viterhi 1#5/5 E4i 5 (H7E DFE F AL A
2B, T 5 54 S WA o L B3R
2.1 W*E1
WA 1,1 Viterbi BBERNEHEZEFRERBE N ¢,
BRAXABEEN ¢, REH K RE DFE,DFE EH1RER
BER IR S B EB % 1, DFE BB R RE
H(2), BiX B :
. sgn(z,), BHIK
= {22,, CLRERR @
B4R ,DFE B YGEFTH B FE®A Vitebi R EI1E A,
X DFE 173 3% F R iR 6 $4 B3 47 S 18t X B, DFE % 43 8k 8
2 EFHSH KRB A Viterbi 1255, FEEF 1B F — K&K,
2.2 #WiE2
RATVAE, EREE RS EN AN ERN B ESK
Kb 78— (Block) , AT H K BEN N, , X BE R A 2 AR H st
ATM Viterbi F R MEMEE . EX L, XN ERTSF
PR 15 BB AT 88 XHE 58 DFE 347 k. 4548 DFE
T3, H BB R R R o 22 5 14 320 TR 0 R 7% AR %o /S SR
FEFENBN . EHRER, SR ITEZBITAEEBITH
EwkE BRE, N SIEETS, YBKES I, -,
e | AMERBILBTETT ¢ (< k) ME M (AL HRR
AT M) B R BGEBTT ¢ (j> k) MEM, ZHEH 5B T
R, WA Bt — S B R A RE, R T X 55 DFE
mE, B THFNERELERTREEEETHHRELR
BE DFE #1THWH. BEAF RS, B FERBEL AN EE
Bt b, 524 FT LAY S5 SR 05 IT 0 2 B [ 48t Bl DFE, X BT, 3 (2) &
HiERMA TR

0 )
Z;(gjr,,__,+ Zfﬁk_,,ﬁ&
Zp = 0 : Kz " (5)
4 g,-r,,_l+ Zlfﬁk-]+ Zfﬁk-j'ﬁﬁg%ft

y=- 1=Ky

BEEOLT , BT A 15T (£ 15 W 4k 1 5 SR 55 70 ) X 4 BT S 0 8
IST R Wi ER B $K 74 42, A DFE Frods KB 9

L L
Z = Zhn(hnxk+wk+n)/2hﬁ=xk+ Tk (7)
n=0 n=0

Heb,n, HHEN O, FER 2/ D1 MM B %S, B

R XA DFE MM CEEF T YMBLE SIEET#E
MFEER, Bt ABRE XHER  YREHAX
HHEEGE BB TRAFERHATXHBNmERAMH
Viterbi BHEBRBHMRFCGTREHRFEESM)IHRE.

2.3 HWEEFEN

B | 8 F DFE K Viterbi Bk (BH)BRBEMHER,
EMEAEREHETEERMES REMMAK. BL L,
ELERN,FHRAZ BN (FRZNEEZTRE NO), N
FEARF,BEENE (N BERRE Citer _ num ) B 22 1 1
KHHAE N1=NO* iter_ num 7.

RE IWETHEREMTERAEATEER L, KX #E
FHEMEERENTE. RMNAEEE 1.2 EKRETHE
HE% RS —3, AT DFE Y14k # 77 688 % 9 DFE 1
EHEERB M EEREABER 1 TS, XMENEFM#K
EHERAR MMEE 2T S, BRELSN, BT E DFE I8t
BRSNS —HWNEREERN ZEESEARA T AR
DFE ¥ MRS M (R(5)) BB LA LA EEE
FELREZE 1 BEHMm.

3 HEEMeEHERITIE

BTMEE 12 EEE K DFE REHRAEFITES -
HPERE 34, SR X BT R BR AT T BV EBE . R 4%+
FRMERGEIESR 12, YR K E A 4(Constraint Length =
D EBRFHg1=[1011],g=[1111]. %828 §% ISI 5
HES R = [0.407, 100
0.815, 0.407 ] #9 5
HERWMA 2.3 B T
R~EESHEAKE
TR N, = 1024,
TE ¥ R EO A Bk :
BWTF HE W 10}
Ki=K=4,5%2 ?
h Ki=K,=4,K3= 10|
1L ZFERLNE A
23MBERRER
Bp st p & 8B R
%. @ EAT A, Bk

&k
3

BRKEEK A
0,1,2, -, 11

{m et (E6/NO)/dB

B2 AEI1E RKERSHRERRR
s



1194 S ¥ #® 2001 4
1.2 WHEREREE Y oo [2] IEEE J Select. Areas Commun. Special issne on “Concatensted culing
it 3t 7 T 34 o, % techniques and ilerative devoding: Sailing towards channel eapacity”
i {h B S i T g [CT, Feh. . 1998,

B £ 1] R - [3] ¥alenti M C,Woemer B D. Refined channel estimation for coherent de-

B 22 5 ok ; it .Le::: :Tmi;ommd::;e; f::;:xli;z ;hannels [T]. IEE Electronics

5 s =5 = w0 53 H = i

?;f;{‘) ifﬂﬁﬁi e II)"'E TR [ 4] Nagayasu T,el ol, Receiver with iterative soft decision for frequency se-
e s E [0 L8 8 lective fading channels {J..IEE Klectrnies, Letter. , April , 1998, 39

BHBW RERR i (9): 1611 - 1012.

i 2.5dB i, Lk ST 4 35 [5  Proskis J G. Digital Communications [ M ], New Yorks McGrmw-Hill,

a0 M £R M B e iMALL (EAiND) /dB 1995

M RETEREN  ms g o o moteEEE S

R THSBEASH % MEE 4

Kigids B, 80

2 R B 1 WS, B B UGS B il S i
MERALED FHE b, RET BIBEENEESEN
HH M EAPHRKEE R, i X Ry T EEEF
WHRHARRKER THEEEEE) MU ASRELES
AT ERES. EGEENE. EFEEWNE DFE & 52l
Viterbi B H A (BEY TELXR)FEFEHOFEHE, GL
LB SRR (2) %A (5)) . AR F IR
f5 B9 Viterbi FF03JE7E XL R A48 A P R B A R
BE HBRARGE -BEST OFE HEEEHH L.
TR AA LTS T EL BS54 d T IO
B FFEFESRE MEEBRERAT, EHAXERER
B R,
4 it

PR THEBFSEREEDEHERERYER
LAV TR RTS8, A TEREEE
RS LS B HLR i SC R I R A, PR R R
BHAERANTEME. S8, — S (NS M ER R
A8 B A R Tk — B AL B R s
%30 :

[ 1] Bemu C,e ul. Near Sharmon limit error-correcting ending ard decod-
ing: Turbo-codes [ A].1CC’93 | C], Geneva, Swithzerdand , May, 1993 -

1064 ~ 1070

EEEE B 1975 FHE T H A 199 EHEY
FRGIHREPRELDY, FWNRES AESH
B E R EREHNEE. TENENE D
B DEEG. ALt R SHEH
% UEENMECETPIEERT PR

% B O 0T TRE W ERY
i HEGT RS0, A ERE . T3
MEEELHE, B AT HEN RBAERL
AR T EAMS, FRNAECHE LS
A, G A T N & i
BHeImH.

B & B .54 TEK, 1988 T

N TR R T SEERER TR,

AAMRER TRES S WX Ey TR
BT F G AR ARSI R
L BRmEE.



