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EREF R S ABEERE, CR[2] 2
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R, FERNEFERRT, ERERSHLE
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form,FFT) , AT L1415 3|

Y=Fy =FhF'X+Fw =GX + W (3)
XH G = FhF" BB EMGMEN, F 2 N K
FFT %65, F" 2 N & IFFT 56/, bAoA H RR A3k
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He(k) = [Co,o(k),“',co,l,q(k) R CQO(k)
*, €011 (k) 1", ® FR Kronecker Fl, ¥ (5)18
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W 1 s, RES A OFDM &5 N E FiE R
MMASIMX, , m =0,1,-- M -1, BHIFHK
KENL, BHEHXE XP = (X7,
xXPr1", wR(6) LA
Y(p) — D(p) [IQ+1 ® (diag{X(”) }FI(,P) ) ]C
+ DD [I,,, ® (diag{X’}|F;”)]c + W?
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He v? = [¥,, Y, ] W?P = [W,-,
Wyuil", A =DP[I,, ® (diagiX®|F{)], D?
[ Dy - DY

d = DI, ®

D(()l,)l)l{—l : ngzl{—l
Dy - D
(diag{ X’ |F{”)], D = [ .. : ]
Dé?{A : Dgfz)u-1
W =d+ WP ZRFHRT, h(7) TLAEF ¢
) MMSE {14
8MMSE = Rcy(mR;(lP)y(P) Y
= RA"(ARA" + Ry) ™'Y (8)
fhit i BEM REm & ¢ 25, RARK(S) Bpwr
BB A R A B

pilot data pilot Eilut
—r—
G2 Gl G1 G2 - G2 Q31 Gl G2 G2 Gl
T x; T x xe x

1 S HaE
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AR B ICT, B E 15 18 i AR 72 B R, X T
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[ G(m-D)N, (m2yy " G(m-D)N, (m+ZD)1v_

Gm = G(m), (m=2D) y G(m), (m+2D)

G(m+D) N> (m+2D) 5=

(9)
Ho D R m NFREAE ICI HERKE,
D=[fT1+1" [ RFEHRE, G, & (2D +1)
x (4D + 1) MR, BRI S MERIRT A
Y, =G X, +W, (10)
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He Bt} RABFEHA, Col-| RADFTES
KT AT E, RAIMBR K55S 5 7 51
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M8 3] MMSE AT
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end
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A joint iterative channel estimation and symbol detection algorithm
for OFDM systems over time-varying channels

Han Hua, Wu Lenan
(School of Information Science and Engineering, Southeast University, Nanjing 210096 )
Abstract

Based on the basic expansion model (BEM), a novel joint iterative channel estimation and symbol detection
algorithm for orthogonal frequency division multiplexing (OFDM) systems over time-varying channels is proposed
for elimination of inter-carrier interference (ICI) caused by rapidly time-varying channels. The algorithm combines
the BEM based minimum mean square error (MMSE) channel estimation with a symbol detection method like the
successive interference cancellation, and uses interpolation and filtering to further eliminate noise, and then obtains
the more accurate symbol detection result through joint iterative calculation. Meanwhile, the algorithm obtains the
tradeoff between complexity and performance by using the banded maitrix approximation. The theoretical analysis
and the simulation results show that the novel joint iterative channel estimation and symbol detection algorithm can
effectively improve the system performance over fast time-varying channels.

Key words: orthogonal frequency division multiplexing (OFDM) , basic expansion model( BEM) , successive

interference cancellation(SIC) , iterative channel estimation, fast time-varying channels
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