200611 3% HASSE =EZXA H 43 TCH A3 =

=& 2006-437C-3-7

A Fake AEA 2fdol A OFDM Al2~dES 93
Curve-Fitting 954 "4

( A Curve-Fitting Channel Estimation Method for OFDM System in a
Time-Varying Frequency-Selective Channel )

LA, 7B

(Seong Keun Oh and Kiho Nam)

fo

ok
=1

B =RdAE AW Fo4 H93 Fo)d AdediX OFDM (orthogonal frequency division multiplexing) A12#-& $1g
curve-fitting ﬂ%—"f—é WA A3t AgE W Agd 2 Faegd oA 1A curvefitting S $3F] smoothing
# interpolation® £AH g FYPFoy AdFH AFTE IA AAY F ok WA, RYY AEES AL LS
(least-square) T’bﬂ% Fata, o)E uigte g wdgl Anst AEeR w& 49e At HhAFA 7)1 uE
A A tgrdez 144 curve—ﬁtting’% St Loz, o UVSM] £ o] &3t Folx W ‘—H°ﬂ EA3= LS F
AXES smoothing3d}i, interpolation = predictiong E38ld dlolE HAEE Yt HRF AEFAXES T3} oloA,
Aeg ool d dojd AdFAHAE ‘%“111 QYA E e g S /\}%o}@l 4% Aoz 17<} curve-fitting &
%3l smoothing® interpolation$: Tfﬂﬁf"i’ﬁ Agd 2 Fagegadae AdFAS gttt Bodds 3o ot
3 2B A ANA MSE (mean square error) 2 BER (bit error rate) A%5S 43 23 Aty Whye] 71&9 Ad3A
WS wste] 9453 S5, A3 Wiener 2HY HHRUOE 58S HYth

Abstract

In this paper, a curve-fitting channel estimation method is proposed for orthogonal frequency division multiplexing
(OFDM) system in a time-varying frequency-selective fading channel. The method can greatly improve channel state
information (CSI) estimation accuracy by performing smoothing and interpolation through consecutive curve-fitting
processes in both time domain and frequency domain. It first evaluates least-squares (LS) estimates using pilot symbols
and then the estimates are approximated to a polynomial with proper degree in the LS error sense, starting from one
preferred domain in which pilots are densely distributed. Smoothing, interpolation, and prediction are performed
subsequently to obtain CSI estimates for data transmission. The channel estimation processes are completed by smoothing
and interpolating CSI estimates in the other domain once again using the channel estimates obtained in one domain. The
performance of proposed method is influenced heavily on the time variation and frequency selectivity of channel and pilot
arrangement. Hence, a proper degree of polynomial and an optimum approximation interval according to various system
and channel conditions are required for curve-fitting. From extensive simulation results in various channel environments,
we see that the proposed method performs better than the conventional methods including the optimal Wiener filtering
method, in terms of the mean square error (MSE) and bit error rate (BER).
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