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Abstract Orthogonal multi-carrier direct sequence code division multiple access (MC DS-CDMA) is a combination of
time-domain spreading and orthogonal frequency division multiplexing (OFDM). In orthogonal MC DS-CDMA, the frequency
diversity gain can be obtained by applying frequency-domain equalization (FDE) based on the minimum mean square error
(MMSE) criterion to a block consisting of a number of OFDM symbols and can improve the bit error rate (BER) performance
in a severe frequency-selective fading channel. FDE requires an accurate estimate of the channel transfer function. The channel
gain can be estimated by removing the pilot modulation in the frequency domain using the time-multiplexed pilot. In this paper,
we investigate pilot-assisted channel estimation for orthogonal MC DS-CDMA with FDE and evaluate the BER performance
with pilot-assisted channel estimation in a frequency-selective Rayleigh fading channel by computer simulation.
Keyword MC DS-CDMA, frequency-domain equalization, pilot-assisted channel estimation
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fpTeNe=0.002 LL F Tk — kil F v x LV HEE %,
foTcN.=0.002 DL ECIIfrMEEIEE 2 5 2 2 ¥ EmiE T v
FNHEEEH D F PGB EZM ETE 52 &
Noand.
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w/o phase rotation
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LE-04 b

5 10 15 20 25 30
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1.E+00

E—D—w/ phase rotation (6,=n/4 [rad]) W/ decision feedback
I —A— w/o phase rotation

| —>— w/ 1st order interpolation
1E01 £ —O—w/ pilot only

LE-02 |

Average BER

1E-03 &

Ideal-CE

1.E-04
0.00001 0.0001 0.001 0.01
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5. &9
ARG TIE, JA B FEE %L MC DS-CDMA % %%

LM ey b F Yy R AHEERICOWTHREFL, F
¥) BER HiMh 23 &K I 21— a itk THD
M L7z,

JE W% FiE i % b MC DS-CDMA T, & 2
RN XAy hELTHWSE, NXaAmay Mk
DO ERDIDEAEMEDHFIET S0, Fx X VHETH
ENKREICHILT S, Larl, BUs2S1 2y ~ OFDM
AL E N EREDIRTEORL A2y FEHW
T v X AHEETE, FRAEESO M2y hESO
WIEN—E LD, ERHERT v XA HEN A HE
Thd. WHEBEREDEZM ELSE220I11F, T —%
OFDM ¥ ¥ R IVIZALFE Bl HiE & 5- 2 2 H] E Ja iE F ¥ RV
HEFEZIT—RMMF vy RIAHEERNDEHNTHD 2 &
R LTz,
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