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DFT(Discrete Fourier Transform) €-4F %-4]©] OFDM(Orthogonal Frequency Division Multiplexing) 4 Al 22® &
PAPR(Peak-to-Average Power Ratio) 7t w)$- &3}l A| A8 o]m 3GPP LTE(3" Generation Partnership Project
Long Term Evolution)®] 4¢3} % =l SC-FDMA(Single Carrier-Frequency Division Multiple Access)oll AH&#t}. SC-
FDMAT b4 02 OFDM Al2"Bo) gAba-g 3} Ay 43 0 & o3 [Cl(Inter-Carrier Interference)o) A H 4
T 7t BAeh, Sa71o A2 GS v, 2NE B =REME A% P3N A AL A 2Ae
= A4S AL EFY(1Q Imbalance: In-phase/Quadrature Imbalance), 1817 A& ZZ7)(HPA: High Power
Amplifier)] W.2 = EAo] B2 JaFE BAFT, ICI RS AAT 5 Y& A9 53t ¢ ES A
t}. At F317]= FDE(Frequency Domain Equalizer) %42 719ho & AA|st o, 7)&2) PNS(Phase Noise
Suppression) ¥12] 5 FDES AHEE 4 T2 ST At 94 e Ay Bg¥oR A% IS
BAAR AgEold A B3t back-off 5.5 dB AENA 9 T 0.06 rad’, 94 o 5%, AF ol 0,005
A B A A5t AL Y S s SNR=14 dB AEA BER=10 ‘9 A%E 5T £ gt

Abstract

DFT-spread OFDM(Discrete Fourier Transform-Spread Orthogonal Frequency Division Multiplexing) is very
effective for solving the PAPR(Peak-to-Average Power Ratio) problem. Therefore, the SC-FDMA(Single Carrier-
Frequency Division Multiple Access) which is basically same to the DFT spread OFDM was adopted as the uplink
standard of the 3GPP LTE (3" Generation Partnership Project Long Term Evolution). Unlike the ordinary OFDM
system, the SC-FDMA using DFT spreading method is vulnerable to the ICI(Inter-Carrier Interference) problem caused
by the phase noise and IQ(In-phase/Quadrature) imbalance and effected FDE(Frequency Domain Equalizer). In this
paper, the ICI effects from the phase noise and 1Q imbalance which can be problems in uplink transmission are
analyzed according the back-off level of HPA. Next, we propose the equalizer algorithm to remove the ICI effects.
This proposed equalizer based on the FDE can be considered as up-graded and improved version of PNS(Phase Noise
Suppression) algorithm. This proposed equalizer effectively compensates the ICI resulting from the phase noise and
1Q imbalance. Finally, through the computer simulation, it can be shown that about SNR=14 dB is required for the
BER=10"* after ICI compensation when the back-off is 4.5 dB, €=0.005, #=5°, and pn=0.06 rad’.
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Fig. 1. DFT-spread OFDM system with phase noise and IQ imbalance.
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