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Fig. 2 Equivalent optical domain spectra for 64- and 128-subcarri
CO-OFDM system
a 64-subcarrier
b 128-subcarrier

The recovery of OFDM symbols requires OFDM I=Q detection. It
can be performed in optical domain using optical I=Q detection. In this
Letter we elect to perform the I=Q detection in RF domain where th
optical OFDM signal is Þrst heterodyned and downconverted into
RF OFDM signal around 6 GHz (Fig. 2). In particular, the RF OFDM
signal (as shown inFig. 2b) is then downconverted to baseband b
simply multiplying a complex residual carrier tone in softwar
eliminating a need for a hardware RF LO. The downconverted base
signal is segmented into blocks of 200 OFDM symbols with the cyc
preÞx removed, and the individual subcarrier symbol within e
OFDM symbol is recovered using FFT.

The estimation of phase noise for each OFDM symbol is the m
critical part of the receiver signal processing. The contributing no
sources for the OFDM phase estimation are white frequency nois
transmitter and receiver lasers, their laser frequency drift, and A
noise induced phase noise. We have used two approaches for the
noise estimation: (i) data-assisted phase estimation ([2], equation 9),
and (ii) frequency domain pilot-assisted synchronisation where
subcarriers cross the OFDM spectrum are allocated for phase es
tion [1]. In the pilot-assisted phase estimation, the phase noise fo
ith OFDM symbolfi [2] is given by

fi ¼ Efargðy0
kiÞ � argðykiÞg; k ¼ 1; . . . ; Np ð2Þ
3 No. 3


