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JeIER I B RGP G AR L RN 2058 RGe it — D45, SHRT UL, 38— ME T T &
%, AT R TR IE 0 B RGO G L AR A 2. 5, 5 @IE 3 B TRk E
FART Dl IS8 52 ) 28 G0 FA) A A G A i DY a2 ) L 5 I W 8 F1) ST 19 71,53 Gt /s {5 5 £E G 4F A% 400
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1 5 =

V&R 8 AF WX B ) 32 S EE, RO A
WBE ARG IEAEREHE R =, KIEE kR
AHF 6 IE A 44> 2 F (coherent optical orthogonal
frequency division multiplexed, CO-OFDM) b4
e A R RS LU R, AR ORAE R B A
R A2 Bz SRR O SR, B AR R I 38 AR A
i 1] (cross-phase modulation, XPM). PU 5 & A
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(phase-conjugated twin waves, PCTW) [] /7 % M
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F T #fk 52H 1E S AH# B 4% (polarization-division
multiplexed quadrature phase shift keying, PDM-
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AHF2 N (digital coherent superposition, DCS) 4~
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Fig. 1. (color online) OFDM subcarrier pairs with Her-
mitian symmetry in the frequency domain, dash lines

stand for phase-conjugated subcarriers.
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Xoy(L, k) + X5 (LN — k) = 2X,,(0,k). (5)
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Fig. 2. (color online) (a) System schematic of WDM-PDM-CO-OFDM; (b) schematic of transmitted signal

generating; (c) schematic of DSP at the receiver.
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Fig. 3. (color online) (a) Estimated SNR versus channel launch power with symmetric dispersion compen-

sation; (b), (c) stand for constellations before and after DCS at the maximum SNR improvement in z, y

direction, respectively; the dash lines are the estimated SNR difference between case one and case two.
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Fig. 4. (color online) (a) Estimated SNR versus channel
launch power without symmetric dispersion compensation;
(b), (c) stand for constellations before and after DCS at
the maximum SNR improvement in x, y direction, respec-
tively; the dash lines are the estimated SNR difference

between case one and case two.
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Fig. 5. (color online) Estimated SNR versus channel
launch power: (a) with symmetric dispersion compen-
sation; (b) without symmetric dispersion compensa-
tion; black dash line are the estimated SNR difference

between case one and case two.
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Abstract

Fiber nonlinearity of optical orthogonal frequency division multiplexed (OFDM) system restricts the capacity im-
provement of optical fiber transmission. In this paper, we propose a novel digital coherent superposition (DCS) scheme
to improve the tolerance to fiber nonlinearity in a coherent optical orthogonal frequency division multiplexed system. In
simulation, 71.53 Gbit/s orthogonal frequency division multiplexed signal per channel with Hermitian symmetry is trans-
mitted over 400 km standard single mode fiber in a wave division multiplexed-polarization-division multiplexed-coherent
optical orthogonal frequency division multiplexed system with five channels. The 4-quadrature amplitude modulation is
used for symbol mapping. For the receiver, after the conventional OFDM signal processing, we conduct DCS for OFDM
subcarrier pairs, which requires only conjugation and summation in the z, y polarization direction, respectively. Firstly,
the channel spacing is 25 GHz, the maximum signal-to-noise ratio improvement is 9.05 dB or 6.02 dB with or without
symmetric dispersion compensation compared with a conventional orthogonal frequency division multiplexed system.
The optimum launch power is increased by 2 dB. Secondly, the channel spacing is changed to 50 GHz to investigate the
nonlinearity tolerance at different channel spacings in the wave division multiplexed system, the maximum signal-to-noise
ratio improvement is 8.75 dB or 4.9 dB with or without symmetric dispersion compensation, respectively. Theoretical
and simulation analysis show that the proposed method in this paper can effectively mitigate the first-order nonlinear
distortions and hence improve the tolerance of coherent optical orthogonal frequency division multiplexed system with

different channel spacings to fiber nonlinear effects.
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