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Performance  of four  channel  WDM  RoF-EPON  link  based  on OVSB  transmission  using  SOA is  enhanced  by
compensating  dispersion  and  FWM  with  DCF  and  FBG  by  10.95%  for equal  channel  spacing  and  further
improvement  has  been  shown  up to 23.61%  by  using  unequal  spacing  for  the  same  transmission  link.  The
performance  enhancement  by  using  DCF  and  FBG  is ascertained  by  evaluating  Q  factor  and  eye opening.
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1. Introduction

Over the past decade there has been an exponential increase
in the number of mobile phone subscribers. New wireless sub-
scribers are signing up with an increasing demand of more capacity
for ultra-high rate data transfer. Efforts are being made to increase
the information carrying capacity. In optical domain, wavelength
division multiplexing (WDM)  is being implemented. Also, an inter-
esting approach to integrate optical fiber networks and wireless
networks is provided by the radio-over-fiber (RoF) networks. RoF
technique for WDM-EPON has been regarded as a promising sys-
tem that can meet the increase and varied demands of broadband
multimedia services for wireless users [1–5]. During last few years,
study of transmitter for advanced modulation formats has been a
hot topic in optical communications research and development.
The use of advanced modulation formats aims at reducing the
network costs by allowing high bit rate per channel and increas-
ing the spectral efficiency. Optical signals with one suppressed
sideband have been found to be an attractive modulation format
for WDM  networks [6]. An all-optical vestigial sideband gener-
ation method using an SOA is a novel method. This method is
based on SPM nonlinearity in SOA. This is the first all-optical side-
band suppression scheme which does not require detuned optical
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filtering for the input signal or Hilbert transforms of the informa-
tion signal. The operation principle of the all-optical generation
method for OVSB is based on temporal frequency chirp, induced
during amplification of signal in SOA. To obtain sideband sup-
pression, the frequency chirp magnitude must be optimized. The
chirp depends on the magnitude and response time of the SOA
phase modulation. This can be controlled by the power of data
or continues wave signals and/or injection current of SOA [7–9].
For simulation the influence of first parameter, i.e. power of CW is
considered.

In this paper we have compensated dispersion and FWM  with
DCF and FBG [10–13] on OVSB based WDM  RoF-EPON link using
SOA. For downlink four VSB optical carriers have been generated
by using SOA. BER for both downlink and uplink are analyzed over
a transmission distance of 20 km.

This paper is organized as follows. The Optical VSB transmission
model with DCF and FBG has been mentioned in Section 2 and then
the results are compared with and without DCF and FBG in Section
3 and finally the conclusions drawn in Section 4.

2. Simulation setup

Simulation is done to compensate dispersion and FWM  on OVSB
based WDM  RoF-EPON link using DCF and FBG as shown in Fig. 1. All
parameters for design are taken according to IEEE 802.3 ah standard
[14]. Electrical pulse (NRZ) format is used for the radio signal input
and for modulation CW laser is used with 0 dBm power. Four chan-
nels with equal and unequal channel spacing and four CW pump
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Fig. 1. OVSB model for WDM-RoF EPON link with DCF + FBG.

signals have been used in the design. Here eight ONUs are con-
nected with OLT via an optical fiber access network employing
WDM  technology. A 20-km of single mode fiber (SMF) was  used
for the transmission of data. A dual-arm chirp-free Mach-Zehnder
Modulator (MZM)  is driven by a CW laser signal and the informa-
tion signal modulated at a fixed frequency of 10 GHz. This signal
generated by the MZM  is coupled with a pump signal. Both signals
are polarization controlled due to the SOA polarization dependence.
SOA is a bulk device, operated with 0.0005 m length and 0.2 A injec-
tion current. The four CW Laser diodes have an operating range
of 1552.5, 1551.72, 1550.91 and 1550.11 nm and two  wavelengths
1550 and 1550.8 nm for CW pump signals are taken for the trans-
mission. The signal optical power of 3.5 dBm is taken for the CW
pump [6].

Design of subsystem1 and o/p spectrums of ODSB and OVSB are
shown in Figs. 2 and 3, respectively.

Similarly four channels with unequal channel spacing having
1552.52, 1551.31, 1550.51 and 1550.11 nm wavelengths are trans-
mitted with 1550 and 1550.8 nm CW pump signals. WDM  MUX
is launched to combine these carriers for further transmission. In
order to compensate dispersion and FWM,  DCF and two  FBGs have
been used. DCF reduced 1 dBm power of the output signal where
as first FBG removed the signals greater than fourth channel wave-
length and second FBG removed the signals less than first channel
wavelength for equal and unequal channel spacing as shown in
Figs. 4 and 5, respectively. After that output power is divided by
using 1:8 splitter to eight ONUs and one ONU is consist of four
receivers so total 32 users can receive the signal simultaneously. At
the receiver, the optical signal is detected using a PIN photode-
tector. The detected electrical output is passed through a band

Fig. 2. Generation of OVSB signal.

Fig. 3. Output spectrums of subsystem1: (a) ODSB and (b) OVSB.

pass RC filter having center frequency of 10 GHz. Finally, the sig-
nal is demodulated using an AM demodulator as shown in Fig. 6.
Similarly 0 dBm powers is combined through combiner from eight
ONUs and transmitted to OLT.

From Figs. 4 and 5, we have obtained sideband suppression in
OVSB is 2 dBm.

Fig. 4. OVSB for equal spacing: (a) before FBG and (b) after FBG.
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