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Investigation of Performance Limitations of SCM/WDM Systems Using
Optical DSB Modulation and 16 QAM Signals
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Abstract

In this paper, we investigate the performance limitations of SubCarrier Multiplexed(SCM) WDM systems using
optical Double-Side Band(DSB) modulated 16 QAM signals. The Bit-Error Rate(BER) performance is evaluated under
various optical transmission links including the effects of the dispersion and fiber nonlinearities such as SPM(Self-Phase
Modulation) and XPM(cross-phase modulation). After simulation of SCM-WDM systems, the dominant factors
determining the entire system performance are appeared to be the nonlinearity of MZ(Mach-Zehnder) modulator and
the SCM channel spacing. The BER performance of subcarrier channels in the higher frequencies was degraded with
the large dispersion effect only, however, the performance was improved a little with a combined effect of fiber
dispersion and nonlinear effect when the high fiber launching power was applied.
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Fig. 1. Schematic diagram of SCM-WDM system used in the simulation.
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E 1. SCM/WDM A &¥ Alggo]Ade 249l <dAE
Table 1. Parameters used in the simulation of SCM-
WDM systems.

PRBS length per channel 3
Modulation type 16 QAM
Data rate per channel 100 Mbit/s
Roll-off factor of transceiver filter 1
1% sub-carrier frequency 625 MHz

50, 100, 150, 200
MHz spacing with 16
and 32 channels

SCM channel allocation

WDM channel spacing 50 GHz spacing

Lasing wavelength 1,550 nm
Output power of laser diode 3 dBm
Fiber dispersion coefficient(=D) 17 ps/nm/km

Fiber dispersion slope 0.05936 ps/nm’/km

Fiber attenuation coefficient 0.22 dB/km

Fiber effective core area 78 pm’

Fiber nonlinear index coefficient 1.3x10 Pm*wW

Fiber length 0~80 km
Fiber launching power 0~12 dBm
Responsivity of the PD 0.85 A/W
Receiver equivalent thermal noise 10 pA/Hz
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