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Additional Applications of Modified Duobinary Return-to-Zero Signal
in the Label Switching Optical System
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Abstract Two novel orthogonal modulation schemes, in which a modified duobinary return-to-zero (MD-RZ) signal
was generated as a label for optical switching network, were proposed. In one scheme, a non-return-to-zero
differential phase shift keying (NRZ-DPSK) signal was generated as a payload, while in another scheme, a non-
return-to-zero differential quadrature phase shift keying (NRZ-DQPSK) format payload was introduced. A simple
method, in which the clock was extracted and recovered from label signals, was adopted. The spectra of two optical
packet signals in the back-to-back label switching systems with 2.5 Gbit/s label and 10 Gbit/s payload,
respectively, are compared. It is shown that the optical packet signal with a larger duty cycle label has higher
spectral efficiency. In the back-to-back system, 2.5 Gbit/s MD-RZ labels with different duty cycles can be directly
measured by a conventional binary intensity modulation direct detection (IM-DD) receiver. The MD-RZ labels of
two optical packet signals can avoid the eye diagram distortion for long-distance transmission if the dispersion can be
compensated. When the input power is beyond 18 dBm, the eye-opening penalty of MD-RZ label with a larger duty
cycle is more robust in the label-detecting path.
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Table 1 Parameters of two kinds of fibers

Fiber parameters SMF DCF
Length /km 100 17
Dispersion D /(ps/(nm ¢ km)) 17 —100
Fiber loss /(dB/km) 0.2 0.5
Nonlinear coefficient y /(W ¢ km) ™! 2.6 10. 4

Dispersion slope dD/dx /(ps/(nm* * km)) 0.08 —0.3
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