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1) Laser Characteristics
· The non-zero linewidth characteristic of the laser source cause major problems for COHERENT systems since it ideally requires the single frequency (at the center frequency of the laser) for mixing with the received lightwave to bring the received signal down to IF region. Furthermore, the coherence of center frequency after long-haul transmission is hardly achieved at the receiver.
· For non-coherent system, it is NOT a major issue according to the differential phase detection scheme. 
· In a non-coherent system using Balanced-Receiver by employing Mach-Zehnder Delay Interferometer, the linewidth 
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 of  the laser creates  phase fluctuation or in other words, phase error in the delay interferometer (MZDI) with expected value to be:
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Notes
The above equation indicates that the phase error induced by the linewidth of approx 100 MHz of a laser (currently commercial laser) is NOT a major issue with high bit rate transmission.

2) Examples of simulation of Improper Phase Shift at the Receiver (including the phase shift induced from non-zero linewidth of the Laser)
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Illustrations of EYE DIAGRAMS
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Fig. 1: Eye Diagrams without effects of the Phase Error at balanced receiver 


  Notes: 400 km RZ-DPSK transmission with full dispersion compensation.
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Fig. 2: Eye Diagrams with effects of the Phase Error caused by laser linewidth of 100 MHz at balanced receiver (expected phase error = 0.0157 rad)

            Notes: 400 km RZ-DPSK transmission with full dispersion compensation.

[image: image6.png]RZDPSK_Lockheed._28Nov/Monitoring Demodulated Signals/Vector Scope
Ble des Channels Mindow Hep

x10”

g
<





Fig. 3: Eye Diagrams with effects of the Phase Error caused by Phase Error of 1 rad 

            Notes: 400 km RZ-DPSK transmission with full dispersion compensation.

3) Examples of simulation of Improper Bit Delay at the Receiver
[image: image7.png]e S e e | = G

— ™

(i za)





[image: image8.png]RZDPSK_Lockheed._28Nov/Monitoring Demodulated Signals/Vector Scope
Ble des Channels Mindow Hep

x10”

g
<





Fig. 4: Eye Diagrams with effect of the Improper Bit Delay where 

Td = 11/32 of bit period.

4) Examples of Pulse Shaping.
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· The optical signal is shaped by the 1st Mach-Zehnder modulator which is so-called Pulsae Carver. Hence, the transmitter lightwave signal is RZ signals which has the shapes as follows:
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Non- Return-to- Zero signals (NRZ signals)
· NRZ optical signals can be easily obtained by removing the Pulse Carver Block.
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5) Polarization
Polarization is not provided with this version.
By adjusting the value of this box, the simulation of effects of phase error caused by LASER LINEWIDTH on the detection can be obtained. Further to a fixed average value, the box can be replaced by a random generator to generate random phase error.





By adjusting the value of this box, the simulation of effects of phase error caused by imperfect structure of MZDI or by thermal effects on the detection can be obtained. Further to a fixed average value, the box can be replaced by a random generator to generate random phase.





By adjusting the value of this box (k = 1 to 31), the bit on the upper arm will be delayed by a fraction of a bit period, which is Td = k*dt (dt = sampling time of a sample ; one bit is simulated with 32 samples).





Pulse Carver to generate Return-to-Zero RZ pulse shape.
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