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ÁModeling  
ÁPoint -to -point links: model evolution  

ÁNetwork performance evaluation  

ÁStatic networks vs. dynamic networks: which 
model?  

 

ÁMonitoring  
ÁTaking advantage of DSP processing  

 

ÁConclusions  



MODELING 



simulated  
without ASE 
 
all noise is due  
to non-linearity 
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ǇǊƻǇŀƎŀǘƛƻƴ ƛƴ ǳƴŎƻƳǇŜƴǎŀǘŜŘ ŦƛōŜǊ ƭƛƴƪǎΣέ tǊƻŎΦ 9/h/ΩмлΣ ǇŀǇŜǊ 
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PM-QPSK - 28 GBaud 
9 channels  
50 GHz spacing 
3 dBm per channel 
3000 km 
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nonlinear distortions of highly dispersive optical 
coherent systems,ɉ  Optics Express, Vol. 20, No. 2, 
Jan 2012. 

PM-QPSK 
28 GBaud 
80 channels 
spacing 50 GHz 
 
15x100km  
spans SMF 
 
4 dBm  
per channel 
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SCENARIO: 
ÅCoherent Detection 
ÅUncompensated 

links 



NLI is Gaussian and additive 
NLI is uncorrelated with either ASE or the signal 
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ÁIn coherently detected systems impacted by 

Gaussian noise BER is a direct function of 

OSNR 

 

ÁOSNR can be used as a Quality of Transmission 

(QoT) parameter  

 

ÁHow to evaluate P NLI? 
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Point-to-point link 
PM-QPSK, 32 GBaud 
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simulation 

GN model 

EGN model  
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Point-to-point link 
PM-QPSK, 32 GBaud 
9 channels, 33.6 GHz 
SMF, 100km spans 



blue: PSCF 
red: SMF 
green: NZDSF 

 5% error bar 

MARKERS: simulations 

Point-to-point link 
32 GBaud 
15 channels 
100 km spans 
LINES: EGN model 

PM-QPSK 

PM-8QAM 

PM-16QAM 

PM-32QAM 

PM-64QAM 



ÁHow sensitive is OSNR, to NLI estimation 
errors?  

 

 

 

 

Á0.5dB NLI error Ą 4% OSNR error 

Á1.0 dB NLI error Ą 8% OSNR error 

Á2.0 dB NLI error Ą 17% OSNR error 
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 5% error bar 

blue: PSCF 
red: SMF 
green: NZDSF 

MARKERS: simulations 

Point-to-point link 
32 GBaud 
15 channels 
100 km spans 
LINES: incoherent GN model 

PM-QPSK 

PM-8QAM 

PM-16QAM 

PM-32QAM 

PM-64QAM 



ÁApplication of NLI modeling to physical layer 
aware network performance analysis  

ÁComparison of the impact of different models 
through the Statistical Network Assessment 
Process (SNAP) 
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Á 49 Nodes  
Á 68 Bidirectional 

Links 
Á Standard Single 

Mode Fiber (SSMF) 
Á dhB=0.2 dB/km 
Á Aeff  = 80 um 2 

Á n2=2.50E-20 
m2/W 

Á  ɹ= 1.27 1/W/km 
Á D = 16.7 

ps/nm/km  
Á Node Loss = 10 dB 
Á 80 DWDM 

channels at 32 
GBaud gross 
(25GBaud net) 
symbol rate  

Link Length [km]  
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