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Data Center Interconnect: Testing 
400G-ZR optical links 



INTRODUCTION
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NETWORK ROOM TRANSFORMATION

Source:  Microsoft azure



ACTIVATION STEPS
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PROBLEM!! 

Inspect 

connectors and 

transceivers

1

STOP



STOP

TROUBLESHOOTING 

INSPECT INFRASTRUCTURE

▪ Fiber connectors on equipment cords

▪ Fiber connectors on panel/frame

▪ Optical stub/lens on transceivers

Fiber inspection Scope



STOP

TROUBLESHOOTING 

Possible root cause 
Connector/lens dirt (clean) or damage (replace)



PROBLEM!! 

Inspect 

connectors and 
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STOP

TROUBLESHOOTING 

Review BERT Results and check 
for:

▪ Errors and alarms  

▪ Wavelength tuning

▪ TX/RX power

▪ Optical metrics

Ethernet tester supporting coherent optics



STOP

Run diagnostics on transceivers 
to look for additional issues:

▪ Electrical inputs/outputs 

▪ Optical TX/RX Power

▪ Bit Error 

▪ Skew 

▪ Power 

▪ Temperature

TROUBLESHOOTING 

Ethernet tester supporting coherent optics



STOP

TROUBLESHOOTING 

Possible root cause 

Router/switch hardware or software 
configuration issue

Coherent transceiver Transmission path



STOP

TROUBLESHOOTING 

Review BERT Results and check 
for:

▪ Errors and alarms  

▪ Wavelength tuning

▪ TX/RX power

▪ Optical metrics

Ethernet tester supporting coherent optics



STOP

TROUBLEHOOTING 

Optical Metrics

Spectral Dispersion

Optical Signal to Noise Ratio Chromatic Dispersion

Carrier Frequency Offset Differential Group Delay

Polarization Dependent Loss 

State of Polarization Change Rate

Second Order Polarization Mode Dispersion



STOP

TROUBLESHOOTING 

Examine spectrum

▪ Central wavelength 

▪ Wavelength and power drift 

▪ Non-linear Impairments (pulse spreading, 
crosstalk, carrier leakage)

▪ Spectrum power balancing (amplified) 

Optical Spectrum Analyzer



STOP

TROUBLESHOOTING 

Possible root causes 

Patching issue Channel spacing / grid issue (50GhZ & 
100GHz)



STOP

TROUBLEHOOTING 

Optical Metrics

Spectral Dispersion

Optical Signal to Noise Ratio Chromatic Dispersion

Carrier Frequency Offset Differential Group Delay

Polarization Dependent Loss 

State of Polarization Change Rate

Second Order Polarization Mode Dispersion



STOP

TROUBLESHOOTING 

Possible root cause 
Problem with physical fiber between data centers sites



SUMMARY AND RECOMMENDED TEST KIT

Optical Spectrum AnalyzerCoherent Optical Ethernet TesterFiber Inspection Scope
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C.N. Rood

www.cnrood.com

E-mailadres: info@cnrood.com

Locatie: Zoetermeer (NL) / Zellik (B) / Upplands Väsby (S)

Standnummer: 14

THANK YOU
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