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THE IDEA



WHY?



FIRST AND FOREMOST BY COLLABORATIVE EFFORT (4*50Ghz spectrum From all)

2017 5NORDIC NRENS DECIDE NORDUNET NGN
TO BE BUILD BY SPECTRUM SHARING?



REDUNDANT OR ABUNDAND?

SUNET optical network .

Shared infrastructure. (used same fiber ducts and conduits)



HOW?
By building confidence from Test
Results in live production network. 

AND WITH THE USE OF ALIEN WAVES..



STUDIES, PUBLICATIONS, BLOGS, WIKI:



HOW?
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HOW? 
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HOW? (EXAMPLE)

NORDUnet

NN transponders /Modems



HOW? (EXAMPLE)

NORDUnet



HOW?

VPI simulations

First 10GNRZ & 40GPM-QPSK trial Copenhagen 
Hamburg Amsterdam. (total 1056km)

TESTING & SIMULATION



HOW?
TESTING & SIMULATION

The importance of Optical controllers

• Ciena optical control system (DOC).
• Licensed ”foreign wavelength” control that deals native and 

foreign waves in same manor
• Protection for phase modulations (Amplifier optimisations)



HOW?
CONCLUSIONS?

Guess what, the behaviour was as it usually is when we mix signals

WHICH WE LIKE ☺

• XPM in particular when mixing NRZ OOK signal with Coherent.
• Decision 10G i production needs ”at least” 4*50Ghz channel space from neighbouring coherent (related to the launch powers).

TESTING & SIMULATION



STARTED 2017 NOW THE NETWORK LOOKS LIKE 
THIS:



MIXING NETS, WHAT IMPACT? DOWNSIDES?

To each other

BUT

High visibility to own network

OAM SEPARATION 



QUICK (& DIRTY) SOLUTION

Public server, but no ”real” data only using png image files 

Publish the results: (specmon.nordu.net)



LONG TERM SOLUTION (WHEATHER MAP)

• Not public, but internal to involved NRENs

• Mixed SNMP, telemetry poll and ssh script

From 4NRENs atm.

• Not yet ready..



WHAT ABOUT THE “NON NREN” WORLD?
• Lot of shipment problems during the pandemic (Disaggregation concepts started).
• Separation of line system and end modems, facilitated multivendor scenarios for multi 

sourcing. 
• Automation open API’s and standardisations is maturing.
• Advantages beyond sourcing: Customers getting the right prices, faster implementation of new 

and better technologies.
• CMOS, Si Photonics, Indium phosphite (InP), advanced fabrication tech all help scaling down 

electronic footprints.
• Future coherent pluggable’s will mature even more and supplement, (or perhaps), eventually 

take over traditional transponder market thus merging the optical and IP domain…

DISSAGREGATION OPEN LINE SYSTEMS
MULTISOURCING



FUTURE

• DSP and photonic developments downscale (size and power) enable IPoDWDM

• Juniper Mx304, (support eg. 400GZR are now exchanging old routers 
    (being deployed atm)

• 2nd main optical vendor selected in NN (multisourcing) being deployed on new 
    fiber stretch from Copenhagen -> Berlin via Bornholm.

• Funding freed up for investments in e.g. optical sensing, time and frequency, 
    RAMAN and inbuild OTDR systems. 



Thank you

THE END

For more information: rasmus@nordu.net
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