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Paradigm Shift in Metro Networks for “Direct Wavelength Connectivity”
Research goal: Develop innovative multiband massive WDM metro networks (M3)

that provide “Direct Wavelength Connectivity’ among users.

» Several 1,000s channels “direct Wavelength Path” for constructing mesh connectivity.
» Digital Twin Multiband Network Control to overcome Stimulated Raman Scattering (SRS).

» Semi Realtime SRS estimation engine by NEC
» Programmable multi-input port WSS by EpiPhotonics
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Digital Twin Network Design and Control
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Demonstration of the Digital Twin Network Control

* Demonstration of Digital Twin Network Control for Massive Multiband Metro Networks
* In Cyber Space, QoT is pre-computed by using fast Raman-tilt estimation algorithm (by NEC) in response to

dynamic optical path addition/deletion.
* In Physical Space, compensating for Raman tilt by correcting inter-channel power deviations via WSS

equalization, based on newly developed estimation algorithm. Digital-Twin Engine
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+ Demonstrating Digital Twin
network control including
Raman-tilt estimation.
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model in support of proposed
node architecture with WSSs.
« Simulating large-scale
networks via a Docker
Swarm-based node emulator.

These research results were obtained from the commissioned research (JPJ012368C08501)
by National Institute of Information and Communications Technology (NICT), JAPAN.
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01,000 times higher photodamage threshold than SMF = Suitable for high-power,
multi-wavelength optical signal transmissions

01/1,000 low non-linearity coefficient than SMF = Suitable for high-power, analog
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OTheoretically lower loss than glass
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