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SEASON solution for data plane infrastructure

1mna

The success of the SEASON project is built on a foundation of tangible hardware
breakthroughs. Deliverable D3.3 outlines the transition from theoretical models to functional
physical prototypes. These nine core innovations form a complete, end-to-end data plane
capable of meeting the rigorous demands of 6G and beyond.

The Multi-Band Over SDM (MBoSDM) Powerhouse

The crown jewel of the SEASON data plane is the MBoSDM node prototype. By
combining Multi-Band (C+L bands) with Spatial Division Multiplexing (multi-core fibers),
SEASON has created a "super-node" for the core network.

> Programmable Spectral Switching: The node uses advanced Wavelength Selective
Switches (WSS) to route traffic across both C and L bands with sub-GHz precision.

> SDM Scalability: The prototype supports parallel processing of multiple fiber cores,
effectively multiplying the capacity of existing fiber ducts without the need for new
trenching.

Redefining the Edge: Spatial PON and IpoWDM

To bridge the gap between high-capacity cores and end-users, SEASON developed
specialized prototypes for the metro-access segment:

» The Spatial PON Node: The first of its kind to enable spatial-lane switching in a
Passive Optical Network. It allows operators to "turn on" extra fiber cores only when
traffic spikes, saving massive amounts of energy.

SEASON

> ROADM-free IPoWDM Prototypes: By integrating coherent transceivers directly
into IP switches, SEASON eliminates the cost and power overhead of traditional optical
switching layers in metro environments.

> Coherent P2MP Hubs: These prototypes utilize Digital Subcarrier Multiplexing
(DSCM) to manage dozens of leaf nodes from a single hub, simplifying fiber
management in dense urban areas.

SEASON Innovations List

MBoSDM Core Node: Integrated C+L+SDM switching.
Spatial PON: Energy-efficient multi-core access.

Low-Power DSPs: 12% more efficient frequency-domain filters.
XR Transceivers: Coherent Point-to-Multipoint modules.

D-OTDR Sensors: Sub-meter accuracy for fiber fault detection.
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Edge DPUs: High-speed packet processing offload.
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> S-BVT Modules: Sliceable Bandwidth Variable Transceivers.
> Open-RAN Hubs: Fully virtualized radio/optical convergence.
» Multi-Band Amplifiers: Unified amplification for C and L bands.

TC1: MBoSDM Technologies
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TC4: Coherent pluggable Technologies
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Prototypes mapping on Data plane architecture

Precision Engineering for 6G Reliability: Beyond
Connectivity: Sensing with D-OTDR

The data plane doesn't just move data; it monitors its own physical integrity. The
Distributed Optical Time-Domain Reflectometry (D-OTDR) prototype integrated into the
SEASON nodes provides:

> Real-time Health Checks: Continuous monitoring of fiber aging and micro-bends.

» Intrusion Detection: Identifying physical tampering or unauthorized fiber tapping
within seconds.

» Localization: pinpointing the exact location of a fiber break with sub-meter
precision, reducing repair times from days to hours.

The Coherent Advantage

SEASON’s move toward 400G ZR+ and Open XR coherent optics allows the data plane to
operate at higher spectral efficiencies than ever before. These modules were tested in
"Brownfield" scenarios, proving they can coexist with existing 10G and 100G legacy
systems while providing a 4x jump in capacity.

Release Date: November 12, 2025 Project Website: www.season-project.eu



Newsletter #3 Grant Agreement No. 101096120

Summary of Prototype Validation

All nine innovations underwent rigorous laboratory and field testing. The results confirm that
the SEASON data plane architecture is ready for commercial adoption, offering a modular
"menu" of hardware that operators can deploy according to their specific capacity and budget
requirements.
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