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SEASON Project Newsletter:
Scaling capacity beyond C-band
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Scaling Network Capacity 120x with Multi-Band
and SDM Technology
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As global data traffic continues its exponential climb, conventional C-band optical fiber is
reaching its physical limits. The SEASON project has addressed this "capacity crunch" by
moving beyond the standard 4.8 THz of spectrum, proving that a radical transition to Multi-
Band (MB) and Spatial Division Multiplexing (SDM) can scale network capacity by a
staggering 120x

The Multi-Band Breakthrough

The core of the SEASON solution lies in opening new spectral windows within the fiber. By
expanding from the C-band into the L and S bands, and eventually towards the E, O, and U
bands, the project has effectively widened the "highway" for data.

» Throughput Gains: Simulations of C+L+S band systems show a throughput
increase of up to 175% compared to C-band only systems, providing the massive
capacity needed for core backbone and datacenter interconnects.

» Total Bandwidth: SEASON models support optical performance for transport
systems with up to 24 THz of total transmission bandwidth.

Spatial Division Multiplexing (SDM): The Force Multiplier

Spectral expansion is only half the story. To reach the 120x milestone, SEASON integrates
Multi-Core Fibers (MCF).

SEASON

> Parallel Spatial Lanes: Instead of a single path, signals are switched across
multiple cores in a single fiber, allowing for "on-demand" capacity scaling.

> MBoSDM Transceivers: These programmable transceivers are designed to operate
across multiple bands and spatial channels, increasing the capacity of state-of-the-art
devices by 2x to 4x.

> Petabit-Scale Switching: The project’s modular MBoSDM node prototypes have
demonstrated switching capacities between 2.4 Pb/s and 3.6 Pb/s, enabling the next
decade of network growth

Capacity Scalability Metrics

> Max Capacity Increase: Achieved 120x throughput gain versus legacy C-band
systems.

» Switching Capacity: Modular nodes support up to 3.6 Pb/s.

» Spectral Efficiency: Advanced transceivers maintain high spectral efficiency (up to
5.33 bit/s/Hz) even as the number of bands increases.

» Bandwidth Expansion: Successfully validated the roadmap for 10x (short-term) to
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Optimizing for the Long Haul: Performance vs.
Reach

Scaling capacity is not just about adding spectrum; it requires balancing raw throughput with
signal integrity over distance.

The Capacity-Reach Trade-off
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SEASON’s scalability studies have mapped how multi-band systems perform as fiber links
grow longer. While adding the S and O bands provides massive gains for short-to-medium
ranges (e.g., datacenter clusters), single-band systems still maintain the highest spectral
efficiency over ultra-long distances due to lower noise and nonlinear effects. The SEASON
architecture uses the OCATA digital twin to dynamically select the best band and
modulation format for every request, ensuring that the 120x capacity is used as efficiently as
possible.
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