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Overcapacity in optical communication
equipment

Overview

Long-haul large-capacity 400G optical transmission over 1,500 km is possible through
advanced fibre-optic systems.

Key Takeaways

Overcapacity in optical communication equipment occurs when installed network
capacity exceeds current traffic demand, often due to rapid technological advances
and slower-than-expected traffic growth.

Understanding Overcapacity

Over the past decades, optical communication systems have experienced dramatic
increases in capacity. Single-mode fiber capacity has grown by more than 10,000
times since the 1970s, largely driven by wavelength-division multiplexing (WDM) and
optical amplifiers, which allowed multiple wavelengths to share the same fiber
simultaneously. By the early 2000s, commercial systems reached capacities of
roughly 1 Tb/s, far exceeding the traffic demand at the time.

This rapid growth in system capacity often led to overcapacity, where network
infrastructure could handle far more data than was actually being transmitted.

Causes of Overcapacity
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Technological Advancements Outpacing Demand: Innovations such as high-speed
400G optical modules, multi-band fiber systems, and coherent detection have
increased the theoretical and practical capacity of optical networks. However, traffic
growth, while significant, has not always matched these leaps, creating periods of
overcapacity.

WD

M and Fiber Multiplexing: Adding wavelengths to existing fibers can dramatically
increase capacity without laying new fiber. This has led to networks with excess
spectral capacity, especially in long-haul and metro networks. Investment Strategies:
Network operators often deploy equipment in anticipation of future demand.

While this ensures readiness, it can temporarily result in unused or underutilized
capacity, particularly in regions with slower traffic growth.

Implications

Economic Impact: Overcapacity can reduce the return on investment for service
providers, as expensive optical modules and transceivers may remain underutilized.
Technological Pressure: Even with overcapacity, the nonlinear Shannon limit and fiber
nonlinearity impose fundamental limits on single-fiber transmission, meaning future
upgrades require more sophisticated modulation, coding, and amplification
techniques. Network Planning: Operators must balance deploying high-capacity
equipment with actual traffic forecasts, using strategies like spatial multiplexing,
multicore fibers, and advanced DSP to optimize utilization.

Current Trends

Modern data centers and Al workloads are driving renewed demand for high-capacity
optics, such as 400G and 800G modules, but these deployments often reuse existing
fiber infrastructure to avoid unnecessary overcapacity. Meanwhile, research
continues into new spectral bands (S-band, L+S+U/E) and next-generation fibers to
expand capacity without overbuilding physical infrastructure.

Conclusion

Overcapacity in optical communication equipment is a natural consequence of rapid
technological progress and cautious network planning. While it can temporarily
reduce efficiency and ROlI, it also provides headroom for future traffic growth and
enables the adoption of advanced services without immediate infrastructure
upgrades. Effective management involves forecasting traffic accurately, leveraging
existing fiber efficiently, and adopting new technologies strategically to balance
capacity with demand.
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Article Content
Study on Failure Modes of High Speed Optical Communication PCB

Study on Failure Modes of High Speed Optical Communication PCB Abstract: As a
converter of photoelectric signals, the optical communication module is the basic
component of the 5G network

Roadmap on optical communications

Although the erbium-doped fiber amplifier revolutionized optical communication and
enabled WDM operation, its relatively narrow bandwidth is now constraining capacity
increases in

Optical Communication Systems: Scaling Capacity and Energy

Abstract: We discuss the capacity scaling of optical communications from ultra-long-
haul subsea cables to ultra-low-power intra-datacenter interconnects and show that
massive spatial parallelism is the

Making long-haul large-capacity 400G optical network a reality

Long-haul large-capacity 400G optical transmission over 1,500 km is possible through
advanced fibre-optic systems. This Review provides a holistic view of the signal
modulation,

Reaching the pinnacle of high-capacity optical transmission using a ...

Here we demonstrate petabit-per-second-class data transmission using a space-
division multiplexing fiber that approaches the limits of spatial multiplexing whilst
minimizing the required

Optical Transceiver Market Price Trends 2026: TCO & Risks

Discover the real engineering TCO behind optical transceiver market price trends in
2026. Explore 800G thermal risks, LPO failures, and hidden OPEX metrics.

US company NVIDIA and TSMC accelerate CPO mass production,

The report lists four major potential risks: fragmentation of CPO technology routes
delaying large-scale deployment; fluctuations in capital expenditures of leading cloud
vendors affecting CPO

Capacity Trends and Limits of Optical Communication Networks

In this paper, we present an overview of the challenges associated to the rapid
growth of traffic demand and of the slower growth in network capacity.

(PDF) On the Capacity of Optical Networks
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This paper presented the trend of increasing baud rate and utilizing high-order
quadrature-amplitude modulation (QAM), and several enabling technologies in the
coherent optical

Broadcom expects optical communication supply chain capacity

Addressing concerns about capacity bottlenecks across the optical communication
supply chain, Broadcom acknowledged that many segments currently face tight
supply conditions.

Capacity Trends and Limits of Optical Communication Networks

Capacity Trends and Limits of Optical Communication Networks Discussed in this
paper are: optical communication network traffic evolution trends, required capacity
and challenges to reaching it, and

Optical Communication and Networking Equipment Market Growth

It is the largest consumer of market. Also, the optical communication and networking
equipment industry growth in the region can be attributed to the enhanced
application of advanced optical technologies

How will fiber and equipment vendors meet the increased demand for ...

Fiber optic network equipment vendors like Ciena and Nokia are preparing for
increased demand in 2026 by significantly ramping up production of high-speed
optical components (like 800G

The Impending Optical Network Capacity Crunch

The Impending Optical Network Capacity Crunch Abstract: Since the turn of the
century, when the Internet traffic became dominant in the communication networks,
the average growth rate of the

The Late 1990s Telecom Bubble

The telecom boom was built on genuine progress in communication technology but
inflated by unrealistic expectations. Easy money was a key driver. Cheap credit and
eager investors financed

Optical Communication & Networking Equipment Market

The optical communication and networking equipment market is undergoing
significant transformation as new technologies and operational demands reshape
procurement, deployment, and vendor

A Survey of Optical Fiber Communications: Challenges and
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This paper presents an overview of the challenges of fibre optic communication. This
paper offers an outline of the areas to be the most relevant for the future
advancement of optical

Optical Network Equipment Market - IEEE ComSoc Technology Blog

Every financial market indicator that the market research firm tracks - ICP
(Integrated Communications Provider) and CSP (Communications Service Provider)
capex, datacom and
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Continue your research online:
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Technical inquiry: https://fdsoluciones.es/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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