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Innovation in Optical Cable Transmission
Lines
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Overview

NTT Access Network Service Systems Laboratories is conducting R&D to establish
innovative optical transmission line technologies needed to implement the APN.

Key Takeaways

Recent innovations in optical cable transmission lines focus on higher capacity, lower
latency, and smarter, more flexible network management.

High-

Density and Advanced Fiber DesignsModern optical cables are being engineered to
carry more fibers in the same physical space.

NT

T has developed rollable ribbon and slot-less cable structures, achieving up to 2,000
fibers in a cable the same diameter as conventional 1,000-fiber cables, while also
creating thin, high-strength cables resistant to environmental damage for easier
installation and maintenance. Hollow-core fibers (HCF) represent another
breakthrough, guiding light through an air-filled core instead of solid glass. This
reduces latency by roughly one-third and minimizes signal distortion due to fewer
nonlinear effects, making HCF ideal for low-latency applications like financial trading,
cloud computing, and telemedicine.
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Multi-core fibers (MCF) allow multiple optical cores within a single strand, enabling
spatial division multiplexing to dramatically increase data throughput without
enlarging cable size. In 2025, researchers achieved over 1. 02 petabits per second
across a 19-core fiber spanning 1,808 km, demonstrating the potential for ultra-high-
capacity networks.

Al and Network Automation

Integration of artificial intelligence in optical signal processing is enhancing network
efficiency. Al-driven automation enables dynamic traffic management, fault
detection, and optimized routing, reducing operational complexity and improving
reliability in both backbone and data center networks.

Open and Flexible Optical Networks

The industry is moving toward open optical networks, where transmission systems
are decoupled from hardware vendors. This allows multi-vendor interoperability,
software-defined network control, and easier upgrades. Technologies like 400G
ZR/ZR+ coherent DWDM and open APIs (TAPI, OpenConfig) support flexible, scalable,
and cost-efficient deployment.

Next-
Generation Optical Transport

Emerging optical transport networks leverage dense wavelength division multiplexing
(DWDM) to combine up to 100 optical signals on a single fiber, achieving up to 100
Tb/s in leading systems. These networks are designed for long-haul, metro, and data
center interconnects, supporting 5G/6G and high-speed cloud services.

Future Directions

Research is focused on overcoming the limitations of existing fibers, providing
flexible fiber resources, and expanding optical service areas. The goal is to support
next-generation communications, including ultra-high-speed wireless networks, Al-
driven services, and smart society applications. These innovations collectively enable
faster, more reliable, and scalable optical networks, meeting the growing demands of
data-intensive applications and paving the way for the All-Photonics Network and
other next-generation communication infrastructures.
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Article Content
R&D of Innovative Optical Transmission Line Technologies

NTT Access Network Service Systems Laboratories is conducting R&D to establish
innovative optical transmission line technologies needed to implement the APN.

R&D of Innovative Optical Transmission Line Technologies

By applying and modifying the slot-less optical cable structure, we developed a
smaller-diameter and lighter-weight cable structure with improved work-ability, which
will become the mainstream for

Fiber optic innovations: Pushing the limits of data

Industry leaders and researchers worldwide are collaborating to enhance fiber
performance, ensuring that networks can meet the exploding data

Practical Innovations Enabling Scalable Optical Transmission

We introduce and expand on key high speed optical innovations that enable scalable
and efficient optical transmission networks; technologies such as advanced
modulation formats including

Innovations Powering the Modern Fiber Cable Production Line

Manufacturers are quickly coming up with new ways to automate and optimise the
optical cable production line to fulfil the increasing demand for high-speed data
transfer.

Top 2025 Optic Cable Innovations: Enhancing Connectivity for the

This chart showcases the projected bandwidth capacity and speed enhancements of
innovative optic cable designs over the years leading to 2025. It highlights the
advancements in

Omdia White Paper: Open Optical Networks

Deploying the latest coherent DWDM transmission technology over a Communication
Service Provider's (CSPs) optical line system will yield immediate performance, cost,
space, and power benefits.

The Future of Fiber Optic Cables: Innovations and Trends

These advanced transmission lines, which use pulses of light to carry data, have
revolutionized telecommunications, internet infrastructure, and a wide range of other
industries. And

High Capacity Innovations Enabling Scalable Optical Transmission ...
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We review the key optical innovations that enable scalable, efficient high capacity
optical transmission networks and present results from recent industry leadi

Advancing Optical Cable Production Lines: Automation, Quality

As 5G networks, hyperscale data centers, and smart city infrastructure drive
unprecedented demand, manufacturers must balance mass production with stringent
quality

We are Nokia | Nokia

NZDF Optic Fiber We invent a new type of optical fiber, Non-Zero Dispersion Fiber
(NZDF), that becomes widely deployed in intercontinental and long-haul

The Essentials of Fibre Optic Cable Training: A Clear Guide for ...

Fibre optic cable training is essential for anyone looking to work with modern
communication networks, as these cables form the backbone of today''s internet and

PerkinElmer | Science with Purpose

We believe in the power of science to transform our world. Together with scientists
and operators worldwide, we empower progress by providing trusted insights and
services that accelerate work and

The Future of Fiber Optic Cables: Innovations and Trends

As the global demand for high-speed, high-bandwidth connectivity continues to grow,
the role of fiber optic cables has become increasingly vital. These advanced
transmission lines, which

Fiber Optic Innovations: Exploring Cutting-Edge Research and

Conclusion In conclusion, Fiber Optic Technology has transformed modern networks,
enabling faster speeds, increased bandwidth, and enhanced reliability. Recent
innovations in fiber

Latest Fiber Optic Technology 2025 for Faster Networks

Stay ahead with the latest fiber optic technology in 2025. Learn innovations driving
speed, efficiency, and smarter network solutions.

R&D of Innovative Optical Transmission Line Technologies

To actualize IOWN, we are promoting innovative R&D of optical transmission line
facilities that can be connected anytime and anywhere as well as smart facility
operation technologies.

Innovative Practice of Optical Cable Monitoring Technology in the ...
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Abstract: In order to ensure the stable operation of optical cables and transmission
lines and improve their operating quality, optical cable monitoring technology has
begun to get more and more widely
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