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Energy-saving ODN optical distribution
network for campus networks

Overview
Flexible energy-efficient and direct intra-ODN/OPN communication. In this
manuscript, we propose a flexible, energy-efficient, TWDM PON architecture with.

Key Takeaways

Energy-efficient ODN architectures for campus networks leverage direct intra-ODN
communication, centralized OLT resource sharing, and passive optical components to
reduce energy consumption by up to 74% while maintaining low latency and high
reliability.

Overview of ODN in Campus Networks

An Optical Distribution Network (ODN) is the passive fiber infrastructure connecting
the Optical Line Terminal (OLT) in the central office to Optical Network Units
(ONUs/ONTSs) at end users, forming the backbone of FTTH or campus PON networks.

oD

Ns consist of fiber cables, splitters, connectors, and distribution boxes, and they are
critical for network coverage, optical loss performance, and operational cost
efficiency. In campus environments, ODNs support high-density user access,
including Internet, IPTV, video surveillance, and smart campus services.
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Energy-
Efficient ODN Architectures

Recent research proposes flexible, energy-efficient TWDM-PON architectures for
campus networks that incorporate: Direct intra-ODN communication: Signals between
ONUs within the same ODN are transmitted directly without returning to the OLT,
reducing energy consumption and latency.

Centralized OL

T resource sharing: Multiple optical networks share OLT modules, improving
utilization and reducing operational costs. Passive components: Fiber Bragg gratings,
interleavers, and cyclic AWGs enable inter-ODN and intra-ODN communication while
minimizing active power usage. Energy savings: Simulations show normalized energy
consumption can be reduced by approximately 74%, with transmission latency
around 148 us for direct inter-ONU communication.

Campus POL Implementation

For campus networks, Passive Optical LAN (POL) solutions are widely adopted:
Architecture: OLTs are deployed in the core computer room, connected to ONUs via
passive splitters, eliminating the need for powered intermediate nodes. High-density
support: POL supports multiple ONUs per ODN, providing high bandwidth and
reliability for classrooms, offices, and dormitories. Flexible services: POL enables
integration of Internet, IPTV, video surveillance, and POE-powered devices, with
authentication and billing support.

Deployment efficiency: Pre-connectorized ODN systems reduce splicing, labor costs,
and human errors, enhancing maintainability and energy efficiency.

Key Benefits for Campus Networks

Reduced energy consumption: Direct intra-ODN communication avoids unnecessary
signal routing to the OLT, saving power. Lower latency: Signals transmitted directly
between ONUs reduce round-trip delays. Scalability and reliability: Passive ODN
components and centralized OLT sharing allow easy expansion and fault tolerance.

Cost efficiency: Minimizing active equipment and optimizing OLT usage lowers both
CAPEX and OPEX. Support for smart campus services: High-speed, low-latency
connections enable 10T, video surveillance, and wireless access.

Conclusion

Implementing an energy-saving ODN in campus networks involves combining passive
optical infrastructure, direct intra-ODN communication, and centralized OLT resource
sharing. This approach not only reduces energy consumption and latency but also
supports high-density, multi-service campus environments efficiently, making it
suitable for modern smart campuses and future-proof network deployments.
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Article Content
Flexible energy-efficient and direct intra-ODN/OPN communication ...

In this manuscript, we propose a flexible, energy-efficient, TWDM PON architecture
with centralized OLT resource sharing capability among multiple optical networks.

Energy Conservation in Passive Optical Networks: A Tutorial and Survey

We present a comprehensive survey of the energy conservation research efforts in
PON starting from conventional PON to SDN based PON leveraging virtual and
physical network functions. This article

Solutions to Increase Energy Efficiency of Optical Networks

Power consumption of devices and network functionalities in optical infrastructures is
reviewed. Then, possible short-, medium-, and long-term solutions to reduce and
make energy consumption scalable

Flexible energy-efficient and direct intra-ODN/OPN communication ...

This paper proposes a flexible, energy-efficient, time and wavelength division
multiplexed (TWDM) PON architecture that has the capability of centralized optical
line terminal (OLT) resource sharing with

Passive Optical Networks: Cabling Considerations and Reference

Passive Optical Network (PON) design gives you the flexibility to right-size
connectivity across the enterprise LAN - inside buildings and across an extended
campus.

Optical Distribution Network (ODN) innovation and market sizing

It highlights the strategic importance of designing, building, and managing the ODN
efficiently and cost-effectively for telecommunications operators. The report
examines the growing demand for fiber

ODN: Optical Distribution Network

ODN, or Optical Distribution Network, is an FTTH network based on PON equipment
that provides an optical transmission channel between the OLT and the ONU. It is an
integral part of the

Huawei FTTO Solution for Higher Education

Based on the POL technology, the Huawei FTTO solution for higher education uses
one fiber network to carry all services in multiple scenarios. In addition, the passive
ODN achieves higher reliability and
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Optimizing Passive Optical Networks with Coherent Innovation

This paper examines coherent passive optical networks (CPONs) and their role in
advancing optical distribution networks (DNs). It covers CPON background,
objectives, and impact on ODN efficiency,

What Is Optical Distribution Network (ODN)? 2026 FTTH Guide

Discover everything you need to know about Optical Distribution Networks (ODN) in
FTTH. Learn ODN components, architecture, optical loss calculation, and expert
design tips.

#telecommunications #ftth #fiberoptics #huawei #broadband

- Hands-on ODN Design: Gained practical experience in Optical Distribution Network
optimization for maximum efficiency. -Smart Operations: Explored Al-driven network
troubleshooting and proactive ...

ITPro Today, Network Computing, loT World Today combine

ITPro Today, Network Computing and loT World Today have combined with
TechTarget . The page you are looking for may no longer exist.

A Comprehensive Analysis of Methods for Improving and Estimating Energy ...

With the growing global deployment of Fiber-to-the-Home (FTTH) networks driven by
the demand for ensuring high-capacity broadband services, mobile network operators
(MNOs) face

What Is an Optical Distribution Network (ODN)? - The Ultimate Guide

Because the ODN is passive, it offers unmatched energy efficiency, reliability, and
simplicity — no power consumption, minimal maintenance, and long service life.
These

unsupervised_topic_modeling/topics/en/17/50/100/topics at ...

Contribute to annontopicmodel/unsupervised_topic_modeling development by
creating an account on GitHub.

Striding Towards the Intelligent World White Paper

All-optical campus provides campus networks with transmission media evolution,
architecture innovation, and all-new O&M. An all-optical network carries all campus
applications and has

DIGITIZATION OF OPTICAL DISTRIBUTION NETWORKS (ODN)
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ODN Networks Evolution The residential optical distribution network (ODN) is the final
connection between a telecom operators' internet, cable, and telephone services and
its customers. Over the

Energy consumption and bandwidth allocation in passive optical networks ...

In a first analysis, we evaluated their performance without changing the Optical
Distribution Network (ODN) structure, for a power-splitting ratio of 1:32. To each
solution it was, at first, computed

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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

© 2026 ROGER FIBRE ATELIER - All rights reserved


http://www.tcpdf.org

